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PREFACE

-

I 1AD hoped within the compass of one volume to have presented the
whole subject of Antenatal Pathology and Hygiene. It was my
purpose to have included not only the physiology and the diseases of
the feetus, but also the monstrosities of the embryo and the morbid
states of the germ. I have been compelled, however, to devote this
volume to Feetal Physiology and Pathology alone, leaving Teratology
and Morbid Heredity to be treated in a separate but a companion
book, which may be regarded as Section IIL. of this Manual. To have
done otherwise, would have been to swell the work to an unwieldy
size and to delay its appearance unduly.

There have been many workers in this field of research, and their
work has been most fruitful ; but each investigator has seldom had an
opportunity of studying more than a few specimens of foetal disease
and deformity, and has, in consequence, been led to concentrate his
attention upon the special pathological conditions which eame in his
way. 1, on the other hand, have had the extraordinary fortune to be
able personally to examine nearly three hundred specimens, embracing
almost all the leading types of antenatal morbid states, and I have
thus been enabled to take a somewhat wide view of the whole subject.
Further, many other workers have been generously ready to put their
own material at my disposal for inspection; and I have also read
very widely the literature of the subject and of allied departments of
medicine and biology.

I began this work in a spirit of something very like active
curiosity, I have prosecuted it with an ever-deepening interest, and
I have brought it thus far with the growing sense that I have been
dealing with a subject of tremendous importance for the future of
the race and the individual, with, in fact, preventive medicine in its
simplest and most hopeful because in its earliest aspects. If we but
knew the laws which govern antenatal health and the causes which
produce antenatal disease and death, what might we not expect the
possibilities of Hygiene to grow to!

In writing the book, I have honestly tried to avoid the four grounds
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of human ignorance set forth so long ago by Roger Bacon: trust in
inadequate authority, the foree of eustom, the opinion of the inex-
perienced crowd, and the hiding of one’s own ignorance with the
parading of a superficial wisdom. I dare not hope that T have
always succeeded; many times I ought perhaps to have said, “I
do mnot know,” where I have set forth high-sounding theories; but
I have done what seemed at the time possible.

Only one or two further prefatory sentences need be added. I
have avoided, as far as possible, burdening the text with bibliographical
references, and have endeavoured rather to cite articles which them-
selves contain full hsts of literature; 1 have, for instance, often
referred to contributions of my own, which have appeared elsewhere,
which fulfil this requirement. In the Appendix will be found a list
of my writings on Antenatal Pathology and cognate subjects, and the
numbers within brackets which appear in the text refer to this list.
The historical aspects of the subject have scarcely been touched : they
are deseribed in detail in the first volume of my work, The Discases
of the Feetus. The illustrations arve nearly all from specimens in my
own collection ; but for Figs. 9, 24, 28, 32-44, and 50 I am indebted
to other workers. The investigation of most of the specimens was
carried out in the Laboratory of the Royal College of Physicians,
Edinburgh.

I cannot adequately express my indebtedness to my friend, Dr.
Jonx Tromsox, who has not only read every proof with painstaking.
solicitude, but has also given me advice of great value and that
unstintedly.

To my Publisher my best thanks go freely, and they are well
deserved, for he has constantly endeavoured to meet my wishes with
regard to every detail.

J. W. BALLANTYNE.

24 MELVILLE STREET, EDINBURGH,

Jonuary 4, 1902,
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MANUAL OF
ANTENATAL PATHOLOGY AND
HYGIENE

BOOK 1

ANTENATAL IN RELATION TO POSTNATAL AND
NEONATAL PATHOLOGY

CHAPTER I

The Novelty of Antenatal Pathology ; Its Definition, Emergence, and Literature ;
Age- incidence of Morbid IJIIJLL!-]'-\.LH, Dnmmh of Antenatal Life ; %chemc.
of Antenatal Life; Subdivisions of Antenatal Pathology ; Eigns and
Causes of Increased Interest in Antenatal Pathology.

ANTENATAL PATHOLOGY is to some extent a new department of medi-
cine. With it, however, as with many other new things, the novelty
consists more in the point of view from which the ‘:uluuct is regarded,
and in the mode of considering it which is adopted, than in the nature
of the subject itself. From the earliest times congenital diseases and
monstrosities and morbid predispositions have been known, and to
some extent studied; but it is only within recent years that the
information gathered together regarding them has been systematised,
and that monstrosities as well as diseases have been shown to be capable
of scientific investigation, and to be possessed of practical interest.
Antenatal 1*.-1th:ﬂmm therefore, is new, but only in a limited
sense. Nevertheless, Antenatal Pathology, more per hapﬁ than any
other branch of medical study, requires an introduction which shall
be also an explanation. To some extent it may be thought to need
a vindication—to be in want of a reason for its existence. Lately
unborn among the sciences, it has but recently seen the light, and,
like all new-born things, has a hold on life which is uncertain. Full,
no one can doubt, of great possibilities, if it be able to reach maturity ;
but apparently so weak as to suggest to the careless observer little
chance of that. Yet not so long ago was bacteriology—even as

Antenatal Pathology now is—pr D\"uklllﬂ‘ the eriticism, that the study
I



2 ANTENATAL PATHOLOGY AND HYGIENE

of organisms so minute as to need the microscope for their detection
was hardly likely, most unlikely indeed, to prove of bhenefit to the
human race, yet pregnant all the while with surgical antisepsis and
asepsis, and with the marvels of serum therapeutics. Antenatal
Pathology, too, deals with small organisms—to wit, the little fatus,
the tiny embryo, the altogether microscopic ovam and spermato-
zoon. It thus merits the same condemnation ; it may receive a like
justification.

Definition of Antenatal Pathology.

Antenatal Pathology is concerned with all the morbid processes
which act upon the organism before birth, and with the effects which
they produce by their action. In a narrow sense only can its limits
be defined. It deals with the pathology of the individual during his
fretal and embryonic existence, and in this respect may be mfrmded
as the pntlmlmg} of intrauterine life, and have the lzellml (:f its
action limited to ten lunar months; but manifestly any such limit-
ation is unsupported by the known facts. It cannot be doubted
that pathological agencies are at work even before the oceurrence
of impregnation, and that they produce their effects upon the special-
ised reproductive cells before these have united together, sperm
with germ, to form the first rudiments of the individual. Further,
the great doetrine of the continuity of the germ plasm pushes back
the ferminus a guo of the action of morbid agents beyvond the
immediate progenitors of the individual, and compels the student of
Antenatal Pathology to take into account the medical history of
earlier ancestors. Just as birth marks not a beginning but a stage
in the life of the individual, so impregnation marks not a beginning
but a stage in the life of the family. Again, and with regard now to
the terminus ad guen, Antenatal Pathology cannot be bdul to end
with the close of intrauterine life, for it is impossible to prevent
the morbid processes which occur before birth from projecting their
effects, often with disastrous results, far into the life that is after
birth. It is this projection of the antenatal into the postnatal which
hinders the formation of an exact definition of Antenatal Pathology.
It is necessary to think, not only of the effects of the action of morbid
agents upon the organism still in utero, but also of the results which
they produce upon the individual in extrauterine life. Incidentally
it may be remarked that this fact constitutes one of the most e -rrenl
mwmuents in proof of the practical importance of the 5tm13 of
Antenatal Pathology. Sinee it has come to be recognised that all
infants have not the same starting-point in their life race, so it has
been borne in upon the practical physician and surgeon that it may
be profitable to investigate the conditions which hinder them.
Truly it matters little that the projection of the antenatal into the
pobtnal«a,l has interfered with the exactness of a definition, so long
as it has compelled the attention of a medical public, until now
perhaps but slightly inclined thereto. Where the profession has
hung timidly back, the modern novelist has plunged boldly in, and
has not hesitated to deal with any or all the problems of Antenatal
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‘athology, from the transmission of syphilis and the causation of
malformations, to the predisposition to tuberculosis and the inherited
tendency to insanity. It need hardly be said that the effect upon
the public mind has not always been for good. Disaster stares the
mariner in the face who sets out without rudder or compass. The
medical profession must in this matter provide the general public
with a rudder, perchance it may yet be able to supply also the
COIPAass.

Emergence of Antenatal Pathology.

It is clear, then, that Antenatal Pathology has a novelty, which
consists not so much in the facts with which it has to deal, as
in the way in which they are approached, and in the standpoint
from which they are surveyed. It sets forth a new manner of
looking at old facts. The new manner is the scientific; and it
has been rendered possible by the marked advances that have taken
place in the other departments of medicine and biology. As has
been aptly said by Professor A. R. Simpson: “ Antenatal IPathology
is one of the last provinces of medicine to have emerged from a
kind of mediwval wonderland into the realm of science.” This is
particularly true of a large and very characteristic subdivision of
the subject, which has been named Teratology, dealing, as it does, with
monstrosities (ferafe) and their mode of origin. It may be doubted
whether Teratology has yet emerged from its “medizeval wonder-
land.” The general publie, it must at once be admitted, looks upon
monstrosities to-day very much in the same way as did the general
public and the profession as well in the Middle Ages; but it is a
trile more tolerant of the progenitors of such prodigies. In this
respect, however, the general public is not to be too severely
censured, for it is unfortunately true that many medical men,
when they meet with specimens of antenatal malformation, deseribe
them in a fashion that they would certainly never employ if the
case were one of nervous disease or tumour, using a terminology
which might with reason be called medi@eval. A monstrous fetus
may, it is true, resemble, although the likeness is often far to
seek, a dog or a cat or an ape; but in deseribing no other patho-
logical specimen would it be considered as sufficient or satisfactory
to rest content with such a comparison. Yet in many reported cases
of monstrosity the morbid anatomy is dismissed with a brief refer-
ence to a dog-like or frog-like look, while many lines of print are
devoted to the story of an alleged maternal impression during the
pregnancy of which the malformed infant was the product. If this
be so in the profession, what reason, then, is there for wonder if in
the public mind a veil of mystery shroud the birth of a monstrous
feetus ?

Literature of Antenatal Pathology.
It has to be borne in mind that Antenatal Pathology has not

emerged directly out of the ignorance of the Middle and Dark {igus;
it has not sprung full of life immediately out of dead superstitions
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and eurious questionings of the folk-lore kind. Rather has it arisen
out of a sea of books and monographs, out of a perfect ocean of
literature. 1In this ocean, as may well be imagined, there is much
that is of little worth: nevertheless, the searcher will now and
again bring up in his net something that is of prime import. In
its "lh"p"’nlil:ll depths are the tLl‘:tli}IlWl{.}Li records of Chaldea (70)!
written in cuneiform character on the brick tablets of the great
mound of Koyunjik near the Tigris, containing a long list of mon-
strous infants, with the divinatory meaning of each one of them;
for teratoscopy had reached a high dev Llupmum in Babylonia, and
the fall of a kingdom, the winning of a battle, and the vecurrence
of a famine, S T else, were foretold from the birth of :

malformed feetus. Vanishing traces of the teratological i.l{:li;llr-
rences of primitive times among primitive peoples are also to be
found in the deformed deities which the heathen ignorantly wor-
ship, and in the folk-lore of many nations. Of all the valuable
things rescued from the bibliographic sea of teratological literature,
nothing is of just so much value as the part of Aristotle’s works
which deals with monstrosities, both human and of animals. In
the “Generatio” and the “Historia Animalium” is displayed a
knowledge of the meaning and cause of malformations such as
was not equalled in later history till the times of the Saint-
Hilaires, in the dawn of the nineteenth eentury. In the writings
that have come down to us under the name of Hippoerates, there
18 not much that concerns monstrosities, but there are admirable
deseriptions of congenital dislocations, and disquisitions on morbid
heredity, which cannot fail to interest the antenatal pathologist
(83). These things, however, are all deep down in the ocean of
literature, and it is not till we come near to the surface that
there is again much of value to reward our search. From 300
B.C. to 1700 A.D.,, works on monstrosities (it is impossible to men-
tion works on foetal disease and morbid predisposition, for they
did not exist) have a value which is quite apart from the cases
and specimens which are described in them ; they throw interesting
side-lights upon the manners, customs, and beliefs of the times; but
as to scientific Teratology they are singularly dark. During these
centuries deformed faetuses took their place alongside comets, earth-
quakes, showers of frogs, mock suns, and the like; and were com-
monly regarded as prmlurun- or as warnings of nnpeudm" evil, or
as manifestations of the divine anger. From the beginning of the
eighteenth century scientific works on monstrosities began to appear,
and have continued to appear, until now one may easily gather together
many hundreds of treatises, KLLLmea, monographs, L]leE‘:, and 11‘t1EIE‘=1
dealing with teratological subjects. In lrf.L, also, there appeared
the first separate work treating of feetal diseases, as distinguished
from monstrosities, the treatise namely of Duttel, entitled “De
morbis fietuum in utero materno,” and presented for the degree of
medicine in the University of Halle, under the presidency of F.

' The figures within parentheses refer to the bibliographical list of the author's
published works,
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Hoffmann (66). Since then the study of the diseases of the feetus,
as distinet from the monstrosities, has made great advances, until
now there has been accumulated a large ]1],]1&,1:, of hooks Iw.umu
on this subdivision of Antenatal Pfll,hnln:rx' Still more near the
surface of the ocean of literature (to return for a moment to our
comparison) lie the works in which the morbid predispositions to
diseases and deformity, and the mysterious ]JIIL]IG]IIEII- of heredity,
are considered ; in them is to be found much that is of value, .ﬂunfr
with much that is at the best hypothetical.

This, then, is the literature of Antenatal Pathology, or rather it is
the literature upon which it is hoped that the subject of Antenatal
Pathology may yet be built up; for few, if any, attempts have been
made to bring together the monstrosities, and the fowtal diseases,
and the morbid predispositions, and treat them as subdivisions of
one separate and self-contained department of medicine. It is In
this that the novelty of Antenatal Pathology consists; the subject is
surveyed from a new point of view, with a vastly widened horizon.

The Age-Incidence of Morbid Processes.

It is conceivable that morbid influences may act upon the
individual during three epochs in his existence : they may act after,
during, or before birth. In other words, their influence may be
exerted in postnatal, in intranatal, or in antenatal life. The results
of their action vary with the period during which they act, and hence
it comes that there is a postnatal, an intranatal, and an antenatal
subdivision of pathology. 1t goes without remark that it is about
postnatal pathology that most is known, for from birth up to death
morbid causes are seen at work, and their effects are patent to all.
Injuries, poisons, mierobes, and parasites all play a part in produeing
the numerous and varied changes in the struceture and funetions of
the body s=o fully deseribed in medieal and surgical text-books.
When pathology is spoken of, it is usually postnatal pathology that
1s meant.

Even in postnatal pathology the age-incidence of morbid processes
can be recognised ;a,s an important subdividing factor ; differences
there are between the pathological changes which are Lhmlmteuﬂtlu
of advanced age and those which occur in adult life, or in childhood,
or in infancy. The rheumatism of childhood, for instance, is very
different in its clinical manifestations from that of adult life. In the
former, erythema marginatum and papulatum, painless subcutaneous
nodules situated over the bony prominences of the knee, elbow, ankle,
and spine, and endocarditis and chorea are marked symptoms; while
acute pain and tenderness in the joints, high fever, and profuse
sweating are often entirely absent. In the rheumatism of adult life,
on the other hand, erythemata, nodules, and chorea are uncommon,
while grave arthritic developments are frequent. Heart disease also
differs in its characters according as it is met with.in the child or
adult ; and there is the typical senile heart.

The differences, however, which mark off these epochs of post-
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natal pathological life from one another are small when contrasted
with the characters which serve to distinguish neonatal from post-
natal morbid changes, and very small indeed when put alongside the
deep-seated diversity of antenatal pathology. The differences found
in the diseases of the new-born have given origin to a separate nomen-
clature for them, a neonatal 11oqnlmrv' and we speak of icterus
neonatorum, syphilis neonatorum, and melzena neonatorum as if they
were superficially different, at any rate, from the jaundice and the
syphilis and the mel@na of the adult. Dut such dissimilarity exists
between the pathological phenomena which occur before birth, and
those which are met with after it, as to suggest essential differences
in nature and caunsation. This is specially true of teratological
phenomena. They are startlingly unlike anything else in the whole
range of pathology. It is to this peculiarity more than to any other
that Teratology owes the isolated position that it has so long occupied.
Like Corea among the nations has Ter a.tmlurr:-, been among the sciences :
a hermit kingdom, a hermit seience! To the onlooker it has seemed
as if neither had any part to play outside its own narrow limits. Yet
is the whilom hermit subject capable of profoundly influencing the
other departments of medical research and of being influenced by
them. As the subject opens out we shall see in detail what these
age-ineidence differences in pathology consist in ; meanwhile, it may
be repeated that from this standpoint there is a pathology of post-
natal life, of intranatal life, and of antenatal life.

The Divisions of Antenatal Life.

On first thoughts, the nine months of intrauterine life and the
twelve hours of intranatal transition seem small and of little import
in comparison with the threescore and ten years to which it is
expected that postnatal life may be prolonged. It is doubtful, how-
ever, if any twelve hours after birth are just so full of possibilities,
phy *:mlumml and pathological, as is the time during which the foetus
is passing through the maternal canals; and it is certain that no
period of nine months in childhood, in adult life, or in old age is so
replete with oceurrences, so diverse in kind, and of such far-reaching
importance as is that spent by the unborn infant in utero. There
is an intensity and a variety in the processes of antenatal life which
have no equal at any other time. Therefore, notwithstanding
the shortness of intraunterine existence, it has become necessary to
subdivide it into at least three periods, and between these thereis the
same deep-seated diversity as that which marks off antenatal life
from the rest of life. Further, it is no exaggeration to say that few
medical men have a very clear coneeption of the progress of events
during antenatal life. The drama of embryonic and foetal develop-
ment and growth is, so to speak, going on, but the curtain has not
heen rung up, and the spectators get only confused impressions from
the swaying of the drop-scene and from vague sounds, excursions and
alarms, coming from behind it ; yet no one doubts the existence of
areat activity post cortinam theatri, and some from superior know-
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ledge can judge how preparations are progressing. The accompanying
gcheme of the divisions will serve, taken in conjunction with the
descriptive notes, to give to the mind a somewhat clearer conception
of the chronology of the period of preparation for the great events of
pc:.stlmta,l life; 1t will take the place of the prologue in explaining the
action of the to be enacted drama (Fig. 1).

In constructing the scheme 1 have employed the * space-for-
time ” method introduced into medical case-recor ding by Mr. Jonathan
Hutchinson, and described by him in 1896 (Awrek. Surg., 1896, vol. vii.
p. 199). By this plan, all periods of time are represented in the
schedule by equal extents of space, no time is left out, and the whole
duration of the antenatal epoch, with its various events in their proper
places, is brought correctly before the eye. Each interspace in
the scheme represents a week ; and as pregnancy lasts normally for
forty weeks, there are forty interspaces intervening between its
beginning and end; but as the month following birth is much
111ﬂuelmul by what ]ms happened before birth, and is, indeed, a
transition peuod between antenatal and postnatal life, it also has
found a place in the scheme, and has four interspaces. Above the
neonatal period are to be imagined the many spaces indicating the
many weeks of postnatal existence. The great physiological event of
neonatal existence is the adaptation of the organism to its new environ-
ment ; the feetus is suddenly brought into smmumlmgs which demand
the functional awakening of sev eral organs which have in intrauterine
life been almost if not quite dormant, and structures which have been
active have to atrophy, be absorbed, or be utilised for other than their
antenatal purposes. IExtrauterine life is linked, as it were, to intra-
uterine by this short period of the new-born infant.

Immediately before the neonatal period {helw. it, therefore, in the
schedule), and selﬂmted from it by the event of birth (indicated in
the schedule by a thick black line), is the fwfal epoch. This oceupies
by far the largest part of pregnancy ; without reckoning the neofeetal
period, it extends from the eighth to the fortieth week, or thirty-two
weeks. During its progress the organism shows its vitality chietly
by growth ﬂlmlﬂ‘ lines which have been already definitely laid down.
In thr-, 1‘cqlrect it resembles the li(:lhfll:!.tﬂl periods of infaney and
youth. It is true that the intrauterine environment has very dis-
tinetive and peculiar characters—the unborn infa,nt exists in a fluid
medium of practically constant temperature, 1t is protected from
tranmatism by the maternal structures, and it is shut in from the
light ; further, the foetus has several of its organs almost inactive,
and its most important and most active organ, the placenta, is extra-
corporeal ; nevertheless, the chief phenomenon of feetal life is growth,
rapid and continuous, along lines already indicated. Within seven
(calendar) months, which is the length, roughly speaking, of feetal
life in the human subject, the organism increases from a structure
1 in. in length to one measuring 20 in., and its increase in weight
is from 1 oz to 7 or 8 lbs.

During the embryonic period of antenatal life, which may be said
to begin with the laying down of the first rudiments of the embryo
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in the embryonic area of the blastodermic vesicle, and to end about
the close of the sixth week of intrauterine life, a very different pro-
cess is going on. There is growth, as in the feetal period ; it 1s not,
however, simple increase, but evolution or development that is the
striking feature of the life of the embryo. The lines along which
future growth is to take place are nearly all fixed during the embryonic
period : the outstanding phenomenon is the putting up of the scaffold-
ing of the future body; the vitality of the period shows itself in
organ formation or organogenesis. As in the history of the rise of a
great modern city, there is record of a stage in which the main avenues
of traffic are sketehed out, and natural obstacles overcome or utilised, to
be followed by a period during which growth goes on along the lines
of the plan: so in the story of antenatal life there is the embryonic
period, in which the cellular elements are arranged in groups to form
organs, to be followed by the fwtal, in which these organs simply
increase in size, and by their functional activity (in some Instances)
lead to the growth of the whole organism. This embryonie epoch has
a duration of about five weeks, or, if the neofeetal period be included,
of about seven weeks. The neofictal is a sort of transition time during
which the placental circulation and economy are being fully
established; in the scheme it has had two interspaces (two weeks)
allotted to it. Embryonic life, therefore, like feetal life, ends with a
transition time or period of adaptation to new conditions; in the one
case, to the changes consequent upon the organism becoming a
placentally nourished one, and in the other to the much more
radical changes which atmospheric respiration and gastric digestion
entail.

The earliest period of antenatal life is the germinal, and only a
small part of it, at its close, comes into the epoch of intrauterine
existence. It has a long, a very long primary dual period, during
which a semi-independent life of a cellular kind is going on in the
male and female reproductive cells, the ovum and the spermatozoon.
In the scheme a dividing line indicates this primary dual character of
early cerminal life. The close of the dual period is marked in the
case of the ovam by the phase of maturation, and in that of the sperm
by the little known but probably analogous phenomena of spermato-
genesis. Then follows the anteconceptional period, during which there
is dehiscence of the ovisac in the female with passage of the ovum
along the Fallopian tube towards the uterus, and the spermatozoa are
deposited in the vagina; insemination ends this and begins the next
period (intraconceptional), in which it may be said that ovular and
sperminal life run together in impregnation. Inasmuch as it is known
that insemination and impregnation arve not of necessity simultaneous,
I have thought it well to leave half an interspace (half a week) in the
scheme for this event. The rest of germinal life is the unified post-
conceptional period, during which the morula mass and the blasto-
dermic vesicle are forming, and the first fraces of the embryo
appearing in the embryonic area. In the scheme, therefore, the
dividing line is absent in the posteonceptional period, to signify its
unified character. Germinal life may be said to pass into embryonic
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about the end of the first week of intrauterine existence, a fact
marked by a thick black line in the chart.

Thus it is seen that antenatal life can be marked off into three
subdivisions—fetal, emhl}?muﬂ, and germinal—of which two only (the
feetal and the embryonic) fall entively within the period of intra-
uterine existence, while one (the rrm*muml} stretches back in its
beginnings into the cellular life of the parents of the individual. Tt
will become ev ident, as the study of Antenatal Pathology is pursued,
that each of these thlee periods is liable to morbid vlmwm which are
in a sense peculiar to itself, that there isin fact a feetal, an embryonie,
and a germinal pathology; but before this matter can be more fully
considered, 1t 1s necessary to note a somewhat important modification
which must be made in such a scheme of antenatal life as that which
has been desecribed, if it is to represent what actually occurs.

Scheme of Antenatal Life.

The second schedule (Fig. 2) gives what may be called the
corrected scheme of antenatal life. 1t will lnlnlmhl} have already
struck the reader that the division of antenatal existence by hard-and-
fast lines into germinal, embryonie, and foetal periods is not free
from error. It is quite evident, for instance, that all the setting up
of scaffoldings 1s not ended at the end of the sixth week, nor yet
indeed at the end of the thirteenth ; all organogenesis does not take
place in the embryonie period, some of it is still going on in the
fetal.  Ome part of the organism may be in the em'l]l:n.ulllc stage
while the others ave in the foetal phase. In order to represent this
fact graphically, I have carried a projection of embryonic life up
through the neofoetal, foetal, and neonatal periods into the postnatal.
The skeleton and the limbs are good examples of parts of the body
whose embryology, so to speak, does not end with the embryonie
epoch; the uterus and teeth are instances of the projection of the
embryonic still further onwards, e into postnatal life. Probably
no two parts of the developing organism pass out of the embryonic
into the feetal condition at just the same time. To revert to the
comparison I have already instituted, the progress of the growth of a
city is not equal throughout ; one part, e.g. the suburbs, may be 11l;tle
more than planned when another, eg. the centre, is already built ;
in the body, the evolution of the limbs is slower than the demelup
ment of the head and trunk. Again, the germinal period does not
abruptly stop at the end of the first week of pregnancy : the character
of abundant luxurious cell formation which so specially belongs to it
is projected through the embryonic and feetal periods, and is seen in
postnatal life m:rrmall:,r in one organ, the reproductive gland, testicle or
ovary. This is indicated in the scheme, which also represents in a

graphic form the continuity of the germ plasm and of germinal
life.
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Subdivisions of Antenatal Pathology.

Just as in postnatal life there is an age incidence in disease, so that
the maladies of the infant, the adult, and the aged differ from each
other in certain details, so in antenatal life morbid processes take on
different characters, according as they occur in the foetal, in the
embryonic, or in the germinal period. There are three main sub-
divisions of Antenatal Pathology corresponding to the three main
subdivisions of antenatal physiological life. There is fafal pathology,
which is concerned with the diseases of the feetus; and the diseases
of the feetus are in great measure the diseases of the child or adult,
modified by the lrLLllll%ll!Lle of the intrauterine surroundings and
the feetal economy. There is embryonie pLLhu]:un or, as it is more
commonly ecalled, Teratology, which deals with the monstrosities of
the embnu for 1|ILIL is good reason to believe that morbid agencies
acting on the embryo ]HUL![IL‘L not diseases but malformations and
monstrosities. When the malformed embryo becomes a foetus, it
carries its malformation with it into the fwetal period, and 1s born
with it at the full term of antenatal life ; but the malformation 1s not,
as has sometimes been supposed, the product of late but of early
intrauterine 1]*|t|1{}10tﬂ.' A third part of antenatal 11"lthnlug1.' 18
concerned with the action of morbid causes upon the organism in the
germinal period, and with the results produced thereby. This may
be termed germinal pathology. It includes the consideration of the
morbid processes which occur in the ovum at and immediately after
impregnation, and also of those that affect the reproductive cells
(sperm as well as germ) before fertilisation ; and it has probably to do
with double monstrosities (or diploteratology), hydatid moles, included
feetuses, blastoderms elliptically deformed and without embryos, and
the like. Here must also be considered the very springs of life with
their jealously guarded secrets and the hidden mysteries of heredity.

oughly speaking, antenatal pathology may be regarded as embracing
the f:l,.u[h' of congenital diseases, of monstrosities, and of Im}l‘bld
predispositions to disease or :lLf'mImh This subdivision of Antenatal
Pathology is not fanciful but real, more real certainly than the
aeparﬂmu of postnatal diseases into those of old age, adult life, and
childhood. Further, just as in antenatal life the three periods cannot
be sharply marked off from one another, so the three divisions of
Antenatal 1‘.1timlnu} cannot be clearly delimited, but show a projection
one into another: but of this full details will be forthcoming in later
chapters of this work.

Increased Interest in Antenatal Pathology.

Of late years there have been several signs of an increasing
interest in Antenatal Pathology. A literature has grown up around
morbid hevedity, and there has been much written on the vexed
question of the pn%ﬂnhtv of acquired characters becoming hereditary.
In the medical ]I’}Ll.l"llﬁl‘-s the number of articles 1Ievntcd to *Eub‘]ecta
of antenatal interest has greatly increased,and this has been specially

¥
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noticeable in the journals of France, Italy, and the United States.
Some periodicals® now publish occasional periscopes of both
Teratology and Antenatal Pathology, and the subject bulks largely
in the yearly epitomes of scientific and medical investigation and
progress. In Edinburgh there is now (1900) a University Lecture-
ship on Antenatal Pathology, and lectures on the subject have also
been given (1899) in connection with the Medical Graduates’ College
and Polyclinic in London; and some years ago a quarterly journal
entirely devoted to Antenatal Pathology appeared and was eontinued
for two years, living long enough to demonstrate that there was at
any rate no lack of material wherewith to fill the pages of such a
periodical. In a less evident but more permanent manner the ante-
natal factor has been making its presence felt in many of the branches
of medical study; and in thn; diseases of the nervous system, for
instance, what may be called the teratological theory of dtg&lmmtlun
has of late excited much interest.

The causes of this inereased attention to matters of antenatal
interest are many and various; they are economic, scientifie, senti-
mental, practical, and political. In the first place, to take an
eminently practical cause, there has been an increase in the value
set upon foetal life, due to the fact that in certain countries the
population is no longer going up by leaps and bounds. A falling
birth-rate and an increasing interest in Antenatal Pathology are
matters which have come together, not quite fortuitously, in the
dawn of a new century. When the birth-rate begins to go down,
the value, economic as well as sentimental, of the unborn infant
begins to go up. When few infants are being born, it becomes
important that they shall eome living to the light at the full term,
well-formed and healthily capable of independent extrauterine
existence; and these desirable conditions are evidently largely the
result of normal antenatal circumstances. When parents are un-
natural enough to determine voluntarily to limit their progeny to
two or three, i1t is natural enough that they should desire that the
limited family be a healthy family. “The infants are to be few,”
they say, “ let them then be fine.” An unworthy motive, doubtless,
but one that has drawn the attention of a mnation to puericulture !
Paris has now hospitals where women can rest during the last two
months of pregnancy, for it has been found that the women who have
to do hard manual labour up to the term of gestation do not have
such healthy or such heavy infants as those who are able to rest.
Further evidence of the appreciation in the value of feetal life which
has of late taken place, is seen in the crusade amongst obstetricians
against what is called therapeutic feeticide ; that is to say, against the
operations carried out on behalf of the mother which condemn the
feetus to certain or to probable death. Among such farticidal operations
are reckoned craniotomy (and other embryulcic procedures) upon the
living feetus, prolonged and difficult forceps and version cases in
contracted pelves, and artificial premature labour. Into the questions
which this erusade has brought to the front it is not my purpoese

U Arehives of Pediatries ; St. Lowis Medical and Surgical Journal, ete.
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here to enter: that there is a crusade is evidence that the life of the
feetus is more highly valued. Greater care is now taken to save alive
prematurely born infants, and Maternity Hospitals are in many cases
provided not only with cowveuses but even with specialised wet-
nurses ; for with a falling birth-rate even the six-months foetus has
a certain, if undetermined, value. All these attempts to conserve
feetal life have brought in their train a closer inquiry into feetal
physiology, and more direct investigation of the causes of feetal
disease and death.

In the second place, the increasing burden, financial and otherwise,
upon the State, due to the presence in the community of the “unfit,”
has done something to direct attention more particularly to Antenatal
Pathology and Antenatal Therapeutics. There can be no doubt that
many of the unfit are congenitally unfit; they come into the world
epileptics or criminals or idiots or paralytics, from their mother’s
womb. Manifestly it would be much better for the publiec health and
less expensive for the State, if the projection of the congenitally unfit
into society could be prevented. Preventive medicine will not have
attained to its highest developments until it has solved the problem
of antenatal prevention. IPrevention in order to be truly prevention
must be antenatal. Within recent years the attempt has been made,
by means of the legal restriction of the marriage of the unfit, to prevent
the procreation of the unfit. The attempt has had no eonspicuous
success, a result due in part to ‘the absence of accurate knowledge
regarding the laws that determine antenatal health and disease, so
that it was impossible to predict that the children of the unfit would
of necessity be equally or in the same way unfit. Its failure has
at least stimulated investigation into the 1:11;:1;]:.,111#. of Antenatal
Pathology. 1In some cases, no doubt, the unfitness of the offspring
is the result of intranatal rather than antenatal causes, as 1s seen 1n
some of the obstetrical or birth paralyses: but this fact inecreases
rather than diminishes our interest in the truly antenatal cases, for
the intranatally produced morbid conditions are generally more
amenable to treatment.

In the third place, advances in other, but cognate, branches of
medical and hiological science have directed attention to Antenatal
Pathology. There ean be no doubt that the Darwinian hT]}DtlIL‘:]‘: of
evolution, with all the ‘;ll]]l]ﬂlt.l]lfr or opposing theories to whieh it has
given rise, has, by exeiting interest in heredity, turned the attention of
many scientists to the pmhlmm of morbid hﬂmhtv predisposition, and
inmunity. Advances in embryology and in foetal physiology have
also done much to render ]unqml;lo the promulgation of corTect views
on feetal and embryonic pathology. At first the discovery of the
microbic origin of many diseases, such as tuberculosis, tended to
divert attention from the older views of heredity: but now the
interest is shifting again, and discussion is rife regarding, not so much
the germs of disease as the antenatally prepared soil into which these
germs may fall. After many years,in which the seed has monopolised
attention, a time has arrived in which our thoughts are directed to
the soil. Even apart from this aspeet of the subject, the scientific
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interest and attraction of many of the problems of Antenatal Patho-
logy, not excluding the causation of monstrosities, are 1&1} real.

“In the fourth 1a1me and finally, it is to be hoped that the humane
desire to carry to the infant yet unborn some of the benefits of
modern medicine and hygiene has been and is instrumental in
attracting many members of the medical profession to the study of
antenatal affairs. In a retrospect of the medicine of the nineteenth
century, two lines of progress stand very prominently out: that which
has led to the development of gynmeology and so benefited many
millions of suffering women, and that which has produced pediatrics
and the pediatrist, and so saved much child life and ameliorated
much child suffering. May it not be that the twentieth century
will witness, among {}ther @ood things, a wonderful extension and
development of beneficent Antenatal lherapeutlcq
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CHAPTER 11

The Relation of Antenatal Pathology to the other Branches of Study ; Scheme
of ]“LEthlﬁth'-]'l'lj ; Relation to General Pathology ; Relation to ‘the Bio-
logical Seciences— -\11-unnn, E mhr\ ology, ]:’]l‘nlull_'g._,'l. Botany, and Zoology ;
Relation to the Obstetries, Public Health, Pediatrics,
Medicine, l”a_-'l.:,hnlngx i.‘ruln.uuln"t, ‘-mrm-n., Orthopedies, .md Medical
.]l_|1-i_-:]1r|_u||3nm Rela I.[H]Il to l:-‘l.tmu:!ugu Hll[l Neonatal Pathology.

ANTENATAL PATHOLOGY does not stand in splendid isolation among
the other departments of medical and biological science. If therve
be any degree of aloofness, it is rather exhibited by the other
departments. There is indeed a very evident and constant antenatal
factor in most of the branches of medical and biological study ;
congenital diseases and deformities and morbid predispositions are
found, if looked for, playing their part and producing their effect
in many ways in the various subdivisions of the healing art. Why,
then, bring ‘together into one subject what is present in all the
other bull]ects? Why make a new subject, when the subdivisions
of medicine and surgery are already so numerous? For the reason,
that there is much to he learned from such a centralisation of
knowledge regarding antenatal affairs, much vhat cannot be learned
in any other way. - vactd about antenatal conditions in Medicine,
or ‘-‘.uwen’ or Devimatology, or Lsychology, M,m-ll]nnr by themselves,
have unt l-:-q-m_ of use in lhmmrtr light upon each. U.,nﬂa and have
not had en’ mvrh light in themselves to make their nature’ and origin
plain. Thé s_mthm]lm tooesher of all these scatfered facts into one
subject, Antenatal’ Pathology, anld the coniparing of them there, one
with another, have not nnh added to our knowledge of the whole
subject, but have again inereased our acquaintance “with each part
of it. The alternate. assembling together and diffusing of information
have increased the sum of knowledge. In this respect Antenatal
Pathology may be compared to a river like the Nile, which by its
tributaries, White, Blue, Bahr-el-Gebel, and the others, draws bllplﬂlt‘:h
from various soils and different geological iurnntmnb, sweeps them
down in one broad stream, to be again broken up and redistributed
as a fructifying flood over all the Delta lands. It is for the good
of each department of Medicine that the contribution which it is
able to make to Antenatal Pathology be brought alongside the con-
tributions from the other departments, and contrasted and compared
with them. {ul]”E]llttl conditions of the eye, or the ear, or the

skin, all help in nlenL it possible to understand the general laws
16
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which govern Antenatal Pathology, and the understanding of these
laws again makes it far easier to understand the special working
of them in each individual subject. In this way centralisation, with
a view to further decentralisation, and again to recentralisation,
makes progress possible, and h(:l}m to readd many a hard riddle.

But Antenatal Pathology is not equally related to all the
departments of Medicine and Biology ; it 18 more immediately bound
up with some than with others. Tts connections, near and remote,
are represented in the accompanying scheme (Fig. 3).

With General Pathology the subject of Antenatal 1.11]1(}]1)11':, has
a very intimate relation, for it is truly a part of it, although it has
received but scant recognition in many of the text-hooks. In the
same sense that the ]mthnlum of the skin or of the female organs of
generation belongs to Pathology, the study of the morbid le,nfrea
of the feetus and embryo belongs to Pathology; but in the case "of
the latter the union is or ::-ught to be an even closer one. Nearly
every pathological problem has an antenatal aspect, and it may soon
be found necessary to revise the current views on Pathology in the
light of recent inv QEL]'T}LLIUIH-:- into the morbid processes of f-mhnmm,
and feetal life. It seems more than likely that the whole r;ue-'-:tmu
of tumours and their origin will require to be approached from this
side; while, in such matters as immunity and predisposition, the
antenatal element must always play an important part. The rela-
tion of Antenatal, Neonatal, and General Pathology to one another
is represented in the scheme by concentrie circles. Antenatal Path-
ology is also related to the biological sciences. With Anatomy it
has a very real connection through Embryology, for the normal
and the abnormal throw light upon each other; with Physiology
there is a bond in Feetal Physiology, a subject as yet comparatively
unworked, but certain to be fertile in results, and through it
with Chemistry. It is chiefly through the existence of a Teratology
of Plants that the subject comes into relation with Botany ; prmﬂ;l}f
the botanist and the pathologist have not proved so mutuul]:, pro-
fitable as they might have done; certainly Vegetable Teratology,
dealing as it does with comparatively simple structures, may be
expected to elucidate the pmblema of malformations in the animal
world, With Zoology there exists a firm bond of union in Com-
parative Teratology U;he study of foetal diseases in animals, or Cmn—
parative Fwetal Pathology, has scar cely yvet made a 1|ec:r11nnn-=ﬂ
fact one can hardly separate Human and Comparative Iemtnlrurv
even in thought. Owver and over again Comparative Embr 301{:2}-
has proved of great value in clearing up moot points in Teratology,
and muversdv Teratology has helped in the study of Zoology. It
may be noted here, in passing, that of late the inv ertebrata have
been muech employ ed in experimental work in Teratology (Terato-
genesis). In the scheme the relations of Antenatal Pathology to
the biological sciences are represented by adjacent cireles with con-
necting lines: the arrangement speaks for itself.

But Antenatal Pathology is related not only to the biological
but also to the purely medical sciences, and its relations in this

=



R I

ok

oL il
3 Qap MAnT HAUPAT P
[DDUHUY,

Yo

SIS0

13



RELATIONSHIPS OF ANTENATAL PATHOLOGY 19

direction are indicated diagrammatically likewise. From time imime-
morial the obstetrician has looked upon the diseased or monstrous
feetus as peculiarly in his field of study ; although, doubtless, he has
too often neglected to E:f-l'llil} il; and simply recorded, or (still
worse) only bottled it. He is the first in order of time to see speci-
mens of Antenatal 1‘:1tlmlng:,,a1ul he can enjoy the great privilege
(of which, unfortunately, he does not often avail himself) of exam-
ining the parts of his intrauterine environment which the new-bhorn
infant brings with him into the world, namely, the placenta, mem-
branes, and cord. Apart from the unworthy tendency to hoard,
without dissecting, the specimens which eome into his possession,
the obstetrician has done much to forward the understanding of
antenatal problems. It must not be forgotten, also, that he knows
the elinical details of the case, which are often conspicuous by their
absence in reports from the pathological laboratory; and that by
him the way must of necessity be opened up for antenatal dlarﬂmfm
The comnection between Antenatal I"athology and Obstetrics is one
which affects not only the foetus, but also the mother; for in the
maternal organisms may be found the results of morbid processes
which occurred before birth, and which are now interfering with
the birth of the next generation. Among them may be mentioned
the congenital deformities of the pelvis, due to mal-development of
the sacrum, to premature ossification of the sacro-iliac synchondroses,
to dislocation of the hip, and to the presence of antenatal exostoses
growing from the margin of the pelvic inlet: labours complicated
by these anomalies are 1|em,s.=.1a1*111.' delayed and thus rendered danger-
ous. Uterine malformations, also, such as the didelphic and sub-
septate or septate condition, do not exist in parturition without
disturbance of its mechanism. In these ways the antenatal patho-
logical history of the mother projects its influence into her later
postnatal life.

Through Obstetrics, Antenatal Pathology finds a connecting link
with Public Health, for it is obvious that if the community is to
be strong and well able to vesist epidemics, it must be constantly
reinforced by the healthy offspring of normal pregnancies. It is
doubtful if this, the 111whe*:.t development of preventive medicine,
has yet received the attention that it certainly deserves. At any
rate, the tremendously high mortality among infants of less than a
year old which prevails, goes to show that many children are brought
into the world very little fit to cope with the environmental trials
that there await them. Some progress has been made in the hygiene
of antenatal life, and it is recognised that certain trades and occupa-
tlons are injurious to pregnant women, not solely because they
interfere with the maternal health, but because they have an evil
influence upon the infant wnborn. There is, however, much still to
be done in this branch of Public Health.

Obstetries is linked on to Medicine by means of Pediatries, and
in this way a connection is established between Antenatal Pathology
and Medicine, for the study of the diseases of the child serves to
explain both the diseases of the adult and the maladies of the fetus,
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and helps also to reconcile apparent differences between the patho-
logical processes of advanced postnatal life and of early antenatal
life. But Medicine is directly united with Antenatal Patholt ogy in
several ways, apart from the conneetion through Obstetrics. One
of these Ways 18 l"m‘t!lnlu-w and the Diseases of the Nervous Systenm ;
in fact, it is specially in the department of the maladies of the brain
and cord that the antenatal factor in medicine has been recognised,
Without referring to conditions such as idiocy and deaf-mutism, the
congenital nature of which is undoubted, instances may be ecited in
the so-called obstefrical paralyses, Thomsen’s disease, epilepsy, Fried-
reich’s disease, and syringomyelia. Dana, in his contribution to the
1mtlmlncr3 of hereditary chorea (Journ. Nerv. and Ment. Ths., xxii.
565, 1893), comes to the conclusion that “the disease belongs to
Teratology ”; and Féré has advanced a teratological theory to
explain the neuropathic family and its relations with heredity,
morbid predisposition, and llU‘TﬂllEﬁieLUU]L [n other departments of
medicine the presence of the antenatal factor can also be noted if
looked for. In Dermatology, for instance, it is present, for it is
admitted that many skin diseases, even 1if not aectually evident
at birth, are prudiﬂm%ml to antenatally. To name only a few,
there are the varions forms of lL']Ilah‘l.UHlH tylosis palmae et plante,
hypertrichosis, hypotrichosis, :Lll:linaluuﬂ, and the navi. Congenital
heart disease, hamophilia, and syphilis are conditions “111(,1 pro-
foundly infinence the whole life of the individual who is unfortunate
enough to be thus handicapped antenatally ; and recent observations
oo to show that congenital tuberculosis is a much more important
factor in pathology than has been hitherto supposed. Chlorosis
also, and other blood disorder 5, are now known to be often associated
in a very striking way with antenatal malformations.

Little requires to be said about the relation in which Antenatal
Pathology stands to Surgery. The two subjects are connected
together very obviously I-:-, the department of surgical |-1uw1:10r*
known as Orthopedies. It is a striking fact that many of the
most recent advances in surgery have been made in the parative
treatment of congenital defm*nutlm and malformations, so that at
the present time Ult.hupmhcn is one of the most progressive hranches
of practice. - Hare-lip, cleft palate, club-foot, ectopia vesicie, imper-
forate anus, phimosis, congenital dislocation of the hip, and cervieal
fistul are some of the antenatal morbid states that are constantly
foreing themselves npon the notice of the surgeon, and there arve
many more, including several for the repair of which the operator
has yet to find a successful method. There can be no doubt, also,
that the more the causation and mode of production of deformities
are understood, the more rational will their treatment beecome. What
has been said with regard to General "-m{_,en’ might be repeated in
reference to the Special Surgery of the Eye, Ear, Ihuml. and Genitals,
for in all these specialities the ‘antenatal factor can be traced in the
form of malformations or of congenital diseases.

Even Medical Jurisprudence or Legal Medicine must be counted
as a subject containing many matters (e.g. the social and political
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rights of so-called hermaphrodites, questions of identity, and of
concealment of pregnancy, ete.), upon which Antenatal 1=Lt|lt!]ﬂ““'r'
can throw light.

It is therefore clear that Antenatal P athology occupies no isolated
position among the other subjects of study, but is related, in some
instances vlmol;—, with them all. The degrees of relationship have
been diagrammatically represented in thu,, scheme (Fig. 5). There
s, howev er, a somewhat noteworthy fact about these relations which
is not brought out m the br:heme, it 1s with regard to the time
after birth when the antenatally determined morbid state may make
its influence felt. In some cases, as in the diseases of the new-born
infant, the effect of antenatal states is practically immediate; in
other instances, as in the pathology of the female genital organs,
the antenatal factor is during many years inactive, or at least hidden
in its aection, and it is only when reproductive life begins that
unlfﬂrnntmm or congenital diseases of the uterus and its annexa
commence to show themselves in disordered funetion. In the next
chapter the antenatal factor in Gynecology will be taken as a type
of the postponed action of states {1etL11|111|r= l before birth upon con-
ditions existing long after birth; the following three chapters will
be devoted to the immediate relation of Antenatal to Neonatal
Pathology.



CHAPTER III

The Postponed Effect of Antenatal Pathology : the Antenatal Factor in Gynecology ;
Traumatism, Infection, Antenatal Conditions; the Antenatal Factor in
the Morbid Amnatomy, Symptomatology, Etiology, Diagnosis, Prognosis,
Therapeuties, and Jurisprudence of Gynecology.

As was pointed out in the preceding chapter, Antenatal I'athology
has with some of the subjects of medical practice - an i1mmediate
relation, and with others what may be termed a remote or postponed
connection. It is on account of the postponed rather than of the
immediate action of the antenatal factor, however, that the attention of
the medical profession has hitherto been drawn to the consideration
of Antenatal P’athology. The reason is evident: in its postponed
action the science is dealing with the morbid states of adults, or at
any rate of children and youths, while in its immediate effects the
feetus or embryo, or at most the new-born infant alone, is interested,
The postponed action of the antenatal factor, or, as it may be called,
the projection of the antenatal into the after life of the individual,
has, at least at first sight, the greater economie importance, inasmuch
as the life of the adult or child is of more value than the life of the
feetus or new-born infant. Without admitting that this is the right
view, either from the high standpoint of science and morality or from
the more prosaic one of practice, it will be convenient here to con-
sider this postponed action of Antenatal Pathology. I select the
antenatal factor in Gynecology simply because it will serve as a very
clear instance of the element of postponement to which I have been
referring.

The Antenatal Factor in Gynecology.

While it is generally conceded that in the etiology of gynecological
affections there are two factors of paramount importance, the trau-
matic and the infective or toxie, it is probable that too little heed has
been given to a third factor, the antenatal. KEvident trawmatic and
infective causes have overshadowed less evident predisposing causes ;
etiological factors immediately preceding the resulting diseases have
bulked more largely in the mind of the gynecologist than antenatal
causes, which had their origin years ago hefore the uterus and ovaries
awoke to functional life. Yet such euf:.l, and it is necessary for the
full understanding of gynecological problems that attention be paid

to the antenatal factor.
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Traumatism and Infection.

In eervieal, vaginal, perineal, and vulvar lacerations every one
recognises the traumatic factor. Year by year such lacerations have
diminished in frequency, as the dirvect result of improvements in the
construetion of obstetric instruments, and of the growth of correct
opinions as to their use. There has been in the last decade a note-
worthy decrease in the number of cases calling for operation for
repair of vesico-vaginal fistulee, and instances of grave laceration of the
perineum are not so common. The great importance of the role of
the infective factor in gynecological f-lmlnr".' 1s now well established.
Every text-book devoted to gynecology and ever Y medical journal
teems with allusions to the part lnh;n. ed by sepsis, gonorrheea, and
tubercle in the production of inflammatory processes in the uterus,
its annexa, and in the vagina, vulva, and pe]vu, cellular and peritoneal
tissues. Uterine and ovarian Lh‘:.l:lwmuent% and hypertrophic,
atrophie, and hiemorrhagic changes in the generative organs, must in
many instances be H{-uhed to this cause, acting r-athm alone or in
conjunction with traumatism. In this group are e included not only
the morbid states due to the action of micro-organisms, such as
streptococel and gonococel, but also those caused by parasites such as
echinococel and ]:udrcuh A great part of the work of the gyneco-
logist of the present day consists in the making of attempts, sometimes
by medicinal means alone, but more often and more effectively by
operative procedures, to undo the results of acute and chronie infective
conditions of the genital organs. Most of the cases which he is con-
stantly meeting can be traced in their origin either to immediate
infection or to infection following after traumatism. Further, even
in the cases in which operative interference is required for non-
infective states, such as ovarian eystomata and uterine neoplasms, it is
still infection, septie or otherwise, that the operator most dreads, and
it is against infection that his best efforts are directed. Nevertheless,
while all this is perfectly true, no gynecologist can be long in active
practice without perceiving that traumatism, microbic and parasitic
infection, and toxie influences do not serve to explain all the morbid
conditions and all the phenomena connected with them, which he is
every day encountering and having to treat. KEre Is}mr he suspects
the existence of another factor ; this is the antenatal.

The Antenatal Factor.

By the antenatal factor in gynecology, I mean something more
than the existence of gross malformations of the uterus, with
their effects upon the pmfmmmn:(, of the functions of reproductive
life. These, of course, are included: but I mean, also, all those
abnormalities in sfructure, predispositions towards certain diseased
processes, and inherited functional peculiarities, which there is good
reason to believe are determined antenatally, and which have often-
times so powerful an effect upon the progress of gynecological cases.
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The oceurrence of such anomalies as atresia of the wvagina, double
uterus, and defective formation of the ovaries, is well known to every
oy uvmlnght every one is able t.mlt :IL‘LLll;llEh' to forecast what the
Inluh"r,hlL result of this or that malformation will be. But there are
other and more subtle ways in which conditions and tendencies, pro-
duced before the birth of the individual, project themselves into her
later life ; these are not so generally known, at least their far-reaching
effects are not so fully apprec iated. It may at once be admitted that
it is not possible to arrange all the mor bid states which affect the
female generative organs under one or other of these three factors ;
an Lt.l_[}],[}”]ul,l :lttﬁlitc.lt.mn of gyneeological complaints is not so
simple a matter. It is not prac ticable, for instanece, to group together
all the diseases of the uterus that are due to infection, and then all
those that are due to trawmatism, and then all those due to antenatal
states, in a linear series. It would
be coming more nearly to the truth
if the three factors were represented
by three cireles, two of which (the
traumatic and the infective) hisected
one another, while the third, the ante-
natal, touched the circumferences of
the first and second, thus:

I do not forget that other causal
factors than the three just named
have been recognised in gynecology ;
they act chie [Iﬂ. through the nervous
system, and consist ohmliv in un-
hygienic methods of education, in
delayed marriage, in prevented con-

Fia. 4. ception, and in irrational modes of

dress. These errors practised by one

ceneration of women become the antenatal causes of defective develop-

ment of the whole system, and especially of the reproductive organs
of the individunals of the next generafion.

Anbenalal

The Antenatal Factor in the Morbid Anatomy of Gynecology.

The antenatal factor is very evident in the morbid anatomy of
oynecology.  All the major malformations of the female cenerative
organs and nearly all the minor ones arve truly antenatal in origin.
T 11llmg E_’hE‘{*]JLIlillh are found in the uterus pubescens, in atresia vulvie
superficialis, arising from adhesive vulvitis in infancy, and in some
}n']wrrmphio conditions of the labia and clitoris. The various types
of double uterus (didelphie, hicornate, septate), the uterus unicornis,
the uterus rudimentarius, the uterus feetalis, the minor uterine mal-
formations (incudiformis, parvicollis, ete.), and absence of the uterus;
abzence and atresia of the vagina, double vagina, unilateral vagina,
and stenosis vaginge ; vulvar and hymeneal anomalies s ; absence “and
rudimentary development of the ovary, accessory ovaries, accessory
tubal diverticula and ostia, and rudimentary tubes; and the various
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forms of pseudo-hermaphroditisin ;— these are some of the admittedly
antenatal morbid states of the female genitals. They are dealt with
in greater or less detail in all the text- hooks of oynec [}huﬂ. (6,13, 14).
It may be noted in passing that all these anomalies are ar Il"ﬁitmmtﬂ
of normal embryological processes; they are the expression of the
pathology of t the 'rﬂmml organs during the stage of their evolution or
construetion ; Lhm 1ep1f:butL morbid embryogenesis ; and, judging by
what is known of the causation of malformations of other parts of the
body in the human subject and among animals, it may be Iirv*-:mn{'cl
that the disturbance of embryogenesis i is brought about by the action
of traumatism, microbes, or toxines upon the vm]nm in utero.

But "Llltﬁ]ld-t"ll diseases, as well as antenatal malformations of the
female generative organs, are met with and leave their impress upon
the later history of the individual in whom they occur. I have
recorded several cases (131, 197, 221) of feetal peritonitis, and in two
of these there was displacement of the ovaries and Fallopian tubes of
such a nature that, had the infants lived to the years of reproductive
activity, they could hardly have escaped much auﬁeung during men-
struation, and would probably have been sterile. Feoetal pelvie peri-
tonitis may also be Instrumental in produeing congenital or patho-
lozical retroflexion or anteflexion of the uterus, with or without
concomitant shortness of the vagina amd conical cervix with pin-hole
0s ; the far-reaching effects of these morbid conditions are well known
to every gynecologist. Even prolapsus uteri, with or without hyper-
trophie elongation of the cervix, has heen found so soon after birth as
to prove that it existed potentially before birth. Two cases of this
congenital form of prolapsus uteri were reported by J. Thomson and
my self in 1897 (23); these were the seventh and eighth known
examples of the anomaly, and since then four or five further cases
have been recorded; and it is a striking faet that in nearly all the
uterine displacement coexisted with spina bifida in the Iumbo-sacral
region. These occurrences suggest that perhaps some of the instances
of prolapsus in the unmarried and in nulliparous married women may
have an antenatal origin or be antenatally predisposed to; and,
bearing in mind the association of the prolapsus with spina bifida,
it will be well in future to examine cases of procidentia and
descent of the uterus for spinal defects and especially for spina bifida
occulta.

Even the tumours which affect the female organs of generation
may in some instances have an origin in antenatal life. This is
especially true of the dermoid eysts, or teratomata of the ovary. .These
growths are generally met w ith in ear ly reproductive life, even in
some cases in childhood. Recent researches have revealed the exist-
ence of a long series of types of dermoid cysts, showing all the
eradations, from a a growth containing only some hairs and sLm to one
containing a rudimentary but per fﬂt,Ll:, aet{}gmﬁul_:le embryo. Ther
origin may be explained by regarding them as the result of feetal
uwlusum or enclavement, or of Emlthi,lluﬂ{:!.](:t.h‘ and imperfect seg-
mentation of ova in Graafian follicles: in any case, the antenatal
factor is invoked in one form or another. Further, many of the
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neoplasms which call for abdominal section for their removal in
aynecological practice, arise in the cystic degeneration of structures
which existed in antenatal life, and ought to have completely atrophied.
I refer to parcophoronie and parovarian eystomata.

The Antenatal Factor in the Symptomatology of
Gynecology.

It is true that the symptoms that call attention to the maladies
of the female generative organs are usually separated by a long
interval of time from antenatal life, nevertheless they are not very
rarely due to conditions developed before birth. The :I} smenorrhea
and 1=;1;|r*11]|l;!, associated with congenital Hlexions of the uterus, and
with defective developments of the Graafian follicles in the ovary
from foetal pelvie peritonitis, may be justly aseribed to the antenatal
factor. Similarly, dyspareunia and profuse hamorrhage during the
first attempts at coitus are sometimes due to antenatal anomalies in
structure or form of the hymen and external genitals. Amenorrheea,
although most frequently due to physiological conditions, is yet some-
times caused by sueh antenatal states as rudimentary dev L,'iu ment of
the uterus, tubes, and ovaries, vaginal atresia, or lll}lllﬂlli‘..l] imper-
foration, in cases of amenorrhcea in the unmarried ; therefore, the
physical examination of the genitals ought not to be too long post-
poned ; for one or other of these congenital states may exist, and, if
this be so, medicinal treatment need be 1o longer persisted in and time
wasted. Irregularities in menstruation also may be due to malforma-
tions eapm*mlll} of the uterus; thus,in the double uterus, menstruation
may oeccur every fortnight, every month, or onee in two months.
Fortnightly menstruation may be explained by the monthly occur-
rence of a discharge from each horn of the uterus, the dates, how-
ever, of the oecurrence not synehronising. Menstruation onee in
two months, again, may be due to a flow fmm one half of a double
uterus at intervals of two months, the other half of the uterus being
imperfectly dev E"I{"J-]JU] or imperforate, and therefore giving rise tn
no discharge. It is possible that the anomalous form of dysmenor-
rheea known as the mid- 1mm or Mittelschmerz, may be oceasionally
caused by uterine contractions in the imperforate half of a double
uterus, striving ineffectually to expel menstrual blood. Symptoms
pointing .llr]:dlLuth' to disease of the nervous system may in certain
cases be the result of congenital anomalies of the genital organs, such
as adhesion of the {hlmh a condition lL’HE.'IlIII]llIg I many ways
phimosis in the male. The Imtun of the passage of fweces from the
vagina probably peints, in the case of the nullipara at any rate, to
the existence of the antenatal anomaly known as wvulvar anus.
Bleeding from the bladder at intervals of a month has been known
to be due to vaginal atresia, and the existence of a congenital com-
munication between the uterus and the bladder. Examples might
be multiplied, but sufficient instances have been cited to prove that
even 1n the symptomatology of gynecology the antenatal factor must
not be neglected.
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The Antenatal Factor in the Etiology of Gynecology.

I have already referred to the presence of an antenafal factor in
the ecausation of the malformations of the uterns and the other
organs of generation, of the so-called pathological tlexions of the
uterus and displacements of the ovaries and tubeg, and of the
ovarian dermoids and parovarian and paroophoronic eystomata ; but
there are vet other gynecological morbid states, of which the cause
must be looked for in the life that precedes bLirth. For instance,
extrauterine pregnancy has recently had two new theories advanced
to explain its etiology, and both of these may be correetly described
as antenatal. According to one, it is occasioned by the presence of
an accessory tubal ostium abdominale or of a tubal diverticulum, and
cases have been reported of ectopic gestation in which these mal-
formations have been found (Henrotin, F., et Herzog, Rev. de gynée.
et de chir. abdom., 11. 633, 1898). According to the other theory, the
power to form a deecidua is normally confined to the mucous
membrane of the body of the uterus, hut under certain circumstances
this power may be possessed also by the mucosa of the Fallopian
tube, for both the tube and the uterus are derived from the duet of
Miiller: it may be that through an arrest of the development of
the tubal mucous membrane it retains this decidual reaction or
power of responding to the genetic influence by the occurrence of
decidual changes. -"LH it has been stated by J. €. Webster
(“ Ectopie l’mwnmlm 12, 1895), “ this is pmlmhly because of some
llLt‘LlUlllllelltﬂl fault, whereby there is reversion either of structure
or reaction tendency in the tubal mucosa to an earlier type in
mammalian evolution—I mean that in “hmh a larger portion of the
Miillerian ducts showed decidual reaction.”

Even fibro-myomata of the uterus have of late years come to be
regarded as occasionally due in some measure to antenatal causes,
and a VEery curious f:umlv history of the heredity of fibroids has Iuevn
put on record by T. h}k’l]ll]l]t‘]ll (Annalt di ostetricia e ginecologia,
xxi. 331, 1899). There were three brothers, called M., S, and D.;
of these M. and S. married two sisters, A. and B. The descend-
ants of M. and A. were free from abdominal tumours, but those
of S. and B. showed in a very striking way the tendency to
uterine fibroids, and also to heart disease. There were nine
children, of whom seven were females, and of the seven four had
fibroids, and two had also concomitant heart disease, while one of
the three who had not fibroids had a daughter who developed a
fibroid ; and of the four danghters who suffered from fibroids one had
three daughters, all of whom had fibroids and heart disease, and of
these two were twins. The third brother, ., married a woman, E.,
not related to A. and B.; there were five daughters and six sons from
this marriage, in which, let it be remembered, that the mother had
no fibroid herself ; two of the daughters had fibroids, while a third
suffered from heart disease, and gave birth to three daughters, one of
whom suffered from a fibroid ; further, one of the six sons married
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and begat a daughter, who had both a fibroid tumour of the uterus
and a eyst of the ovary, and she in her turn gave birth to three
daughters, one of whom had now been operated upon for a
uterine fibro-myoma. In this remarkable family history, not only
does there seem to have been a tendency to the production of
female children, with a predisposition to develop fibroids; but
this tendency, curiously enough, seems to have been transmitted
through the males, for it affected the progeny of two brothers
married to women of different families, and again one of the sons
handed it on to his danghter. The association of heart disease in the
family pathological legacy is also of interest, as is the twin-bearing.
Of course, this antenatally transmitted tendency to produce fibroids
is not inecompatible with the theory of origin of such tumours from
the muscular eoat of the small uterine arteries or from proliferating
congenital germs. It may be objected that uterine fibroids arve so
common in women that the ocenrrence of them in the above history
might be explained in that way ; but the ordinary degree of frequency
of noticeable and symptom-producing myomata is not nearly so
oreat as that which prevailed in the progeny of 8. and I’. with B.
and E. Engstvom (Finske Likaresillskapets Handlingar, No. 12,
1899) has also noted family prevalence and heredity in cases of
myomna uteri; in eight instances two sisters were affected, in one
instance three sisters, in two instances two sisters and their mother,
in one instance three sisters and their mother, and in yet another
instance four sisters and their mother, had uterine fibroids.

In this relation reference may also be made to the curious family
histories in which all the female offspring either developed cancer or
were twins; and this is but another suggestion that cancer or the
tendency to it is prenatally predisposed to. Deciduoma malignum
stands in an altogether peculiar relation to antenatal life. It would
seem, according to one theory of origin at any rate, to be the result
of an engrafting of the remains of an abnormal antenatal formation,
the syncytium of a hydatid mole, in the wall of the maternal uterus.
It is, therefore, the consequence of abnormal developments, not in
the antenatal life of the woman who suffers (and may die) from it,
but in that of her progeny in utero.

The Antenatal Factor in Gynecological Diagnosis.

It is perhaps unnecessary to insist upon the necessity, in making
a diagnosis in a gynecological case, to keep in mind the possible
presence of antenatal malformations of the genital organs; at the
same time many of these malformations are so rare that even an
experienced gynecologist may not have had the chance of seeing
more than one or two of them in a life-time. Further, the medical
periodicals contain not infrequent records of errors in diagnosis which
have arisen through a want of a just recognition of the possibility of the
antenatal factor. Thus the abdomen has been opened for the removal
of a uterine or ovarian tumour, to find a pregnaney in the rudimentary
half of a uterus bicornis: fibroids of the uterus have been mistaken
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for malformations of that organ, and, more frequently, malformations
have been mistaken for fibroids ; and atresia of the vagina leading to
haematometra has been diagnosticated (through insuflicient examina-
tion) as a normal pregnancy, and has led to unjust imputations upon
the moral character of the girl who has been the subject of the
vaginal anomaly. But doubtless the worst errors in diagnosis have
been due to the non-recognition of male pseudo-hermaphrodites in
early life. The association of amenorrhea with the secondary sex
characters of the male in an individual apparently of the female sex
should always excite the suspicion of the gynecologist who may be
consulted, and he ought to insist upon a ph} sical examination of the
patient. J. Ha,llula}, Croom ( Prans. Hdin. Obst. Soe., xxiii. p. 102,
1899) and Chiarleoni (Gyndcologie, v. p. 55, 1900) have both reported
cages in which supposed sisters turned out, on physical examination,
to be really hypospadiac brothers. It is interesting to note the
family prevalence in these two ecases, for in this, as in other morbid
states which the gynecologist may be called upon to diagnose, more
than one member of the same family may be affected with the s.&uue
condition. Thus, Lihlein {Ummh i Geburts. w. Gyndk., 1. p. 9
1896) has referred to an instance in which three sisters all Hul’f'r:rml
from hilateral ovarian cystoma, and in two of them development
of the eyst was homochronous, 7.e. commenced when the patient
reached the same age in life.

It is well to bear in mind that truly antenatal anomalies of the
oenitals are apt to be found in association with want of postnatal
sexual evolutionary change, and with minor malformations of the
other parts of the body. Women showing this condition of infantilism,
as it has been termed, may therefore be e\I:EL-Led to possess a more or
less malformed uterus, and tubes, and ovaries, an lt]llm! tant fact for
the gynecologist to remember. They present the lnft.urg, of a weakly
vertebral column, with a marked anterior coneavity ; a narrow or
kyphotic pelvis; flat nates, and a slightly marked mons; poorly
developed labia majora leaving the labia minora and clitoris exposed ;
a vagina with some traces of its original duplicity ; a cmlgemmlly
anteflexed uterns with a cervix showing a long posterior lip and a
shorter anterior one, leading to a long and curved cervical canal, and
a small corpus with a thick and convex posterior wall, and a thinner
and concave anterior one; Fallopian tubes showing feetal spirality ;
tluu ligamenta rotunda and small pointed ovaries: a eylindrical

bladder, with a pointed urachal end; a narrow rectum; hypoplasia
of the heart and aorta:; a m:-ukufl representative of the thymus
gland ; a small and transversely placed stomach; a long vermiform
appendix with a wide entrance and lobulated kidneys (W. A, Freund,
Semml. Elin. Vortrige, Gyndlkologie, No. 93, p. 2535, 1888). In the
presence, therefore, of a woman with such a habitus, the cynecologist
will be able to form a provisional diagnosis of the state of the internal
organs, and may simplify the further management of the case.
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The Antenatal Factor in Gynecological Prognosis.

The antenatal factor has occasionally infervened in a somewhat
unexpected fashion in gynecological prognosis. Thus, a ease (Blondel,
Ann. de gynde, 1. 137, 1898) was reported in 1898 in which an
operator, engaged In t'll'l"i..t-tl]l" a uterus, thought that he felt the
curette pass tinuurrh the “a,ll of the organ; in alarm he ceased
his interference, and awaited results with considerable fear ; bug
no ill effects followed, and on a subsequent oceasion he discovered
that he had been dealing with a double uterus, and that the curette
had simply passed from one cavity of the viscus into the other,
giving to the hand of the operator the sensation of perforation. The
removal of the ovaries, to induee a premature menopause in cases
of uterine hiemorrhage and in some kinds of nervous disease, has not
always been followed by the anticipated results, and it has been
sugeested that sometimes the error in prognosis has heen the outeome
of thi:: existence of an accessory ovary or of a constrieted 1:11;*(3& of an
ovary. It must not be forgotten that in gynecology, as in other
ilﬂ{humnenh of medieine, antenatal conditions have seldom so hopeful
Al lzmrrnn‘slb as have the maladies which are developed during post-
natal life; instances of this are forthecoming in the mntruntﬂl dlis-
]Iltlt‘ﬂlllbllt& of the uterus, and in malformations of that organ and of
the ovaries. Freund ( Loe. cif. supra) specially dwells upon the prog-
nostic importance of evolutionary anomalies of the Fallopian tubes in
the diseases of these structures which arise in later life. For instance,
if the tubes retain the fwetal spirality, which normally reaches its
maximum degree about the thirty-second week of antenatal existence,
it will not only interfere with the normal funetion of the tubes in
adult life, but will seriously modify the chances of successful treatment
of diseases arising in the tubes from other causes. Secretions, both
normal and pathological, will tend to accumulate in such twisted
organs, and so infection will more readily occur, or, having already
oceurred, will be more intense and more widely diffused. Freund
does not hesitate to divide all the diseases of the Fallopian tubes
into two classes, those with and those without developmental
anomalies; the prognosis for all things is worse in the former than
in the latter.

The Antenatal Factor in Gynecological Therapeutics.

Considerable progress has been made in the rectification of the
malformations of the genital organs which arise from antenatal
causes. The operation for imperforate hymen may be deseribed as
perfected, and the treatment of atresia vulvie superficialis may also
be regarded as satisfactory. Further, recent improvements in the
management of atresia vagine and of vulvar anus have been intro-
duced ; and it may be noted that the opening into the peritoneal
cavity, onee so dreaded in the operation for the construction of an
artificial vagina, is now rather the auxiliary object aimed at than
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the contrefemps avoided. At any rate, 1t 1s found advantageous
to open into the pouch of Douglas, in order to determine at once the
condition of the uterus and ovaries, and thus gain a guide as to the
future steps of the operation (27). It nm‘:L, however, be econfessed
that much still remains to be done in the reparative surgery of
antenatal defects of the genital organs in women. Even in the
management of the congenit tal flexions of the uterus and of the results
of feetal peritonitis Lhue 1s great room for improvement in present-
day therapeutics. Not only are the embryonic malformations and
the feetal diseases of the genital organs diffieult in themselves to
treat, but the 111I1.11111|1ut+;111 and other morbid conditions of these
parts which arise in later life are always less tractable when associated
with these antenatal anomalies. For instance, salpingitis is a more
formidable process, and requires a more radical method of treatment,
when it is found in a tube with the spiral twists of feetal life fully
preserved. When the normal process of pregnancy takes place
abnormally in the rudimentary horn of a bicornate uterus, it calls for
the same interference as does the worst case of ectopic gestation.

The problem of the prevention of the malformations of the uterus
and ifs annexa has searcely yet been seriously investigated, for the
sufficient reason that little has been known of the mode of origin of
these anomalies. Of course, it has been recognised fhat arrest in
the normal process of dev =1upmeut of the ducts of Miiller and of the
mesonephros and the anlage of the ovaries, explains the nature of
most of the malformations; but in the absence of information con-
cerning the causes of the mle'-}i this knowledge avails little. Some
light, perhaps, has of late years been thrown upon the whole
question of malformations and monstrosities, more especially by the
methods of experimental teratogenesis; and clinical observation has
so far given some support to the conelusions thus arrived at, namely,
that malformations are due to the causes of disease acting on the
organism during the embryonie or formative period. It is therefore
to be expected that it will yet be shown that mierobes and their
toxines, and toxic agencies such as aleohol and lead and other
poisons, and possibly also traumatism, are the ultimate causes of
malformations. It may also be expected, therefore, that the
anomalies of the genital organs will be more commonly met with
in the descendants of parents who have been aleoholie, syphilitie,
tubercular, or otherwise unhealthy. The true antenatal therapeuties
of gynecology w ill therefore come to be the prevention of the causes
of dizease in the preceding generation and the raising of the
standard of health in marriage. In this respect the antenatal factor
in gynecological therapeutics does not differ from that in general
therapeutics.

The Antenatal Factor in Gynecological Jurisprudence.

Certain questions in medical jurisprudence in which the antenatal
factor plays a part have already been alluded to, namely, the registra-
tion of the sex of pseudo-hermaphrodites, nullity of marriage for
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malformation, ete.; but there are several other questions, besides
those connected with individuals of doubtful sex, which may come
into the law courts and require an answer from the speeialist in
oynecology. It has, for instance, been aftirmed that a woman with
a split or lacerated cervix uteri must have been pregnant at one time
or another; but it is plain that she might have had the cervix split
artificially to permit the removal of a fibroid tumour or intrauterine
polypus. It is not, however, so plain or so generally known that
laceration of the cervix may be present in a new-born infant as a
congenital condition; yet this is true, for Penrose (American . Med.
Se. N.S., exi. 503, 1896), Jefferson (Med. Sentinel, iv. 552, 1896), and
Edwards (“ Keating’s Cyeclopiedia of the Diseases of Children,” v. 899,
1899) have all met with undoubted cases of congenital split of the
cervix uteri with erosion. The condition is probably an abnormality
in the arrangement of the mucous membrane of the cervieal canal, a
congenital histological ectropion. In addition to its purely medico-
legal importanee, it may also be that congenital laceration of the cervix
has some bearing upon the later development of cervieal erosions in
women, and even upon the origin of cancer of the cervix uteri. One
must take great care in the witness-bex not to be too emphatie in
stating which struetural conditions may and which may not be com-
patible with chastity. As has been shown, even prolapsus uteri may
be met with in an infant of a few hours!

There is, therefore, in many directions a projection of Antenatal
Pathology Into gynecology, although years must elapse before the
results of the events which occur before birth are seen in the
consulting-room of the gynecologist.
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As has been pointed out in the preceding chapter, the effect which
antenatal morbid states exert upon gyvnecological disorders is a
postponed one and is not manifested for many years, during which the
genital organs and their abnormal or normal potentialities are dor-
mant, In this and in the following chapters fall to be considered the
immediate effects of antenatal pathological conditions, those which
have a bearing upon the characters of the diseases of the new-born
infant.

On the dividing line between Antenatal and Postnatal Pathology
lies Neonatal Pathology, a sort of unexplored territory, a “ No Man's
Land,” liable, however, to incursions from both sides, those of the
weaker kind coming over the antenatal boundary. DBetween the
surgical injuries and maladies of the life that is after birth, and the
diseases and deformities of the fietus and embryo, are situated the
morbid conditions of the new-born infant, conditions which interest
both the pediatrist and the obstetrician. Investigation of them has
indeed gone on from both the pediatric and the obstetric standpoint, but
with more activity, it has seemed, from the former than from the latter.
Nevertheless, it is well to bear in mind that the maladies of the new-
born have relations, not only with the diseases which ocenr later, but
also with the pathological states which have happened earlier in life.
Just as neonatal life is the link hetween postnatal and antenatal life,
so Neonatal Pathology is the link between Postnatal and Antenatal
Pathology. It offers problems for solution which require that we
take into account both the conditions which precede and those which
follow birth; its study, further, is helpful in throwing light on them
both. That neonatal morbid states offer peculiarities of a very
marked kind hardly ealls for proof. It need only be pointed out
that, in order to emphasise these peculiarities, a nomenclature has
come into use which adds to the name of the diseaze the word “ neo-
natorum.” In thiswaythe terms“cephalh®matoma neonatorum,” “pem-
phigus neonatorum,” *icterus neonatorum,” “mel@na neonatorum,”
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and many others have got a place in medical terminology. Sometimes
the word is “nascentium,” as in “trismus nascentium,” but the
meaning is the same. That peculiarities exist is not questioned, but
attempts to explain them have not been altogether satisfactory ;
possibly this failure has been due, in part at least, to the want of
recognition of the antenatal element in their origin. It will be well
to consider the various possible influences which may determine the
characters of the maladies of the new-born infants, and among them
the antenatal infiuence.

The Neonatal Period.

In every period of life physiology largely dominates patho-
logy; the diseases of the child or of the aged reflect in their
characters the IJ]HHH]U"\ of childhood or of old age. The age
peculiarities of disease are in great measure the expression of the
age peculiarities of health. The greater the difference between the
physiological conditions of two LPUL']H, of life, the greater will be
the differences between their pathological manifestations. The physio-
logy of the new-born stands out very prominently from that of all
other periods of extrauterine life, and in like manner its pathology
differs 111:1,1']{15:11:!.' trom that of ehildhood, adult life, and age.

Physiology of Neonatal Life.

The period of life which has been termed that of the new-horn
infant may be regarded as beginning with the first maternal labour
pain, and Lmlmg about the close of the first month of infantile life.
It includes, therefore, a period of time which may be called intranatal,
that during which t.he infant is passing lhlmwh the birth canal;
and another, truly neonatal, during which the infant’s body is a{hpt—
ing itself to its new environment. These two periods of the infant’s
life correspond in time to the periods of labour and the puerperium
in the mother’s life; it is for this reason that sepsis of the new-
born infant has, somewhat unfortunately, been termed b},-' some writers
“ puerperal sepsis” of the infant, “sepsis neonatorum ™ being a name
in every way preferable. The intranatal period is of varying length
(from a few hours to two or three days), but is always much shorter
than the truly neonatal period. Theoretically, it may be objected that
the intranatal and neonatal periods ought not to be put together under
the one heading of neonatal, as they are separated by the momentous
occurrence of the commencement of extrauterine life ; but, practically,
there is no sharp line of demarcation, for the infant, during his
passage through the birth canals, may use his lungs in breathing,
may pass meconium and urine, and may even cry before he is quite
free of the vagina. Further, the two epochs are very eclosely
connected, the neonatal hcmﬂ' the complement and eontinuation
of the intranatal; the infant :hnmw his nuumldj life is occupied
in recovering from the effects of his birth, or, we may say, in
learning to utilise the possibilities thrust upun him by his birth,
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Neonatal life is the period of adaptation to the new conditions
brought about by intranatal life. We may call the morbid phe-
nomena of this period of life “intranatal” or “neonatal”™ pathology ;
it matters not which, so long as we realise that they possess characters
which are in many ways peculiar.

Physiological Traumatism of Birth.

To the infant the intranatal period of his life, short though 1t be,
is one of much strain and stress. Is is true that he does not, as
was erroneously supposed by the ancients, have to make his way,
by his own little aided efforts, to the world outside the womb;
and nowadays we do not admit that he has much to do with
his birth, save in a sort of passive fashion, by means of his
weight of 9 1b. or less, which, by gravity, may possibly to some
slight extent expedite his progress, if his mother be erect; but,
none the less, his transit from intrauterine to extrauterine sur-
roundings is to him an eventful and often a dangerous time. By
uterine efforts, the sum total of which is by no means inconsiderable,
he is propelled through curved canals, with unequal diameters,
encountering no little resistance by the way. His body is not a
plastic mass; but it is capable of a cerfain degree of moulding,
even in its hardest part, the head; and the maternal canals, which
are denominated soft, are in their turn slightly moulded by the
feetal structures which they surround. Thus, by means of uterine
propulsive forces, with the help of head and body moulding, the
feetus is driven along the canals, undergoing some rotation in his
passage, and expelled into a new and trying environment. Bivth,
then, without being abnormally difficult, is the traumatic transition
from an intrauterine to an extrauterine existence; this may be
termed the physiological traumatism of birth. Under certain cir-
cumstances, as in the multipara with a large roomy pelvis and a
footus of moderate dimensions, the traumatism is reduced to a
minimuom ; possibly at one time in the history of the human race
there was little or no traumatism at all; but the effects of civilised
life and other causes have exacted payment in the form of increased
birth traumatism, and to this the headward development of the
feetus has in no small degree added. Natural labour, then, is a
tranmatism ; not, of course, a necessarily or even probably fatal one;
but none the less a traumatism. It will be convenient here to look
a little more particularly at the details of this traumatic transition.

It consists, in the first place, of the effects produced by pressure
upon the feetus, and more especially, but not solely, upon the head
of the feetus; and, in the seecond place, of the separation of parts
in struetural and vital continuity, with resulting hiemorrhage. The
pressure effects may be described as contusions, and the separation
results as injuries to the effusion of blood.

1. The presswre effects of labour are most evident upon the foetal
head, for in the large proportion of cases it passes first through the
canals ; and for the reason that it is resistant to pressure and has large
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diameters. The effects consist of the formation of the eaput sue-
cedaneum, or birth - bruise, and the moulding of the head, with
displacement of the bones. The former is the serous or sero-
sanguineous effusion, which talkes place into the tissue of the skin
of the presenting part of the foetus: usually the area of the craninm
in the neighbourhood of the posterior fontanelle, which lies within
the girdle of contact of the maternal canals. Ewvery part of the
surface of the fotus save this is under great pressure, so into this
unsupported part the effusion of serum takes place. It forms, as
might be expected, during the second stage of labour; but it is
noteworthy that it has been found occasionally before the rupture
of the membranes (Barbour, A. H. F., “ Anatomy of Labour,” 2nd
edition, p. 192, 1899). It differs from the ordinary postnatal bruise,
in being the result, not of pressure applied directly to it, and
quickly removed, but of long-continued circumferential pressure;
nevertheless, it is essentially a contusion. Further, there is some
reason to believe that it is sometimes caused by dntcb pressure
also; but this is exceptional. The epidermis covering it is often
found raised in blebs, or separated altogether. When the face
presents, the caput forms over the cheek, the eyelids are swollen
and discoloured, and there is congestion of the tuniuml.im' but
the nose and chm are not much af ieLLed as the skin is there tightly
fixed to the underlying parts. The caput, in ordinary labour,
elongates the cephalic ovoid, and in some measure serves a lhs.‘:‘tul
purpose in the mechanism of 1:41‘511111:11:11, but the greater part
of the monlding of the head is due to changes in ‘the relation
of the cranial bones to each other. In a communication on the
“ Head of the Infant at Birth,” made to the Edinburgh Obstetrical
Society some years ago (37), I gave a series of eranial mmqurmuents
which showed that five or six days require to elapse after birth
hefore the head returns to the form which it had anterior to the
commencement of labour. To ascertain the shape of the unmoulded
head, I took the head diameters of infants removed by the Cicsarean
section; of fwtuses in published cases, where maternal death had
ocewrred in the later months of pregnaney, and where frozen
sections had been made: and of an infant removed post-mortem
from the uterus of a woman, who had died of pneumonia before
labour set in. It appeared that, although the heads differed in
actual size, their cranial diameters (maximum, ocecipito-mental,
occipito-frontal, suboceipito-bregmatie, biparietal, and bitemporal),
all had the same relative length, bore the same proportion to
each other. T then measured a series of heads, at or soon after
birth, and found that these cranial diameters no longer had the
same relation to each other; in all the cases there was a diminu-
tion in the occipito-mental, oceipito-frontal, and suboceipito-bregmatic
diameters, and an increase in the maximum. In other words, the
birth trawmatism had produced a compression of the head in the
suboceipito-bregmatic plane, and a compensatory enlargement in the
plane of the maximum diameter. This moulding of the foetal head
is, as is well known, due to the overlapping of the bones at the
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sutures (one parietal over-rides the other at the sagittal suture,
the two halves of the frontal underlie the contiguous parietals
anteriorly, and the oceciput underlies the parietals posteriorly);
and it is accompanied by a bulging of one side of the head (that
which lies anterior in the mother’s pelvis) producing asymmetry.
So constant is this head-moulding, that it forms part of the physio-
logical traumatism of birth; but it is very certain that the same
amount of distortion of parts, occurring at a later period of life,
would be termed pathological. At the end of about a week the
head has again taken its normal (or antenatal) form; the effects
of the birth- trawmatism have then passed off, and the ecranial
diameters have regained their antenatal relative length.

To a less evident extent the pressure effects are visible upon
the trunk of the feetus. At the end of pregnancy (as Barbour
describes it, op. cit., p. 23), “the general contour of the fwtus is
an oval, of which the long axis is not greatly in excess of the
short; the flexures of the different parts are not acute, the limbs
being not compressed ; but, so to speak, comfortably disposed, and
the spine gently eurved.” In the second stage of labour all this
is changed, for the fetal contour is now an elongated oval, the
flexures of the limbs arve increased, and the appearances suggest
compression, the outlines being more regular. The pressure effects
upon the feetal trunk and limbs disappear almost immediately after
birth, and in this respect contrast with the head changes. When
any part of the trunk presents (eg. breech, shoulder) a caput sue-
cedaneum forms upon it; but even in this respect the deformity
thus produced is much more transitory than that seen in the
case of the head. Such are the plastic phenomena of the birth
traumatism.

2. The separation results of the physiological traumatism of
birth have an importance not less than that of the pressure effects.
In some of the mammalia placentalia the connection between the
maternal and feetal parts in the placenta is very slight, the
fietal villi being simply withdrawn from the maternal erypts; the
separation in them cannot be termed traumatie, for it involves
no laceration of tissues. In the mammals, however, with a caducous
or deciduate placenta, and more especially in the human female,
the maternal and fetal portions of the placenta are intimately
interwoven, and almost fused together; a real tearing apart takes
place in labour, with a blood loss varying considerably in amount
but of constant occurrence. As a result of this separation, an
exposed surface (placental site) of at least 44 by 4 in. is left
in the interior of the uterus; this is the maternal side of the
trawmatism; and Nature diminishes as much as possible the
consequent rvisks by the property of the uterine muscle called
retraction, whereby the exposed surface is lessened in extent. The
separation of the placenta takes place through the spongy layer
which is dervived from the maternal decidua serotina. To what
extent the foetal portion of the placenta (the villi) is exposed in
this surface of separation (placental area) is uncertain, but doubtless
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some of the chorionic villi reach down as far as the spongy layer;
it may therefore be said that here is the foetal side of the traumat-
1sm. At the same time, it must be borne In mind that changes
have been occurring in the villi, during the last weeks of pregnancy,
which tend to obliterate the vessels, and =o lessen the risks following
the separation (hemorrhage and septic absorption). As stated by
Eden (Journ. Path. and Bacteriol., p. 466, Jan. 1896), the villi which
become embedded in the serotina “are devascularised and function-
less ” ; further (ibid., p. 268, Dec. 1896), the same author has found
that “the fotus takes decided measures to cut itself oft from its
placenta during the last weeks of intrauterine life.” It is therefore
very probable that by natural processes the separation of the placenta
is prevented from bringing much risk to the feetus, and we cannot
look upon the uterine aspect of the placenta as an exposed feetal
surface ; but, artificially, the obstetrician produces an exposed surface
when he cuts the mnl, although he diminishes the risks resulting
from it (hwmorrhage and septic absorption) when he ligatures 1t
before section.

It is evident, then, that birth is traumatic. In the best eireum-
stances, however, by a wonderful series of precautions, the dangers
of the traumatism are reduced to a minimum, justifying the descrip-
tion of it as physiological. It is physiology, however, which very
readily passes over into pathology : for both the presswre effects and
the separation results may very easily set up morbid changes in
the feetus, or bring pat hological conditions as their sequeli, These
morbid processes will be described in the next chapter.

Physiological Readjustment at Birth.

Birth, then, is the more or less traumatic transition from the
protected semiparasitie life of the feetus to the more exposed and
ultimately independent existence of the infant; but traumatism is
not the only oceurrence in the physiology of this neonatal period of
life, for it is during the three or four weeks that follow birth that the
organs of the new-born infant take up the work now thrust upon
them, and formerly performed in great part by the placenta. Itisa time
of readjustment, of adaptation, of alteration, and of metamorphosis.

Birth, it must be remembered, does not mark a beginning, but
a stage in life’s progress; at any rate, it marks only the beginning
of a stage—the beginning of postnatal life. The transition is ahru]-l;
and the suwrroundings are very unlike, nevertheless the life 1s con-
tinuous. The more perfect and complete our knowledge of the
physiology that precedes and of that which follows birth lmcunmq the
more (']C'llh and undeniably this prineiple is established. There are
differences between the life of the feetus and that of the new-horn
infant ; but by means of a marvellous series of adaptive mechanisms, the
life that is before birth hecomes continuous with the life that is after
birth, and the transition is accomplished with a minimum of change and
with but a passing dislocation of function. Some only of the organs
of the infant are truly born at birth, in the sense that they begin
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then for the first time to perform the speecial functions for which they
ave intended ; most of them continue to functionate in postnatal life
in nearly the same way as was foreshadowed by their antenatal
activities, in some instances with inerease, in others with diminu-
tion, and in yet others with some maodification of the special activity ;
some few of the organs may be said to die at birth, as far as phy 810-
logical activity peculiar to them is concerned. To this complicated
series of adaptive processes the name of the physiological readjust-
ment of birth may be given; and since it has much to do with the
peculiarities of the l,raLLhnl[}g} of the new-born infant, it demands further
consideration,

The adaptive functional changes at hirth may be grouped in three
classes :—

1. Increase or commencement of function | Q
2. Decrease or abolifion of funetion |
3. Alteration or modification of function—Qualitative.

There is much that is yet uncertain about the functions of the feetal
organs and tissues, and even the physiology of the new-born presents
unsolved problems, so that what follows must be regarded as in some
degree hypothetical and liable to correction with advancing know-
Iedge

The abolition of the functional activity of the placenta is the most
outstanding of the birth changes, and all the other alterations and
modifications are directly or indirectly the results of it. At the end
the transition is sudden, and the I lacental ec Onomy ceases, as it were,
with the tying of the umbilical cord : but it is well to remember that
there has been a period of a few w eeks during which vascular changes
have been oceurring in the placenta which have slowly been cutting
it off from the feetus. The placenta, so to speak, ‘has not heen
abolished without warning ;: herein possibly lies one of the many
reasons why premature delivery is borne so badly by the feetus, the
preparatory changes in the after-birth not having had time for their
completion. Now, the cutting off of the placenta, with the consequent
stoppage of all the functions performed by if in intrauterine life,
necessarily enfails the awakening to functional activity or increased
activity of intracorporeal organs belonging to the new-born infant ;
and if all the functions that are performed by the placenta were
definitely known, then it might be possible to distribute and rearrange
these functions among the infantile organs. In the meantime, there
are many lacunze in our knowledge, and it is nof, for instance, clearly
made out to what extent bio-chemieal changes actually take place in
the placenta, and to what extent that organ acts simply as a means of
conveying the results of maternal bio-chemical changes to the foetus.
All that can be said with any assurance is that the cessation of
placental activity synchronises with the commencement of pulmonary
respiration, and with the increased action of several other organs,
such as the kidneys and stomach.

The first group of the adaptive functional changes at birth includes
those characterised by increase or commencement of function. The
lungs at once suggest themselves as organs which commence to

nantitative.
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functionate at birth. Very evidently and almost constantly the
infant gives a ery and begins to breathe as soon as he is fully expelled-
from the maternal passages, and before the complete severance from
the placenta has taken place; in this respect, the commencement of
pulmonary respiration marks the heginning of postnatal life. Even
this f:lmnﬂL however, is less sudden than it ¢ appears, for in feetal life
it has been found that regular movements of the thorax are taking
place, which, although they do not of course result in the admission
of air to the foetal lungs, may yet be preparatory to the awakening of
the pulmonary activity, and may become after birth the movements
of respiration. Further, under quite exceptional circumstances, as in
face cases and during version, especially with twins, respiration and
even audible crying may take place while the child is still in the
maternal passages, the condition necessary for this premature activity
of the pulmonary organs being the rupture of the feetal membranes
and the admission of air. The cause of the first respiration is still
matter of discussion (it has been ascribed to the action of the cold air
upon the skin of the child, to the passage of blood containing carbonie
acid in excess to the medulla on account of the stoppage of the gaseous
interchanges in the placenta, and to the convenient but not very
luminous abstraction, “a primitive law of nature ) ; but 1ts effect is
to usher in the adaptational changes of birth, being indeed itself the
first and most important member of the series. Auscultation over the
chest of the new-born infant elicits the presence of a fine crepitant
rile which indicates the opening up of the pulmonary air vesicles,
and is evidence that the child is beginning to do for himself what was
previously done for him by the maternal ]llllf'h For some little time
the new function is mnot performed with that completeness and
recularity: to which it afterwards attains, but it immediately draws to
the lungs an increased flow of blood, and so inaugurates the wonderful
succession of eirculatory readjustments which follow birth.

Among the inereased activities supervening upon birth must be
reckoned the digestive functions of the salivary glands (at least of
the parotid), and stomach, and intestine, and the excretory function
of the kidneys. The urinary bladder of the new-born contains a
small quantity of urine, and in its intestines are about 70 grms.
of the dark green bile-stained material to which the name of meconinm
has been given, and which consists of intestinal secretions, fat, bile,
epithelial cells, some hairs, and epidermic squames. It is therefore
clear that there is some digestion going on in feetal life, and some
urinary secretion, even if it be denied that there is any excretion.
Gradually, all the digestive functions come into play, lltlluuuh it is
some time before the pancreas is effective cand the subumu]hr} and
sublingual glands do not at first take much part in bucecal digestion,
Another orcan which must be regarded as inereasing its flr-tlvltﬁ
areatly at birth is the brain, but it even shows an increase and not a
commencement of function with the change of environment; for
some parts of the great afferent tract of nerve fibres in the brain are
already myelinated when birth takes lzhfo and 1t 1s known that only
fibres which have been conveying impressions show myelination.
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The movements, therefore, which the foetus has been making in
utero have been sending impressions to the receptive centres in its
cerebral cortex ; in the new-born infant the impression-sending goes
on apace, and the consequent myelination extends rapidly. It is,
however, quite correct to say, that functionally some parts of the
brain commence to act, are born, at birth.

An instance of the cessation of function following upon birth is
found in the vessels connected with the ummbilical cord, which ecarry
blood to and from the placenta. These vessels, including the
umbilical vein and arteries and the ductus venosus, soon heecome
obliterated and functionless ; and any delay in their closure may
lead to dangerous consequences, as will be shown immediately.
Another physiological activity which diminishes, is growth. No
doubt, the new-born infant increases in weight and length with
wondertul rapidity ; but it is none the less true that the postnatal
rate of growth is small compared with what prevailed in utero, and
indeed the slackening had already begun to show itself before the
infant left his uterine abode. Organ formation has practically
ceased before birth, and only hllﬂ'ht changes in the shape and
relations of the viscera oceur after it, athmmh of course, the
osseous, as distinguished from the cartilaginous skeleton, is largely a
postnatal formation.

Certain alterations in function, qualitative changes, take place at
or soon after birth. Through the gradual closure of the foramen
ovale and ductus arteriosus, the direction of the blood current in the
heart is altered, and the funection of that viseus as the centre of a
double instead of an almost single ecirenlation is established ; no
longer a mixed, but a pure, blood goes to the tissues as the result of
this change. Another organ wlnf:h, no doubt, to some extent,
modifies its functions at birth is the liver; the portal ecirculation
gains in importance with the commencement of more active gastric
a—mtl intestinal digestion, and probably the liver takes on the function
of storing up 1:1111{:1:11 poisons, a duty which there is reason to believe
was prev musl}? pmfmnlwl by the placenta,

There are, as has already been stated, many parts of this series
of readjustment and adaptation changes of birth about which little
is definitely known, and about which much will yet be learned
by caretul 111‘.?51}11!‘:1.1}1011 How long, for instance, are the mammary
clands active I]Ei’DI’E birth, and hm!. long after birth does their
ﬁ{:nl{*Lmy activity continue? Do the Graafian follicles in the
ovaries rupture before birth; and if so, is this period of activity
followed by one of quiescence until puberty # What is the function
of the thymus gland in the fcetus, and does it continue to act in
the same or in a diflferent way, or not at all, in the new-born
infant ? Does the thyroid gland act as a regulator of metabolism
and growth before as well as after birth, or is this duty performed
by the thymus? What exactly are the functions of the spleen
and suprarenal capsules before birth, and are these modified by
birth ? These and several other questions call for an answer before
the whole process of functional readjustment at birth can be
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described in all its details. It may be added that the spinal cord
is probably an instance of an organ whose functional aectivities alter
little at birth, for in the feetus it is well developed and active:
and it is in the cerebral rather than in the spinal part of the nervous
system that development of funetion goes on postnatally.

Many of these functional alterations at birth, possibly all of
them, are accompanied by changes in structure which are directly
related to them, or which may be only synchronous with them. For
instance, there are the well-known obliterative changes in the blood
vessels connected with the foetal cireulation, and the closure of the
communication between the richt and left auricles of the heart;
there are changes in the appearances of the blood and in the composi-
tion of the urine; there is the extension of myelination to the efferent
nerve fibres in the higher centres; there is the desquamation of the
cuticle: and there is the (11"-11]!11(;":11"’5]1?1.‘ of the feetal lobulation of the
kidneys. These are the anatomieal readjustments of the neonatal
epm‘h Finally, birth is followed by an invasion of the new-horn
organism by a multitude of microbes , and their effects upon the
dev eloping functions must be taken into account in attempting to
understand this most interesting part of the earlier period of post-
natal life.

Such, then, is an outline of the physiology of birth, and of the
four weeks which follow birth : there is the physiological traumatism
of birth, characteristic more especially of the intranatal period ; and
there is the physiological readjustment at and after birth, E{Jmmencing
in the intranatal period, but L\.‘Lemhnw into and through the strietly
neonatal epoch. As will be seen mumulnteh when some of the
individual diseases and morbid states of the new-born fall to he con-
sidered, these physiological peculiarities of the period have much to
do with the peculiarities of the pathology of the period, and many
things that arve difficult to understand about neonatal morbid
conditions become easy of explanation when regarded in the light of
the physiological traumatism of birth, and the ph} siological re.ul]ust‘.-
ment at birth; but all the peculiarities are not E\.]'.lllvl""thL by these
two factors, either acting singly or working in combination. There
18 a third factor which plays its part in the evolution of the special
character of neonatal pathological change; it is the antenatal
factor.

The Antenatal Factor in Neonatal Pathology.

Not only does the physiology of birth and the neonatal period
leave its distinetive impress upon the pathology of the neonatal
period, but the pathology of anfenatal life also has its effect upon the
characters of the diseases and disorders of the new-born, and serves
to explain some phenomena otherwise most obsenre. Birth, let it
always be remembered, is not the begiun{ng of life; it is only the
beginning of a stage of an individual life. The impress of nine
months’ very aetive life, intrauterine, it is true, but none the less
vital, is already on the infant at the moment of birth. Its effects,
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pathological as well as physiological, are projected into neonatal life,
and in many cases constitute the missing key to the explanation of
the speecial characters of neonatal disease. Thus morbid conditions
which have arisen in foetal life, such as feetal peritonitis, or mal-
formations which have originated in the embyronic or germinal
periods, may, by their projection into neonatal life, give an altogether
peculiar character to the maladies of the new born.

Many instances might be given of the effect of the antenatal
factor on the pathological manifestations of the neonatal period of
life, and to several of them reference will be made in the following
chapters, which deal with individual neonatal maladies; but in the
meantime it will suffice if allusion be made to one. Jaundice in the
new-horn is a frequent condition, which ocenrs soon after birth. It
is generally one of the results of the readjustment changes which
are going on in the liver and blood on account of the circulatory
medifications which follow the replacement of the placental by the
pulmonary respiration; it is in these cases almost physiological in
its nature. Sometimes, however, as is well known, the jaundice is
of a mueh more persistent type, and may even prove fatal within
some days or weeks of birth. Under these circumstances it has
sometimes been found that its persistence and lethal character have
been due fo conditions developed before birth, eg. congenital
obliteration of the bile duets, or antenatal hepatitis. The jaundice
then indicates a truly pathological state of affairs, and is further-
more the expression of morbid states, the results of which in intra-
uterine life were dormant ; the antenatal factor makes its influence
felt immediately after birth.



CHAPTER V

Types of Neonatal Disease, illustrating the Intrusion of the Antenatal Factor:
(1} Intracranial |1J.111111L1*-1nﬂ Cephalhzematoma Neonatorum, Facial
Paralysis, Fractures of the Lung, Bones, Dislocations ; (2) Intranatal
Infections, Ophthalmia Neonatorum, Hrematoma of the Sterno-Mastoid,
Mastitis Neonatorum.

Ix this chapter and in the next is deseribed a series of types of
neonatal diseases and disorders. No attempt is made to consider all
the maladies of the new-born, for that would entail the
deseription of a very large number of diseases s; but certain types
are selected which serve to illustrate the manner in which
the physiological trawmatism of birth, the physiological read-
justment at birth, and the antenatal factor, tend to give peculiar
characters to the manifestations of disease at this time in life. Even
the types that have been selected are not each described in all
their details, but only in those which have special reference to the
effect of antenatal influence, for this work is concerned primarily with
Antenatal Pathology, and with Neonatal Pathology only in so far
as it throws light upon antenatal morbid changes. At the same time
it must not he forgotten that there exists a very close conneection
between the pﬂthulnwv of the neonatal and that of the antenatal
period.

I. Intranatal Traumatisms.
CEPHALHEMATOMA NEONATORUM.

Attention has been already drawn to the fact that the hirth
tranmatism is the cause in the great majority of cases of a serouns or
sero-sanguinolent swelling upon the presenting part of the foetal
]IL.-ltl; to this swelling the name caput suecedaneum is commonly
given, When labour is nnduly 3:mlun=rul or when the natural
graumatism of birth is reinforced by the artificial traumatism of the
forceps, there may be a very considerable effusion of blood into the
sealp tissues, and the caput becomes a heematoma. It is not, how-
ever, to this exaggeerated caput or birth-bruise that the name cephal-
]ch'lII‘ltﬂ]I]}l neonatorum has been usually given, but to a swelling which
appears two or three days after birth. If any special name were

given to the caput, it might be that of *intranatal cephalh@matoma,”
44
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for it is produced during the intranatal period of life: the term
neonatal cephalhematoma would then be restricted to the swelling
which develops, or at any rate is recognised, during the first few
days of neonatal life (Fig. 5).

This cephalhematoma varies in size from a hazel-nuf to an apple ;
is more or less rounded ; is situated usually near the postero-superior
angle of the right parietal bone, but may be found on the opposite
side, or more 141{,];. on the occipital, temporal, or frontal bones ; and
is generally covered by normal scalp. It is tense and fluctuating, is
usually unilateral, but is occasionally bilateral, and may even he
multiple; and is limited exactly by the sutures and fontanelles, not
crossing from one bone to another. Pressure upon it does not
affect its size or cause convulsions or coma. From its first appear-
ance it has a well-defined margin, and later there is a distinet hard
rim surrounding its base; it may on this account be mistaken for
a cranial perforation, with herniation of brain substance, or for a
circular depressed fracture, but the absence of pulsation, and the
detection on deep palpation of the underlying cranial bone, ought
to prevent this error being made. Its existence may be masked
for the first few days of life by the caput succedaneum, which usually
oceupies the same region of the head ; it slowly diminishes in size
by absorption, save in the cases where suppuration oceurs, but it
may be several months before all traces of it disappear. In its
1.1thuluwv it consists of an effusion of blood between the peri-
cranium and the cranial bone underlying, and the hard rim is a bony
ring which forms round its base at the point where the perieranium
is still attached to the bone. The effused blood may be found in
various stages of absorption. A fracture of the underlying hone,
with himorrhage between the dura mater and the skull, may oceur
as a cmulnllmtmn It does not usually endanger the life of the
infant, save when pus forms; and the method of treatment which
has hitherto given the best results has been expectancy, but it is
questionable whether the safety conferred by aseptic surgery ought
not to cause us to reconsider the whole matter, and possibly to aulupt
more radical measures,

In attempting to explain the pathogenesis of the subpericranial
cephalhematoma, authors have had recourse to the intranatal factor
(birth-tranmatism), to the physiological readjustment at birth, and
to the antenatal factor. It is a rare condition, occurring only once
in two hundred or two hundred and fifty labours, therefore it cannof
be due to an ordinary circumstance or set of circumstances. It 1s
more common with male than with female infants, and in primi-
parous rather than in multiparous mothers. It has therefore been
confidently aseribed to pressure on the head in labour, to the same
causes as are effective in producing the caput; but it has been found
in cases in which the head did not present, and even in cases, such
as that reported by me in 1893 (158), where the labour was easy,
rapid, and non-instrumental. The intranatal or traumatic factor
cannot then be the only or the constant cause of the hematoma, and
the same objection applies to trawmatism apart from labour. The
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cause has been looked for in the eirculatory conditions which exist
immediately after birth, and which are the result of the change to
an extrauterine environment ; 'unl the brittleness of the blood
vessels, and the ease with which the pericraninm can be separated
from the underlying bone in the new-born infant, have been brought
torward as at least predisposing causes. These explanations, how-
ever, all fail to account for the rarity of its cceurrence, and it is
found necessary to look to antenatal conditions.  Several have heen
sugeested ; but reference need only be made to that with w hmh
Féré’s name has been associated (fev. mens. de méd. ef de chir., iv
112, 1880). He found that at the site of predilection of the
cephalhsematoma, the postero-superior angle of the richt parietal
hone, there were occasionally seen fissures running in the bone in
a radiate manner, one towards the sagittal suture, another towards
the lambdoidal. The sagittal fissnre sometimes united with a
similar  one on the opposite side to form the fontanelle of
Gerdy. To this arrest of development, as shown by defective
ossification in this reglon (ui!'rrimn} Fere looked for an explana-
tion of the pathogenesis of subpericranial cephalhamatoma. Even
slight pressure on the part of the head which shows this anomaly
will cause extension of these fissures, and rupture of the small
blood vessels which cross them; effusion of blood will guickly
take place under the pericranium, which is at this point easily
separable from the underlying bone. In this instance, therefore, the
traumatism of birth 18 not in itself Hllhuunt to account for the
neonatal morbid condition, neither does the physiological readjust-
ment at birth form a complete explanation ; the antenatal factor has
to be invoked, and is found in arrested development or delayed
ossification of the region obelion.

Faciarn PARALYSIS OF THE NEw-Borx,

It is not uncommon to find infants who have heen extracted by
means of the forceps showing a transitory form of facial hemiplegia,
or “facial paralysis of the new-born.” When the child eries, or when
it is at the breast, the unilateral deformity of the face, due to the
paralysis of one of the facial or seventh nerves, becomes very notice-
able : the lines on the paralysed side are obliterated and the eye
cannot be closed (Fig. 5), the angle of the mouth is drawn to the
opposite or sound side, and the lines are there deepened. The infant
is suffering from the peripheral form of facial paralysis, due in the
great majority of cases to pressure of one of the blades of the forceps
upon the seventh nerve at the point where it emerges from the stylo-
mastoid foramen, or where it breaks up into its branches in front of
the ear; the nerve is specially liable to injury, on account of the
absence of the mastoid apophysis, and the small degree of develop-
ment of the anditory meatus at this time of life. In most cases the
paralysis gradually passes off, from two days to six weeks being the
time necessary for its mmplotn disappearance. Generally, there is
the distinet history of forceps application to account for the paralysis ;
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but in a few instances it would seem that the pressure upon the nerve
has been caused by a projec I,ilrn in the maternal pelvis (promontory
of sacrum or ischial spine), or by a tumour. Sometimes, as in a case
about which I was consulted ln.' Dr. Dickson, of Lochgelly, in 1899,
the long persistence of the paralytic condition throws doubt upon the
pmlpheml nature and trawmatic origin of the palsy. Under these
circumstances, 1t 1s reasonable to tmn from an intranatal to an ante-
natal mode of origin of the nerve lesion. It may then be due to a lesion
in the facial nuclei in the pons, or in the fibres connecting them with
the cortical centres ; but, of course, even this central or cerebral
form may be of intranatal origin, although it is unlikely. The
instance of unilateral facial 1}:11:-111. sis reported by M. Bernhardu

Fic. 5.

(Newrol. Centrallbl, xili. 1, 1894), in a man of 24 years of age,
was probably of this central type: it had been first noticed
when the patient was a fortnight old, and the birth had been
non-instrumental.  Another instance of persisting paralysis of
congenital origin in a man of 40 has been recorded by M.
Jonathan Hutchinson (Areh. Surg., xi. 20, 1900). In the central
type the paralysis is seldom so complete as in the peripheral,
and there usually is, for example, power to close the eye; by
this means it may be lm‘:blblh to diagnose between the cases of peri-
pheral and intranatal paralysis and those of the central and probably
antenatal type—a matter of very considerable importance, when it
is borne in mind that the former have a good prognosis, while the
latter are usually incurable. DBut facial paralysis of the new-horn
may be both peripheral and antenatal, and it is then due to some
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malformation or defective development of the muscles supplied by
the seventh nerve. This seems to have been the cause of the
paralysis in the two brothers deseribed by H. M. Thomas (Journ.
Neve, and Ment., Dhis.,, xxv. 571, 1898); in this, an instance of the
family type, there was antenatal absence of some of the facial
muscles. It ought to be added that the nature of the antenatal
lesion in the central form of facial paralysis of the new-horn has not
vet been determined ; but Geyl (Centrlbl. f. Gynal., xx. 634, 1896)
has described a case of the peripheral form of antenatal origin in
which he suggests that pressure upon the cheek by an amniotic band
was the active cause of the defective development of the seventh nerve.
The relation of facial paralysis of the new-horn to the intranatal (trau-
matic) and antenatal factors may thus be summarised : the peripheral
form, usually eomplete, is nearly always due to intranatal pressure from
the forceps or maternal pelvie walls, and if is then quickly recovered
from; but it is oceasionally due to antenatal eauses, one of which
may be amniotic pressure, and is then muech less amenable to treat-
ment ; the less complete central form, on the other hand, is prohably
ravely due to tranmatism acting upon the head in labour, and most
often to obscure antenatal changes in the cerebrum or pons, and it
has always a more unfavourable prognosis.

FracTures or THE LoNG BONES OF THE NEW-BORN.

The common cause of the fractures of the long hones which may
be et with at birth is the trawmatism of an ﬂmnmml labour, and
more especially of a confinement which is terminated artificially by
version. Further, the new-born infant, like the child or adult, may
suffer from fractures which are the result of direct and considerable
violence. In both cases, the incompletely developed state of the
skeleton will predispose to the oceurrence of separation of the
epiphysis of the long bones rather than to actual solution of con-
tinuity of the diaphysis. Such fractures and separations usually
heal quickly, if recognised and treated at the time of their cecur-
rence. There are, hmuwu other cases, in which, either at birth
or soon thereafter, fractures occur either subsequent to very little
traumatism, or without the history of any injury at all In such
instances it becomes necessary to ]]fhtll]"[tl’.’ the existence of ante-
natal fragility of the bones. The extraction of the child from the
maternal passages or some slight handling of it afterwards may
still be the determining canse of the fracture, but it is quite
evident that the predisposing factor lies in defective ossification.
Especially is this clear when the break occurs one or two days
after birth, and without any evident cause. Such a case was
brought under my notice in May 1899, by Dr. J. 8. Fowler. The
child was apparently quite healthy when born: it was an ordinary
head presentation, and no interference was required. Four days
later it began to ery, and cried all night, and in the morning a great
swelling of the left thich was noticed. There was a distinet, tlm;_,l,me
in the middle of the femur, not near the epiphysis. The break mended
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well, but with a large amount of callus. There was no history of any
injury ; there was no enlargement of any of the epiphyses : the limbs
were well formed ; and the child showed no signs of prematurity. It
was significant, however, that the cranial bones exhibited very defect-
ive ossification ; although there was no increase in the size of the head,
nor any sign of abnormally high intracranial pressure, yvet the state
of the bones was exactly like that met with in hydrocey halus. Ante-
natal fragility seems the only possible explanation of 1;he fracture in
this case. It is not ul]]ll-.eh' that it may have been an instance,
although not a very marked one, of osteogenesis imperfecta, or osteo-
[jﬁ*u,lnmam (8): in such cases, a 5Ln|~.11:ﬂ example of which has been
recorded by J. P. Crozer Griffith (Adm. J. Med. Se., exiil 426, 1897),
fractures of the long bones begin to oceur a few hours or d:ns atter
birth, without evident and sufficient cause; they continue to occur
at intervals during infancy (Griflith’s patient developed seventeen
of them in his ﬁr% two wvears), and even during childhood and
adult life, and they usually unite very quickly. Syphilis, nervous
diseases, and rickets can generally be excluded from the list of
possible causes: and there is much doubt as to the osteomalacic
nature of the fractures. Omne remarkable fact has been clearly
proved : the tendency to be affected with numerous fractures is often
transmitted by direct heredity ; and even when this is not the case,
family I}IE(ll-a}_}Dhltulull can be distinetly recognised—a fact which
certamnly points to an antenatal mode of origin. It may therefore
be regarded as certain that all the fractures that are met with
during the neonatal period of life are not the result of birth-
traumatism, or of injury received after birth, even when the
skeleton has been weakened by syphilis: some are due to an ante-
natal fragility, so great in degree that trifling causes lead to solution
of osseous continuity.

DISLOCATIONS IN THE NEW-BORN INFANT.

That dislocations of various joints may occur as the result of
the traumatism of birth, and more particularly of artificially aided
birth, is an obstetric commonplace:; possibly, however, it is an ill-
founded commonplace. Certain it is that by far the most common
congenital dislocation is that of the hip: equally certain is it that
in the great majority of the recorded cases the child suffering from
this dislocation has been born after a labour, non-instrumental in
character, not even abnormally prolonged, in which also the head
has presented, and in which, consequently, neither blunt hoolk nor
obstetrician’s fingers can have been dragging traumatically upon
the infant’s hips. Furthermore, can it he dnuhtml that if the
dislocation were of this intranatal kind, that it would be easily
possible to correct it? Yet within recent years there is probably
no subject in orthopedic surgery about the treatment of which
more has been written of a controversial kind than congenital dis-
location of the hip-joint. Manifestly, such a difference of opinion
as to the best method of muu:rmalh' correcting this distortion

4
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betokens that no way yet devised is supremely good: herein lies the
suggestion that the luxation is no simple displacement of perfectly
mlzq:l;ed articular surfaces, due to the tractions and contractions of
labour. The dislocation itself is much more common in girls than
in boys; it may be bilateral or unilateral; it is commonly not
noticed immediately after birth, but only later, when walking is
begun; and it is noteworthy that in about 25 per cent. of the
cases there is heredity, usually on the mother’s side. These facts
do not support the idea of obstetric or igin.  Indeed, the theory that
the dislocation is entirely due to intr: !]I:LLI,[ traumatisim may be said
at the present time to be abandoned. Of the theories that remain,
all look to an anfenatal morbid state as the primary cause. Accord-
ing to one view, the dislocation is due to external violence, applied
to the mother’s abdomen during her pregnaney ; aceording to another,
it 1z the prolonged buf less active pressure of the ammnion that is
the pathogenic factor. An intrauterine destruction of the tissues
of the joint is the leading feature in a third hypothesis ; yet another
regards all the ehanges as due to a lunum alteration of the feetal
nervous system, causing either retraction or paralysis of the peri-
articular muscles. These are theories based upon feetal pathology ;
but embryonic morbid ehanges have also been invoked, and several
forms of arrested dm’nlulnmrut of the acetabulum and surrounding
parts have been adduced in explanation. In their diversity these
theories have it in common that they look to a time before the
birth-tranmatism for the caus=al factor: in this at least they agree.
Not less diverse have been the recommendations for treatment.
According to one suggestion, which has at least the merit  of
age, the dislocation is to be treated by traction, by fixation, by pro-
tection—"* for eight or ten hours out of the t.‘ﬂl‘lll..}-fulll' the children
lie in an :L])]J-Ila.lt-ll‘n, holding the leg extended, abducted, and rotated
outwards "—and this is to be carrvied on for years; truly a weary
prospect, even when 1t 1s added that for the rest of the tm-enl,}
four hours of each day “they move about freely.” Corsets, also,
“with perineal bands,” to press down upon the trochanters, are
said to be “much in favour in Germany.” -If, however, the patient
be older than three or four years, little benefit can be expected
from the mechanical plan, and, consequently, recourse has heen had
to foreible reposition of the head of the femur into the acetabulum—
under anwsthesia, with much rotating and abducting and fluuurr and
extending of the limb. This IHLtlIUl.l first advocated by Paei, l;ﬂulv
modified and elaborated by Lorenz, requires for its Lu]llplel,v SUCCess
the existence of a normal acetabulum and a normal femoral head :
but Antenatal Pathology has revealed that these are precisely
the conditions which do not exist. Therefore, at best, we are to
hope for a pseundo-arthrosis; that, too, only after prolonged fixation,
following the forcible reduetion, Need it be wondered at that Hoffa
has advocated operative measures, and that Lorenz has been led to
the same, or a modified plan of procedure. Their methods have, at
any rate, this in their favour, that they seriously attempt to deal
with the difficulties—Hofta by cutting into the acetabulum, enlarging
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it, for it is generally very rudimentary, with the sharp spoon, and
replacing the head of the femur in it; Lorenz by directing his
attention also to the capsular ligament. But with these operative
procedures comes, of course, the risk of death; at the same time, it
15 to be noted that in good hands the risk is small. When all this is
taken into account, is it surprising that a recent writer (R. W. Lovett,
“ Keating's Cyclopiedia of the Diseases of Children,” Supplementary
Vol., p. 988, 1899) warns his readers that “ it is a time of transition and
general distrust.” Antenatal Pathology may yet do mueh to remove
this distrust and throw light upon operative measures. Let it, in the
meantime, be borne in mind that congenital dislocation of the hip
has an antenatal origin, even when the actual separation of the
articular surfaces takes ];Lme in the stress of the labour-tranmatism ;
that it is to be looked upon as a malformation rather than as a
dislocation ; that it oceurs at a time when the hip-joint is not
fully formed and solidified (the relation of the depth of the cavity
to the diameter of the head of the femur at birth is one to three,
at 5 years one to two); that it ought to be diagnosed far earlier
in life than it +:1-ﬂnlnum.:lnl;r is (a matter which inv olves the establish-
ment of the diagnostic signs of it prior to the commencement of
walking): and that in these days of surgical safety it is well worth
considering the propriety of advising immediate opening of the
defective ‘]umt rather than the pml{mged methods of traction and
fixation, and the like.

II. Intranatal Infections.

In the neonatal morbid eonditions to which reference has heen
made (viz. cephalhematoma, facial paralysis, fractures, dislocations),
it has been shown that the antenatal exists alongside of the birth-
traumatism factor, replaces it even in some cases, so that it is now
recognised that an intranatal cause is not of so much etiologic
importance as an antenatal one; these morbid conditions arise 11:15
always from the trawmatism, physiological or pathological, of labour ;
but sometimes, at least, from states U:I.‘llFIllﬂ,t.IIlfT before birth. There
are, however, diseases of the new-born w hwh are not so evidently
1‘11*{.-:Iislmsae<1 to antenatally: such are, for instance, some of the
intranatal infections. Some reference may be made here to
ophthalmia neonatorum, mastitis neonatorum, and hematoma of
the sterno-mastoid musecle.

OPHTHALMIA NEONATORUM.

Ophthalmia neonatorum, or blennorrheea neonatorum, once the
great, or one of the great, scourges of the Lying-in Hospitals
—oceurring as it did in 10, 12, even in 15 per cent. of the babies
born in M: 1termt1[*b—|s now but a shadow, merecifully, of its former
malignant self. It is known, and has for some twenty years been
known, to be due to the entrance of the gonococcus into the con-
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Junctival sac of the new-born. The gonococcus was lurking in
the maternal vagina, the mother Ihl".ll]ﬂ‘ suffeved from trmmnhu

at any rate from a “discharge” of some kind in pregnancy ; d'll'lll
the infant’s head, having been detained in the canal, eg. on the
perineum, for perhaps some minutes, had come in contact with the
gonorrheeal secretion containing the gonococeus; the result was
infection of the mouth or nose or eyes of the child, unless, as even
in pre-antiseptic days sometimes happened, great care were taken
to wash away all 1115{1141“& from the infant’s face. A great scourze
once upon a time. For it led on to blindness, t|1101lﬂ’h such inter-
mediate stages as conjunctivitis, reeognisable on the third day of
life, l:wnmmtr purulent a day or twe later, corneal ulceration,
corneal lstJIf'{}hLLunl dislocation perhaps (of the lens), p}'l;ilul:htl
eataract, adberent leucoma, anterior staphyloma, panophthalmitis,
and =Lt|:r]]hy of the bulb. There were many morbid possibilities ;
but the end was too often the same—blindness for the individual,
and economic loss to the State. Primarily an intranatal infection,
it did not, unfortunately, remain so, for, secondarily, it became a
neonatal one; the discharge from the one eye trickled over the
bridge of the nose and infected the other, or was carried by the
midwife to the eyes of another child, or got into the eves of
the nurse or doctor treating the case. The first woman graduate
mn medicine lost the sight of one eye through mfutmn from a
new-born infant *\Llﬁlfllll“’ from ophthalmia, whose eves she was
syringing (150). Now this disease is hﬂ,plrllv in process of abolition,
< almost expelled from our Maternities”; almost, but not Lntuvlh
as the following case shows. A young woman, pregnant for the
first time, and at about the ei ghth month, was admitted to the
Edinburgh Maternity in Autfmt 1900, suffering from unilateral
Htutlmlnnth gonorrheeal in origin; was operated on with all care ;
and soon thereafter was th-,t:lu:uged till labour supervened.  She
returned for her confinement in September, when she was seen by
me ; during her labour all the approved prophylactic measures
(to be immediately referred to) were adopted: nevertheless, two
or three days after birth, the infant developed signs of gonorrheeal
conjunctivitis in the right eye. Under treatment the inflammation
ran a comparatively mild course, and the left eye was scarcely
affected at all. There was no other case in the Hospital. The
treatment necessary to prevent such cases has passed through three
stages, if we regard it from the standpoint of the time when it is
applied. It was first neonatal, when obstetricians took pains to
cleanse the face and eyes of the new-born. Afterwards it became
itranatal, when Credé, and those who {LEI!!I!LL‘I] his methods, began
to apply to the eyes of the infant, hefore the section of the cord,
a drop or two of a 2 per cent. solution of nitrate of silver, and
to use corrosive sublimate vaginal injections during labour, for the
purpose of disinfecting the maternal passages. It has now to
some extent become antenatal, for it is beginning to be recognised
to be desirable to commence the va,guml disinfection before the
supervention of parturition. It is no longer thought to be necessary
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. to use nitrate of silver solution as a prophylactie, for it has heen
found that insufflation of iodoform powder into the new-born’s eyes
does as well; even a few drops of boiled water, say some teachers,
will serve. It is to be concluded, therefore, that during all the
years when prophylaxis was not yet tImlwI]t of in the manage-
ment of this disease, thomsands of infants suffered from op 1l,h.|hum
and beeame, in many cases, blind and burdensome to the community,
through the absence of a few drops of a 2 per cent. solution of
nitrate of silver, or of pure water, dljpllmt to the right place, at
the rigcht time. But, and herein lies the antenatal factor in
this apparvently entirely intranatal matter, in some instances there
is evidence to show that the eyes have been infected before the
passage of the child through the vagina, for the eyes may show at,
or a few hours after birth, changes which point to the second stage
of the ophthalmia. This, however, is a subject to which reference
will again be made in dealing with intrauterine infection. Let it
be understood that it is not always necessary that it be gonococcic
infection that produces eonjunctivitis neonatorum ; neither is it the
conjunctival membrane alone that is affected; for Bond ( Firginia
Med. Semi-Monthly, xxi., 1074, 1895) has reported a case in which
the eyes, umbilicus, vulva, and skin glands of a new-born infant all
seem to have been infeeted by septic matter from an old lacerated
cervix uteri during labour.

HEMATOMA OF THE STEERNO-MAsTOID MUSCLE IN
THE NEW-BORN.

The occurrence of an extravasation of blood into the substance of
the sterno-mastoid musele has an importance which is projected
beyond the neonatal period of life; for it is currently, and it may
be correctly, regarded as one of the causes of congenital torticollis :
and that unfrutmmtu condition is often ]__JI{J_|L{_'|IHI| onward for many
years, as, it is said, Alexander the Great found, who was well able to
conquer the world, but had a wry ]1ELI~. Oceasionally one notes
after birth a swelling (“size of a pigeon’s egg,” “shape of a pencil ")
in one or other, ravely in both sterno-mastoids. This is due to an
effusion of blood into the substance of the muscle, and in time this
gives place to a fibrous thickening of it following upon a myositis of
a parenchymatous kind. It is easy also to believe that in delayed
or instrumental labours, especially in those in whlch the breech is
born first, traction on the neck or the pressure a blade of the
forceps will lead to such lesions in the cervieal umscles, and more
particularly in the sterno-cleido-mastoid. But then, some of the
labours have been spontaneous and easy! Under these eireum-
stances, ingenuity has alleged that 1ttemptrs at respiration have
been made prematurely while the infant’s neck was still grasped
in the maternal passages, and that these muscles, being thus put
on the streteh, have been ruptured. This notion seems at any rate
to be etu,epterl v Bronislaw Kader (Przeglad. Chir., iv. 93, 1898), in
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an elaborate contribution on the subject of torticollis of musecular
origin, how valuable one is not quite able to say, for it appears
in the Polish language, with but a short summary in a tongue more
generally understood in Western Europe, but evidently a lengthy
and learned paper. To explain some difficulties, it has been
suggested that the myositis which follows the injury and leads
to the contraction which brings about the torticollig, is of infective
origin, and Kader (in the French summary of his article) is reported
as believing that the infection is zid the blood from the alimentary
canal. LuL in tracing this connection between the birth-traumatism
and hematoma of the sterno - mastoid, and again between it and
muscular torticollis, there are other diffienlties; for it 1s not at all
certain that a hemorrhage into a muscle will lead to a shortening of
that musele, either with or without rupture and myositis. Further,
there is the associated cranial asymmetry to be accounted for.
It seems at any rate as reasonable to look for an antenatal as
for an intranatal or neonatal origin. No doubt hamatoma of
the sterno-mastoid occurs as the result of a labour in which the
breech has presented: but there is a doubt whether it leads on
to musecular torticollis, and it is certainly a possibility that the
latter may be due to intrauterine causes, such as pressure (amniotic
or other), which distort the head and neck of the fwetus. One
matter, however, we need be in no manner of doubt about: that
it is wise to inspect with care the state of the sterno-mastoids in
infants born as breech presentations, or after instrumental deliveries.
It the hiematoma be there, then let there be massage and inunetion ;
it will be well to relieve somewhat the torticollis, for, after all,
that is of more importance than the proving or disproving of a
theory.

MASTITIS NEONATORUM.

Not a few medical men are surprised once in a while to observe
that the breasts of a new-born infant are distended with a milky
fluid ; sometimes some of them send to a convenient medical journal,
which has a column of replies to correspondents, a startled mquiry
as to the meaning of this eurious phenomenon, adding occasionally,
to make 1t more curious, that it was a male and not a female mi.':i,llt
that showed this remarkable mammary activity. And, look at it as
we like, and even after familiarity with it has lessened its strangeness,
it 1s a curious phenomenon '—worthy to be put alongside the occa-
sional discharge of a red sanguinolent fluid from the vagina during
the first days of life, “ menstruation of the new-horn.” Both have a
mes: mmgr tlmlht]m-,} but a 1|1{3.11m|:,§ yet to be found out; and ml]}-' to
be found out after we have discovered all the details of that mar-
vellous series of changes known as the “ physiological readjustment
at birth.” Some L]]]]l”H are known, or at least guessed at: during
fretal life the sebaceous olands are active, secreting freely, and
helping thus to make up the vernix caseosa, “-L‘.hLUh} varnish,” of
the infant’s skin ; it is thought that the mammary glands have been
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evolved from sebaceous glands, for in the secretion of both there is
much fat; but other embryologists are of opinion that they are
modified sweat glands, an opinion which Minot regards as resting
“upon strong evidence”; the neonatal mammary secretion is
undoubtedly lacteal, chemical analyses all agree about this.
Chemically milk then, but something queer about it, Hevenmileh
the Germans call it. The human new-born is not peculiar in this
lactescent character, but shares it with some of the young of the other
mammals—the witches, presumably, not restricting their attentions
to him alone (!) Is it possible, it may be hazarded, that as the fetus
from its semi-parasitism shares so 'Illlnl'lllﬂt[}l‘n in the bio-chemical
changes of the mother, changes which terminate for her in the
establishment of lmtamml, g0 even after birth the character of the
chemistry of the body goes on at first along similar lines, and causes
activity of the mammary glands in the infant also ? Whether this
be so or not, there need be no hesitation in taking measures to
prevent meddlesome midwives or mothers ﬁqueeziug, the breasts of
the new-born, with the notion (most erroneous) that they are in
this way doing the infant a service—* breaking the breast- strings,”

they say, }_J[:'.ilhl]}b in justification. Truly the most malicious of the
witehes could wish for nothing else than this squeezing of the
‘:enwtm*r mammary glands of the new-born to “break the breast-
strings,” leading, as it not uncommonly does, to mastitis neonatorum,
mammary abscess, cicatricial contraction, and years afterwards, when
the infant, if a girl, has become a mother, to lactational nwptltmle
It 1s said that some medical men even believe in this squeezing as a
pm]tuinla,:-t]t* against mastitis neonatorum, a belief which }:rmvnl-.ea
from Dr. J (nmhx (“ Trait¢ des maladies de l'enfance,” v. 258,
1898) the 111L11g1nnt protest, © Cest & cette opinion que je m’attaque.”
Surely it is to be expected that glands in a state of physiological
activity, if subjected to pressure, amounting generally to traumatic
pressure, and at the same time not kept aseptic, will readily pass on
into inflammation, abscess formation, and ecicatrisation. Evidently,
then, mastitis neonatorum is a clearly established neonatal condition.
Possibly, however, both the traumatismm and the infection may in
some instances be intranatal, as in a delayed labour in a wvaginal
canal infected with gonococei. More than this, there is some
evidence in support of the idea that antenatal predisposing factors
may be at work in some instances. Two ecases, occurring In my
pmf*tlr-r- about seven and six years ago, contain to my mind
suggestions of some such antenatal ]’Jl‘(,fll"-i]m%]i}lﬂn In one, the
mfa,nt a first child and a female, had when born a skin as
Mmulul;el}' free from any trace of vernix caseosa as it is possible
to imagine; so striking was it, that both my attention and that
of the nurse were drawn to it at onee. During the first month of
life, that infant had a very severe and widespread attack of
eczema neonatorum, for which no apparent eause could be found:
the crusts were very marked. Little more than a year afterwards,
the brother of this infant was born : he exhibited the same remark-
able absence of the vernix, although in not so striking a way; he
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also developed troublesome eczema and intertrico: and, further,
one of his Dbreasts became greatly enlarged and inflamed, but
fortunately did not go on to pus formation. It is reasonable to
ask whether in these two infants, born of the same mother, the
absence of the vernix caseosa at birth had any relation to the
after-development of the eczema and the mastitis neonatorum.
The circumstances are at any rate suggestive,



CHAPTER VI

Types of Neonatal Disease, illustrating the Intrusion of the Antenatal Factor
(contd.): (3) Neonatal Illﬁ'LlH‘.ﬂn—, Tetanus Neonatorum, Erysipelas
:‘:cr_u]zi.tm-u:u, Sepsis Neonatorum, Heemoglobinuria Neonatorum, Om-
phalorrhazia  Neonatorum ; (4) Disturbed Neonatal Readjustments,
[eterus Neonatorum, Melena Neonatorwm, Keratolysis Neonatorum,
Pemphigus Neonatorum, Sclerema Neonatorum, Asphyxia Neonatorum,
Neonatal Heart Disease ; Summary

Tue new-born is liable not only to morbid conditions arising
from the traumatism of labour, and from infection during labour
(intranatal traumatism and infection), but also to maladies
which originate in infection after birth, and in disturbances
or arrests of the physiological readjustment which occurs at
this transitional time (neonatal infection and disturbed readjust-
ment).  Into these neonatal morbid entities, just as into those
deseribed in the previous chapter, the antenatal factor oceasion-
ally, perhaps frequently, intrudes itself. It may be profitable to note
the manner of the intrusion.

I1II. Neonatal Infection.
TETANUS NEONATORUM.

The « Scourge of St. Kilda” is happily no longer so to be called,
for tetanus neonatorum, once so fatal to the new-born St. Kildans
as to justify that appellation, has been shown to be preventible, and
is accordingly now prevented, in St. Kilda, at least, and soon it will
be everyw here else, let us hope. Truly a scourge indeed, once upon a
time, not long ago either, in that most weatuu of the Western
Hebrides, hmnr “lullv forty miles west of North Uist,” called *“ Isle
of Feathers,” “also for many birds thereon and few human beings
(population in 1841, 105, but much less now). Up to the year 1894
it seemed likely that there would be fewer men and women and more
birds as the years went on, for the babies born on the island,
although all “proper bairns” up to the age of two or three days,
gener 111} gave up sucking on the fourth or Tifth day, on the seventh
< clenched  their gums Lﬁ#r-thcr so that 1t was l]ll]._JOS‘-}Iiﬂf' to get
anything down their thru.u;s were seized with convulsive fits, and,
“after 5trugul|115 against excessive torments till their strength was
exhausted, died,” 1:10% often on the eighth day, the disease t]:e:eh“.’
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getting the name of the ©eight-day sickness.” Many things about
this sickness of St. Kilda have leen rece ently told to the “medical
world by Dr. G. A. Turner (Glasgow Med. Jowrn., xlii. 161,
1895), to whom and to Dr. W. L. Reid, as well as to the Rev.
ﬁmcrlh Fiddes, the islanders are much beholden, for through
their efforts a mortality of at one time nearly 80 per cent. of
new-horn infants {“Hm “disease proved fatal to mrrln; out of every
ten children born alive ™) has been reduced to nnthmcr or nearly so.
Various were the alleged causes of this terrible mfa].fulw. There are
many birds in the nLuul one a “ particularly oleaginous bird,” the
fulmar by name, found in no other place in the United Kingdom,
and fnmllv used by the inhabitants for food; possibly its oil, some -
said, getting into the milk of the mother, prov ed too strong for the
new-horn mfant Others have found causes in deficient ‘l.'Entllatmn
of the huts, in exposure of the infants to sudden alternations of
heat and cold, and in the zine roofs of the newer houses, which did
not protect the immates. Some suggested mismanagement of
the wmbilical cord, although others, :llld among them 1C'sll* Arthur
Mitchell, were satisfied l]!:l'l there was « t]{thlufr exceptional in the
mode of dressinge the umbilical cord to account for the results.” An
antenatal cause was looked for in race deterioration, through the
intermarriages which have of necessity been common in so sparsely
populated an island; and this view was advanced to combat the
theories founded npon defective hygiene, and carveless dressing of the

cord. Nevertheless, it is now nlmmhmth demonstrated .11‘11; the
management of the cord had at any rate much to do with the
etiology of the disease; for since the midwifery nurse has secured
surgical cleanliness of the umbilical region by eutting the
cord with a pair of clean scissors, dusting the stump with
iodoform  powder, and dressing it with iodoform gauze and
sublimate wool, the infants of St. Kilda have been practically
free from tetanus. The tetanus bacillus (“pin-headed, bristle-
shaped” in sporulation), although doubtless still present on the
island, does not any longer make his way through the umbilical
wound into the bodies of the new-borns. Nascentes morimur
(“being born we die”) is not now applicable to the infants
of St Kilda; not the infant but the epitaph is for ever buried, not
to be resuscitated! Along with freedom from the daily newspaper
and the post, and almost complete freedom from the tourist, St.
Kilda enjoys immunity, after long years, from tetanus neonatorum.
In other parts of the world, however, the disease still lingers, and
sporadic cases occasionally occur both in cities and in country
places; the aseptie treatment of the cord and navel 1s necessary
to eradicate these few remaining cases. The disease 1s tetanus,
but tetanus modified by the neonatal state, the chief modi-
fication being that the bacilli gain access thrnuwh the umbilical
wonnd. It may be that some infants are mlteuatallv predisposed to
this invasion on account of congenital weakness, “and consequent
imperfect closure of the umbilical avenue of entrance at the time
when the cord drops off ; but the antenatal factor is not prominent
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in this neonatal disease, nor likely to be unless consanguinous
marriages can be shown to be of etiological importance.

ERrvSIPELAS NEONATORUM.

Trousseau, in his remarkable © Clinique médicale de 'Hotel-Dieu
de Paris” (tome i. p. 174, 1865) has a fine chapter on erysipelas
neonatorum, a chapter which leaves us wishing, after its perusal, that
the author had given us more from his pen upon this and other
diseases of the new-born. In it he deseribes, with wonderful insight,
the malady, nearly constantly fatal, *presque hltll].i_"lllf,.!lfr mortel,”
which is ‘:t-ll]. known as erysipelas neonatorum, drysipele des
nouveau-nés.” He had been struck by the fact that when puerperal
fever prevailed at the Maternité, many of the new-born infants
suffered from erysipelas, cphthalmia, and ]nmitun[tiﬁ, and he had
called all these morbid manifestations * puerperal,” regarding them
as essentially the same. This opinion he had freely expressed
twelve or fifteen years before (in 1850 or 1853), but the view had
not got outside the hospital walls, had not at any rate been made
md{,lu known, had at the most been gliding ghost-like through the
pages of some medical |cm11nlh (“se urlmscmt silenciensement dans
l(:=; colonnes de clur- ques journaux ﬂu médecine ”).  P. Lorain had,
however, hmught the matter prominently forward in his #hesis, “ Sur
la fievre puerpérale chez la femme, le feetus, et le nouveau-né
(Paris, 1855). He had absolutely demonstrated, with facts really
incontrovertible, the association of septic conditions of mother and
infant —thirty infants dying from peritonitis, simple, or with
erysipelas, ten of the mothers had died with the same lesions as the
infants ; fifty women whose infants had died from peritonitis had
themselves puerperal affections, but had recovered. Solidarity in
pathology had thus been established between mother and infant.
“11 est impossible de ne pas accepter en pathologie la solidarité qui
unit entre les meres et les enfants, le trone et la branche qui en
é¢mane.” But Trousseau and Lorain did more for the elueidation of
erysipelas neonatorum: they pointed out the peculiarities of its
symptomatology and the gravity of its prognosis in a way that left
little for later writers to add. The infant’s umbilicus is the common,
almost constant, avenue of entrance for infection: it is a wounded
surface like the interior of the mother’s uterus; the infant then
takes erysipelas by the umbilicus. But the first signs of the
erysipelatous change are to be seen, not immediately round the navel,
but near the huu]:hmh the infection having trav elled thither along
the vessels (hypogastrie arteries). Slowly the disease passes to the
scrotum (or vulva), then to the thighs, glutml regions, and legs, and
finally to other parts. There is bright redness of the skin, with
hardness of the subjacent tissues, there is sometimes wdema also, and
bullie containing yellowish serum. The swelling of the parts may be
very great, and may be followed by desquamation of the cuticle.
There is fever, with a rapid, small pulse; the breast is refused;
collapse follows, and death, often unexpected, closes the scene.
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Uncommon complications are gangrene of the abdominal walls and
elsewhere, phlebitis of the umbilical vein, with hepatitis and jaundice,
peritonitis, pleurisy, ete. Troussean pointed out that when abscesses
formed in the subeutaneous tissue, recovery sometimes oceurred,
which very seldom, if ever, happened under other cireumstances.
The explanation of this fact has been furnished lately by D. .J.
Achalme ( Zesis, Paris, 1892).  He found that the streptococei (the
bacterial cause of en‘aqmlaw} were present in great numbers in the
connective tissue separating the lobules of fat in the subeutane-
ous tissue. They were also very numerous in the walls of the
lymphatics. Nowhere was there any trace of a multiplication
of leucoeytes; nowhere was there any evidence of the phagoeytic
defence, of the leucoeytic reaction. Herein lies the explanation of
the extraordinary gravity of erysipelas neonatorum; it may not
be the only explanation, neither need it be all the explanation, but
it is a working hypothesis to found an explanation upon. When,
however, abscesses form in the subcutaneous tissue, there is evidence
of the phagocytic reaction, albeit of a tardy or delayed kind (“ réaction
phagoeytaire tardive”); and under these n:n.ceptmxml eircumstances
the patient may recover.

Generally, it cannot be doubted, the streptococcic invasion takes
place at or soon after birth, and the disease is to be reckoned as a true
neonatal infection ; sometimes, however, it may be supposed to have
oceurred in labour (intranatal), and rarely it has been intrauterine
(antenatal). Of the antenatal cases more must be said in another
chapter. There is, however, another antenatal aspect to the
question, for causes existing before hirth may have contributed to
weaken the tissues of the umbilicus and its vessels, and so to hinder
the separation of the cord and the closure of the arteries and vein,
and thus to predispose to the onslaughts of the streptococel. At
any rate, the proper treatment of erysipelas neonatorum, as of tetanus
neonatorum, is prevention: and that, in a word, is to be obtained by
aseptic treatment of the nminlical cord. When the separation of the
cord leaves a surface from which a catarrhal discharge (“umbilical
lochia” of Lorain) is coming, or from which there is actual sup-
puration, then the time for prevention is past, and an active
treatment with nitrate of silver solution is indicated. If erysipelas
neonatornm have declared itself, then moist antiseptie applications
may be made, the anti-streptococeic serum tried, and possibly saline
injections used. A healthy antenatal life, terminating not pre-
maturely, along with the aseptic management of the mld at and
after birth, these constitute the best treatment of Llyslpelﬂb
neonatorum—a * wise prophylaxis.”

SEPSIS NEONATORUM.

In certain cases, when the umbilical cord separates, the wmbilicus
does not look unhealthy, but stains of blood, and even of pus, are
seen on the dressings, and, on separating the edges of the cieatrix,
one can see a small uleer; this may be 1*L'm.ulml as the mildest
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form of sepsis, and requires washing with borie lotion, and dusting
with iodoform powder. In other cases the ulcer has led on to the
formation of a small rounded mass or granulation (granuloma) in
the position of the umbilical cicatrix; myxomatous in its pathology,
pale red in its colour, of the size of a pinhead or a pea, bleeding
when handled, throwing off a constant watery or purulent secretion,
with or without excoriation of the surrounding parts: the little
mass calls for antiseptic treatment, for it indicates that septic
cerms are at work in the umbilical ecicatrix, and are preventing
normal union of surfaces. There iz no clear line of demarcation
“between such cases and those in which the skin margin surrounding
the navel has become involved; in this condition of periumbilical
lymphangitis, the inflammation tends to be superficial, and is
attended by some pain and redness, but is not productive of much
systemic disturbance. When the periumbilical cellular tissue is
also involved, another stage of septic invasion has been reached,
and muphal[t]s:. 18 lue.*:.ent,: the local symptoms are more marked,
and systemic disturbance is now to be observed; pus forms, and there
may be abscesses in the umbilical region, with resolution after rupture
or after surgical evacuation. There is again no line of demarcation
between muplmlnl:a and erysipelas neonatorum (vid the umbilicus)
such as has just been described; both are due to an invasion of
the tissues with the streptococeus through the umbilical wound.
With or without the appearance of erysipelatous changes, the septic
series of umbilical manifestations may progress still further, and
widespread ulceration, and even gangrene of the tissues, may result,
manifestations which fortunately are rare nowadays. There are
yet other possibilities of neonatal sepsis through the numbilical avenue
of entrance: the arteries or vein may become the special seat of
infection, the streptococei or staphylococei setting up thrombo-
arteritis, or periarteritis, or thrombo-phlebitis, and from these foci
the germs may be carried to distant parts of the body. In such
cases the umbilicus and the tissues in its immediate neighbourhood
may remain apparently quite healthy ; at any rate, a case reported
by L. P. Audion (Bull. et mém. Soe. anat. de Paris, 6. s 1. 241,
1900) and two others by Pierre Audion (ildid., p. 291) suggest
this conclusion. In one of these, the infant of an albuminuric
mother, born fifteen days before term, showed nothing abnormal
at the fall of the cord stump (no discharge or secondary hzemort hage)
on the fifth day of life. The umbilicus was "l]'l]“Ji'lI'{:l]ﬂ} healthy and
cicatrising, yet death occurred on the seventh day, the infant havi ing
lost 350 grms. in weight, and having had convulsions prior to
his decease. The autopsy revealed an apparently healthy nmbilicus :
but a probe could be passed in easily and deeply in the direction
of the umbilical vein, which was wide, smooth, white, and sur-
rounded by some vascularity ; there was no unhealthy appearance
of the neighbouring peritoneum; the probe passed on easily by
the ductus venosus into the vena cava. There was also a per-
sistence of permeability of the umbilical arteries, from defect of
retraction. The cause of death was suppurative cerebral meningitis,
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affecting the right temporal, parietal, and oceipital lobes, with super-
ficial edema over the frontal. Streptococei were found in the pus.
In the umbilical vein was a small clot, slichtly adherent to the
interior. In the other two cases the conditions were somewhat
different, but pointed to the same mechanism of microbic invasion,
It is probable that in these cases, and In others like them, there
is also an antenatal factor at work as well as the neonatal; the
prematurity of the infants (they were all under weight) may pre-
dispose to an arrest in the process of closure of the vessels of
the umbilicus, and so permit invasion of the organism by germs
passing along the distinctively fwtal voute. It will thus be seen
that there 1s a series of cases of sepsis neonatorum, varying in degree
and in locality, but agreeing in the mode of entrance of the mteu:lnn
They may be cronped, as Finkelstein (Jahih. f. Kinderhil., S. 3.
3d. "1 560, 1900) proposes, in three divisions, with subdivisions,
thus:—

1. Local inflammation of umbilical wound.

() Surface infection= pyorrhoea; with infection of the
adjoining arterial thrombi=blenorrhe:a umbilici.
(b) Uleerative process = ulens umbilici.

2. Local umbilical disease, with infection of the umbilical ring
and adjoining abdominal wall =omphalitis simplex, absce-
dens, gangrienosa, ulcerosa.

. Progressive nmbilical diseases.

(r:::.) Thromho-phlebitis and periphlebitis umbilicalis.

(6) Thrombo-arteritis =suppuration of the thrombus in
the whole length of the arteries.

(¢) Periarteritis = lymphangitis umbilicalis.
(re) Primary process.
(b) Secondary to omphalitis or uleus.

(d) Phlegmone umbilicalis interna s. prieperitonealis.

In the preceding paragraph the umbilicus alone has been con-
sidered as the route by which septic infection takes place in the
new-born infant; but a,lthml:rh it is a very characteristic route, it
is not the only one. Jhmﬁlunﬁ of the ,tul_,u,le., or actual wounds
of the skin, may oceur in labour, or after birth, and through this
cutaneous avenue of entrance streptococei and staphylococei may
pass. The infant may, during his progress through the pelvie canals,
make premature efforts at respiration, and draw septic vaginal
discharge, or even liquor amnii, into his lungs or stomach, and
so lead to infection of these organs. The conjunctival membranes
may also be inoculated with septic germs, although, as has been
already noted, it is more commonly the gonococcus than the strepto-
coccus that gaing a lodgment there, and the same remark applies
to the genito-urinary mucous membrane. The conditions produced
by EEPLIL invasion along these different routes are all to be regarded
as forms of neonatal %meb, they arise, some of them, in the intra-
natal, and some of them in the Ile{‘.l]'l.;l,[ﬂ.l, and some of Hmm even in
the antenatal period of life, but they exhibit their characteristic
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phenvmena just after birth. These phenomena may, according to
the route of invasion, take the form of erythematous, pemphigoid,
and hemorrhagic entaneous manifestations ; of bronchitis, pneumonia,
or pleurisy; of stomatitis, gastro-enteritis, or cholera infantum: of
ophthalmia, or of vulvitis, urethritis, and vaginitis. In this way
there occur in the new-born such affections as septie diarrhcea, and
septic pneumonia; but the true nature of these conditions has only
been appreciated within recent years. It seems probable, also, that
in this group of the septic neonatal infections must be placed certain
little understood morbid processes, to which the names of Ritter's
disease, Winckel's disease, Buhl's disease, and the hamophilia of the
new-born have been applied. In doing so, however, it is necessary
to widen greatly the definition which used to be accepted of
the germs which are to be regarded as septic; it must include,
not un]}' the streptococeus, and the staphylococeus, but also the
Bactertum  eoli  commune, a bacillus analogous to the PBacillus
prewmoniee of Friedlinder, the B. enferiditis, ete. Some words of
deseription will be given to the diseases v.'hir:h are thus admitted
within the scope of “sepsis neonatorum,” but, in the first place,

it will be well to complete the reference which is being made to
neonatal sepsis in its more restricted sense. All the w]rtu Col-
ditions of the new-horn have this in common, that they are very
liable to prove fatal. This lethal character may be due in part
to the weakness of the phagocytic or leucocytic reaction at this
time of life, and this in its turn may be a lrLl“‘:.lE:t-L‘uLL of a foetal
peculiarity, for in intrauterine life (life normally in sterile sur-
roundings) there can be little need for such a reaction. It may
be also associated with the small degree of development of the
lymphatic glands and the spleen. There can be no doubt that
congenital :]ebllltry premature birth, the presence of malformations
(mwh as hare-lip, cleft palate, umin]mal herun], and the coincidence

of an antenatal disease (eg. syphilis), will increase the receptivity
of the infant to lml,]mgum:, and specially to pyogenie, microbes,
In this way there is both an increased septic mortality and mor-
bidity in neonatal life, and in the production of both there is the
antenatal factor evidently at work. The germs are everywhere
present—in clothes, in baths, in cowveuses, in maternal secretions,
in the mouth of the infant, round the umbilicus, in the folds of
the skin; the new-born is prone to their attacks, by reason of
the pwulmutlm of his neonatal physiology, and antenatal pathology,
and intranatal tranmatisin ; therefore, thele is need for an enlightened
prophylaxis, which shall not only endeavour to prevent the entrance
of microbes along the avenues which have been referred to, but
shall also :Lttmul:L to strengthen all the defences of the organism
agammst their onslaughts when they have entered.

HxMoGLOBINURIA NEONATORUM.

A plurality of names and an obseurity of pathology often go
together, the former being bred of the latter ; so, at any rate, it is
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with regard to the malady of the new-born ealled h@moglobinuria
neonatorum.  Many names, truly. © Winckel's disease™ {mif'llt
with equal mpp1‘upridten{ﬁs, be “Pollak’s” disease, or “ Bigelow's ™
disease, or “ Laroyenne’s,” or “ Charrin’s 7 disease), “ bronzed haematic
disease,” “venal tubal hamatia” (Parrot), © pernicious icteric cyan-
osis 7 (Winckel's own name for it), and “bronzed hmmaturic disease
of the new-horn.” There is one value, at least, in the plurality
of names: a suggestion 1s contained therein of the outstanding
features of the malady. It is rare, but when it oceurs it is usually
in an epidemic form, and in a Maternity Hospital. The victims
(nineteen perished out of twenty-three attacked in one epidemic)
are healthy and strong at birth; two or three days after birth they
begin to be ill, very ill in fact, dying in thirty-two hours, and even
in a shorter time in some cases. They have a eyanotic-icterie eolour
of their skin, each one appearing like a “little mulatto,” a peculiar
bronzed eolonr, almost violet on the palms of the hands and the soles
of the feet, the conjunctiva sub-icteric. There are fits of erying, alter-
nating with sommnolent states. The blood is black as ink, or has
a chocolate colour. The stools are black-green, and leave on the
napkins a stain with a sanguinolent areola. The urine is sanguinolent
also, very markedly so, dhm'lng the attention of the eclinician at
once. There is no fever, but a rapid pulse. There are head symptoms
also, such as 1-.11111'111.‘-;19113 and squinting. As already hinted, death
usnally follows. The autopsy reveals to a very considerable extent
the changes which the symptomatology has led one to expect
there are hwemorrhages in many situations, the lungs are black, the
cerebro-spinal fluid and that from the ]Jermandml SAC are sanguin-
olent, the bladder contains sanguinolent urine, the liver and spleen
have a brownish black m]nur the kidneys are marone-coloured,
and the pelvis and calyces are filled with a black-grained clot.
There is no disease of the umbilical vessels: about this point all
observers seem agreed. The mieroscopical examination of the tissues
throws a faint flicker of licht into the pathological darkness of the
malady. In the urine are to be found epithelial cells from the
bladder, epithelial masses from the calyces, granular eylinders of
blood corpuscles, and micrococei in great numbers; there arve
hzemoglobinurie infarcts at the level of the papille in the kidneys.
Thus Winckel. The renal change is described more minutely by Bar:
there is a blood effusion into the convoluted tubules at the [JEL]._H“:L,
and the effusion has acted upon the remal epithelium by compres-
sion: the straight tubes show similar changes, especially marked
at the level of the “pyramids of Ferrein”; in the latter he found
elongated bacteria, and in the former mierococei in large numbers,
arranged in chains or clusters. A mierococeus also is to be
observed in the blood, accuuling.:; to Hirst, and in the liver, spleen,
and lungs; rapid dunmumcm in the red blood cells, 5,700,000 one
day, 3,400,000 three days later; ratio of white to red, 1: 135,
haxemoglobin, 89 per cent.

It was and is an obscure disease. Resembling in some details
the malady known as Buhl's disease, or acute fatty degeneration of
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the new-born, for in both there are hwmorrhages and fatty de-
generation of the internal organs, but differing in others. Obscure
as to its etiology, when 1if “occurred in an epidemic form (Max
Runge (Die Krankheiten der ersten Lebenstage, p. 175, 189: 3) says:
“]_}'lb Atiologie dieser Kpidemie blieb demmnach dunkel”), it was
also obscure when it was met with sporadically (“auch blieb die
Atiologie unklar,” funge). One or two things alone seem ecertain :
it is an Infection; it does not, primarily at any rate, affect the
umbilicus ; it is hwemorrhagic ; and it specially attacks the tubules
of the kidney and the blood. Buhl's disease has been referred to.
In it the fatty degeneration of several of the internal organs is a
marked feature; something similar has been deseribed in the new-
born of other mammals, namely, the “ Lehme ” (* foot-halt ™) of lambs,
In * Buhl'sche Krankheit,” there are infarcts, bleeding from the
bowel and stomach, and jaundice. In some details the disease
differs from hwemoglobinuria neonatorum: haemorrhage from the
umbilicus is eommon, and the subject has often been in an asphyx-
iated condition at birth. Sepsis may be expected yet to be clearly
demonstrated in both, although it is diffienlt to understand by what
avenue of entrance micro-organisms have invaded the body: but
with such cases as those of Audion ({oe. ¢it) in the mind, it is
quite conceivable that germs may have passed in through Lll]E:lDSEd
umbilical vessels, without there being any signs of disease in the
umbilicus itself (persistence of antenatal permeability ?). « Bleibt
die Atiologie unklar!”

OMPHALOREHAGIA NEONATORUM.

H:emorrhage from the umbilicus is “ not a disease but a symptom
of different morbid states” (“ keine Krankheit, sondern ein Sy mptom
verschiedener krankhafter Zustinde,” Runge); this, at any rate, is
the modern view taken of the idiopathic, or secondary, or spontaneous
form of omphalorrhagia in the new-born. With primary bleeding
from the stump of the umbilical cord from slipping of the ligature,
abdominal eonstriction from the binder, etc., we are not here concerned.
Idiopathic omphalorrhagia begins after the fall of the cord; often in
insidious fashion, bleeding having begun and for some time continued
before it has been observed, perhaps when the infant is being un-
dressed, and the gravity of the case then for the first time recognised,
The time of commencement, then, may be fixed as between the
fifth and seventh days of life. The sex more often affected is the
male (males, 65§ per cent. ; females, 34} per cent.); but the disease
is rare (once in 5000 new-born infants, Winckel); is very fatal when
it does oceur (mortality, 83 per cent., Grandidier); and runs its
course in a short time as a general rule (a few hours, at most a few
days). The umbilicus, when inspected, shows rather a steady and
general oozing or sweating of blood than a distinct heemorrhage from
any vessel or vesqcls some clots may be found in the llﬂlffhhmtlhﬂﬂd
of the umbilicus, lmt commonly the blood shows no tandmm}* to
coagulate. There may or may not have been premonitory, at any

5
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rate precedent signs, such as vomiting, somnolence, jaundice, colie,
and purpurie spots.

It is inevitable that such a hwmorrhage should be regarded as of
the nature of the hereditary malady lmnml:lnlm but then omphalor-
rhagia is rare in families with this hereditary tendency (I know
of but one); and it does not elear up matters to suggest that it
represents a sort of “ transitory hwmorrhagic diathesis™ due to the
transition from the feetal to the neonatal mode of respiration (*natiir-
lich ist dies keine Erklirung, sondern nur eine Umschreibung der
Thatsachen,” Runge). 1t would seem that it is sometimes the result
of congenital syphilis, although it must be freely confessed that all
evidence of the presence of parental syphilis 1s offen absent. It may,
as has already been noted, be associated with Buhl's disease, an
association which does not help us much in our search for its causa-
tion, the etiology of Buhl'sche Krankheit itself being “ unklar™ up
to this time. Sepsis neonatorum has also bheen regarded as the
cause of omphalorrhagia with some inereasing degree of probability,
for various microbes have been found in such ecases (streptococeus,
staphylocoeeus albus, staphylococcus aureus, special diplo-bacillus).
Finally, the antenatal factor has been invoked, and the condition
has been ascribed to malformations of the heart and blood vessels.
Whether there is any degree of truth in this opinion or not, is not
easily decided, but there can be no doubt that two and even 1:1{}1‘9
cases of nmphulmllnurlrl may occur in the same family; further, I
have notes of a family ]]‘SIHIT in which the first infant died of wm-
bilical hiemorrhage, and the second was dead-born with orave mal-
formations of the intestine and urinary bladder. Some evidence,
therefore, exists to prove that the antenatal factor is mot to be
neglected in endeavouring to distribute the etiological blame aright.
In presence of such a grave condition as UIII]_J}H—E][!I]]I&'FH mild re-
medial measures are commonly of little use, and only oceupy valuable
time. The application of various styptiecs and the filling of the um-
bilical fossa with plaster have been tried ; but it is generally necessary
to resort to eompression of the umbilicus or to mass ligature of it
with the aid of hare-lip pins. The umbilical vessels may be sought
for and ligatured separately, but there is no strong evidence that the
bleeding is specially from the vessels. The abdominal cavity has
been opened in one or two cases, and the vessels tied on the inside,
but with no good effect. Constitutional treatment (e.q. anti-syphilitic)
has not been forgotten ;: but all means too often fail. Of this disease,
as of some others which affect the new-born, it may be sadly said,
“ presque fatalement mortel.”

IV. Disturbed Neonatal Readjustments.

[t is impossible to separate off the maladies which are due to
neonatal infection from those in which the chief morbid factor seems
to be a disturbance of the physiologieal readjustment which follows
birth. There can be no doubt that to some extent they overlap, both
faetors being present. What I am trying to do is to group together
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those in which the infection-factor seems to be the more 1mportant,
and those in which the disturbed readjustment plays the greater
part. The classification, however, is not insisted upon, for the object
of the chapter is to show the intrusion of the antenatal factor into
all, or nearly all, the diseases of the new-born.

IcTERUS NEONATORUM.

Surely there is no question in neonatal prognosis more difficult to
settle than the significance of ]-111mlu,e of the new-born in any given
case. Certainly there is no problem in neonatal pathogenesis Tarther
from solution. So eommon and g genuallv so benign as to have gained
for itself the name “physiological,” jaundice of the new-born may
vet be due sometimes to one of “the rar e*sl, of malformations, and may
have a mortality that is appalling. Hypotheses there are in plenty ;
but of solid, incontrovertible facts few are to be found, altl 1nufr||
sought for with care. One fact among the few is worth lemeluhe:mg
even if much else be forgotten: jaundice of the new-born is, like
omphalorrhagia neonatorum (but even more), to be regarded as a
symptom rather than a morbid entity or separate dlﬁf‘"tﬁﬂ Another
fact is its frequeney, and the evident deduection (but not a fact!)
would seem to be that it must therefore depend upon a frequent
condition or group of conditions; it is safer, however, to conclude
that it gewerally depends upon a frequent conjunction of circum-
stances, and rarely may be due to quite exceptional states. There is
certainly one group of cases in which the jaundice is slight and
tr-tmmnt, and so often met with that one is ]lhtlf‘IE{l in l&tr.':udmfr it
as a symptom of a plwsmlnrraml state of affairs, the outward slgn and
manifestation of the inner processes of functional 1Lul|uatmﬁnt and
adaptation which take place at and soon after birth; in this group,
the jaundice is by some termed idiopathic or spuwrious icterus, or
icterus neonatormm in the narrower sense. It is equally certain
that there is another group of cases in which the jaundice is again a
symptom, but now a symptom of a pathological Gl’!l‘ldltlt]]l—nﬂj
ather of several pathological conditions of various degrees of gravity :
symplomatic icterus, then, may be its name. It is ]JOSSlhlL but there
1s no great strength of possibility about it, that in such a disease as
lhulmwlnlnnm ia neonatorum it is the jaundice that is the pathological
condition that constitutes the disease itself. Thus, to summarise,
there are, or may be, three groups —

1 Idiopathic icterus—the symptom of a phy siological process
or processes—a sign of neonatal re uUuatmmt in
Ii]'_'ﬂliTILQ':l

2. Symptomatic icterns—the symptom of a pathological pro-
cess or processes—a sign of neonatal pathology in
action.

3. Essential icterus—not a symptom but the disease itself—a
doubtful entity and class—possibly will turn out to
be a form of symptomatic icterus, variety septic.
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In endeavouring to find a suitable pathogenesis for idiopathic
jaundice, the pathologist has run riot, and what with his hepatogenous
theories and his lltuna.tngenuus ones, there 1s confusion in the minds
of not a few writers and readers both. Here are some of the hepato-
genous theories: desquamation of the epithelium in the bile-ducts
Te: uling to blocking; slowing of the portal cireulation due fo the
circulatory -:.‘|'|d]1“'L'i 1equltmg from birth and the ligature of the
cord ; stasis in the bile-ducts from their compression ln' the cedema of
Glisson’s c: wpsule due to the phenomena following birth ; persistence
of permeability of the ductus venosus; retention of the meconium ;
and late ligature of the umbilical cord. With respect to most, if not
all, of these, Runge’s remark (op. cif., p- 228) holds true, “ Keine
einzige dieser Anschauungen ist anatomisch begriindet, sie sind
simmtlich hypothetscher Natur.” They agree, let it be noted, in one
thing, that they all look for a cause of the jaundice in one or other
of the phummem which follow birth as a result of the rearrange-
ment of functions made necessary by the marked change in environ-
ment then taking place: they regard the icterus as due in some way
to disturbance of an absolutely perfect performance of the neo-
natal readjustment. Then, again, there have been the himatogenous
theories which seem to have heen widely held in France; the hepato-
genous apparently being popular in Germany. Destruction of red
blood corpuscles after birth, setting free of much pigment in the
blood, changes in the blood plasma leading to the hreuking down of
blood corpusecles; these and other changes in the blood have been
advanced, but not of late with any great |J“1t1'tl{:“wl“: the demonstration
of bile aeids in the pericardial flunid havi ing given apparently a deadly
blow to the haematogenous theories. This much, however, it is worth
while remembering: that the hsmatogenous, in common with the
hepatogenous theories, look to the readjustment phenomena in the
new-born, or to a slight disturbance of them, as the causes of the
blood or liver changes which produce the jaundice. Some investi-
gators carry the inquiry further back, and ask what cause or causes
contribute to the slight disarrangement of the physiological readjust-
ment of birth: some find an e:xpltumtmu in errors of :Le{hng during
the first days of life; while others conelude that delay in labour, or
undue interference with its mechanism, has been the disturbing
condition ; and yet others are compelled to look for the antenatal
factor, and find it in congenital weakness or prematurity. Thus,
idiopathic icterus neonatorumn is due, according to the opinion of
most, to a disturbance of the physiological readjustment of birth,
and this disturbance is caused by a neonatal, an intranatal, or an
antenatal factor, by one of these, or perhaps by all. At any rate, and
to the physician this is a matter of moment, the condition usually
disappears quickly and leaves no evil effects behind it; it is an
almost harmless disorder, albeit having “a well-mar Lul L'].l]llL. ] indi-
viduality ” (“ une individualité cllmque bien marquée ™).

A different group of circumstances and conditions goes to make up
the malady known as sympfomatic icterus neonatornm.  Its causes are
not unknown, are in fact well known, but they are numerous and not
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easily to be differentiated from each other during the life of the infant
affected therewith. It is in some instances due to hepatic lesions,
neonatal or antenatal. In this group must be placed the jaundice
which follows umbilical infection with sepsis; that which is caused
by syphilitic hepatitis of the congenital type: and that produced by
interstitial hepatitis, the sy ]nhﬂltm nature of which cannot be proved.
It is in other instances due to obstacles to the flow of the bile,
obstacles which have arisen in the neonatal period or in the ante-
natal. Thus it may originate in a catarrhal blocking of the common
bile-duet, at the lluln'i} where it passes through the wall of the duo-
denum ; or it may arise in that interesting malformation, or result of
antenatal disease, known as congenital obliteration crf the bile-ducts,
and it may then be justly termed “ malignant icterus,” for it is always
fatal sooner or later ; or it may be caused by the 1mlmut1cm of a small
gall-stone in the ductus communis choledochus or in the eystic duct,
it being necessary in such a case to believe that the calculus was
fnrnu‘:d in intrauterine life (antenatal); or 1t may, finally, be the
result of an over- lumlu{-tmu of hile lefltllll” to obstruction in the
ducts. In this multitude of causes it is to be noted ¢ again that the
antenatal factor occupies a not unimportant place, and when it is
present in any given case it largely increases the difficulty of treating
the jaundice, and makes the prognosis correspondingly worse. The
hope of the physician, in one sense, lies in the confirmation of the
diagnosis of catarrhal blocking or of syphilitic hepatitis, for castor-
oil in the one ecase and mercury in the other may, and does, work
wonders ; the diagnosis of congenital obliteration of bile-ducts or
impaction of an antenatally formed gall-stone, a diagnosis made
largely as a matter of exclusion, raises little therapeutic expectation.

MEeLENA NEONATORUM.

In cases of gastro-intestinal himorrhage in the new-born, the
bleeding is generally from the bowel (melena), and rarvely from the
mouth (hwematemesis); it has therefore become customary to apply
the name “meliena neonatorum ” to the disease. That it 1s to be
regarded as a disease is, however, more than doubtful; it is, in fact,
no more a disease than icterus ; it is, like icterus, a sy 1I11|Lull‘1 of several
different morbid states. Generally a symptom 11nm:3__;nthcr symptoms,
it may in some rare instances stand alone as the only symptom ; then,
and then only, is it justifiable to call it a disease—a morbid entity.
Unlike Janmlur.uf—. of the new-horn, it is a very rare condition, occurring
but once in 500 or 700 new-born infants; there is no great resemn-
blance either in the matter of ]_H'{]"Ill.’}‘ii"i for meléena neonatorum is
very often fatal, mortality being from 35 per cent. to 50 per cent.,
even from 50 per cent. to 60 per cent. according to Runge. In one
thing the two conditions fully and entirely agree: in the multitude
of theories which pathologists and physicians have brought forward
to explain their pm,lmcrumhh Many of the theories are not founded
upon even the slightest stratum of anatomical fact, there being no trace
of solid bed-rock in the shifting sand.  Some of the theories condemn



70 ANTENATAL PATHOLOGY AND HYGIENE

themselves to the thinking mind at once; those, namely, in which a
very common occurrence, such as early or late ligature of the umbilical
cord, is blamed for the production of melena neonatorum, admittedly
a very rare condition. Surely it must be conceded at once that a rare
morbid state demands for its causation a condition whieh is also rare,
or at least a rare conjunction of common conditions. As it 1s, the
pathogenetic theories of mel@na neonatorum are in a state of lmpeleaa
bewildering confusion. There is, perhaps, little service to be got out
of an attempt to arrange them ; but there is for our present purpose
some interest in so far as it gives a demonstration of the way in which
the four great factors, trawmatism, infection, disturbed neonatal re-
ml}ustnwnt and the antenatal factor, are all in turn invoked and com-
bined in various ways, and shuftled like a pack of eards in the hope
that here or there, in this circumstance or that, a feasible explanation
may be forthcoming. A little simplification is possible : there are
some cases, at any rate, in which the melena is evidently the result
of blood swallowed, eg. from a hare-lip or eleft palate, or from the
nose or lungs ; more, the blood may not even belong to the infant, but
come from the maternal nipple ; certainly there is justification in
separating off’ these cases and giving them a special name, with a
warning that they are not to intrude any more into the {*tml::-gv of
mel:na neonatorum, Separated off, therefore, they have been, and
have been called “meliena spuria.” With the remainder, what is to
be done? Let us see how they arrange themselves under the four
areat etiologic factors, Perchance this method of regarding them
may be of some small service.

I’u.’if then, there is traumatism, intranatal or neonatal. Com-
pression ‘of the trunk of the infant in birth, violent procedures adopted
to restore the half asphyxiated child, swinging movements, for instance,
after birth, have been suggested. Twodifficulties immediately suggest
themselves : such trawmatic oceurrences are common, while melsna
is rare; cases of melina rarely follow such trawmatic oeeurrences.
Traumatic factor, however, is not to be driven out of the field so
easily ; &ecmdin{_, to F. von Preuschen {Uf:irdfﬁ;f f- Gyndlk., xviii. 201,
1894), the traumatic part of the process is to be looked for in the
cranium, where haemorrhages have destroyed some portion of the
central nervous system—a theory founded upon the experiments of
Sehiff and others upon the production of gastrie hiemorrhage in dogs,
and supported to some extent by Schiitze’s case, in which there was
a small hsmorrhage under the tentorium cerebelli (ibid., p. 207).
Intracranial haemorrhages, it must be borne in mind, are not so rare as
supposed, and are certainly many times present when melwena is
absent.

Seeond, there is infeetion, intranatal or neonatal. The theories
founded upon some sort of infection are wonderfully popular at the
present time. The special form which the infection takes may be
septic, and it is not doubted that oastro-intestinal haemorrhages oceur
in sepsis neonatorum ; it may also take the form of Buhl's dizease,
and be caused by the microbe peculiar to it; or, it may be due to
a bacillus peculiar altogether, as F. Giirtner (Arch. f. Gyndik. xlv.
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272, 1893) and those who have followed his lead have maintained.
It is unfortunate for the aecceptance of this theory, that so many
microbes have been discovered: streptococecus alone or with the
diplococeus of pneumonia, baeillus pyoeyaneus alone or with the
staphylococeus, bacillus lactis aerogenes, a bacillus like Friedlinder’s,
a bacillus like Kolb's found in purpura hamorrhagica, Girtuer's bacillus
above referred to, and a micro-organism suggesting, but not to he
identified, with the diplococeus of pneumonia. A bacteriological
“embarras des richesses” is thus created, which, as has been pointed
out by Kilham and Mercelis (Areh. Pediat., xvi. 161, 1899), adds to
the confusion, and does not increase the probability of the existence
of any specific microbe.

Third, there is disturbed neonatal readjustment. A large number
of I}ﬂtlmg&:tletlﬁ theories is associated with this factor. Further, most
of the theories look to a disturbance in one part of the readjustment
phenomenon, in that, namely, which has to do with the circulation.
Of course it is at once apparent that any irregularity in the com-
plicated series of changes (physiological and :matmmcal} which marks
the transition from the fetal to the neonatal circulation, will be likely
to produce congestive conditions in one part of the v;w,ulm system
and angmic conditions in another. It is in this way that early or
late ligature of the cord, thrombosis in the umbilical vein from
delayed establishment of the pulmonary circulation, and other
frequently occurring irregularities, have been invoked as pathogenetic
factors. The fact that it is common to find at the autopsies of infants
who have died from mel@ena erosions, defeets, and even uleers in the
mucous membrane of the duodenum, stomach, and cesophagus, is not
regarded as weakening this theory. For it is ingeniously argued : there
has been slackening “of the circulation in the umbilical vein with
formation of a thmmhua, and later from that thrombus pieces have
separated and have been carried as emboli into the small arteries in
the gastric or intestinal walls, where they have produced local death
of the tissues,and partial digestion of the mucous membrane has taken
place, with exposure of the vessels and hsemorrhage. These little de-
fects or uleers are, it is said, found in 45 per cent. of the cases. It is an
ingenious theory, but "!-tﬂ]'].t]l?m} only. Another purely theoretic view
is that the haemorrhage is due to the closure of the ductus arteriosus
at a relatively slower rate than the foramen ov ale, causing increased
pressure in the abdominal arteries. Other theories are retention of
the meeonium and the exposure of the infant to cold. That in many
of the cases of melwna neonatorum the bleeding is concerned m some
way with disarrangement of the readjustment processes, and more
especially with the vascular part of the adaptation, must, I think, be
admifted as exceedingly probable; but here again the pathologist is
brought face to face with the objection that such vaseular disturbances
must be very common, while mel®na is very rave. Consequently
many observers have welcomed the idea of an antenatal canse or pre-
digposition.

Fourth, the idea that an antenatal factor must be looked for in
melena neonatorum is not new. Further, it has taken many forms ;
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and it has either stood by itself or has been regarded as accessory to
other factors. In one of its simplest forms it is the recognition of
mel@na as a manifestation of hiemophilia; and the obvious objection
that there is no hereditary history of that disease, nor indeed any
other sign of it, then or later, is explained away by regarding it as a
temporary hiemorrhagic diathesis in the new-horn, Nevertheless, in
some cases, it is probably a correet explanation ; for in women hamo-
philia may show itself only as post-partum hamorrhage, and possibly
the new-horn may under cerfain civeumstances show it nnl‘l.' as melana,
Another view is that the disease is congenital purpura, and has been
transmitted from the mother; Ihiehl {/:.ar,.f;.?'_ I Gebuvtsh. w. Gyndlk.,
xli. 218, 1599) has reported a case in which this transmission seems
to have taken place, but it is exceedingly rare. Malformation of the
heart or great vessels is another form the antenatal factor has taken,
and congenital syphilis of the hemorrhagic type is another.

Such, then, are the etiological theories of melina neonatorum.
Their enumeration has at least demonstrated the presence of the
antenatal factor ; it has possibly done nothing else of any value. Let
it be added to the foregoing, that in some cages of melina no patho-
logical changes at all have heen found, and the reader will be impelled
to say with UUIIIL I (anlnw Lraité des mal de Uenf., ii. 143, 1897),
“la pathogénie est loin d’étre simple.” And as to treatment ? That,
likewise, is “far from simple,” save in the cases where it is just
nothing at all; in such it has a simplicity truly, but not one of the
right kind. Doubtless prevention iz better in melena neonatornm
than any attempt to cure; but a wise prophylaxis depends upon a
knowledge of the pathogenesis and etiology, and that is still wanting.
Theoretically, it may be said that we ought to endeavour to favour
the l'ﬁrltll]lthtullll_'-llfx of functions at hrth ; hut, practically, this is not
easy to do unless we know wherein and how the readjustment is fail-
ing. In the presence of a well-marked case of melana, it will
generally be wise to keep the body of the infant warm (for the
application of cold, e.q. ice, to the abdomen has met with no con-
spicuous sucecess), and to give some styptic internally. I‘mslhly it
may be found that the injection of a solution of gelatin (5 per cent.
to 10 per cent.) into the bowel will give good results.

KERATOLYRIS NEONATORUM,

Under this name, or under its synonyms (Dermatitis exfoliativa
neonatoruim, lutl.ms disease, Dermatitis erysipelatosa) is known
an affection of the new-born, whose most prominent symptom is
an exageerated euticular desquamation. 1 say “exagoerated,” for
there is a physiological furfuraceous or finely lamellar exfoliation
of the epidermis which oceurs in all new-born infants, It is one
of the outward manifestations of the readjustment changes which
follow birth; but there is some degree of mystery as to its causation,
possibly it may be produced snuplx by the 111}'n1rr of the Ll}ldLrlllls
in the absence of the liquor amnii, possibly there is a deeper seated
and more recondite cause than that. At any rate, a clearing up



KERATOLYSIS NEONATORUM 13

of our knowledge of the physiological desquamation of the new-born
eould not but prove of value in elucidating the pathogenesis of Ritter's
disease. In Figs. 6 and 7 are high and low power miero-photographs
of the appearances of the
skin in a new-born infant,
with perhaps an excessive
degree of desquamation,
cerfainly with a well
marked degree of it. The
looseness of attachment of
the layers of the stratum
corneum is in these clearly
displayed, and there can
be no doubt that in the
new-horn the normal in
this respect very easily
may pass over into the
pathological. In Ritfer’s
disease, however, there are
other signs than epidermic
desquamation. There are,
according to Ritter him-
self (1) a prodromal stage,
in which there is a dry scaly condition of the epidermis; (2) a stage
of ervthema and exudation; (3) one of exfoliation and drying, the
desquamation following progressively the march of the redness; (4)
one of reintegration of the epidermis, accompanied by a fading of the
erythema ; and (5) a stage
of sequele, such as boils,
abscesses, and  eczema.
Often the whole process,
prior to the sequelwe, is
completed without severe
constitutional symptoms :
but there may In some
cases be diarrhea and
pneumonia. I have met
with a case of keratolysis
neonatorum in which the
symptoms were torpidity,
rejection of food from the
mouth, unless it were put
far back on the tongue,
highly coloured stools, and
swelline of the parotid
glands; at ten days after
birth the cord bad not .
separated ; the child died when a fortnight old; it had been born
after a dry labour, and the desgquamation was going on at birth.

A most puzzling malady this has proved to the physicians who
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have met with it, a character which it has in common with many other
neonatal diseases. Dossibly it is to be regarded, like several other
morbid states of the new-born, as a symptom rather than a disease
by itself. It may, for instance, be a symptom of sepsis, in which case
we invoke the factor of neonatal infection; it may be the result
of an exaggeration of the physiological exfoliation of the cuticle,
in which case the readjustment factor iz brought into the etiology ;
or it may be the consequence or accompaniment of an intrauterine
disease, such as feetal measles, scarlet fever, or erysipelas, in which
case it 1s the antenatal factor that is being advanced. We must,
it is to be feared, leave it where Caspary ( Vierteljuhrsehr. f. Derm.
w. Syph., xi. 122, 1884) left it sixteen years ago—“an f-pldmum]yalb
of unknown nature, with secondary hyperwmia of the eutis.”

PEMPHIGUS NEONATORUM.

Another disease (or symptom of disease) of the new-horn, which
is probably connected with a disturbance of the readjustment pro-
cess, in so far as it affects the skin, is pemphigus neonatorum. A
great deal has been done within recent years to elucidate the bhullous
conditions of the skin of the new-born, and there has been an attempt
to get rid of the term “pemphigus,” and to put in its place such
names as “congenital bullous dermatitis,” “epidermolysis bullosa,”

“congenital dermatitis herpetiformis.” Reference will be made to
it in another part of this work; in the meantime, it may be said
that for its explanation it has been found necessary not only to
invoke the readjustment and infection factors, but also the antenatal,
in so far as most authorities have been led to aseribe the malady
to a congenital and often hereditary vulnerability of the skin, even
when there have been no lesions present at birth.

SCLEREMA NEONATORUM.

Sclerema of the new-horn is a grave disease, characterised by
induration of the subeutaneous cellular tissue, and a lowering of the
body temperature; and more widely different and even conflicting
theories have been advanced to explain its origin than have been
brought forward in connection with any other mneonatal morbid
condition. Truly a plurality of theories is present, with not a
little of the “guesser’s darkening of knowledge”; a bad omen for
the emergence of truth. It can, at any rate, generally be separated
from “@dema neonatorum,” which is almost eertainly a symptom
ather than a disease per se.  The readjustment factor has been
sought for and found in the condition of the subecutaneous fat
at and about the time of birth; it is more easily solidified by
a fall in temperature, and the new-born infant which is not kept
warm becomes scleremic. DBut it may very fairly be asked, why,
then, is sclerema neonatorum comparatively so rare, for chtfunl}
many intants are allowed to become chilled? Further, in a case
which T saw some years ago (35), the mieroscopical appearances
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of “the subcutaneous tissue suggested something very different from
‘-sIl‘ﬂpIL solidification of the adipose layer; lhl'T showed an invasion
of the layer by bands of connective tissue, and an atrophy of the
fat cells (Fig. 8). Another origin for the disease was found in
the cardio-vaseular readjustments at birth, or in the disturbance
of them. Some writers identified sclerema with morbus ceeruleus;
others grouped it with the infections, and saw in it an unusual
form of erysipelas neonatorum. The antenatal factor (a convenient
one in these cases, about which our ignorance is the densest) has
of course been long in the field, and has ranged from feetal syphilis
and myocarditis, to “anomalies of the lymphatics and antenatal lesions
of the thermic nervous centres. What I wrote in 1895 (4, p. 53)
I may with safety place again here: “ It would seem as if nothing

less}than the labours of an international committee of investigation
might succeed in elearing up the confusion, and in undoing the
results of the erroneous generalisations of the past century.” Spes
ineerfa ! At any rate, the malady affords another instance of the
intrusion of the antenatal factor into the pathology of the new-born,
and to illustrate this intrusion has been the chief object of this and
of the preceding chapter.

There are yet other morbid states of the new-born, such as
asphyxia neonatorum, and neonatal heart disease, in which a dis-
turbance, or rather a complete arrestment of the physiological
readjustment at birth, is very evidently present. In them, also,
it is not difficult to recognise the antenatal factor in the background
of the etiology.
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Summary.

From the facts which have been enumerated, it is clearly evident
that if the characters of the diseases of the new-born infant are to he
understood, it is essential that aceount be taken not only of the cireum-
stances that the infant’s organism has just passed through a period of
traumatism, and is passing through one of readjustment to meet
new requirements in a new environment in which microbes are
plentiful, but also that during the nine months of intrauterine
life which precede birth, it may have been the sphere of morbid
processes which have left their impress upon it. It may come
into its extrauterine surroundings already diseased, or malformed,
or predisposed to some pathological development. Like pregnancy,
neonatal life is an epoch which has a physiology in many respects
peculiar to itself, and which borders very closely on the patho-
logical, tending very easily to pass over into it. Further, just as
every woman brings with her into her pregnancy the results of
her past pathological history, so the new-born infant brings with
him, out of his antenatal life into his neonatal existence, the effects
of any morbid processes which may have attacked him in utero.
In this way the pathology of pregnancy and the maladies of the
new-born infant are both invested with peculiarities; in the former
there is, among other things, the pathology of pw—wl-mdumwe
maternal life; :-nul in the latter there is, among other factors, the
pathology of antenatal fewetal and embryonic life.
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In this chapter a beginning is made. In previous chapters the
general relations of Antenatal Pathology to Postnatal and Neonatal
Pathology were considered ; in this chapter, and in those that follow
till the end of the volume is reached, 1t 1s Antenatal Pathology itself
in all its wonderful variety of phenomena that is the subject of study.
A beginning, then, is made with Antenatal Pathology; but it is not
pulpu&.ed i,u begin at the beginning of Antenatal I’athology. To do
so would be to heum with the most obscure and most difficult part
of it, namely, Germinal Pathology. It is better, in every way, to
commence with Feetal Pathology. When that has been mastered, it
will be easier to deal with Embryonic Pathology ; and, thereafter, even
Germinal Pathology will have its darkness to some degree illumined.
For the feetal period of antenatal life is that lying nearest to post-
natal, and in this case proximity means some degree of similarity.
Feetal Pathology has, indeed, much in common with Neonatal and
Postnatal Pathology, has certainly much more in common with them
than Embryonic Pathology, which at first sight seems to have nothing
at all in common, to be entirely foreign to them. This, however, is
not quite true, and the study of Feetal Pathology will show it. 1t is,
then, convenient and reasonable to begin Antenatal Pathology with
the part which in its manifestations most closely resembles the
morbid processes of later life. What we know of Postnatal Pathology
is thus made to throw light upon the darkness of Foetal Pathology,
and by and by what we shall find out about Fowtal Pathology will
carry the light onward, not intensifying it in transmission, into
the thick darkness of Embryonic and Germinal Pathology. Natura
in operationtbus suis non facit salfwm ; let us try to imitate nature
by endeavouring progressively to find ont the secrets of these opera-

tions with whieh she astonishes and humbles us.
T
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General Characters of Feetal Life.

As it is necessary to be acquainted with the physiology and
anatomy of the new-born infant in order to understand the peculiar-
ities of neonatal diseases, so a knowledge of the physiology and
anatomy of the feetus throws much light upon fetal pathology.
There are many, many problems connected with these subjects still
awaiting solution; but enough is known of intrauterine life and
health to help materially in E‘hlﬂll’l"ttl!]” the causes of intrauterine
death and disease. Let us try to form a general conception of the
characters of feetal life.

The chief feature of intrauterine life is its parasitism or semi-
parasitism. The fotus spends the whole of its existence, which
lasts, roughly speaking, about seven and a half calendar or eight
lunar months, in the interior of the uterus. It is immediately
surrounded by the liquor amnii, which, serving as a natural water-
cushion, protects it from sudden shocks and j Jars ; the uterine walls, by
their umwth and distensibility, allow inerease in size and freedom of
OV ement to the feetus, w hile they shield it from harm, and maintain
by their vascularity that constant temperature so needful for healthy
develnl':mmt; and, external to the uterus, are the partly osseous,
partly muscular pelvie and abdominal walls, which serve still further
to secure the safety of the tender organism. In its protected position
the feetus makes little call upon several of its organs: its lungs are
absolutely quiescent; its stomach, intestine, th;m.f-‘ }HII}IHLLIG
alands, and skin are largely in a resting state. The heart and liver,
]umex er, are active ; and the thvmus, t]n‘mnl, Hll]‘}lﬂlﬂlil.ll glands ‘md
wnlpd,l,lwtm system play a very considerable part in the IIII}R]Ulﬂﬂy
of intrauterine life. The brain and spinal cord, more especially the
cord, are quite capable of replying to all the demands which are
made upon them, their activity being chiefly of the reflex type during
this period of existence.

The most important and the most active of the foetal organs has
not yet been referred to; it is doubtless extra-corporeal, and the
feetus is only part possessor in it ; nevertheless it is the dominating
influence in foetal life, and is absolutely essential to the unborn infant.
Without the placenta, intrauterine existence in the fewetal period is
impossible ; with it, in a healthy condition, almost all the other organs
can be dispensed with. Feetal vitality, although not structural
integrity, may be maintained by the aid of the }}Iaﬂ,ilirl alone. The
brain and the spinal cord may be absent; the intestines may he
occluded at several places or reduced to a few coils: the mouth
and anus and naregs and pharynx may be imperforate: the lungs,
kidneys, liver, and spleen may be wanting: and the heart may be
little more than a dilatation npon the chief blood vessels : yet so long
as the placenta is available, feetal life can go on. Nay more, the
headless, and limbless, and almost trunkless foetus known as an
allantoido-angiopagous twin of the anidean type, does not require
even a heart in order to continue in life, so long as he can maintain a
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connection with a corner of his twin-brother’s placenta. The placenta,
then, is physiologically necessary to the fotus, and the fortal economy
18 Lum[llete nnnl'lrr when it includes the umbilical cord, the phcentm
and the membranes. The important facts in feetal physiology, there-
fore, ave—(1) The preponderating influence of the placenta, which is
really lungs, kidneys, stomach, and perhaps even liver to the unborn
infant ; and (2) the characters of the intrauterine environment,
which may be described, in a phrase, as life in a fluid medium of high
and practically constant temperature, in the dark, and with almost
complete protection from external violence. Feetal life, in short, is
semi-parasitism upon the mother through the placenta.

Contrast between Embryonic and Fcetal Life.

The chief result of the physiological activity of the feetus is
growth, growth of a remarkable kind and taking place at a remark-
able rate, but growth alone ; there are no striking alterations in the
relation of the various parts of the organism to one another, no
fusions, no separations of parts; and in the head, and the limbs, and
the liver, and the intestine of a full time feetus we can recognise with
no difficulty these structures as they oceurred in the feetus of three
months, only they were then much smaller in size. In this respect,
the result of feetal physiological aectivity contrasts very sharply with
that of embryonie vital processes. From the apparent chaos of the
cerminal globe comes the orderly arrangement of the embryonic
world. Not simple increase but evolution is the great accomplish-
ment of the life of the embryo. Not at once either is the evolution
manifest and complete, but after a time of arrangement, of re-arrange-
ment, and of remodelling, and through a series of changes Iﬂ]Eldﬂ-
scopic in their variety and in the 1a,p1f11t‘r of their transposition.
The feetus of nine or ten months is, although greatly enlarged,
evidently the same organism as the f{]?tll'-u of three or four months.
Put a nmmnfnurr alass over the latter, and you may quite well
lmagine that you are looking at the fDlIﬂEl Quite otherwise is it
with the E]‘.ﬂbl‘j" What dissimilarity there is between the embryo
of forty and the embryo of fourteen days! In appearance, what
resemblance can be seen between the embryo of fourteen days and
the blastodermic vesicle? Truly, there is a deep-seated, a funda-
mental difference between the results of vital activities in the feetus
and in the embryo. At the same time, there is no sharp line of
division between the two periods; there is no special day, far less
minute, when it ean be said the embryo has now become a feetus, the
time of modelling is past and that of growth begun, On the contrary,
some traces of the peculiar activities of the emhn o continue to appear
throughout the whole foetal epoch; and growth is not, of course,
absent in the embryonic period. ludeed there is a sort uf transition
time, the neofeetal, and to that it will be well to direct attention, for
it has a very evident importance, as in fact all transition times have.
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The Neofeetal Period.

Just as postnatal life begins with a period of transition or read-
justment to suit new environmental conditions, a period named the
neonatal ; so the passage from embryonic to feetal life is marked by
a transition time of adaptation (Netura non facit saltus—Nature
makes no leaps) which we may call the neofeetal, during which, among
other notable phenomena, the placental economy is being establ ished,
The neofwetal period coincides roughly (there are no slhup limits,
Nature, as has been said, making no leaps) with the second half of
second (lunar) month of intrauterine life. Itz commencement is
on or about the fortieth day (end of sixth week), when the new
organism takes on a form which can be recognised as distinetly
human : this somewhat indefinite change Minot regards as marking
the end of the em bryonic epoch
( Human Lutmlwfr{gu, p- 391,
1892) and the beginning of the
foetal. It is, however, hetter
to regard it as marking the
beginning of a period which
is neither embryonie nor feetal,
but a transition between or
combination of the two— the

=B ﬂtl'g:l:]li."illll is putting ~off its
/ %!"‘ distinetively embryonic and
!x@r : putting on its feetal characters,
1= Er - e . .

o ) is becoming frwman, e re-
\"\-\.._ - ofF

cognisably similar to child or
R Fia. 10 aduls. The ©transition” form
is seen in His" embryo xxxiv.
(Dr.), the estimated age of which was thirty-eight days, and the length
nl which from neck- iwm! to coceygeal bend was 15 em. (Fig. ‘J}
“Transition ulgrull%m, we may uall 1t yet it 18 pmhdh]}' maore
correct to regard organisms of all ages between six weeks and two
months as transition forms, the transition itself being not sudden,
but gradual, requiring two weeks at least. For, during the seventh
and eighth weeks (neofcetal period), several changes take place in the
appearance of the organism; and some of these can be recognised by
comparing the His embryo (Fi ig. 9) with a feetus (Fig. 10) in my
collection, measuring 25 cms. in length {-rL]:lli[:l-glltj_\"f‘eqll length),
and of an estimated age of fifty-six :LL} s (end of neofetal period).

Anatomy and Physiology of Neofeetal Period.

The changes which oceur in the neofeetal period are external and
internal ; they are less marked than those which have oceurred in
the embryo, but they are much more marked than those that are to
oceur in the feetus.

With regard, in the first place, to exfernal appearances, the following
may be emphasised as noteworthy. The greater part of the head of the
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six weeks’ embryo is sharply flexed at right angles to the back part of the
head and neck, so that the eye lies in front of the ear and below its level.
The point where the back part of the head is continuous with the trunk is
marked by a concavity, called the Nackengrube. In the feetus eight weeks
old, elevation of the greater part of the head has taken place, so that now
the mid-brain lies above instead of anterior to the hind brain, the eye lies
in front of the ear, but more nearly at the same level, and the Nackengrube
is almost cbliterated. In the six weeks' embryo there are no traces of
eyelids, the external ear is scarcely recognisable, and the maxillary processes
have little more than united in the median line anteriorly ; in the eight
weeks’ feetus the eyelids are present, although not fully for meﬂ the concha
is quite 1'Lxsl:mgmslmhle the anterior fusion of the maxillary processes is com-
plete, and the face has taken on the human appearance (eyes, nose, mouth,
chin). In the six weeks’ embryo the upper limbs (in profile views) reach
beyond the level of the heart, show the tripartite division, but are still
strikingly bud-like ; in the eight weeks’ feetus they reach beyond the
anterior margin of the chest (in profile views), show clearly their three
segments and five separate digits, and are flexed at the elbows and bent
upwards towards the face. Similar but less marked changes take place in
the lower limbs., The anterior contour of the trunk in the six weeks’
embryo shows very evident bulging, due to the presence of the heart and
liver ; this character is not so noticeable in the eight weeks’ feetus, although
in it also the liver is of * relativ ely enormous t:ltmenqmns, and mm}hw well
into the hypogastric region. The epidermis at the end of the first month
consists of two layers, and this two-layered stage lasts till the end of the
neofeetal period ; probably the outer layer of cells represents the epitri-
chium. The dermis is not yet differentiated into corium and subdermal
layer ; but the anlage of the mammary gland can be seen at the eighth
week. The candal projection (true tml}, which attains its maximum about
the thirty-fifth day (end of fifth week), becomes less and less marked during
the neofmtal period, and has disappeared as a free appendage at the end of
it (attainment of * human ” form). During this eventful period, also, the
protrusion of intestine into the umbilical cord inereases to reach its maxi-
mum in about seven and a half weeks ; the genital tubercle, which at first lies
anterior to or within the orifice of the cloaca, becomes more prominent,
although it cannot yet be distinguished as penis or clitoris. Such are the
external changes taking place in the organism during this transition time of
neofeetal life, those most noteworthy being the elevation of the head, the
-'_hmppmrmwe of the tail, and the *:pemahmtmn of the face and limbs.

The #nternal nhauges are no less wonderful and epoch-making. They
are also numerous, and call for some kind of classification. They may be
conveniently subdivided into—(1) the more marked or more typically
embryonic changes, and (2) the less marked and more specially feetal
changes. In the former group I place the changes which occur in the
skeleton, in the craninm and its contents, and in the pelvis and lower
part of the abdomen and their viscera. In the latter group may be ranged
the changes, slicht in character, which take place in the organs of the
thorax and upper part of the abdomen.

1. The skeletal changes.—The changes which oceur in the skeleton are
chiefly of the nature of commencing ossification. Ossification begins in
the neofeetal epoch, to end far on in post-natal life—a developmental
change late of appearance, late also of completion. At the seventh week
ossific nueclei appear in the claviele (first bone, then, to become hone); in

6
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the shaft of femur and of tibia; in the frontal, parietal, interparietal, and,
perhaps, in the squamosal and palatine bones; in the bodies of the
vertebra, at any rate in the dorsal region ; and in the ribs (in this week or
the next). In the eighth week the number of ossific nuclei is increased by
the appearance of those for the shafts of the humerus, radius, and fibula ;

for the nasals, lachrymals, vomer, superior maxillaries, and malars ; fm'
most of the vertebrie; and possibly also for the metatarsals and meta-
carpals.  Ossification then has made a commencement at the end of the
second month of intrauterine life.  The rest of the skeleton, though not
ossified, is already definitely mapped out in cartilage or nmmhrane, e.q. the
skeletal pieces of the limbs. It is notewor thy that the sternum consists of
two cartilaginous lateral halves, still separate ; and that the neural arches
have not vet met on the dorsal side of the spinal cord. The condition of
the spinal eord may be referred to here. It equals in length the vertebral
column, the lumbar and cervieal enlargements are indicated, the central
canal begins to contract towards the close of the neofeetal period, and the
anterior fissure begins to appear and the grey matter rapidly to increase.
The notochord has begun to disappear.

2. The vephalic ehanges,—In the region of the face during the neofcetal
period there are noteworthy changes. The nasal processes grow to form
the external nose ; the anlage of the lachrymal duet is present at the sixth
week as a solid ridge ; the development of the teeth begins with the formation
of the dental groove and ridge at the seventh week, and the budding of the
enamel organs at the eighth week. The anlage of the submaxillary gland is
present at ‘the hvummnrr of neofcetal life, that of the sublingual appear =oon
after, and that of the p’lmtnl at the Lli'{hth week ; ahnut the same time
chondrification of the larynx begins. Of all the internal L]li!.[lgjl_”; in the
head-end of the feetus at this time, those of the brain are of most importance.
The unequal growth of the various parts of the brain, which has already
led to the production of mid-brain flexure and neck-bend, continues; the
wonderful expansion of the cerebral hemispheres makes a commencement,
and at the end of the period these structures have expanded to the edge of
the mid-brain ; the Sylvian fissure or fossa was evident at the fifth week,
marking off the frontal from the temporal lobe, and in addition there can
now be seen the Dogenfurche or callosal fissure, these two being total
grooves or true folds of the brain ; and the base of the olfactory lobe is carried
forward by this same cerebral hemispherical expansion. The axes of the eyes
become parallel ; and there is fusion of some of the tubercles which go to
form the external ear. There are already indications of all the eranial nerves,
but at this time the cavity which exists in the optic stalk begins to close,

3. The pelvic changes.—At the opposite or pelvie end of the feetus
important changes are also taking place. The Wolfian body reaches its
maximum of development at the seventh week, and at the eighth begins to
resorb ; the kidney, which measures barely 2 mms. in length at the sixth

week, is 25 mms. at the end of the neofetal period, shows commencing
]ulml.ltmn, amd in it Malphigian corpuseles begin to form. It is stated that
a dilatation of the allantois to constitute the urinary bladder takes place, but
the details of the development of this part of the urino-genital apparatus have
not been yet ascertained. The testis is histologically distinguishable from
the ovary at the sixth week by the smaller number of Ureier (primitive ova or
ovie cells) in it. The fusion of the Miillerian ducts has begun at the eighth
week. Sex, therefore, is already recognisable in the ‘neofeetal period,
albeit the distinguishing character is microscopical.
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4. The thoraco-abdominal changes.—It is a remarkable fact that after
the sixth week of intrauterine life the organs of the thorax and upper
part of the abdomen may be said to have completed their development ;
during the remaining thirty-four weeks they grow indeed, but show no
changes in their construction till birth forees new functions upon them ;
some of them do not change even then. This is specially true of the heart
anil great vessels, for they change little, if at all, between the beginning of
the neofcetal and the end of the feetal period. In the cireulating blood
red cells (nueleated) are the most numerous, but the red plastids (non-
nucleated) have begun to appear. The liver also is well developed,
and grows {inmnmuslg, in size in the second month, and the gall-
bladder is present. The spleen is quite recognisable. There is a
slight change in the pancreas, but in its position only; it lies at first
parallel to the long axis of the body, and later comes to be directed trans-
versely. The asymmetry of the lungs is seen even at six weeks, and the
lobes are marked off as branches. The typical form of the stomach is
indieated at the fifth week, before, therefore, the beginning of the neofoetal
epoch ; and the villi and glands of the intestine have begun to develop at
the second month, altlluutm the intestinal coils continue to elongate during
feetal life, and may not have taken up their permanent position and
relations even at the time of birth. The development of the thymus gland
from the entoderm of the third gill-cleft has begun. The two lateral
anfages of the thyroid gland have united with the wlli'flﬂ median anlage at
the seventh week; the ductus thyreoglossus may remain open till the
eighth week ; and at the same time the formation of hollow acini has com-
menced. In one detail, however, development in this region is incomplete :
the separation between the pleural and abdominal eavities has not taken place
in a two months’ feetus,

Not only are there changes, external and internal, in the embryo-fecetus
during the neofeetal period, but there arve also alterations in the feetal append-
ages of very considerable importance. The organism lies in the sac formed by
the decidual membranes, the reflexa heing still distinet from the vera ; the
chorion is villous all over, but the villi in the region where the placenta is
soon to form are larger than the others, and are .1I1eadv vascularised to a
greater degree by the allantoie or umbilical ve essels ; the decidual membranes
and chorion weigh fogether from 11 to 15 grms.; the liquor amnii is pre-
sent in the amniotic cavity to the amount of 10 to 13 grms.; the umbilical
vesicle has atrophied, but is still to be seen attached to the abdomen of
the neofeetus by a thin cord, and doubtless there is still some circulation
going on in the vitelline or omphalo-mesenteric vessels,  As has been
already stated, the projection of intestine into the umbilical cord is
increased during the first week of the neofeetal period. The great changes
seen in the environment of the feetus at this epoch are the replacement of the
vitelline by the allantoic or umbilical eireulation, and the progressive growth
in importance of the placental over the general chorionie circulation.

The end of the neofeetal period therefore coincides with the
beginning of the placental connections. There is thus a sort of birth
before birth, a transition not so sharp as that which occurs at the
tenth month of intrauterine life, but nevertheless definite enough
and of great importance. Further, just as there are many traces of
the feetus to be seen in the new-born infant, so in the neofeetus there
are not a few indications of the embryo; there are in it still some
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sicns of typical embryonic or developmental activity, as the pre-
t:edmﬂ paragraphs abundantly have demonstrated. By the end of
the third month, as will be seen, the new-born feetus is fairly estab-
lished under the placental régime, its yolk-sac (vitelline) connections
can be dispensed with and all its cireulator y activities can be con-
centrated in the allantoidal union with the decidua serotina. The
transition thus aceomplished is not without its element of danger;
and just as the neonatal period is commonly one of danger to the
new-born infant, so the neofcetal is full of risk to the “new-born
feetus.” It is, at any rate, a fact well known that intrauterine life
is often brought to an untimely end by abortion at the third month.
The incidence of abortion so immedi wtely after the neofeetal period
suggests want of complete adaptation to the new condition of life, in
other words, a defective establishment of the placental connections.

Feetal Growth and Development.

Such being the characters of the neofeetus, it remains for us to
trace the stages through which the organism passes in order to become
a neonatus ; in other words, it is necessary for us to possess some know-
ledge of the changes which oceur month by month in the growth and
LIewU]:mult of the feetus from the eighth to the fortieth week of
intrauterine life. It 1s essential that we have some idea of the lmd;.,

the diseases of which we are preparing to study: that is, if we wish
in any measure to make progress in our knowledge. Dry details,
doubtless, but peculiarly essential. Details which the reader skimming
lightly over the surface of the subject will pass by. Let them be put
in small type to warn off such readers: let them also be compressed
within reasonable limits. Perchance a reader here and there will
read, and remember, and even form visual images of the fofus
at the different months. Unfortunately for him and for Antenatal
’athology, only glimpses of antenatal life are yet possible; it is not
practicable, through imperfeet knowledge, to give a cinematographic
procession of feetal forms at different stages and of different ages,

TaIRD MoONTH.

The third month of intrauterine life is, let it be borne in mind, the first
month of typically feetal life. In it, as in all the months that follow it,
there are changes to be recorded ; changes which may be grouped into
external, internal, and environmental. These may be taken in order.

The feetus by the end of the month measures from 7 to 9 ems. in length,
and weighs 30 grms. (460 grs.). The protruding abdomen has receded. At
the ninth week two lines are very evident on the face, one from the eye to
the angle of the mouth, the other passing down alc r:lmlch‘ of the nose; the
external nares are closed with a plug of epithelium, which disappears later
(at the fifth month). The eyes are now protected by eyelids, and the mouth
15 closed by lips ; 1if the mouth be opened it ean be seen that the ﬂlmttmg
off of the buceal from the nasal cavity has begun in this month and is
finished at the end of it, when also the uvula “has appeared. In the ex-
ternal ear the upper and posterior part of the concha bends forward so as to
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cover the anthelix : this stage of anteversion of the ear has a short duration
of possibly a fortnight. The toes as well as the fingers are now separate.
In this month there is the first indication of nails, as thickenings of the
epitrichium over the end of the digits; but the primary terminal position
of the thickened epitrichium (* eponychium,” Unna) is quite transitory, and
soon “the ungual area migrates to the dorsal side of the digit” {"\hrmt ap.
eif., p. 554), throngh growth and expansion of the l'lEl.llll-E':I' side. The
epldeunﬁ at this age has reached the “several-layered stage™; there is a
basal layer of ecuboidal cells, then two or three rows of 1|w=gnh:|~ large cells,
and an outer epitrichial ]1} er of distinetive “dome” cells. On parts whieh
are to be hairy the epitrichium does not advance beyond this stage, but on
hairless lmlts it persists as several layers. Later, it is probal Ie ﬂmt the
epitrichinm undergoes cornification, becoming the stratum corneum or horny
layer, while the stratum lucidum has become differentiated and is continnous
at the ends of the digits with the nails. The dermis shows two layers at
the third month : (1) A true dermal layer or corium, and (2) a subdermal
stratim.  Hair anlages appear at this time over the forehead and eyebrows.
At the pelvie end of the ten weeks’ foetus the geniml tuberele is prominent,
and on each side of it is a “genital labium " ; later (in the fourth month),
the genital labia unite to form the serotum in the male, or remain separate
to constitute the labia majora of the female. It is hardly possible at the
end of the third month to tell the sex of the feetus from the inspection of
the external genitals, but sometimes in the male the urethral groove in the
genital tubercle has closed, and then it can be said that the distinctive stage
of the penis as compared with the clitoris has been attained. Finally, with
regard to these external characters and changes, it has to be noted ihat. by
a mechanism, the nature of which 1s at 111‘1_":-=Lllt unknown, the loop of
intestine in the root of the umbilical cord is retracted within the abdomen.
The internal changes during the third month ave, like those in the
neofeetal period, of very considerable nuportance. In respeet, in the first
place, to the skeleton, it is to be noted that the neural arches have met
l}ihtE'.llﬂlh' in the :lurn*ll but not yet in the lumbar and sacral regions of
the spine. In addition to the ossific nuelei which have already Ippﬁtrl‘ti
deposits of bone have to be recorded in the ulna, phalanges, prcmlmmllalmﬂ,
tympanals, ilium, ischium, occipital and sphenoidal regions of the cranium, in
the mandible, and also in the lower end of Meckel's cartilage which is in-
corporated in the mandible. By the end of the third month the joints of
the limbs are true articulating surfaces, having passed at this early date out
of the synarthrodial stage; the articulating surfaces are therefore shaped
before any free motion can begin. In the spinal cord the eontraction of the
central eanal continues till, at the tenth week, the walls have met everywhere
except at the dorsal part ; the cords of Burdach have arisen, the anterior and
posterior horns of grey matter ave of equal size and of the same shape, and
are connected by a broad band ; the cord itself is still as long as the spine,
and its cervical and lumbar (‘Jlf.uff{'nlmltq are quite well ll[‘\'ElUlTLd In the
brain the anlages of the w-rehellir hemispheres and vermis are recognis-
able, and the characteristic transverse fibres of the pons Varolii have
a,ppmlml as a narrow, thin band ; the mid-brain, which has had a precocions
expansion, continues tu:n orow, hut at a mueh slower rate, and at the third
month the cerebral pmluncl:w are just recognisable; in the fore- brain, the
anlages of the septum lucidum, corpus callosum, fornix, and anterior
commissure are well seen ; the cerebral hemispheres t*untmlu.. their remark-
able expansion, and now cover fully one-half of the mid-brain (the stage
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of ﬂm’elnpnwnt which is permanent in 1!*}31111"‘-}, the Sylvian fossa begins
to deepen into a fissure, and the Bogenfurche is now w ell marked : nud a
differentiation and forward hending of the olfactory lobe takes place. In
the eye, atrophy of the arteria centralis and of its branches begins, folds
appear on the retina due to its rapid growth, and the lachrymal gland can
be recognised in a solid state. The tympanic cavity is very ‘small. Further
development takes place in connection with the dental germs of the milk
teeth, and the follicular wall appears.

There are changes at the pelvic end of the feetus during the third
month. The festis can now be distinguished from the ovary by its external
form ; its descent begins about the tenth week, and is due in the first
instance, at any rate, to atrophy of the part of the uro-genital ridge lyving
tailward of the ht-.xui] gland. The resorption of the T'h olffian Im:h COll-
tinues, but traces of the glomeruli can usually be made out till the end of
the month. The fusion of the Miillerian ducts to form the uterns is
generally complete at this time, so that the sex can now be determined by
the presence or absence of that strueture.

The thoraco-abdominal changes are comparatively unimportant. The
heart shows little alteration ; but the blood 1s now mainly made up of red
plastids (non-nucleated), and nucleated red cells form a small minority. The
lumen of the anlage of the thymus is obliterated about the twelfth week ; in
the thyroid the formation of hollow acini is continued. The changes in the
stomach consist in the development of the peptic and mueous glands, and in
the appearance of prominences hetween the gland openings, which have been
called villi, but are not truly so. In the liver (which is very large, extending
into the hypogastric region) the vascular territories of the portal and hepatic
veins are distinguishable ; and islands of tissue appear, each of which is the
anlage of a group of lobules ; the portal system cuts into these islands and so
forms the lobules. The supmluml glands assume the cap-shape at this time,
and eclusters of cells (sympathetic part ?) can be recognised in them, but only
during the third month. Both the kidneys and the suprarenals show rapid
growth, with the result that they are brought into contact, the adrenal rest-
ing upon the kidney. The dnphr'l”mntm separation of pleural from the
peritoneal cavity has now eompletely taken place.—( Mall in Bookei's article,
Arch. Pediaf., xiv. 649, 1897.)

The feetal environment has altered little at this month. The decidua
reflexa diminishes in thickness and shows marked degenerative changes—
presence of a hyaline substance, fibrin so called, and vagueness of the
cellular outlines, The chorionie villi are limited to the part in connection
with the decidua serotina, where, now, the small placenta (weight, 231 grms.)
is quite distinet. The wlmlﬁ' decidual sae with its ovular contents is about
the size of *“a goose’s egg” ; more exactly, its length is from 95 to 11 ems.
The umbilical cord is from 7 to 12 ems. lnng, shows =ome degree of torsion,
and has the umbilical vesicle attached to it at its placental end by the yolk-
stalk ; the rest of the yolk-stalk is embedded in the cord. The amount of
liguor amnii is about 42 grms.

Fovrra MoxTH,

During the fourth month of intrauterine or the second month of feetal
life (13 to 16 weeks) the foetus has a length of from 10 to 17 ems., and a
weight of about 55 grms. (850 grs.). Some hairs are to be seen on the
sealp, and over the body the fine down (lanuge) is beginning to sprout forth.
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Microscopic sections of the skin show 11&1_&-35 on the under side of the
epidermis, and the appearance of fat cells in the subdermal tissue (14 weeks).
Slight changes take place in the external ear; the tuberculum anterior
encroaches upon the fossa angularis, and IL{]T.IL{‘H- the lower part of it to a
fissure, and so the tuberculum itself comes almost into contact with the
anthelix and the anti-tragus ; through the growth of a ridge the upper part
of the fossa is separated from the lower, and the latter becomes the opening
of the meatus ; and later (in the fifth month) the lobule is marked off as
the tenia lobularis. The eyelids are now fully united. An inspection of
the posterior end of the feetus is at this month sufficient to determine the
sex of the offspring, as the serotum in the male is evident.

The internal changes which oceur in the fourth month are important,
although not so extensive as those of the third. With res pect, in the first
place, to the development of the skeleton, the seapula is one-half ossified at
this age; ossification has begun in the pterygoids, although these do not
unite with the alisphenoids till the fifth or even the sixth month ; the centres
for the body and odontoid process of the axis vertebra appear in this or in
the next month ; a point of ossification can be seen in the ascending ramus
of the pubis; the neural arches have closed throughout the whole length of
the spinal eolumn ; and, according to Professor Arthur Thomson (Journ.
Anat. and Physiol., xxxiil. 359, 1899) the sexual differences of the pelvis
are already indicated. The ossification of the cranial hones is proceeding,
but the spaces between them are still widely open. In the brain it is to he
noted that there is a rapid increase of the pons Varolii, that fransverse
grooves appear upon the cerebellum, that a rapid growth of the choroid
plexus takes place which quite fills the lateral ventricle, and that the corpora
albicantia can be seen on the floor of the third ventricle. The cerebral hemi-
spheres cover nearly the whole of the mid-brain. The Sylvian fissure
becomes deeper, and at the posterior end of the Bagenfurche appear the
anlages of the parieto-oceipital and calearine fissures, diverging to form the
future cuneate lobe. In this month, also, the cartilage of the Eustachian
tube can be recognised ; the enamel organ of the milk teeth is fully differ-
entiated about the fifteenth week ; and a commencement is made with the
development of the tonsils in the shallow pouch representing the second
gill-eleft behind the arcus palato-glossus (Gulland, Lalorat. Rep. K. C. Phys.
Edin., iii. 163, 1891). The trachea shows the high cylinder epithelium
which remains throughout life. At the pelvic end of the fortus the division
of the cloaca into nro-genital and anal openings has taken place (14 weeks) ;
the evagination which is to form the prostate and that which is to give ris.e
to Bartholin’s gland can be recognised ; and the testis has its permanent
form, but the sexunal eords in it remain solid throughout feetal life. The
conversion of the hind remnant of the genital fold into the gubernaculum is
aoing on, but iz not mmple ted rluunﬂ the fourth month. In the female,
the lumen of the vagina is elosed. The kidneys show well-marked Henle's
loops. The musculature of the stomach is (:ILHI"]}' evident at this time in
intrauterine life.

With regard to the feetal environment, it is to be noted that the decidua
reflexa is in contact with the vera, and exhibits still further signs of
coagulation-necrosis antecedent to its disintegration and removal, for it is
probable that Minot (op. cif., p. 20) is right in thinking that there is no
fusion but a complete disappearance of the reflexa. The meaning of the
phenomenon is not clear ; ““as to the purpose or advantage of the sacrifices
of maternal tissue we are in the dark,” says Minot (op. uf, p- 21); in the
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dark, truly, about these and many other things in antenatal life, but
beginning to see a pin-point of light here and there. The pl.mnnta has
increased in size in the fourth month, and weighs from 30 to 50 grms. ; the
liquor amnii weighs 60 grms, ; =o that the feetus now weighs a little more
than the placenta, and a little less than the liguor amnii. The umbilical
cord shows a certain amount of twisting ; in it the ceelom is nearly or quite
obliterated ; the vitelline duct remains till the sixth month ; and the now
solidified allantoic duct may persist till the full term. The external cover-
ing of the cord exhibits a double layer of ectodermic cells, the outer stratum
of which may possibly be the representative of the epitrichinm, at any rate,
some of its cells are dome-shaped. The length of the cord will be about
19 ems. (Hecker). The feetus, if expelled from the uterus at this month,
may live for some hours; and at this time its limbs may show vital
tremblings and twitchings.

The chief changes found in the feetus at the fourth month are still
situated at its two extremities (eephalic and pelvie) and in the skeleton.
The developmental or embryonic changes are fewer now than previeusly,
and affect particularly the external ear, the brain, and the genital organs.
Ossifieation is .m‘mu]} proceeding. lmhui growth in size and wmght is
wonderfully rapid.

Firra MoxtH,

In the fifth month (third of feetal life) the same rapid growth is con-
tinued ; the feetus measures from 18 to 27 cms in length, and weighs
about 273 grms. (8 oz.). The face and body of the feetus have a wrinkled
appearance, “senile ™ look, a character to be aseribed to the small quantity
of subcutaneous adipose tissue which is as yet present. At the same time,
the subdermal fat is inereasing, and can be seen in little whitish islands in
sections of the skin. The cells of the epitrichium are very large, much
larger than those of the subjacent layers. Near the beginning of the fifth
month hairs have appeared over the whole head, and by the end of the
month (twentieth week) practically all the hair areas have been mapped
out all over the body. The nails are becoming more horizontal and less
oblique in relation to the dermis. Sebaceous glands begin to appear on
the head at this time, and by the end of the month they are plentiful
there and elsewhere, with the result that traces of the vernix easeosa are to
be seen.  Sudoriparous glands also make their first appearance, but have as
yet no lumen, and consequently no secretion. The eyelids begin to show
signs of separation. Wax glands are developed in connection with the
external auditory meatus. The hymen is differentiated.

The internal changes consist, in the first place, in the extension of the
process of ossification, thus the osseous centres of the vertebral bodies reach
the surface of the cartilage during this month, and several of the bones of
the eranium take on their more permanent form. In the second place, the
brain shows further developmental changes: the ecerebral hemispheres
now cover not only the thalameneephalon and mesencephalon, but also the
cerebellum and medulla ; the fissure of Sylvins has become deeper and more
oblique, but still leaves the island of Reil exposed to wiew ; the fissure of
Rolando is sometimes found during this month, and the eolloso-marginal or
splenial fissure is generally recognisable, marking off’ the gyrus fornicatus ;
and the ecorpora quadrigemina on the dorsal wall of the mid-brain are
marked off by oblique grooves. At this time in intrauterine life the spinal
cord has greatly grown ; but the central eanal is now relatively small, for it
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is stationary. In the cerebellum the cells of Purkinje are recognisable ; the
cerebral peduncles begin markedly to enlarge, an enlargement :1111- in ffl'srfnt
|mrt to their penetration by the pyramids of the medulla oblongata. 1|1 the
third place, further changes occur in the developing teeth in the jaw ; in
the case of the milk teeth the follicle closes above the germ, the 111-111 of
the enamel organ iz resorbed, and dentine appears ; while the enamel buds
of the permanent teeth can be recognised (the enamel bud of the first
molar, it may be noted, was seen earlier, at the fifteenth week). In the
fourth place, some minor changes oceur in the abdominal and thoracie
viscera ; the development of the wagina (in the female) continues; the
pancreas loses the mesentery which it has till this time possessed, and with
it its movability ; in the omentum the anlages of lymphatics and fat cells
are recognisable ; and in the heart the chordze tendines appear.

The feetal environment now shows more than ever the predominance of
the placenta (Fig. 13), which weighs from 125 to 300 grms. (178 grms.,
Hecker). The umbilical cord measures about 31 ems, in lvuﬂth and the
weight of the liquor amnii generally exceeds that of the feetus “at this date.
The feetus is now capable of making movements which can be easily
recognised by the mother as indications of the life of her unborn child,
“ quickening ” as the phenomenon is called. If born alive, the infant may
make some respiratory efforts, and may even survive for some hours,

Sixra Moxta.

During this month there is a further slackening in developmental
changes, but the extraordinarily rapid growth in size and weight continues,
so that now the feetus measures from 28 to 34 ems. in length (Fig. 11),
and weighs 676 grms. (231 0z.). The length in the preceding month was,
as will be remembered, 18 to 27 cms., and the we ight 273 grms. or 8 oz
(Fig. 12). There is more hair on the head, and E}(-hmws and eyelashes
can be recognised ; the lanugo (*‘that .tnr:v'-;tnl simian characteristic”) is
still preseut in lsl.r"u amount, and doubtless in this, as in other later months,
much hair is shed into the liquor amnii. The skin is still somewhat
wrinkled (*senile ”), but a greater amount of fat iz being deposited in the
subcutaneous tissue. The free margin of the nails still projects from the
underlying skin (persistence of ungual obliquity). The vernix caseosa,
consisting of sebaceous seeretion, hairs, and epidermie cells, is now conspieu-
ously present. In the case of the skin of the hands and feet, the papille
of the dermis are well marked.

There are in this month internal changes which are again, as in pre-
vious months, largely located in the skeleton, in the brain, and in the
pelvie end of the feetus, Ossific nuelei now appear in the os ealeis, in the
presternum, and in the first piece of the meso-sternum (Paterson, Journ.
Anat. and Physiol., xxxv. 21, 1900). The marking-off of the cerebral
convolutions continues: there can, at this time, be quite well seen the
fissure of Rolando; the preecentral fissure of the frontal lobe; the intra-
parietal of the parietal lobe ; the superior, inferior, and occipito-temporal
fissures of the temporal lobe ; and the post-central fissure of the island of
Reil. An angular noteh is noticeable in the anterior margin of the fissure
of Sylvius, ;‘Lt this age the arteria centralis of the eye and most of its
branches have aborted ; &nrl the development of the definite form of the
mternal ear 1s complete.

At the posterior end of the foetus the chief change iz found in the
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descent of the testicle. At the end of the month the male sexual
oland lies opposite the internal ingninal ring.  This descent is the
last great alteration in the relation of organs to oeeur in ante-
natal life, and it oceurs only in the male, although there is a less
marked downward movement of the ovary in the female feetus. About
the exact mechanism of the descensus festiculorwm conflicting statements
have been made and muech mystery has existed. It has to be borne in
mind, however, that most of the relation-changes which occur in intra-
uterine life are due to differences in growth or development of eontiguous
parts; one organ or part grows in size, that next to it diminishes or
atrophies ; or one organ grows or atrophies at a faster rate than itz neigh-
bour ; and so one organ may pass by or overlap or take the place of another
in the kaleidosecopie life of the unborn infant.  Some process such as this
brings the testis from its first position down to the level of the internal
mrfuuml ring.  As will be remembered, the descent has already begun at
Hw zeeond munth with the nearly complete disappearance of the uro-
genital fold lying tailward of the testis; the remnant of this fold iz con-
verted into the gubernaculum, a change oceupying from the fourth to the
sixth month ; at first the growth of the gubernaculum causes the testicle to
move forward, and, afterwards, its atrophy accounts for the passage of the
gland along the wall of the processus vaginalis (which iz due to an evagina-
tion of t]w ]mrnum-um '1t the mﬂrtmml ring). This stage in testicular
descent is that which is permanent in some rodents and other mammals ;
the further descent (into the serotum) is late of occurrence in the humm
fetus, late also of oceurrence in the zoological series, being high up in
the Mammalia.

In the abdominal cavity the liver is still disproportionately large com-
pared with the other organs ; but these other viscera are now bheginning to
overtake the liver, the growth of which is slackening. The appendix
vermiformis of the 111tt*5t1|u- iz long, slender, and relatively better developed
than in the adult ; four well-marked udgvv- of mucous membrane ean be
recognised in the @soph: agus ; and in the trachea the glands and eartilages
are clearly developed.

The placenta weighs from 225 to 455 grms. (273 grms, Hecker),
and the cord measures 37 ems. in length. Life after birth at the sixth
month may be carried on for several days, and possibly for longer, if
sufficient care be taken to imitate the intranterine environment in thL
matters of temperature and protection from injury.

SEvENTH MoxTH.

The seventh month (fifth of feetal life) has many characters in eommon
with the sixth. In it, again, there is rapid growth in length and weight ;
at 1ts termination, the f:I‘-'ruw measures 48 ems,, and wmrrha 1170 grms. or
41 oz. Lanugo covers the whole body exeept on the Imllmir and plantar
surfaces of the hands and feet 1‘1:>~[rr,cl,n'u]v' and the vernix ecaseosa is
plentiful, althongh it is to be borne in mind that in some foetuses the
vernix is never present in great amount. In the eye the portion of the
tunica vaseulosa which lies in front of the lens (membrana pupillaris) is
very marked, but begins to atrophy before the end of the month. If
sections be made of the skin at this age, elastic fibres will be seen in it, and
the sweat glands will be found with Lhe excretory duets extending through
the epidermis. There is branching of the glands which compose the
mamma, but these do not yet show a lumen.
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Ossific nuelei appear in the second and thivd pieces of the meso-sternum,
in the ethmoidal region (although the ethmoid itself does not ossify till
after birth), and in the astragalus. In the brain the fissure of Sylvius is
deeper and narrower, and its margins are approaching each other to
hide from view the Hltnlcl of Reil ; and the retro-central fissure of the
parietal lobe is marked off. The dentine increases in amount on the germs
of the temporary teeth, it is to be recognised in the first molars; and the
other permanent teeth have the enamel organ fully differentiated. In the
male the descent of the testicle 1s c—nntmuwl for it is now drawn into the
mouth of the sac of the tunica vaginalis he]n'n:l the processus vaginalis ;
and it may, before the end of the month, lie in the scrotum. Meconium is
found in most of the large intestine,

The placenta weighs from 210 to 250 grms. (374 grms., Hecker), and
the umbilical cord measures 42 cms. in length. The feetus, if born alive
at this month, may quite well survive its birth, and continue to live if
well eared for, but it 1s specially susceptible to changes of temperature and
to the onslaughts of pathogenic microbes,

Eicara MoxTH,

The eighth month of intrauterine and the sixth of feetal life (29 to 32
weeks) 1s marked by comparatively trifling changes, the truly epoch-making
periods of antenatal existence having now all passed. The length of the
feetus is from 39 to 41 ems., and the weight has increased to 1571 grms.
or 34 1bs. There is more hair on the scalp and less lanugo on the body
than in the earlier months, much of the lanugo having been shed into the
liquor amnii. The nails are now quite horizontal as regards the underlying
skin, but they do not project beyond the finger-tips. The testicles of the
male feetus will be found in the serotum.

The placenta weighs about 451 grms. (one-third of the weight of the
foetus, eirea) and the umbilical cord measures 46 cms, in length. Birth at
this month ought not to he followed by early death, although, of course,
such an infant is less likely to survive than one born at the full
tine.

Nixte MoxTH.

The ninth month is comparatively featureless save for continued rapid
arowth ; the length is now from 42 to 44 ems. (1525 to 16 inches) and the
Wa’*lﬂht 1942 arms, (43 and later 53 1bs.). There is a marked amount of
nrhpn-ye tissue 'Iwnmth the skin, and there are often miliaria about the tip
of the nose. The vernix caseosa is very evident. Towards the close of
this month the ossific lI'LlLll_"lH in the lower epiphyzis of the femur may
oceasionally be made out as “a more or less eircular blood-red spot in the
midst of milk-white cartilage ” ; but more ecommonly it is not visible till
the middle of the tenth (lunar) month. The placenta weighs about 461
orms. (one-fourth of the weight of the foetus), and the umbilical cord
measures 47 ems. in length.

Texta MoxTH,

The tenth (lunar) month of intrauterine life, or the eighth month of
truly feetal life, culminates in the attainment of the maturity or ripeness of
e foetns— Further dave elopments of the organism will take place in its extra-
uterine environment, but the end of profitable intranterine life has been
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reached. In these last four weeks (thirty-seven to forty) there is still
great activity of growth, and by the end of the month a weight of 71 lb=.
or thereby has been attained, and a length of 51 ems. (20 in.) reached.
The skin is now of a paler pink and may be almost white ; and the lanugo
has all, or nearly all, disappeared. The eyelids are quite separate, the eye-
brows and eyelashes are well developed, and the cartilages of the nose and
ears are firm. The nasal miliaria are scanty as (:umplrﬂd with the ninth
month. The vernix ecaseosa is evident, and the nails project beyond the
finger-tips. Further, the infant has a general appearance of maturity,
which is difficult to express in words, but which is known to the expert;
there 1s also a certain imms r".':Lhi],iL:.' of the eranial bones : and the umbilicus
15 near the centre of the body. Ossification shows further progress: an
ossific nueleus is now to be found in the cuboid and one in the hyoid bone,
while “the circular blood-red spot in the midst of the milk-white cartilage *
of the lower epiphysis of the femur is now recognisable, and measures from
two to three lines in diameter. There is an indication of a similar but
smaller * blood-red spot” in the upper end of the tibia. During this
month aceessory cerebral fissures appear, and the margins of the fissure of
Sylvius approximate and completely hide from view the island of Reil. In
the convolutions there is a certain amount of myelination, as well as in
the spinal cord, medulla, pons, corpora quadrigemina, and optic thalamus ;
and the myelination is situated round the primary fissures (Sylvian,
ERolandie, ecalcarine) and in areas which are the end-stations of the
afferent projection systems (F. W. Mott, Brit. Med. Journ., vol. i. for 1900,

1517). The meconium is found in the rectum, at least in the sigmoid
flexure, at the end of the tenth month ; and there is often some urine in
the bladder.

The environmental changes are preparatory to the separation of the
feetus from its maternal connections. The umbilical cord is about 51 ems,
in length. The placenta has increased but little in weight—it now weighs
about 481 grms.—and, since the weight of the feetus is about 3400 grms.,
it follows that the placenta is only a seventh, instead of a fourth, of the
foetal weight. At the time when the feetus is increasing by so many
pounds a month, the placenta is only adding a few grammes. It is evident
that the time Uf placental activity is rw-wli.' over ; and vaseular changes in
the structure of that organ have been t taking place during the tenth month,
which facilitate the separation of parts soon to oceur. The full-time infant,
when born alive, soon breathes freely, cries loundly, makes active move-
ments of the limbs, and takes the breast.

Summary.

Such are the changes which take place during the life of the
fortus as measured by 1|10:1L'Il::., Wonderful f:lmng:uss Lhu.' are, yielding
in wonderfulness only to the changes of the embryonic period. They
are worthy of careful study by the student of Antenatal Pathology ;
they must, in very truth, be studied by him with assiduity if he is tu
make any progress at all in elearing away the dust and rubbish which
have been cast all over the mtl:n]&n;t, The dust and rubbish of mis-
taken views of feetal growth and development and function have in
the past done much to almost erush the life out of our subject and to
bury it deep. Yet a subject with wonderful vitality ! For it has not
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been crushed and stifled, no, not even by all the erroneons notions
and theories which have been cast upon it by those who believe in
“ maternal impressions,” and would explain all antenatal phenomena
by them. Let us therefore take heart of courage, and proceed —
more slowly, doubtless; more really, it is confidently anticipated.

The changes characteristic of or oceurring in feetal life may be all
arranged in two groups: those which are typically foetal in one, and
those which are embryonic or reminiscent of the embryonic in
another. In the former must be Iz-l;m‘-tl the erowth in w ewht and
the increase in length of the foetus during the L]EIIL lunar lllﬂﬂﬂlh of
fetal existence. The schemes (Figs. 11 and 1 2) are of service in giving
a graphic and diagrammatic representation of these two outstanding
phenomena of feetal life. If the neofcetal period be ineluded, the
increase in weight is from one-ninth of an ounce at six weeks to seven
and a half pounds at full term, while that in length is from 15 cms.
at six weeks to 51 ems. at the full term. The increase in weight will
serve best for forming an estimate of vital activity, for there is a
fallacy in the caleulation of the length. 1t will be seen that the
period of most active growth in weight is between the fourth and
fifth months (from the sixteenth to the twentieth week), when the
weight quadruples:; during the next month it nearly trebles; during
the next it does not double; and thereafter its mmlthl} gain is about

a half. The penml of most active growth in weight therefore corre-
%lmndf-; to the time just following the full establishment of the placental
economy. If, now, the weight of the placenta at the various months
of feetal life be 1|]ql11ra3{l mto it will be found that its period of most
active increase in weight coincides with that of the icetus; in other
words, is the fourth month, the sixteenth to the twentieth week. In
the scheme of placental growth in weight (Fig. 13) this is brought
out. The placenta more than qumhuplea its weight between the
fourth and fifth months ; in the next month, it ILIDE‘: not even double,
only about a half being added ; in the next, less than a half is added ;
in the next, about a sixth is the inerement; in the next, less than a
fifteenth ; and in the last month, less than a sixteenth. DBoth the
foetus and the placenta have their maximum rate of growth at the
same time in intrauterine life: but the latter much sooner shows
signs of lessening growth-rate, having a much shorter life-history, so
to say, and is ulle‘vdy ready to ]Jeush when expulsion from the uterus
occurs.

The second group of changes, those which are reminiscent of
embryonie life, contains p}mnmnﬂna of development in contradistine-
tion to the alterations in size and weight which characterise the
purely feetal changes. The embryonic changes are much more
marked in the early than in the later months; in fact, in the ninth
and tenth months they have to be closely looked for, being then
almost insignificant. Further, even in the early months they do not
affect equally all the organs or all the regions of the body. Speaking
broadly, the central part of the body and the viscera of the thorax
and upper part of the abdomen therein contained show little or no
changes of any importance, while the cephalic and caudal ends with
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their viseera, the skeleton, the skin, and the limbs, exhibit certain
evident alterations of a developmental kind. There are, for instance,
few changes to be recorded in connection with the heart, lungs, liver,
stomach, intestine, pancreas, spleen, kidneys, and thymus; on the
other hand, there are alterations, both many and important, to be
noted in the skeleton, brain, face, ears, eyes, teeth, genitals (male and
female), spinal cord, blood, joints, hLm. and skin appendages.  To
revert to a comparison I have already instituted when writing of the
embryo—the foetus may be compared to a city, the centre of which
with its main avenues of traffic and its chief buildings is almost
complete, while its suburbs are scarcely yet fully marked out, far less
definitely constructed. In the foetus the thoraco-abdominal ecavity
and contents constitute the centre of the city, and the brain, genitals,
many of the bones, skin, ete., are the rudimentar v but fast- extendmtr
and developing suburbs.  Some idea of this LHIILLI}LHHI Irmy }.Je
obtained from the accompanying scheme (Fig. 14).

[n this chapter have been considered the changes which oceur 111
the organism and convert it from an embryo into a “new-horn”
foetus, “and arain from a “new-born” into a full-time or mature
feetus, ready for and capable of surviving its transference into the
world outside the maternal womb. There are many parts of this
complicated series of changes about which we are in darkness. Our
knowledge of it is similar to that which we at night obtain of a land-
scape over which an occasional flash of 311eet~11ghtmng plays fitfully,
illuminating it for a moment and then leaving the darkness almost
more intense. For no one has ever been able to watch month by
month and day by day the feetus growing and developing in the
womb ; and our knowledge of its growth and development has been
macle up from Elun]mea of 'G—S]'IE"L'E--II"‘]IEIIII'I“ flashes—obtained
through its more or less accidental mpu]f-;mu prenmturc-lv from the
uterus, Glimpses of its life truly they are, for death quickly follows
any such early expulsion from the natural environment. Even
regarding the last two or three months our information is seanty,
and in some measure incomplete; but such as it is we now set it
forth—in the following chapters.



CHAPTER VIII

Anatomy of the Mature Foetus. Anatomy of the region of the Head, Spine,

Neck, Thorax, Abdomen, Pelvis, and’ Limbs, Anatomy of the 'Lml;l]lf_al
LDl“d Plac {:m,rl, and Membranes,

Ix this chapter and in the two that follow an attempt is made to state
what is known regarding the anatomy and physiology of the full-time
or nearly full-time feetus,  To be more exact, the attempt is made to
state wherein the anatomy and physiology of the feetus differ from
the anatomy and physiology of the child and adult. With regard to
feetal anatomy we are on fairly sure ground, for it is, alas! a too
common circumstance that a fotus comes into the world dead and of
use only for dissection; by such dissections and sections a knowledge
of the struetural peculiaritics of the unborn infant has been built
up. By a sad hap it sometimes comes about that a mother dies with
her infant undelivered in her womb ; from the examination of such
cases certain details of feetal anatomy have been more accurately
ascertained. With feetal physiology there is no such certainty of
information ; there is much speculation and there are many theories,
and the inv esttgatm' has not always “avoided the guesser’s s darkening
of knowledge.” The defects in our acquaintance with the yemlmt-
ities of feetal physiology are responsible for our ignorance of many of
the phenomena of foetal pathology : as a matter of fact, we have had
to deduce several of our conclusions regarding the physiology of
intra-uterine life from the study of the disturbances of feetal funetion,
i.e. from the diseases of the fetus. There is accordingly much un-
certainty and an appalling paucity of facts—facts, therefore, in thﬁ
subject are of more than usual value. Ma y their number increase !

Anatomy of the Fcetus.

Within recent years our knowledge of the anatomy of the full-
time feetus has been added to and confirmed by the sectional method
of study. In 1891 I published the results of the investigation of a
number of fretuses by means of frozen sections (1, 37, 38, 39,42, 47) ;
and since then have appeared the works of H. Mettenheimer (in
Schwalbe’s Morphol. Arbeiten, Bd. iii., Hft. 2, 1893), of F. Merkel
(Mensehliche Embryonen, Gottingen, 1894), and of J, H. Chievitz
( Topographical Anatomy of Full-term Human Fetus, Copenhagen,
1899). Merkel has endeavoured to extend the investigation to

feetuses of different ages from three months onwards, and O. Schiffer
%
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(in F. von Winkel's Beriehte und Studien in Miinchen, pp. 156-205,
478-654, Leipzig, 1892) has made many accurate measurements; but
the number of specimens yet dealt with is too small to permit of the
safe formation of general conclusions with regard to any but full-time
feetuses. I do not pretend here to discuss all the anatomical char-
acters of even the full-time feetus (for such full discussion the
reader is referved to my work, An Introduction to the Diseases of
Infancy, or to the other books above mentioned), but will deal only
with the more prominent peculiarities. The details will be taken up
aceording to the regional method of anatomical study.

The Head of the Fcetus.

The head of the feetus is relatively large, if we regard the adult
proportion as the normal; and the younger the feetus the areater
is the relative 1:11%11&-:5
Of the two parts ui the
head—craninm and face
—the former is relat-
ively larger than the
latter.  The cranium,
which i1s composed (:f
eight bones, is divided
into two parts, vault and
base; the cranial arch
(distance from the root
of the nose round to the
back of the foramen
magnum) in the fetus
is to the cranial base
approximately as 3 to 1 ;
this is the highest pro-

Fi. 15. portionate length which
it attains, and in the
adult it is as 27T or 28 to 1. The bhones which make up the vault
of the feetal eranium are loosely joined together by membrane at the
sutures and fontanelles ; every student of Obstetrics knows the sutures
and fontanelles, for they are the parts which are to be felt during
the progress of labour. It is presumed that the reader, too, is well
acquainted with them. The base of the eranium is made up of the
basioceiput, the sphenoid, the ethmoid, and the petrous-temporals:
these bones, unlike those of the vault, do not change their relative
]nﬁlt.lml as the result of pressure. bmun'hL to bear upon them ; there
18 no moulding of the basis cranii [lmmnr labour, and it is fortunate
for the feetus that there is not.

The form and diameters of the head of the full-time feetus (Fig. 15)
are not those of the new-born infant (Fig. 16). Only a few hours
may separate the foetal from the meonatal state, but in those few
hours happens birth, and in birth the unmoulded head of the foetus
becomes the moulded head of the new-born infant. The form of the
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unmoulded or normal head is expressed by the relative lengths of
its antero-posterior and lateral diameters. For a full-time feetus,
measuring from 48 to 51 cems. (19 to 20 inches) in length the
diameters will be approximately as follow: Maximum antero-
posterior, 13 ems.; occipito-mental, 125 ecms.; oceipito-frontal,
11'5 ems.; sub-occipito-bregmatic, 10'3 cms.; bi-pariet: al, 10 cms. ;
and b1-temlmml 87 ems. ljumw labour the maximum diameter
greatly increases and most of the others diminish, the form of the
head becoming obliquely sugar-loaf-shaped from before backwards
and upwards. The distortion of labour usually passes off’ about a
week afterwards, but it may be to a greater or less extent permanent.
In the meantime, let it be borne in mind that the form of the feetal
head is not the same as that of the infant during and just after birth.
It is not yet known with certainty whether the foetal head shows a
primitive asymmetry ; the head of the new-born infant often is dis-
tinetly asymmet-
rical, but, mani-
festly, unilateral
depressions may
be due to the
birth-tranmatism
which has just
taken place.

The brain, like
the cranium
which  contains
it, is relatively
large in the ma-
ture feetus—* big
but inactive ™ is
the description
which has some-
times been given
of it; big it certainly is. The relation of the brain landmarks to
the cranial landmarks is in some details different from what it
is in the adult; but the facts are difficult to get, for the topography
of the brain of the unborn foetus is pra,-:,tma,]l;-, unknown, and it is
manifestly fallacions to draw conclusions from the moulded head
after birth. The following statements, therefore, may require
revision. The Sylvian fissure is at a higher level in the feetus,
and lies above the squamous suture instead of coine iding with it as
i the adult; it has been stated that the lower end nf the fissure
of Bolando lies in front of the coronal suture in the feetus, but
my observations do not support this opinion, although they show
that the fissure is apparently less vertical than in later life; the
p’ll‘]Ltu-c:uuluml fissure corresponds with some acceuracy with the
tip of the oceipital bone at the posterior fontanelle, and lies behind
rather than in front of the lambdoidal suture; and the ecalearine
fissure is situated approximately opposite the oceipital protuberance.
It has been said that the cerebrum overlaps the cerebellum to a less

Fra. 16.
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extent in the foetus, but my sections do not show this peculiarity
(Figs. 17 and 18),

The cerebral
eonvolutions are
less complex in
the feetus than in
the adult, and the
suleiare lessdeep.
It may be that
SOME  ACcessory
fissures are not
developed till
after birth, and
are therefore
postnatal forma-

-t tions, but about
this matter there
1s  little know-
ledge. The study
of the minute
anatomy of the
feetal brain has
recently receivei
a great impulse
by the discovery
of Flechsig that
there is a correla-
tion between the
functions of sys-
tems of neurones
and the myelina-
tion of  their
axons: in the full-
time foetus, the
whole  afferent
tract conveying
tactile, articular,
muscular, and
visceral  sensa-
tions by the pos-

e 1 i o S terior  columns,
Fio. 17.—Mesial sagittal section of fietus, In the upper part o
the region of the head the section has }msﬁﬂﬂ slightly to the fillet, Fhﬂlal}lu:ﬁ’
right of the middle line, leaving the falx cerebri unexposed. 1'|,11t"[1 corona radi-
i, !_-lntm'im' é’nntunellu =h. ]p?es]_nhulmlg't i t'll}fl'm} L'i]l'tﬂa{-._'ﬁ ata i1s 111}-*3]]1_131;,3[];
of larynx ; o, tongue; e, left innominate veimn ; f, thymus T S
eland ; g, tricuspid opening in the heart ; &, the liver; 4, and it iu"oﬂ‘ﬂ, 1f
the pylorus ; &, transverse colon ; I, the pancreas ; m, IZDI)I.JE the 11}'1‘}013'1'&515 of
spigelii of liver ; ]-411 first lumimlr 1.-'131'1'1!}:1';;; ﬂ,t'li;ft ﬂll;'lﬂhﬁ'- Flcﬂllﬁlg be cor-
b, aovta ; ¥, trachea ; s, seventh cervical vertebra ; & the . e
1:hm-:,'u>:?; rJ_. q-m-u}m]hm:; w, posterior fontanelle. I‘i_:}l:t, that lmpl.es
sions have, during

the last three or four months of intrauterine life, been passing along
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these bundles of fibres to the receptive centres in the cortex, Rolandie
area. From these observations much light may be expected to be

thrown upon  the
physiology of the feetal
brain (wvide W. W.
Ireland’s  Digest of
papers by Flechsig,
Dollken, and Nissl, in
Jouwrn, Ment. Se., Janu-
ary 1899).

The small size of
the face of the feetus
as compared with the
cranium is partly duoe
to the small size of the
superior maxilla; the
antrum of Highmore
and the alveolar pro-
cess of the upper jaw
are both ill-developed.
The inferior maxilla
also is small in the
foetus; its symphysis
is not fully ossified ;
and its angle is obtuse.
In a well-nourished
full-time infant the
cheeks are prominent,
and this prominence
is partly eaused by the
presence of a special
encapsulated mass of
adipose tissue (Fig.
19); this mass of fat
lies upon the bucei-
nator and partly upon
the masseter muscle,
and has the risorins
superficial to it; it is
called the sucking-pad
(** Bangpolster ”). Two
anatomical peculiar-
ities of the buecal
cavity in the feetus
are revealed by frozen
sectlons : the gums are
not in contact even
when the jaws are

Fii. 18.—Left lateral vertical section of frefus. Right

face of section seen. «, anterior fontanelle ; &, pos-
terior fontanelle ; ¢, cerebellum ; o, thymus gland ;
¢, left lung, upper and lower lobes ; £, spleen ; g, lelt
supra-renal ecapsule; R, left kidney; 4, left psocas
musele ; §, twelith rib; &, umbilical cord ; {, trans-
verse colon ; m, liver, left lobe ; n, stomach ; o, left
ventricle of heart ; p, right ventricle of heart; r,
left sucking-pad ; s, left malar bone ; f, left eye.

tightly closed, and the lower jaw lies in a plane posterior to that of

the upper jaw.

The nasal cavities are relatively small; the orbits
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and their contents do not differ in their anatomy from these parts in
the child or adult.

The ear of the full-time feetus has certain characters in which it
resembles the ear of the adult, and others in which it differs from it.
The internal ear, for instance, is very completely developed, and so
are the tympanic Ea,ﬂtvand ossicles and the mastoid antrum. It is to
be borne in mind, however, that in the roof of the tympanie cavity
there is an unclosed suture, the petro-squamouns (Fig. 20). The
cavity is said to
be filled with a
celatinous  sub-
stance, em -
bryonic connect-
ive tissue which
hasundergonere-
oressive change ;
air enters after
birth. The re-
II]}Il'HI'I]"' ]h;i,'l 1'_.[':- {Jf
the ear, on the
other I1.Lm!, are
far from com-
plete  develop-
ment. The Eus-
tachian tube is
short, runs al-
most  horizontal,
and ean hardly
be sald to possess
an osseous part.
The external
auditory meatus
18 osseous In 1ts
inner third alone

Fic. 18.—Coronal section of head of feetus in plane posterior to {_""d th"}t_m]l} "‘{
the eyeballs (viewed from behind), § natural size. a, Frontal the roof, the floor
suture ; b, longitudinal sinus; e, longitudinal fissure with ]n’;'lntf made up
falx cerebri ; d, beginning of sylvian fissure : ¢, left optic |, l}Il' fibrous
nerve ; £, left sucking.-pad ; ¢, cystic tumonr below tongoe ; ;

i tongue cut T.'l:ll]h'l.kl"'-.LI'\" Ik L-fht nasal fossa, H]Ill'l.'lu'l.'tl"" t}'llllh’liﬂﬂ ]-']&'t‘e;

3

superior, middle, and inferior meatuses ; , orbital plate of the mastoid air
frontal home ; %, zvgoma near its root; #, tooth germ in cells are not de-

upper maxilla. - {’:Iupl‘.’d . and the
annulus tympanicus forms a very slight projection. The meatus with
the soft parts in situ is probably of about the same relative length as
in the child or adult; it has no anterior or posterior eurve upon it ;
and its inner or tympanic end is somewhat enlarged to form the
sinus. The external ear, then, is in a transition state in the feetus;
so 18 the skull in its neighbourhood.  Anterior to the meatus is the
antero-lateral fontanelle (region “ pterion ”), while posterior to it is
the postero-lateral fontanelle (region “asterion ™), and between these
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two fontanelles is a medley of small bones and cartilage islands,
showing that development is not far advanced in this neighbourhood.
Buntaro Adachi (Ztschr. f. Movphol. uw. Anthrop., ii. p. 223, 1900) has
given an interesting description of the changes which occeur in this
neighbourhood in the feetus and new-born infant. Post-natal develop-
ment is necessary before the tympanie and squamoso-zygomatic parts

Fig. 20.—Coronal section of head of feetus in plane of the middle ear, viewed
from behind, right side slightly posterior to left, § natural size. a,
External anditory meatus (left) ; &, membrana l,:,.l'rn!m,ni ;¢ lobule of left
ear ; o, helix of ear; ¢ odontoid process of axis vertebra; 7, basi-
sphenoid ; ¢, incus, with stapes in fenestra ovalis; &, petro-squamous
suture in roof of tympanie cavity; j, sylvian fissure; b, squamous
sutnre ; I, sagittal suture; m, superior longitudinal sinus; », lateral
ventricle ; o, third cerebral ventricle.

of the temporal bone are fully formed. The pharyngeal tonsil is said
to be poorly developed in the fetus,

In frozen sections of the head the hypophysis cerebri can be seen
in the middle line lying in the sella turcica (Fig. 17). Below it, in
the sphenoid, can sometimes be seen traces of the early canalis
it:raniu-plmr:;ngmm; I have seen these traces in one case, a dropsical

cetus.



106 ANTENATAL PATHOLOGY AND HYGIENE

The Region of the Spine.

The spine of the foetus is “a wonder of lightness and flexibility,”
for its ossification is incomplete (is not indeed complete till far on in
postnatal life) and there is mueh cartilage in it. Any one who has
handled a new-born infant must have been struck by the flexibility
of the spine and the facile manner in which the head swung forwards
and backwards and to the side; the movements of the head are due
to the flexibility of the cervical part of the vertebral column rather
than to great range of movement at the occipito-atlantoid articula-
tions ; indeed, the condyles of the oceiput are nearly flat, and so are
the articular surfaces on the lateral masses of the atlas, characters
which little fit them for extensive movement.

In the feetus in utero, lying as it does with a greater or less
degree of flexion of its trunk and of its head upon its trunk, the
spine shows a general anterior concavity. The single arch, with
concavity forwards, is slichtly broken, however, by the promontory
of the sacrum, which produces two unequal secondary curves with
anterior concavity. Other curves have been described as present at
birth, but the truth is that any eurves may be given to the spine by
altering the position of the feetus; none of them are fixed. Further,
by extension of the head, the column may be made almost straight.
There is a slight lateral deviation in the dorsal region.

Inspection of the back of the feetus reveals the vertebral spines as
a row of projections on a rounded surface, for the median depression
does not appear till later, when it is caused by development of the
spinal muscles, The spine of the seventh cervieal vertebra is not
specially prominent; 1t certainly does not yet deserve the name
“ prominens.”  On account of the forward flexion of the head upon
the trunk of the feetus in utero, the back part of the head and the
back of the trunk form a continuous eurve with but slight indication
of a neck OTOOVE,

In the adult the length of the cervical region of the spine is to
that of the lumbar as 2 to 3; in the feetus it has been stated by some
that the cervieal is equal to the lnmbar part of the vertebral column ;
it is, however, more exact to say that before birth the lumbar region
is only slichtly longer than the cervieal. My measurements give
18 per cent. of the length of the spine for the cervical region, 40 per
cent. for the dorsal, 22-5 per cent. for the lumbar, and about 19 per
cent. for the sacro-coceygeal. The relation of the spinal cord to the
spinal column varies at different periods in intrauterine life: at the
third and fourth months the eord and the column arve of practically
equal length, the conus terminalis ending opposite the second
coceygeal vertebra ; at the full term, however, it ends opposite the
first or second lumbar; at the fifth month it is opposite the fourth
lumbar (Chievitz, ep. cit., p. 20).

In the full-time foetus there are, as a rule, three primary centres
of ossification in each vertebra—one central for the body, and two
lateral for the arches and processes; but certain vertebrae offer
exceptions. The atlas has its anterior arch cartilaginous; but then
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its real body is doubtless the odontoid process of the axis, and in it
one, sometimes two ossific centres are found. The five parts of the
sacrum usually follow the general plan, and exhibit one central and
two lateral primary centres in each; but the coceyx is commonly
quite cartilaginous, although a single ossific nueleus may be oceasion-
ally noted its first part (Lambertz, Die Entwicllung des menschlichen
Knochengeriistes wilrend des fotalen Lebens darvgestellt an Rintgen-
bildern, p. 18, Hamburg, 1900).

The Region of the Neck.

The neck of the full-time fotus is noteworthy for its apparent
shortness. This character is due in part to the high position of the
sternum, in part to the abundance of subcutaneous fat in the region,
and in part to the relatively large size of the head.  As has been
noted, the cervical part of the spine is not relatively short, but
lt*l"l.ti‘wel} long in the feetus.  In connection with this region, I may
refer to the }wuul bone, the larynx, the trachea, the p}mnnx and
the thyroid gland. All these structures lie at a hle er level in the
neck than in the adult.

On account of the flexed attitude assumed by the feetus in utero,
a vertical line drawn through the hyoid bone falls in front of the
manubrium sterni. The hyoid lies almost in contact with the
thyroid cartilage, and opposite the lower part of the body of the third
cervical T{’l’[i'ill‘:l but with the head extended there is a distinet
thyro-hyoid 11|Lm-1mw, and the hyoid then lies on the level of the
hml:,' of the axis vertebra. The ossification of the hasi-hyal and
of the great wings has begun in the full-time foetus,

The larynx, like the hyoid, lies at a higher level in the neck in
the feetus than it does in the child and adult. With the head
sharply flexed (intra-uterine attitude), the epiglottis lies n]npnhitv to
the cartilage hetween the body and odontoid process of the axis
vertebra, and the lower border of the cricoid is in the plane of the
dise between the fifth and sixth cervieal vertebree. With the head
erect the larynx is about a wvertebra higher. The length of the
larynx is :lljlmnmmh_,h one-half the lmlgth of the cervical region of
the spine, A finger’s breadth (a fetal finger’s breadth) below the
lower border of the cricoid is the isthmus of the thyroid gland ; the
thyro-hyoid and erico-thyroid membranes, also, have each the hl‘Emith
of a feetal finger. The trachea extends from t.he level of the body of
the fifth cer vlcﬂ,l vertebra to that of the third dorsal, where it
bifurcates; its level is a little higher when the head is sharply flexed ;
in the adult the bifurcation is one vertebra lower, i.e. opposite the
body of the fourth dorsal. Part of the trachea is in the neck and
part in the chest. Its length is about 8 ems., and its diameter from
2 to 3 mms.; in a seven months’ feetus it may be only 1 mm. in
diameter. Its traly feetal form shows an antero-posterior flattening,
so that, while the antero-posterior diameter may be not more than
3 mmes,, the transverse may be 5 mms. (Mettenheimer, loe. eif., p. 510).
The pharynx has a vertical extent of about 4 ems. ; the naso-pharynx
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is a very small space. It becomes continuous with the cesophagus
at the level of the fifth or sixth cervieal vertebra posteriorly, and of
the ericoid cartilage anteriorly.

The isthmus of the l}n'lnld gland lies in front of the trachea
(upper four or five rings) I‘I]IIJU’HItl‘ the body of the fifth or sixth
cervical vertebra (Fig. 17): with the head flexed it is in contact with
the upper border of the thymus; its lateral lobes usually extend from
the lower border of the thyroid cartilage to the level of the fourth or
fifth tracheal ring; the weight of the .L.Ll.lml is about 7 grammes.

The high 1LH=1 of the ¢ :1‘1.12.!1 structures in the full-time fotus is
an interesting anatomical faet, reminding us, as it does, of the -
embryonic origin of these parts from the visceral arches. The
gradual descent of the organs in the neck, which takes place after
birth, 1s in part due to the straightening of the body and head which
then oceurs, but in greater part it is cansed by the downward growth
of the tongue and lower jaw, '

The Region of the Thorax.

The thorax of the full-time feetus (Plates 11 and I1L.) differs in
certain anatomical details from that region of the body in the adult
or child; it differs even from the thorax of the new-born infant,
although the feetus may be separated in age from the new-born infant
by only ' i tant minutes, however, for in them
respiration has or may have begun. It will be convenient to con-
sider, first, the thoracie framework, and, second, the thoracie contents.

The thorax as a whole is situated at a higher level qud the spine
in the fetus (Fig. 17): its upper limit, the upper border of the
manubrium sterni, lies opposite the body of the first dorsal vertebra
(Plate I1.); the central tendon of the !IIH])]HI“‘IH lies opposite the
disc between the eighth and ninth dorsal vertebrae,  Its high position
is probably due to the non-development of the spinal curves. In the
mterior of the chest it is noticed that the suleus pulmonalis on each
side of the spine is shallower and less capacious than in later life.

The external transverse diameter of the thorax is not quite twice
as great as the external antero-posterior, while the internal transverse
diameter is fully twice as great as the internal antero- posterior: in the
adult the transverse is three times as ureat as the antero- 11n¢-.tL1‘|n1
The mesial vertical diameter varies from 4 cms. anter iorly to 65 ems.
posteriorly.  All the diameters are increased when respiration has
been established, but the anter -posterior relatively more so than the
transverse and vertical. The thoracic walls are flattened somewhat
in the fowetus; after birth they show a more marked external
convexity. A transverse furrow can be distingnished which marks
off the upper narrow part of the chest, which contains the thoracic
viscera, from the lower broad part which expands over the upper
aspect of the abdominal organs; there is also a slightly indicated
vertical furrow on each side which divides the anterior part of the
cavity containing the heart and thymus from the posterior containing
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only the lungs. These furrows are more evident in foetuses before
the full time.

The bones of the shoulder girdle (Plate I1.) also occupy a hizgher
position than in the adult. Further, the body of the scapula lies
more nearly in a sagittal plane on account of the shape of the
external asj sect of the thorax ; in this respect it resembles the same
hone in the quadrupeds. It is also rotated so that the glenoid fossa
1s directed markedly upwards and the inferior angle carried forwards.
The coracoid and acromion processes and the greater part of the
olenoid fossa lie above the level of the first rib, :md the inferior angle
reaches the lower border of the fifth rib; so that the whole bone is.
about one rib higher than in the adult. The result is that the outer
end of the clavicle is directed upwards, and the nerves of the brachial
plexus pass outwards instead of downwards to the arm. The high
fretal position of parts reminds us that the upper limb was at first a
cervical appendage (Chievitz, op. cif,, p. 12).  The transverse diameter
of the shoulders is large : it is from 1'31 to 14 cms. in the foetus, but
this measurement is doubtless reduced by compaction during the
passage of the infant through the birth-canals ; moreover, the division
of one or both clavicles (umIa,tvnl or hilateral clu:lntmm} will still
further diminish this diameter, for it is due to the clavicles that it is so-
lm*g{, and that the shoulders so much n:-v-:f-;r, moulding in labour (125).

The sternum occupies a high level, for its upper border lies
opposite to the first dorsal vertebra or even to the disc between it
and the seventh cervical ; the lower end of the body of the bone is
at the level of the fifth dorsal vertebra. The position of the sternum
is remarkably oblique, so that the distance of the xiphi-sternal joint
from the spine is three times that of the manubrium from the spine.
The shortness of the anterior chest wall is largely due to this
obliquity, for the sternum itself is not short. The ribs are directed
somewhat more horizental than in the child and adult; the
extremities of the first three ascend slightly to their costal
cartilages, those of the remaining ones, Hll'-"llt-h' downwards. The
ﬁuhﬁmhtl m]wle is obtuse, being 100° in the foetus as compared with
67" to 80° in the adult.

The contents of the thorax are the thymus, heart, lungs, great
vessels, and ﬁ‘Hnl'llhlﬂ'lIH The large size of the thymus ﬁ'ld;m {Iﬂltra 17
and 18, Plate [IL.) is one of the most striking characters of the feetal
thoracic contents.  Its two lobes, right and left, are often unequal in
size, and are in contact in the middle line: but there may be a small
central lobe. The greater part of the gland lies in the thorax, the cer-
vical part being almost insignificant ; this is to some extent due to the
high level of the thoracie orifice and manubrium sterni. It corresponds
in vertical extent to the first four dorsal vertebral bodies posteriorly,
and to the manubrium and upper part of the body of the sternum and
upper three costal eartilages anteriorly. The thymus rests upon the
anterior surface of the pericardium, covering the auricles and part of
the ventricles of the heart ; laterally it is in contact with the pleura
covering the lungs; above the lev el of the heart it rests upon the
arch of the aorta, t]m innominate artery, the left inmominate vein, and



110 ANTENATAL PATHOLOGY AND HYGIENE

the trachea. It may reach the :Iid,luhl'aﬂ:m inferiorly. It has been
deseribed as an elongated body : but, in the feetus at any rate, I have
found its vertical diameter sometimes not much longer than 11;5 trans-
verse; its antero-posterior measurement. is mufa,llv its smallest. It

varies in weight from 8 to 13 grms., and bears a relation to the general
body weight of from 1:2350 t0 1:350. It is notew orthy, as Schiiffer
has }mlutul out (foc. cit., p. 591), that up to the end of the sixth ll!OIIﬂ'l
of antenatal life its weight is to the body weight as 1:500 or so; at
the end of the sixth month it suddenly increases in weight (1 :250),
and retains the relationship to the body-weight then assumed up to
the end of feetal existence.

The heart (Figs. 17 and 18, Plate I11.) is relatively heavier in the
fcetus than in postnatal life; the relation of the heart-weight to the
ceneral body-weight in the full-time foetus varies from 1 : 114 bl = 21
in the adulf it is as 1 : 216 (0. Schiiffer, loe, cit., p. 551). 1t is sitnated
more transversely in the thorax and at a somewhat higher level gqud
the spine. The upper limit (the base) I found to be the dise between
the fourth and fifth dorsal vertebrie, and the lower that between the
eighth and ninth dorsal vertebrie.  According to Chievitz (op. eif., p.
22), however, when the foetus is in its flexed intra-uterine attitude,
the heart limits are two horizontal planes passing through the third
and seventh dorsal vertebra respectively.  The posterior end of the
lower surface of the heart is at a slightly lower level than the anterior,
on account of the backward slope of the dia wphragm. The long axis of
the organ 1s placed horizontally, and the apex is directed forwards
almost in the sagittal plane; but after birth it comes to lie more
transversely in the thorax, and the inter-ventricular furrow which had
touched the chest wall at the left margin of the sternum is deflected
to a considerable distanee from that bone. In the foetus a great part
of the anterior surface of the heart is uncovered by the lungs, but in
the upper part the thymus gland intervenes between the heart and
great vessels and the posterior aspect of the sternum ; the lower por-
tion of the anterior surface is separated only by pericardinm from the
posterior sternal surface. On the left side of the middle line the
anterior relations are the costal cartilages and sternal ends of the
upper six ribs, with, in the case of the first and second cartilages and
ribs, the thymus intervening ; at a lower level the pericardium alone
lies between the heart and the ribs, cartilages, and intercostal spaces.
The sharp anterior margin of the left lung ‘insinuates itself to a var ¥-
ing degree between the heart and the left anterior chest wall (Phte
I11.): of eourse, after birth has occwrred and respiration been estab-
lished, this pulmonary insinuation becomes very marked, and at the
same time the anterior margin of the right lung comes forward and
covers the part of the anterior surface of the heart which lies to the
right of the middle line of the sternum. In the feetus, however, let it
be borne in mind, the chief anterior relations of the heart are with
the chest wall and the thymus. The heart may be said to lie mid-
way between the cephalic and pelvic extremities of the feetus; but
with regard to the spinal column, its central point is nearer the upper
end than the lower (Fig. 17).
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The wall of the right ventricle is relatively thick as compared
with the wall of the left cavity in the feetus (Fig. 18); in fact it may
be absolutely as thick (0-5 em. :0°5 em.), it may even be thicker (07
cm.: 05 uu,). The surfaces of the right v entricle meet in a distinet
margin, which is, however, more obtuse than in the adult heart
(Chievitz, op. cit., p. 22). The foramen ovale (communication between
the right and left auricle) is, save in quite exceptional and patho-
logical conditions, open in the full-time feetus ; but both the valvular
structures (valve of the fossa ovalis and limbus of Vieussens), which
lead to its closure, are easily recognised ; by their union the foramen
is closed at a variable period after birth, sometimes as early as the
second day. During the last three-and-a-half months of feetal life
the valve of the fossa is sufficiently developed to prevent the passage
of blood back from the left into the right auricle. Another structural
peculiarity in the feetal heart is the presence, in a complete form,
of the valve of Eustachiug, the erescentic fold of endocardimm in the

right auricle, which ulne:ﬁt-.s the blood from the inferior vena cava into
the foramen ovale.

The lungs (Fig. 18, Plates I1., ITL, and IV.) oceupy a comparatively
narrow space in the posterior ln,ut of the thorax of the feefus ; the right
is both heavier and larger than the left. After birth and the ‘establish-
ment of respiration, all the pulmonary diameters show an inerease, but
it would seem that the right lung expands to a greater extent in the
antero-posterior and transverse directions than does the left (1, p. 70).
In the feetus the margins of the lungs are “ sharp, well-defined, and
curve inwards”; the orcans are of a “ uniformly dense, firm, fleshy,
and liver-like consistency 7 ; they do not crepitate, little or no blood
oozes out from an ineision, and no air bubbles escape when they are
firmly squeezed under water. In colour they are of a dark brownish
red. All these characters change with the establishment of breath-
ing ; and their change is well known by, and of great value to the
medical jurist. A l:uge part of the surface of the right lung comes
into relation with the thymus, but only a narrow strip of the left
lung above the level of the cardiac impression is in touch with that
oland.

The chief peculiarity of the great vessels of the thorax in the
feetus is the presence of an open emmmmuatmg canal between the
pulmonary artery and the aorta, the ductus arteriosus or ductus
Botalli.  From the posterior end of the upper surface of the heart (as
it lies in the feetal thorax) the pulmonary artery arises and passes
backwards in a horizontal and nearly sagittal direction ; it gives off
from its lower aspect the right and left pulmonary }111[*115"-;., and 1s
continued as this communicating trunk or ductus arteriosus to Join
the aorta; it is crossed at the pmnt of junction by the vagus nerve.
The aorta proceeds from the heart in a more ver tical dir Et_.t.l(.lll the
highest point reached by the arch is opposite the body of the second
dorsal vertebra or the dise between the second and third bodies, and
there it gives off the innominate artery ; it gives off the left subclavian
opposite the third dorsal vertebra; and it is joined by the duetus
arteriosus opposite the fourth dorsal vertebra where also the aorta
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comes into contact with the spine. The vena cava superior is short
and has a vertical direction ; the left innominate vein runs trans-
versely and is eclearly seen (in vertical mesial sagittal sections)
posterior to the thnlms aland at its upper part. The relation of the
areat vessels to the spine » alters little at birth.

[f the duetus arteriosus be studied more in detail, it is found to be
at its origin a distinet econtinuation of the trunk of the pulmonary
artery. DBoth in direction and in size it looks like the main trunk,
with the right and left pulmonary arteries as almost insignificant
branches of it. It narrows slightly as it approaches the ac-rta and
passes somewhat obliquely tilrmmrh its wall ; it opens into the aorta
at a point not quite opposite to the point of origin of the left sub-
clavian artery; the orifice of the ductus is bordered by a walvular
projection of the aortic wall, with a slightly concave free margin ; and
the space between the opening of the left subelavian artery and that
of the ductus has been called, and appropriately enough, the pars
communicans of the fotal cireulation (Ziegenspeck). Strassmann
(Arch. f. Gynaek., xlv., p. 405, 1894) points out that the opening of
the ductus differs from all the other openings into the aorta in its
neighbourhood, in being elliptieal in shape instead of round, and in
]hnmrr the aortic wall in its vieinity raised in ridges (valvular pro-
Jection) instead of being quite smooth. These anatomical peculiarities
of the ductus serve in some measure to explain the manner of its
closure after birth (ride infra, Chap. IX)).

The wsophagus leaves the middle line and inelines to the left at
about the level of the sixth cervieal vertebra: at the level of the
fourth dorsal vertebra it turns forwards beside the aorta, and comes
to lie in front of it : it then inelines again to the left at the level of
the ninth dorsal (dise between the seventh and eighth dorsal, accord-
ing to Chievitz), where it pierces the diaphragm. The thoracie duct
follows its usual course, but is not very evident in the fetus.

The Region of the Abdomen.

The abdomen in the fetus (Figs. 17 and 18, Plates IV, V.,
VI., VII., and VIIL) is large, and has the peculiarity of being con-
nected with the placenta by means of the umbilical cord. The
umbilicus may be deseribed as oceupying the central point of
the body, half-way between the vertex and the heels, or, aceording
to my measurements, a little nearer to the latter than to the
former. The attachment of the cord (Plate VIL) is at the
level of the dise between the fourth and fifth lumbar vertebra :
but doubtless considerable wvariations oceur with the degree of
distention of the abdominal cavity, ete. On the internal aspect of the
anterior abdominal wall the constituent parts of the umbilical cord can
he seen to break up ; the nmbilical vein passes upwards in the middle
line to the liver; the urachus passes downwards in the middle line to
the bladder; and the two umbilical (hypogastrie) arteries also proceed
downwards, but diverge from the middle line to the sides of the
bladder, where they join the internal iliacs, or rather appear to be
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joined by the internal iliacs, for the latter are at this age small in
gize in comparison to them.

When the feetal abdomen is opened, certain outstanding peculi-
arities are evident at once. The great omentum is markedly trans-
parent and delicate in texture the liver is very large (Plates 1V., V.,
VI, and VIL)and appears to occupy nearly one- hd,ll of the 1.1.h{:1£-
cavity : the left hepatic lobe is relatively very large, and hides from
view the stomach (Fig. 18); the large intestine is full of dark green
meconium ; and the urinary bladder is an abdominal content. As
Eibemont has shown, a plane passing along the inferior surface of
the liver divides the abdomen into two compartments, each pyramidal
in form and nearly symmetrical ;: one has its base above, occupying
the right Inpm-cllmulrmm and epigastric region, its apex below
turned towards the right iliac crest, and cnnt-ml‘a the hiver; the
other has its base mfmlm, its apex turned towards the lmstcrmr part
of the left hypochondrium, and contains the intestinal coils, the
spleen, and the stomach.

The liver, as has been stated, is large, very large, in the feetus;
but in the full-time feetus it is not rLlatn'elv so large as in the
earlier months ; its weight is to the body- weight as 1:15 or 1:16,
and in the full-time foetus as 1:18 or 1:19. The form of the feetal
liver has been made clear chiefly by the study of frozen sections. It
has five (sometimes six) surfaces: there is a superior surface in
contact with the lower surface of the diaphragm to which it is
accurately moulded, generally convex but with a localised concavity
corresponding to the heart; an anterior surface in contact with the
anterior abdominal wall, having a qmulnuwu! w shape (triangular in
the adult), and sharply marked oft from the left inferior surface by
the thin anterior border; a right lateral surface, less clearly de-
limited ; a posterior surface, small in extent, very evident in sagittal
sections, including the noteh for the esophageal end of the stomach,
the posterior part of the longitudinal fissure, the groove for the vena
cava inferior, and the lobus Spigelii; a left inferior surface, marked
off from the others by the anterior border and by the groove anterior
to the lobus Spigelii, of considerable extent, showing the impressions
left upon it by the various organs which come in contact with it,
being made up of the under surfaces of the right and left lobes
and of the quadrate and caudate lobes, and being traversed by the
longitudinal and transverse fissures and the fissure for the oall-
bladder ; and an ill-defined left surface which in later life is merged
with the superior surface. Of all these surfaces the anterior and
left inferior are the largest, and then, in order, come the superior,
right, and posterior. The whole organ is “a right-angled triangular
]}1‘!*1111 with the right angles rounded oft,” sometimes it is a trape-
zold (‘:Ietteulu-nuu* loc. mf p- 337). The gall-bladder lies about
1:5 em. to the right of the ll’l,]llfll“l* line, is more eylindrical in form
than in later l1l’e, and is distended with bile.

The stomach (Fig. 18, Plates IV. and V.) is small in size at birth,
and can contain only about 1 or 11 fl. oz. without being over-distended.
The fundus is relatively small, “and the lesser curvature forms a

8
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more acute angle than in postnatal life. At birth the viseus may be
empty, or it may contain a fluid like liquor amnii; in one case in
which labour had been instrument: il, I found some nmcnnimn in it.
It lies under cover of the left lobe of the liver, and does not extend
to the right of the middle line of the body, the pylorus being situated
immediately in front of the body of the first lumbar vertebra (lower
border of ninth dor sal, aceording to Chievitz). The anterior relations
of the fwetal stomach, theuhne, are with the left inferior surface of
the liver; while posteriorly it is in contact from above downwards
with the anterior surface of the spleen, the left supra-renal capsule,
the upper end of the left kidney, and with the tail and body of the
pancreas. Below the greater curvature is the transverse colon ; the
lesser curvature runs first parallel to the left side of the vertebral
column, and then passes transversely to the right side in front of the
spine.

The pancreas in the feetus weighs about 4:5 gramnes, and is to the
total body weight as 1 : 700 or thereby ; it measures about 3-5 ems. in
length, and its antero-posterior diameter in the middle line is about
1 cm. It lies opposite the first and second lumbar vertebrie. It has
practically the same relations with surrounding parts as in postnatal
life, but does not come into immediate contact with the left kidney.

The spleen (Plate IV.) lies almost horizontal with the feetus in the
infranterine attitude of flexion, and is opposite to the eighth, ninth,
and tenth dorsal vertebree. The liver comes into contact with it
behind and external to the stomach, and it has a dirvect relationship
with the left supra-renal capsule instead of with the left kidney. It
has therefore four instead of three surfaces: a phrenic posteriorly ;
a gastrie or antero-internal which is in contact with the tail of the
pancreas as well as with the stomach; a supra-renal inferiorly; and
a hepatic anteriorly. Near the middle line the spleen shows only
three surfaces on section, phrenic, gastrie, and supra-renal.

The intestinal canal (Figs. 17 and 18, Plates V., VI, VII, VIIL, and
IX.) inereases remarkably in length during feetal life ; the increase is
also continuous: and at the tenth month the total length is 410 ems.
or so ( Merkel, np. eif., p. 22), the addition during the last month having
been 25 per cent. No doubt there are great individual variations.
With regard to the small intestine a few words of description will
suflice.  The duodenum commences at the pylorie end of the stomach,
opposite the first lnmbar vertebra ; there it crosses to the right side
of the body, its third part erossing over again to the left side of the
spine at the level of the second lumbar. :"LLr:m:lmw to Chievitz (op.
ett., p. 33), the levels are the tenth dorsal and the first lnmbar. The
Jejunum and ilenm arve less fixed in position than the duodenum ;
the line of attachment of the mesentery is mearly horizontal; and
the coils of intestine follow one another progressively from left to
right. There is usually little meconium in the small intestine. The
ciecumn may be found occupying its adult position in the right ihac
and right lumbar regions, with the ileum entering it at the ileo-cecal
valve about the level of the right iliac crest or a few mims. above it ;
but I have met with several cases in which this part of the large
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intestine lay at a considerably higher point in the abdomen, and one,
at least, in which it occupied the middle line immediately behind the
umbilicus, positions which recall the changes which occur during
development. It is probable that the caecum, in the full-time fetus,
has not always reached its permanent position. The appendix
vermiformis is well marked at this time in life; it comes off in a
eomical form from the cacim ; measures from 3 to 4 cms. in length ;
and has a thin mesentery attaching it to the bowel. The ascending
colon may pass upwards to the under surface of the right lobe of the
liver and form there a distinet hepatic flexure, but often its course is
a very short one and the flexure very feebly marked. The trans-
verse colon has not a direction so definitely transverse as in later
life, and not infrequently forms a wide loop passing downwards
towards the pelvic brim. The descending colon has a similar
arrangement to that seen in the adult; but the sigmoid flexure
is of 1ela,tr|vel'l. great length, and "Elll"ﬁ!“\ forms a large loop, part
of which, in the male fetus at any rate, lies in the posterior part of
the Pe]'_vu_. cavity ; there is often a rather long meso-sigmoid. The
large intestine in the feetus is distended with meconium. The length
of the whole bowel is to that of the feetal body as 570 :100 ; in adult
life the relation is as 450 : 100.

The supra-renal capsules (Fig. 18, Plate V.) are relatively large in
the full-time feetus, each hunfr f,qmtl in size to one-third of the
kidney. The weighu of both Lﬂuether is from 7 to 8 grammes, and
their relation to the general I}Uli}'-‘ﬁrf,lgllt: 18 as 1:400 (eivea).
According to O. Schiiffer (loc. cif., p. 532), the right capsule is larger
than the left in the tenth month of antenatal life, while in the
earlier months the left is larger than the right. They have the form
of a triangular pyramid, and each rests upon the upper end of the
kidney, covering it like a cap; the base descends upon the anterior
renal surface as lnw as the level of the hilum, and is hollowed out to
fit its convexity. The apex of the right adrenal lies between the
liver and the right erus of the diaphragm, at about the level of the
tenth rib; that of the left is wedged in hetween the spleen and
the left diaphragmatic erus, at a point a little above the level of the
eleventh rib. The posterior surface rests upon the diaphragm at the
side of the vertebral column. Anteriorly the right adrenal comes
into contact with the left inferior surface of the liver, and with 1ts
posterior surface ; the left supra-renal gland is related to the spleen,
stomach, pancreas, and small intestine.

The kidneys (Fig. 18, Plates V. and VL) correspond in level with
part of the vertebral column lying between the disc between the twelfth
dorsal and first lumbar verlel_uw, and that between the third and
fourth lumbar vertebre. In the full-time feetus the left kidney is
usually longer than the right, but this is not an invariable rule.
Each we;ghs about 11 grammes; and their joint weight is to the
general body-weight as 1:130 (mm), in the adult it is as 1:225.
The hilum lies at the level of the second lumbar vertebra. In the
full-time feetus the renal lobulation is still evident, but is not so
marked as in earlier antenatal life. The kidneys have much the
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same relations with other viscera, save in so far as they are more
extensively covered by the supra-renal capsules. The ureters pass
downwards and inwards forming a ecurve, with slicht convexity
towards the middle line, and open Into the bladder at or 11111ue{lmt,f_,ly
above the pelvie brim. The relation of the ureteric openings to the
plane of the brim is due to the fact that in the fretus the bladder
(Plate VIIL) is almost entirely an abdominal organ. In the case of
two full-time male feetuses (examined by me) in which the bladder
contained urine, a small part of the posterior lower portion lay
helow the brim; in three full-time female fetuses, in which the
viseus was empty, an almost inappreciable part lay below the brim.
The position of the upper end of the bladder varies with the degree
of distension : when empty, [ have noted it about 2'5 cms. above the
symphysis pubis, and when full as high as a few mms. above the
umbilicus at one side thereof. The form of the empty bladder is
simply that of a tube continuing the urethra; when moderately full
it has an ovoid shape, the broad end being directed downwards and
backwards: and when greatly distended, an ovoid with the broad
end uppermost. The anterior vesical wall is in close contact with
the anterior abdominal wall, and there is no intervening pouch of
peritonewm.  Posteriorly the peritoneum passes over the bladder
wall, reaching in the male feetus to a level immediately below that of
the wesical orifice, and here comes into relation with the small
prostate gland; in the female feetus it does not descend so low
posteriorly, its point of reflexion on to the anterior urine wall being
above the level of the internal urethral orifice. The organs that lie
posterior to the bladder in the male foetus vary: in some cases a
loop of sigmoid lies behind it ; in other instances, some coils of small
intestine; and in yet others, simply the rectum, the intervening
pouch of peritonenm being empty.

The bifurcation of the abdominal aorta takes place opposite the
third lumbar vertebra (Chievitz, op. eit., p. 38). The umbilical
arteries, in their curved course from their m‘igin i the internal
ilines to the anterior abdominal wall, lie entirely above the plane of
the brim ; they are so large in the feetus as to look like direct con-
tinuations of the internal iliacs, even of the common iliacs; in their
abdominal part they are commonly called hypogastric arteries, and
in their funie part, umbilical ; the portion of each hypogastric which
remains pervious after the readjustment changes of birth, is the
superior vesical artery.

The Region of the Pelvis.

The region of the pelvis (Plates VIIL and IX.) is comparatively
poorly developed in the full-time feetus. It has been already noted
that the bladder is an abdominal, not a pelvie, organ at this time of
life, and the same statement has now to be made about the uterus, the
Fallopian tubes, and ovaries ; the reason 1s that the pelvis is not yet
capacious enough to contain all the structures which afterwards lie
within if.
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The sacrum is quite straight, or has only a slight anterior con-
cavity in the feetus. Its wings are little developed, so that the length
of the bone is greater than its breadth, dolichohierie, and the hauti,l
index 76" : but, while this is the generally accepted statement, A.
Thomson (loe. ¢if., p. 372) has asserted that it is platyhierie with an
index of 100°. The iliac bones have an almost inappreciable anterior
concavity, and their angle of divarication is large. The pubic bones
are stumpy,and the h}mpln sis u-, short. The interspinous diameter of
the false pelvis may be given as 55 ems., and the intercristal as 6 cms.

The feetal characters of the true pelvis are interesting. The canal is
somewhat funnel shaped, and the pelvie brim is very oblique to the
horizon, a character due to the high level at which the promontory lies

Fic. 21.—Vertieal sagittal section of pelvie region of full-time male fretus
(section a]ightl{ to right of middle line anteriorly). @, Anal apertore ; &,

bladder, greatly E{Iﬁhlll‘ll."ﬂ. with urine; e, D-pl’.‘lllll“' of left ureter; o,
vesieal trigone ; e, loop of :-.wmmd flexure in peh is ; f, rectum ; g, coceyx ;
k, third sacral wrt-ahm , prostate gland.

above the symphysis. The plane of the pelvie outlet is practically parallel
to the horizon. With regard to the pelvie measurements in the foetus,
somewhat conflicting statements are to be found. [t seems gener u,ll;n
to have heen accepted that at this time in life the antero-posterior
diameter at the brim, instead of being less, is greater than the trans-
verse ; but both Sir William Turner and A. Thomson have found that
the feetal pelvis is platypellic, and does not, therefore, differ in
this respect from the adult. In my own observations I found that
while the diameter from the promontory to the symphysis had always
a greater length than the transverse, that from the upper border of
the third sacral vertebra to the symphysis (which more truly corre-
sponds to the antero-posterior in the adult) was sometimes less than
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the transverse, and only occasionally greater than the latter diameter,
I't must therefore be concluded that the antero-posterior diameter at
the true pelvie brim is not constantly longer than the transverse in
the feetus.  As a matter of fact I found the oblique diameter to be
the longest at the brim.  An inferesting point in this relation, which
has been emphasised by A. Thomson (loe. eif., p. 368), is that even in

Fig. 22, —Vertical sagittal section of pelvie region of full-time female fietus (frozen in
genu-peetoral position). e, Coceyx ; b, first sacral vertebra ; ¢, body of uterus ;
d, cervix uteri; e, vagina ; f, empty bladder ; ¢, symphysis pubis ; &, right ovary
and Fallopian tube ; 4, rectum ; &, anal aperture.

feetal life the pelvis shows in 1ts diameters and other characters the
peculiarities that distinguish the male from the female skeleton ; thus
the male pelvis has a more funnel shape than the female, the ischial
spines are more inturned (bi-ischial diameter in male feetus, 12 mms.,
in female, 14 mms.), the sub-pubie angle measures in the male 50°,
and in the female 68° and the sacro-sciatic notch and hinder part of
the ilium are narrower in the male than in the female. The last-
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named point has a further interest, for Thomson believes that the
increase in width of the pelvie brim and cavity which oceurs in post-
natal life is due not to transverse growth of the sacrum, but to growth
of the posterior parts of the ilia, and that this holds for both sexes,
It may therefore be concluded that the feetal pelvis does not differ so
muech from the adult type as has been supposed, and that the sexual
characters are all present before birth. In the adult the ilia are pro-
portionately wider than in the feetus ; this is really the one outstanding
character in which the foetal pelvis differs from the adult, and it serves
to account for the altered relations of the viscera.

The pelvie viscera in the male feetus (Fig. 21) are the rectum,
the prostate, and a loop of sigmoid flexure. The rectum is relatively
larger and more vertically placed in the feetus than in the adult; it
is more nearly straigcht. The peritoneum descends in front of this
part of the intestine to the level of the fourth sacral vertebra. The
position of a loop of sig-
moid flexure in the pelvis
has been already referred
Lo,

In the pelvis of the
female feetus (Fig. 22) the
lower part of the uterus
constitutes an additional
content, but a certain part
of that organ, with the
ovaries and  Fallopian
tubes, lies above the plane
of the brim and is there-

fore abdominal. From a
third to fllll}’ a half of the FiG. 23.—Dissectional view of pelvic viseera in six
entire uterine 1ﬂllgt]_1 lies months fretus from above and from the front. «,

Bladder ; &, fundus uteri ; ¢, left Fallopian tube,

above the }}I‘III'I.; lmﬁ"ﬂh]y showing tu] tnosities ; ), ]Ll't ovary ; ¢ rectum.

the empty or distended
condition of the bowel may account for variations. The body of
the uterus generally lies forward upon the posterior aspect of the
bladder ; in one of the cases which I examined there was a certain
amount of uterine torsion, so that the anterior surface looked towards
the left as well as the front, a condition due possibly to the presence
of a loop of sigmoid in the right lateral pouch of Douglas. The
cervix uteri is Ieltttlwly thicker and longer than the corpus; in the
uterine interior the folds of the arbor vitw are prolonged to the
fundus ; the os 1s not uncommonly gupuw: and some rugwe may be
seen on the vaginal aspect of the cervix, especially on the anterior
lip. The F"I.]].I:}])l"f.'ll tubes (Fig. 23) measure about 25 cms. in the full-
time feoetus, each has from three to five sinuosities on it, and each
runs outwards, backwards, and downwards to the level of the pelvie
brim (3). The ovaries, also, lie above the brim ; they have an elong-
ated, almost cylindrical fmm and they show on section a very large
number of ovi-sacs. The va,rrma,l canal is another pelvie content of the
female feetus ; in fact, in muntml sections it appears as if it were almost
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the only pelvie content. It has a relatively great length ; in its upper
portion it has an almost vertical direction, but in its lower part it
runs downwards and slightly forwards ; and its walls are covered with
numerous ruge.  The urethra in the female foetus is about 4 ems. in
length, and about 6 ems. in the male ; in the former sex it terminates
at the meatus urinarius externus, about 1 em. in front of a line drawn
vertically downwards from the lower border of the symphysis pubis.
Between the meatus and the base of the clitoris may be seen a ridge,
the male vestibular band (18). With regard to the external appear-
ances of the pelvic end of the feetus, it is to be noted that the external
genital organs in hoth sexes are somewhat inc ompletely developed as
compared with the later life. The lahia majora, for instance, are relat-
ively small, and therefore the labia minora and other parts are less
concealed from view than in the adult. On account of the slight
development of the gluteal regions in the feetus, there is a lack of the
distinet groove between the buttocks which exists in later life, and so
the anal aperture may seem to be situated on an elevation rather
than in a depression.

The Extremities.

Both the upper and lower limbs of the feetus, but the lower more
than the upper, are relatively small. Further, the ossification of the
limb hones is not yet far advanced (Lambertz, op. eit.) ; but there is
agreat vascularity in the cartilage, in the osseous tissue, and in the
bone-producing ]:uluhtmull. The marrow is red. The limbs are
disposed in a natural attitude of flexion in utero, and the feet are so
placed as to look as if there weve talipes varus, but there is of course
no real elub foot in normal circumstances. The muscles of the
feetus are softer than those of the child or adult; and Chievitz
(op. cit., p. 12) has pointed out that they all pursue a straight course.

The Umbilical Cord.

The wmbilical cord or funis is the organ of communication between
the fretal body and the fietal part of the placenta. It is therefore a
feetal structure in its entirety, for even its sheath, which used to hbe
regarded as amniotic in nature, is now known to be by development
fetal skin (Minot, Human Embryology, p. 362, 1892; Foulis, J.,
Trans. Med.-Chir. Soe. Edinb., xix., p. 164, 1900).

The umbilical cord has an average length of about 20 inches (45
to 60 ems.), but it varies within wide limits. In thickness it is com-
parable to the little finger, but again there are wide differences in
measurement ; the 4;1e"1ve of thickness will depend in great part upon
the amount of mucoid tissue in its structure. It is white and cord-
like in appearance, and through the glistening sheath the vessels are
shadowed forth as bluish streaks. Like a cord of rope, it is rounded
without being quite eylindrical, for it is twisted on itself. Looking
from the feetal umbilicus towards the placental end of the funis, it can
be seen that in most cases the twist is from right to left over the
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anterior surface of the cord, then round the left side to the posterior
aspect, and from left to right over it to reach again the anterior sur-
face ; rarely the spiral is in the opposite direction. The various
structures in the cord are not equally twisted, for the arteries are
coiled round the vein (Tarnier), and the total number of twists varies
from or two to twenty or even more, but the large numbers are
pathological. Here and there on the (m{l may sometimes be recog-
nised swellings or nodosities (false knots) due to localised excess of
mucoid tissue or to torsion-anomalies of the vessels (Thoma, R., dref.
S Gynaek., Ixi. p. 36, 1900). Many so-called explanations have heen
advanced to account for the twisting of the cord, but none of them
has been generally accepted ; all that it seems safe to assert is that
the vessels grow faster than the cord as a whole, which, therefore, has
to be disposed in a spiral fashion. The eause of the unequal rate of
growth is unknown. The feetal ingertion of the cord (proximal end)
has been considered : at its placental or distal end the funis is
attached to the feetal surface of the placenta at a point not quite cor-
responding with the centre of that surface, but lying a little eccentric
to it ; there the cord fuses with the feetal part of the placenta, and its
sheath becomes continuous with the ammion, covering the foetal
surface. The cord may simply lie beside the foetus, within the
maternal uterus (in the cavity of the amnion), or it may, especially if
it be of considerable length, he dispoged in the form of one or more
convolutions round the feetal body or limbs.
In the full-time feetus the structure of the cord is comparatively
simple. The sheath consists of a stratified epithelium : the outer
layer of cells is corneous, and may show stomata ; there is a middle
lm er of clear cells ; and beneath that a basal layer of aranular cuboidal
cells (Minot). DBefore the fifth month the outer layer 1s made up of
dome-shaped cells, and probably corresponds to the epitrichium of
the skin, It may be said that the sheath of the cord is composed of
skin, but skin which has not passed the stage which it reaches at the
fourth month of intrauterine life. The fully developed epidermis of
the fetal abdomen extends for the distance of 1 em. on to the cord,
where it becomes eontinuous with the sheath ; at the placental end
the latter merges with the amnion covering the placenta. Within
the sheath the vessels of the cord are held together by a mucoid or
embryonic¢ connective tissue, Wharton's jelly, as it is called ; this
consists of anastomosing cells and a mueiparous matrix with connective
tissue fibres (feetal mesoblast) ; these parts (cells and fibres) tend to
arrange themselves in a concentric fashion round the three blood
vessels, forming more or less marked systems ; and, where the systems
touch, the cells are triangular in shape, columns of these cells being
found in the funis. Embedded in the jelly of Wharton a group of
epithelioid cells with irregular "l&.]llllﬂl contents can usually be
recognised ; this represents either the yolk-stalk or the allantoic
cavity of Eﬂl‘l‘f intrauterine life, but which it is not quite safe to say.
The vessels of the full-time cord are three in number, two umbilical
arteries (allantoic in origin), and one mubilical vein {pemstent left
allantoic vein). The structure of the umbilical vessels is peculiar ;
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they are composed almost entirely of a middle or museular coat, being
therefore simply muscnlar tubes. There is indeed a tunica infima,
but it is rudimentary in nature ; and of the tunica adventitia there is
no trace at all, the outer surface of the muscular coat passing insen-
sibly into the '-sul.':mnullllg Wharton's jelly. There is no elastic tissue,
and the muscle fibres run in various directions, although the inner-
most layer shows a general 1ungitudiml,1 arrangement.  Valves have
been described in both the vein and the arteries: they are more
constant in the latter than in the former, and are semi-lunar, or, more
rarely, diaphragmatic in shape. The calibre of the vein is greater
than that of the arteries, but the walls are of almost the same thick-
ness : there are no vasa vasorum. There are no lymphatics in the
cord ; nerves have been deseribed in it, but even if they are present
they do not proceed far from the feetal insertion. The funis will bear
a weight of from 5 to 10 kilos. without breaking ; rupture, when it
oceurs, 18 near to the placental end.

The Placenta.

By means of the nmbilical cord the corporeal part of the feetus is
connected with the great extra-corporeal organ, the placenta. The
placenta is in part feetal and in part maternal in composition. The
fretal portion consists of the vessels of the cord, which have sub-
divided over and over again, and are spread ont in an wmbrella-like
fashion over the mucous membrane of the uterus of the mother in
that part of its area which is called decidua gerotina or utero-placental
decidua. On the one side (feetal aspect) of this expansion of the
funic blood vessels is the ammniotic membrane, while on the other
side (maternal or uterine aspect) 15 the chorion. But while the
amnion forms a simple covering membrane for the placenta on the
side next to the feetus, the chorion is oreatly expanded in a series of
more or less ]Jldllt-ht‘-d processes, the "n.'l]ll_. some of which serve as
coverings for the subdivisions of the funic vessels, and others simply
pass across the intervening intra-placental space to attach the feetal
to the maternal part of the placenta. Further, from the decidua
serotina, processes or septa pass in the opposite direction across the
intra-placental space towards the feetal aspect and subdivide that
space into compartments. In this way the intra-placental space is
divided up into smaller cavities both Lﬂ. the attaching villi of the
chorion and by the septa arising from the decidua; into these
cavities or intervillous spaces h:mfr the vascular villi. The contents
of the intervillous space consist of maternal blood ; the blood in the
vessels of the villi is fetal blood ; and in this manner the maternal
and foetal blood are brought into elose relationship but do not actu-
ally mix.

The life-history of the placenta is a short one, for it is formed at
the third month and its existence ends with the birth of the fo:tus;
but in its short life it plays, as will be seen when the physiology of
the feetus is considered, a very important part. The full-time human
placenta is a spongy mass, meta-discoidal in shape, measuring about
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seven inches in diameter, and from two-thirds of an inch to one inch
in thickness, and weighing about one pound. The side of this dis-
coidal mass, which is directed towards the foetus and liquor amnii,
has a smooth and glistening aspect, being covered by the shining
amniotic membrane ; to this side of the placenta the cord is attached
near to but usually not exactly at its centre, and under the ammnion
the funic vessels can be seen ramifving in all directions. The other
side of the placenta (maternal aspec t} has a very different appear-
ance : it has a dark red ecolour, is very irregular on the surface; and
here and there there are grooves or sulei which correspond to the
decidual septa to which reference has been made, and which sub-
divide this side of the organ into lobules or cotyledons as they are
sometimes called. These cotyledons, it must be remembered, are
not primary but secondary formations in the case of the human
placenta. At its margin the placenta passes insensibly into the
membranes, chorion, and amnion, which meet together at its margin
and form the rest of the bag of membranes which contains the feetus
and the liquor amnii. Near the periphery, but in the substance of
the organ, is a more or less eircular vein, which is econnected with the
maternal blood supply of the placenta. Before the birth of the
infant the whole placental mass is attached usually to the anterior
wall of the uterus; and the maternal aspect of the placenta after
birth represents the part which has separated therefrom and still
carries on 1t the torn through decidual tissue. Sometimes it is
situated on the posterior or lateral wall, rarely on the fundus, and
still more ravely on the lower part of the cavity “of the uterus.

The blood supply of the placenta is a double one—feetal and
maternal. The foetal vessels consist of the two umbilical arteries and
the single umbilical vein which enter it at the insertion of the cord;
they break up in its substance and pass deeply till their ultimate
ramifications and twigs, arterial and venous, are found in the villi
which hang in the intervillous spaces. The maternal vessels are
branches of the uterine arteries and veins which have grown into the
decidua serotina, and as it became changed into the maternal part of
the placenta have enormously enlarged and extended. The arteries,
which have been termed on account of their sinuouns character the
“ curling arteries,” open into the intervillous spaces; the veins arise
also from these spaces, which indeed communicate not only with
the veins of the muscnlar coat of the wall of the uterus but also with
the ecircular vein of the placenta (coronary sinus, sinus of Meckel).
It is still a matter of dispute and discussion whether the intervillous
spaces are lined with maternal or feetal tissue. According to one
view, the spaces are really gigantic maternal capillaries lined with
Endnthelmm into which the feetal chorionie villi project and receive
a covering of endothelium which lies upon the epithelium of the villi
themselves ; according to the other view, the spaces are formed in a
tissue arising from a great proliferation of the feetal epithelium
covering the n]ln in these spaces the maternal blood cireulates, for
they menumLatE freely with both the maternal arteries and veins,
into them the villi hang covered by the chorionie epithelinm, and
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they are in great part lined not by the maternal vascular endo-
thelinm but by the feetal epithelinm. If the former view he
accepted, there lie between the feetal and the maternal blood (1) the
endothelium of the foetal vessels, (2) the chorionie epithelial cover-
ing of the wvilli, and (3) the maternal vascular endothelium of the
intervillous space ; if the latter be the correct view, there lie between
the two bloods only (1) the endothelium of the feetal vessels and
(2) the epitlmli.ﬂ covering of the villi. According to the researches
of Dhuval, there is in the pl:mmta, nf the Rodents still less separating-
tissue between the maternal and the foetal blood, for i1| it the villi
hang without epithelial covering into the maternal blood in the
intervillous q]m,m. while in the ].Jl'l('l,‘!][.;l. of the Ungulata (mare and
sow) there are three separating lavers of tissue, foetal endothelium of
vessels, feetal epithelinm of villi, and maternal lining of intervillous
space. If the second view of the human placenta be accepted, it
follows that the organ in the human subject lies intermediate be-
tween that of the Ungulata and that of the Rodentia in respeet to
the amount of tissue which separates the maternal and foetal blood.
Under the microscope, the villi of the full-time placenta are seen
to be covered by a layer of plasmodinm or protoplasm in which nuclei
are embedded af irregular distances from each other; this layer is
the syneytium. It is the foetal epithelial covering to which reference
has been made above. In the placenta of E:u]‘-‘ intrauterine life
there is a second layer of large nucleated cells with distinet walls
Iying below the syncytium of the wvilli; this has been ecalled
Langhans’ layer; and it is also in all probability feetal in origin.
];m_;,lmm 1'11. er disappears at an early stage in the life-history of
the placenta. The syneytium is at first very active, and from it
spring numerous buds of various shapes and sizes (proliferation-
islands); in it also are to be seen clear or hyaline droplets which
may become separated from it and float free in the maternal blood,
and about the physiological significance of which there has heen much
discussion (vide Chap. X.). Under the epithelium of the villi is a very
delicate connective tissue stroma; so delicate is this stroma in the
terminal villi, that the capillaries may be said to lie immediately
under the epithelium, and as the capillaries have walls consisting of
little more than a single layer of endothelinm, it follows that mlly a
layer of endothelium “and one of epithelinm intervene between the
blood in the feetal capillaries and that of the mother in the inter-
villous spaces. During the three last months of pregnancy the
vessels in the villi, more especially of the marginal part of the
placenta, begin to show obliterative changes: there is thickening of
the intima and also of the adventitia of the terminal and medium-
sized arterioles, and in them the cirenlation therefore slows and
ultimately stops, while the veins and capillaries are unaffected till
the changes in the arterioles are completed. In this way the blood
supply to ecertain groups of villi is diminished, and the syneytium
soon shows atrophic changes, often in patehes. Round the wvilli
fibrinous infarcts form, and these are now regarded by some writers
not as pathological structures, but as the natural results of the faect
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that the placenta has reached the term of its active existence
and 1s senile. In the maternal part of the placenta, senile changes
also oecur of the nature of thrombosis in the sinuses, and are associ-
ated with the appearance of “ giant cells,” which may originate the
thrombotie conditions. In this manner, as has been pointed out in
Chapter IV., p. 39, preparation is being made for the physiological
readjustment of functions which takes place at birth.

The Membranes.

The umbilical cord and placenta are organs of the futus; they
are functional necessities of foetal life. On the other Inuul the
amnion in its whole extent, and the chorion and decidual membranes
outside the placental area, are structures whose activities are largely
past ; they are carried on by means of the placenta into the fetal
period of antenatal existence, but their important part was played
before the feetal period began; they constitute the * membranes” of
the full-term labour. The amnion is the inner of the two fetal
membranes, and forms a sac containing the foetus, cord, and liquor
amnii. It covers the feetal surface of the placenta, and at the margin
of that strueture passes out on all sides to rest upon the chorion. It
consists of a single layer of low columnar epithelinm with stomata
here and there, resting upon a stratum of wide-meshed young con-
nective tissue with stellate and spindle-shaped cells. The connective
tissue layer is the external of the two which go to make up the
amnion, and it 18 in contact with the inner surface of the chorion,
but is not firmly adherent to it. The chorion ontside the placenta i*:
no longer ‘nulrp]ml with villi in the fetal period of antenatal life ;
is the chorion leve or smooth chorion. Its inner layer is vmmw
connective tissue with vessels: its outer layer consists of epltlmlnl
cells lying two or three deep and resting immediately upon the
decidua (maternal), and this layer is pmlmhlv continuous with
Langhans’ cellular layer over the placental chorion (or chorion
frondosum). After the seventh month of fetal life it would seem
that the epithelivmm of the chovion leve consists solely of this cellular
layer, there heing nothing outside it corresponding to the syneytium
or plasmodial tissue of the villi of the chorion frondosum or to its
modification, the canalised fibrin.

The decidual membranes outside the placental area consist of the
fused reflexa and vera of early intra-uterine existence; but at the
full term of pregnancy they arve little more than shadows of their
former selves, in fact, it is doubtful if any recognisable trace of the
reflexa exists, lhmu"h the fil%]}ptmmw of the reflexa the epithel-
ium of the chorion lwve comes into contact with the decidua vera.
Part of the vera comes away with the feetal membrane at the time
of delivery, and part (containing most of the glands) remains to line
the cavity of the empty uterus and form the new mucous membrane
(post-partum regeneration).

The liquor amnii will be 1le=.t-1*1hml more appropriately in the
succeeding chapters (Feetal Physiology).



CHAPTER IX

Physiolugy of the Feetus : General Statements; Sources of Information ; Faetal
Cirenlation, Extra-corporeal or Placental, Intra-corporeal with Main Current
and Secondary Cirenlations ; Cardiac Activity, Peculiarities ; Pulse ; Blood
in the Fuetus, Characteirs ; Respiration in the Foetus,

[ HAVE already indicated some of the outstanding features of the
physiology of fetal life, and have referred to the lack of well-estal)-
lished facts in connection therewith ; but it 1s neeessary—at least so
it seems to me—to attempt a fuller exposition of the details of feetal
physiology, and at the same time still further to emphasise the
lamentable defects in our knowledge of this department of biological
study. In attempting to do the one, I shall doubtless succeed in
accomplishing the other. The value of an aceurate acquaintance
with the facts of feetal physiology in arriving at sound conclusions
with regard to feetal pathology and antenatal hygiene, is incaleulable ;
but if it is at present unattainable, it is far better for the inv [‘-“-;tlml-tt}l
of this subject to know it, for nothing is more dangerous and in the
long run more disastrous than to draw deduetions from data which
are uncertain and inexact. Let us then consider carefully this question
of ]*mta,l Physiology.
For all that was known of the physiology of the fetus before the

Tmr 1885, we may turn with some mnf‘dence to the pages of Wilhelm
Preyer's work — Specielle Physiologic des Embryo : Untersuchungen
weber die Lebenserscheinungen vor der Geburt—Dbut since that hook was
published an immense mass of observations has been accumulated
and i3 in great need of sifting, There is scarcely one of the scientific
medical journals of France, Italy, and Germany which does not often
"ll.].l']. directly or indirectly to the number of articles dealing with one

r other of the aspects of the physiology of antenatal life, and the
exteuane bibliographical list of 552 references given in 1885 by
Preyer might now be more than doubled in length. There has been
no lack of writing, then, upon this subject ; but it may be confidently
predicted that there will he much more ere the theme is exhausted,
and the functions of intra-uterine life investigated and ascertained
with any degree of eompleteness and aceuracy.

Our knowledge of the facts of foetal physiology rests upon obser-
vations—(1) upon the full-time foetus during labour and immediately
after birth; (2) upon prematurely expelled but viable feetuses: (3) upon
immature and non-viable fietuses in abortion-sacs; (4) upon feetuses
of the lower animals, under (¢) normal and (%) abnormal conditions ;
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and (5) upon infants affected with pathological states developed in
utero, in so far as their lrsttlmlﬂﬂ"r may throw light upon their
physiology. Further, something is to be learned from the modifica-
tions in the physiology of the mother which occur during pregnancy,
and which are undmu];tedlv associated more or less uemh' with the
changes going on in the feetus; some information also is obtainable
from a careful clinical examination of the contents of the maternal
uterus (viz. the feetus) during gestation. We must, further, be
ready to apply to the study of footal physiology all the discoveries
and advances made in conneetion with the physiology of the adult
With all these means of acquiring knowledge at our command,
might be expected that much w ould now be known of the fuuctluns
of intra-uterine life; but the other side of the “question must be
remembered—the IIIllJU*:‘:-IhIhtT of studying, of seeing even the foetus
during its actual life in the uterus, the absence of exact information
retraulmtr the modifications of maternal physiology during gestation,
and the still obscure and unsolved problems of the phy ‘aJu]Ui"r' of the
adult. When, after much patience and great care and IEHE;HL]] one
problem of feetal physiology has been in some degree cleared up, the
first result has usually been to bring forward two or three subsidiary
but equally difficult problems for solution. And so, as 'reyer wrote
almost with a ring of despair in his words, “ hier reiht die I’hysiologie
des Embryo Problem an Problem.” ILet us consider, first, the least
difficult problem, that of the feetal cirenlation.

The Feetal Circulation.

During practically the whole of the feetal period of antenatal life
the eirculation of the blood is the same. From the third to the
tenth month the circulation is known as placental, and during the
intervening months it undergoes no marked modifications. During
the neo-feetal period, it is true, the circulation is that of the chorion ;
but by the end of it there has been a specialisation of the cireulatory
function, and the blood, instead of being sent to villi over a wide
expanse of chorionie surface, is now directed solely to those found
over one part of it, that, namely, which is in contact with the decidua
serotina, the site of the developing placenta. From the end of the
neo-feetal period onwards to the moment of birth, there is the
cireulation of the placenta (Fig. 24).

The essential peculiarity of the placental eireulation is the sending
of the foetal blood out of the feetal body to a specially prepared and
extra-corporeal organ (the placenta) for purposes of oxygenation and
other less understood chemical changes. This entails simply the
presence of an efferent vessel (or vess:.EI's) to carry the blood to the
extra-corporeal organ and of an afferent vessel to bring it back again.
We may roughly compare it to a coal-pit connected with a railway
system: to the pit there runs a line of rails along which trucks
carrying cinders and rubhish pass, and along another line come back
again the trucks filled with coal. But the presence of this accessory
extra—earpureal system of vessels entails some slight modifications of
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the eirculation inside the feetal body, for the blood coming from the
placenta has to be distributed to the various parts of the body In
such a way that all shall share in it but, some to a greater extent
than others. To continue the comparison which has been instituted,
the coal from the coal-pit has not only to be sent all over the railway
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FiG. 24.—Scheme of feetal cireulation (after Preyer).

system, but 1t has to be sent in special amount and of a special
quality to the parts where the traffic is most and the speed of the
trains greatest; in order to carry out this object, special lines have
to be laid and special depots built. It will be convenient to consider
first the extra-corporeal part of the feetal eirculation, and second the
intra-corporeal.
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The venous blood is carried from the foetus to the placenta by
the two umbilical arteries, each of which arises from the internal
iliac artery of the same side. In the intra-abdominal part of their
course they are known as hypogastric arteries, and in the extra-
abdominal or funic part as umbilical arteries. Through them
nupure feetal blood is transmitted to their ultimate ramifications in
the capillaries of the villi, where it may be said to be brought, if not
into touch with, at any ll}E almost within sight of, the mater Il:ﬂ blood
in the intervillous spaces. Having undergone arterialisation and
other chemical and bio-chemical [*Imn_gt*h, the blood is returned by
the ultimate branches of the umbilical vein to the vein itself, and
thence through the umbilical cord to the abdomen of the feetus. In
this way venous feetal blood passes to the placenta by means of two
arteries, and arterial blood returns from the placenta by means of
one vein. Why there should be two laterally murnmtmn arteries
and one mesially situated vein to carry out the transit of the blood,
is not clear; but foetuses in which there is only one artery are
genemllv 111:111'1:111]&(1 n various Ways, and those in which the snwle
artery is mesial in position, and arises directly from the abdominal
aorta, are nearly always malformed in one special way, namely, show
fusion of the lower limbs or sympodia (102). In the extra-corporeal
part of the feetal cireulation, the venous and the arterialised bloods
are kept separate: the blood in the arteries is venous, that in the
vein 1s arterial.

The course of the intra-corporeal cireulation of the feetus 18 mueh
more complicated than that of the extra-corporeal. It will be con-
venient to divide 1t, for purposes of description, into a main eurrent
which passes from umbilical vein to wmbilical arteries, and into four
secondary currents, which may be called hepatic, pulmonary, gastro-
intestinal, and inferior appendicular, or simply A, B, C, and D.

The main eurrent of arterialised blood coming from the placenta
passes in the umbilical vein to the liver; here the first secondary
current is given off, that, namely, which passes to the liver (hepatic
or secondar ¥ cireulation A), bmug joined b\' the blood returming in
the portal vein from secondary cireulation ( ' (gastro-intestinal) ; “the
main current, however, passes on directly thrmlﬂh the special vessel,
the duectus venosus Arantii, to join the venous blood in the inferior
vena cava which is 1E:tmnmg_r, from secondary cireulation D (inferior
appendicular), and to be joined by the return flow from secondary
circulation A (hepatic). The main current, which now consists of
the pure blood from the placenta joined by the impure blood from
secondary cireulations A, C, and D (hepatie, intestinal, and inferior
'1ppendmular] pours through the opening of the inferior vena cava
into the right auricle of the heart, and is almost immediately directed
onwards b;.' the mechanism of the Eustachian valve through the
foramen ovale into the left auricle. A guantity of blood, which is
small at the beginning of feetal life, but increases as the full term
is approached, does not follow this course, but remains in the right
auricle to join the main current again and pass into the right ven-
tricle, of which more anon. The main current has now reached the

9
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left auricle of the heart, from which it is propelled by systole through
the mitral valve into the left ventricle, but prior to this it has been
joined by the blood returning from secondary civeulation B (pul-
monary). The mass of blood in the left ventricle, consisting of the
main eurrent with the return blood from the four secondary currcntﬂ,,
is now, under the influence of ventricular systole, sent on into the
aorta by the aortic orifice, and distributed by means of the innominate
and the left carotid and subelavian arteries to the head and upper
limbs of the foetus, a portion, however, passing on through the de-
scending aorta to the rest of the body. From the head ‘and upper
limbs the main eurrent is brought back to the heart in the vena cava
superior, and enters the right anricle, where it is joined by the blood
which did not pass throngh the foramen ovale, and they both pass
by the tricuspid orifice into the right ventricle. From the right
ventricle at the time of systolic contraction, the current passes into
the first part of the pulmonary artery, and immediately gives off part
of its circulating blood to secondary ecirculation B (pulmonarvy) by
means of the wrllb and left pulmonary arteries; but the chief part
flows onwards {III‘ELEIT through the ductus arteriosus into the aorta,
where it is joined by some of the blood which had entered the aorta
from the left ventricle. The main current, having heen thus twice
through the heart, passes first by the thoracic and then by the
abdominal aorta to the lower part of the trunk; there part of it goes
through the coeliac axis, and the superior and inferior mesenteric
arteries to secondary circulation C; the remainder passes on into the
two common iliac arteries, some of it (the now much diminished
main current) going by the hypogastric and umbilical arteries back
to the wmbilicus, and so to the extra-corporeal (or placental) circula-
tion, while the vest is distributed to the lower limbs as secondary
eirculation D (inferior appendicular).

Secondary cireulation A may be deseribed in a few words, Part
of the arterialised blood from the placenta in the umbilical vein
leaves the main current almost at onece, and goes by the afferent
hepatic veins (venw hepatis advehentes) along with the blood in the
portal vein to the substance of the liver: from the liver the blood
returns by the efferent hepatic veins {u‘flm' hepatis revehentes) to
join the cireulation in the vena cava inferior just before that vessel
opens into the heart. It is evident, therefore, why the name “ hepatic ™
has been given to this secondary current.

Secondary circulation B takes its origin from the trunk of the
pulmonary artery, while the main current passes on by the ductus
arteriosus to the descending aorta: it, however, passes to the lungs,
but in small quantity, and, having ecirculated in the pulmonary
capillaries, returns by the veins in a no less venous condition to the
left auricle.  No aeration of the blood is going on in the lungs in feetal
life, and this current might almost be l|iHIJ£‘l‘I$E{1 with; but at birth
pulmonary respiration begins and secondary ecireulation B suddenly
inereases in amount, and becomes of vital i importance to the infant.

Secondary current C comes off from the main eurrent in the
abdomen, and passes by means of the ewliac axis and its branches,
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and by the superior and inferior mesenteric arteries and their branches,
to the stomach, pancreas, intestine, and spleen; from these viscera
it is returned by the portal vein, vid secondary cireulation A to the
main current in the upper part of the vena cava inferior. Like the
pulmonary circulation, this secondary eurrent (gastro-intestinal, as it
may be termed) is of small importance in the foetus, this being
explicable by the comparatively inactive state of the stomach and
intestines in antenatal life.

Secondary circulation D) (inferior -EII;rl-endiLuLu} 1s that which
passes by the external iliac arteries and the continuations of the in-
ternal iliacs to the lower limbs and pelvis; the return is by the veins
of the lower limbs and pelvis to the vena cava inferior, and =o to the
right auricle and through the foramen ovale to the left auricle. The
blood in this cireulation is of a markedly venous type.

It is evident, therefore, from what has been said, that the intra-
corporeal feetal cireulation does not show that separation of venous
from arterial blood which the extra-corporeal does, and which is
also met with in the postnatal ecirculation. As a matter of fact, it
18 only in the main ecirculation, and in a very small part of it, that
pure blood is found: no feetal organ is supplied with pure blood
fresh from the placenta. In the umbilical vein and in the ductus
venosus the blood is of the best quality ; but before it can reach the
liver by secondary circulation A, it has been joined by the altered
blood of secondary circulation C, and before it can reach the heart
it has been joined by the depreciated blood of three secondary eir-
culations, A, C, and D. It is unnecessary to subdivide the blood of
the fretus, as Prever does, into nine varieties, each having its own
degree of venosity; but the following general facts are worth re-
n‘u:m‘.llmurwF ﬂlthuuuh no feetal organ wet% blood direct from the
placenta without admixture with Il-E,}JlLLIFlt-ul blood, the liver is
privileged in receiving it nearly so, for its supply i1s mixed only with
the return ecurrent from the gastro-intestinal ecireulation, which
contains the results of the scanty digestive processes of antenatal
life. The heart itself, the brain, and the upper part of the body,
receive the next best blood: but in this instance the next best
18 much inferior to the best. The most venous blood is not that
which returns to the placenta in the umbilical arteries; in fact
that is placed fourth in order of merit by .Preyer, who points out
that it aetually contains some of the blood of the umbilical” vein
which is unaltered, having passed through no capillary system. The
most venous blood is that in the lower part of the vena cava inferior
which is returning from secondary circulation D ; and it is a striking
fact that some of it (the most venous blood) is sent back again to
the part from which it has come (lower limbs) without going to the
placenta. So some of the best blood goes back to the placenta un-
altered, while some of the most venous is sent round the circulation
again without going back to the placenta. These peculiarities of the
feetal eireulation—disabilities almost they may be called—suggest the
conclusion that it is truly a temporary arrangement, so contrived as
to pass very easily into the permanent cireulation of postnatal life.
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The transition, then, hetween the circulation of the feetus and
that of the infant is aceomplished with comparative ease. It is
unnecessary in this work, which deals particularly with antenatal
pathology and physiology, to discuss fully the changes which take
place in the cireulation at birth; but some of the more important
parts of the readjustment may be llffullutl to. The essential change
is the elimination of the extra-corporeal or placental circulation, and
the intrmluctiuu into the main eurrent of the secondary circulations
B and D {lmlnumhwv and inferior appendicular). Thrrmg_n;h the
closure of the foramen ovale, the blood in the right side of the heart
can only reach the left side by passing tlmmgh the lungs; so the
secondary cireulation B is taken into the main current. Through
the stoppage of the flow of blood through the wmbilical arteries, the
main current in the lower part of the abdominal aorta can r:miv
return to the heart by passing through the capillary system of the
lower limbs and pelvis; so the *:.L-u:mlun circulation D is taken in.
Further, secondary Lm-ulul,mn A (hepatic) unites with secondary
circulation C (gastro-intestinal) to form the single secondary circula-
tion which is known as the portal system: in it, therefore, two sets
of capillaries are met with (hepatic and intestinal) as indications of
its original double character. The postnatal cireulation, then, consists
of a main current and a secondary current. The course of the mam
current is as follows: the blood in the inferior vena cava, as well
as that in the superior vena cava, 18 poured into the mnght
auricle; thence it passes through the auriculo-ventricular opening
into the right ventriele ; thence the current passes on by the pul-
monary artery to the llmm and, |1rn'l|1g traversed the Ldpﬂlaues of
the luug_,r:a, is sent by the lnulmmmw veins to the left auricle; then
the ecireulating fluid reaches the left ventricle, by whose systolic
contraction it is propelled by way of the aorta to all parts of the body,
returning from the various capillary systems by the superior and
inferior cavie. The single secondary circulation arises from the
descending aorta; its current passes by the ceeliac axis and its
branches, by the superior mesenteric artery and by its branches, and
by the inferior mesenteric artery and its branches, to the stomach,
pancreas, intestine, liver, and spleen; it returns from the capillary
systems of these viscera (with the exception of the liver) by means
of the portal vein, which carries it to the liver, where it eirculates
through its second capillary system; it then passes, with the blood
which has come to the liver by the hepatic artery, by means of the
hepatic veins into the inferior vena cava, and so rejoins the main
cireulation.

There are, then, many remarkable differences between the eireula-
tion before and that after birth:; and yet the transition from the
one to the other is carried out with a strikingly small amount of
structural change, strikingly small when the results are considered.
Through the aspiration of blood to the lungs from the right ventriele,
the current ceases or markedly diminishes in the ductus arteriosus,
while that in the pulmonary arteries and veins very greatly increases;
a permanent character is given to this change by the closure of the
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ductus arteriosus, Through the return of a large quantity of blood
from the lungs to the left aur icle, the blood pressure in it is raised,
while there is a fall in the pressure in the right auricle through a
diminished return of blood from the placenta and the other ]ulllh
of the faetal body ; the result is an equalisation of the pressure on
the two sides of the foramen ovale, and the flow through it is
checked ; the result is made permanent by the membranous closure
of the foramen. The physiological transition from the antenatal to
the postnatal form of circulation is no doubt very rapid, but the
anatomical transition may not be fully accomplished for some days
or even weeks, l'lnwmluglml closure of the ductus and the foramen
happens first, and anatomical obliteration of their lnmina follows later,
along with the eonversion of the wmbilical vein and duetus venosus
Avantii into the round ligament of the liver, and of the wmbilical
arteries into the vesical ligaments. It is therefore quite conceivable
that much difference of inedical and more particularly of medico-
legal opinion should exist with regard to the time after birth when
obliteration of these canals is normally completed, and should exist
in association with the well-known fact that in most cases the canals
are immediately closed in the physiological sense. Into the vexed
question of the modus operandi of the anatomieal obliteration of the
ductus arteriosus, ete, I do not propose to enter; the theories have
been many, and the facts as usual rather %eautv but they will all
he found well set forth in P. Strassmann’s article (Areh. f. Gynack.,
xlv. 393, 1894), and in G. Gérard’s contributions (Jouri, de Fanat.
et de la physiol, xxxvi. 1, 323, 1900). Tt may be remarked that
Strassmnann’s valvular projection at the point of entrance of the
ductus into the aorta, referred to in the preceding chapter (p. 112),
has been regarded by H. Scharfe (Hegar's Beitr. z Geburtsh. w
Gyndf., 1ii. !68 IEi{]ﬂ} as an artificial production. In the manage-
ment of the infant at hirth it seems reasonable, from what is known
of the transition changes in the eireulation, to allow the respiration to
be well established before placing a ligature upon the umbilical cord.

Cardiac Action in the Feetus.

The course of the circulating blood in the feetus has been deseribed:
but the chief cause of its movement—the heart’s action—has not yet
been considered. It is now that a commencement is made with that
part of the subject of f{Ptﬂl physiology
“ problem upon problem.” I now begin to make frequent use of the
words “ probably,” « possibly,” and « perhaps™; T lament the necessity,
but in the meantime the necessity is real: about all the phy siology
of the feetus, with perhaps the sole exception of the course of the
circulating blood, these indefinite words will best express the know-
ledge which we possess. Here and there are scattered facts—in a
wilderness of theories ; about some things even theories are absent,
none having yet been evolved.

In the case of the human foetus, we can satisfy ourselves lr_t,
careful auscultation of the mother’s abdomen, that the heart is
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active, for from the end of the fourth month of pregnancy its
beat can be heard. But, further, from the sixth week of ante-
natal life, the cardiac action may be observed by means of the
examination of early abortion-sacs. It may therefore be coneluded
that during the whole period of the foetal life (sixth week to end of
tenth month), the heart of the unborn is functionally active. It
perfectly fulfils all the requirements of antenatal existence; at the
same time its action differs in certain particulars from that met with
in postnatal life,

In the first place, its activity is much less dependent upon the
nervous system in feetal than in postnatal life—its action is more
distinetly automatic. This peculiarity has been over and over again
demonstrated by the birth of feetuses without brain or spinal cord
(‘Illf_.tlt'ﬂlnhullt* and amyelic), whose heart, beat had been heard before
birth, and seen at birth. Further, F. Neugebauer (Centribl. f. Gynal.,
xxii. 1281, 1898) has shown how long this automatic activity may
continue. The case was a somewhat remarkable one : the feetus, age
fourteen weeks, was removed, by operation, from an extrmlt-sarine
gestation sac; in the process, its head, arms, a leg, and the whole of
its spinal cord were torn away, leaving nnlv the trunk with one
lower limb attached; yetthe heart continued to beat in an automatie,
rhythmical fashion fm more than three hours: at first the rate was
one heat every two seconds, but it gradually slowed until it was one
every five seconds; the contraction was noted to be antiperistaltic,
beginning with the ventricles and then extending to the auricles;
and the movement of the cardiac apex was upwards, forwards, and
to the right. In a somewhat similar case wpmt.ei'l by Wasten and
referred to by Neugebauer (Centribl. f. Gyndl., xxiii. 465, 1899), the
heart beat for two and a quarter hours. In E. Peiser’s observation
(Centrlbl, f. Gyndk., xxiii. 1033, 1899), the feetus was five months
old ;: when its body was quite cold the thorax was opened, and Peiser
was then startled to see “the interesting spectacle of the beating
human heart ” (“ das interessante Schauspiel des schlagenden mensch-
lichen Herzens”). The auricles contracted hefore the ventricles,
and the right scarcely preceded the left; the apex was raised and
turned towards the right. After twenty minutes the heart was
separated from the great vessels and pl;u,f,c'l in a warm saline solution,
where it continued to beat, but with less marked movements. Its
activity continued for over an hour altogether. Observations of a
like kind were made by E. Opitz (Centrlbl. f. Gyndilk., xxiii. 6, 810,
1899). The feetal heart therefore has a very considerable degree of
automatic activity.

In the second place, the feetal cardiac activity is not so im-
mediately dependent upon the oxygenation of the blood as is the
heart’s action in postnatal life. The blood in the fwetus, with the
exception of that in secondary cireulation A, is far from being well
oxygenated. KEven in the infant at the moment of birth respiration
may not be established, and yet the heart may continue visibly to
beat for some time, for hours even; eases in which an asphyxiated
infant was resuscitated after the lapse of hours, will recur to the
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mind of almost every obstetrician who has had a long obstetric
experience, I have met with a case in which cardiac activity
continued for five hours after birth without the lungs having come
into play ; the feetus in this instance was the *:ub]mt of a number of
malformations. There is not, however, any evidence to show that
the feetal heart will continue to beat for anything like this time in
the uterus after the death of the mother: as a matter of fact, there is
little chance of saving the infant if the pust -mortem opening of the
maternal abdomen and uterus be delayed longer than five minutes.
The cireumstances, however, differ wulel;i.' and the rapid death of the
feetus after the death of Lhe mother is not to be aseribed solely to
defective oxygenation of its blood.

In the third place, it may be safely concluded that the évents of
the cardiac cyele are not so clearly marked off and so unalterable in
their sequence in the feetus as in the child or adult. For instance,
in the observation of Neugebauer already referred to (loc. cit. supra),
the contractions were anti-peristaltic, beginning with the ventricles
and spreading to the aurieles. Usually the auricles contract first,
the right slightly in advance of the left; then there is a short pause;
then the ventricles pass into systole, the right being nnmediately
followed by the left ; and then intervenes another pause, scarcely of
greater duration than the former. The pauses are of nearly equal
length; and the whole cyele lasts from 03 to 0-6 of a second, of
which more than half is oceupied with the ventricular systole. The
impulse and the movements of the heart would seem to be the same
as in postnatal life, if it be permissible to draw conclusions from the
observation of the organ in foetuses which have been expelled in
abortion sacs.

In the fourth place, the feetal heart rate is much quicker than
the adult; but there is a gradation from the one to the other
through the rate in the infant and in the child. In the early months
of feetal existence it has been supposed that the rate is slower than
in the later months; but the heart sounds are not audible in the
beginning of pregnancy, and therefore the estimation of the rapidity
of action has had to be made from observations on foetuses after their
expulsion from the uterns, manifestly a method not free from fallacy.
From the fifth month onwards to the full term, it seems well
established that the fuetal heart beats at the rate of 132 per minute,
or thereby, with, under certain circumstances, a slackening in rate
down to 100 or less, or an acceleration up to 150 or more.
Immediately after the birth of the infant there is, it is believed, a
transitory inerease in the cardiac rate, followed by a slowing, aseribed
to the gradual development of the controlling influence of the vagus.

In the fifth place, the course of the blood through the heart is
not, the same in the feetus as in the infant, and the quality of the
blood passing through the various chambers also differs. In no
chamber of the fe:tal heart is there absolutely pure arterial blood,
and that of the right auricle is little better (or worse) in this respect
than that of the left.

There are other details in which the action of the fecetal heart
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doubtless differs from that of the circulatory organ in postnatal life,
but over them and other equally obscure matters we must not long
linger. For instance, it may very well be that variations in the rate
of the heart-beat do not depend upon just the same ecircumstances.
Little is known about the influences which quicken and those which
slow the foetal heart; but (1) activity of the foetal movements is
generally, if not always, followed Dy increased rate of fietal pulse;
(2) inecrease in rate of the maternal pulse is sometimes associated
with inerease and sometimes with decrease in rate of the foetal pulse;
(3) the greater the size and weight of the fwtus, the slower, in a
general sense, is its heart beat, but there is no constant relation
between the two: and (4) the female feetus has a quicker pulse than
the male, possibly because, as a rule, she is of smaller size and
weighs less. It is not known whether changes in the position of the
feetus in utero, eg. from cephalic to pelvie presentation, or from
cephalic to transverse, alter the rapidity of the heart’s action; and
very little is certain with regard to the effect of medicines or food
given to the mother upon the fetal pulse; and yet these are matters
into which inquiry is practicable in maternity hospitals if not in
private practice.

[t is generally stated and believed that in the pains of labour the
rapidity of the fietal heart is diminished—to the extent of as much
as ten beats in the minute. Various theories have been advanced to
explain this supposed slowing of the heart; it has been aseribed to
compression of the placenta by the contracting uterus increasing the
pressure in the umbilical arteries, to the general compression of the
foetus by the uterus, to the compression of the feetal cranium (eg. by
forceps) stimulating the vagi near their origin, and to stimulation of
the vagi by the venous condition of the faetal bleod produced by the
uterine contractions. Objections may be urged against all these
theories, and with regard to the last, which is in some respects the
most. probable, it has to be noted that the interference with the
supply of oxygen to the nerve centres in a labour pain must be of a
trifling nature. Indeed, Pestalozza (Rassegna d. se. med., Modena, vi.
405, 473, 1891) has calculated how much oxygen would be required
by the feetus during a labour pain, and has found it to be so small as
to give no support to the above view. There is, however, no need
for further discussion of this matter, for it is admitted that the super-
vention of a uterine contraction may not in some cases be followed
by slowing, but by acceleration of the feetal heart. In. this relation
Pestalozza’s cardiogram, obtained while the feetus was still in utero,
deserves a paragraph to itself.

It has now and again been noted that the feetal heart could not
only be heard but be actually felt through the mother’s abdominal
walls, by the obstetrician during labour. Some seven cases of this
kind, ineluding two orviginal ones, were published by D. F. Duval
(Johns Hoplins Hosp. Bull., viii. 207, 1897) four years ago, in all
of which, through the fo:tal presentation being a brow, a face, or an
oceipito-posterior one, the chest of the infant was brought into close
contact with the anterior uterine wall, and through it with the
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anterior abdominal wall; in these cases the feetal heart was felt by
the obstetrician’s finger and its rate ascertained. Duval, however,
does mnot refer to the important case veported by Destalozza
{loc. cit. supra), in which not only was the feetal heart-beat felt
through the maternal abdominal wall, but a cardiographic tracing
of it obtained. The case was one of a twin labour, and during
the expulsion of the first feetus, the second one, which was lying
transversely with its back to the mother's back, was pushed forward
against the anterior uterine wall to such an extent that its
heart-beat could be distinctly felt in the wupper part of the
maternal abdominal wall on the right side. The rate was 140 per
minute. With the Dudgeon sphygmograph, the only instrument
available in the emergency, three tracings were obtained, two between
pains and one during a contraction; of the two taken between the
paing, one was during ordinary ll_'b]lll.*l,l,.l{:ll] and the other was while
the patient held her breath. At the time when the cardiograms
were taken, the membranes of the second infant were still intact, but
there was not much liquor amnii; the uterine and abdominal walls
were thin, a circumstance which helped to make the observation
possible. The tracings showed a rapid rise of pressure to the apex
{opening of semilunar valves), followed not by a sudden decrease of
pressure, but by a continnance of it (*platform ™), and then by a
descent to the base line, a fact which may be interpreted as proving
that the blood does not get very quickly or easily out of the
ventricles. It is 11nLEH.~,mt1n that in the cardiogram taken during a
uterine contraction there was no slowing of the rate of the heart’s
action. Pestalozza was able to add tflLa,t]\ to the value of his unique
tracings, by taking eardiograms of a new- born infant which had not
1*e*¢p11*ul but wlurln was not yet in a state of true asphyxia, of an
infant in a condition of true elhp]l}?.\l:h neonatorum, and of an infant
in whom respiration had been fully established. In the state of
simple : apnoea the cardiogram exactly resembled those obtained from
the fetus in utero: in that from the asphy xml{-:l infant there was
slowing, irregularity, and a broader  platform™ in the tracing: while
in that from the infant in whom respiration had been established
there was a complete loss of the foetal characters and an assummption
of the adult type. Too much reliance must not, of course, be placed
upon the evidence obtained from so few observations; but it may n
the meantime be provisionally maintained that the human fa:tus has
a cardiogram which differs from that of the new-born infant which
has 1*c~'-;pl1'cd, and that its characters are those shown in Pestalozza’s
fracings.

It 1 may here be noted that it has been generally believed that the
pulse in the new-born infant, and in the feetus also it is presumed,
is one of very low tension, and exhibits no proper apex or wavelets.
Indeed, it has been stated that no apex develops till the seventh year
and no dierotic wavelet till the tenth, and this statement I accepted
and repeated in my work, An Introduction to the Discases of Infancy
(1, p. 163). I now reproduce here two sphygmographie tracings which
my friend Dr., Oliphant Nicholson has recently obtained, one from
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an infant five minutes old (Fig. 25) and the other from a child of six
days (Fig. 26), both in perfect health; it will be noted that in both
there is relatively high tension, a well marked apex, and tidal and
dicrotic wavelets. It may therefore be concluded that, with a delicate
sphygmograph and sufficient care in employing it, such tracings are ob-
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tainable from the pulse of the normal new-born infant. No sphygmo-
oraphic tracings have vet been obtained from the feetus in utero
(membranes unruptured), and it is ditficult to imagine conditions in
which they could be taken; but the sphygmogram of an infant born
prematurely at the seventh month shows a more sloping line of
ascent to the apex.

In the chapter which deals with antenatal diagnosis, a further
reference will be made to the auscultation of the fuetal heart, and
so-called tunie souftle.

The Blood in the Feetus.

Our knowledge of the characters of the blood of the foetus is in
great measure founded upon the examination of full-time infants at
or soon after birth ; to a small extent only have observations of the
bload of prematurely expelled feetuses been utilised in the research—
a regrettable neglect. Let us consider, first, the histological and
chemical characters of the blood of the feetus, and second, its mode
of formation or hiematopoiesis.

The blood of the feetus, just like the blood of the adult, is made up
of corpuscles and of plasma, and the corpuscular elements are of two
kinds, red and white cells.

During recent years a good many valuable observations have been
made upon the red corpuscles of the fwetal blood, and I may cite
specially the work of Elder and Hutchison ( Trans. Edinb. Obst. Soc.,
xx. 154, 1893), of Bidone and Gardini (Awrch. ttal. de biol., xxxii. 36,



BLOOD IN THE F(ETUS 139

1899), of Ferroni (Ann. di ostef., xxi. 791, 1899), of Stamem (zld.,
xxi. 851, 1899), and of Varaldo (Aweh. di osfef., vii. 723, 1900).
From these and from earlier investigations on this subject it may be
concluded that the red corpuscles are more numerous in the blood
of the feetus than in that of the adult or child. But there is no
general agreement as to how much more numerous they are, although
it may be stated roughly that the infant at the moment of birth has
from one half to a million more red cor puseles per e;mm. than an adult.
It is worthy of note, however, that the difference in this respect
between the fuetal blood and that of the mother is usually much
oreater than that between the former and the blood of a non-pregnant
adult; for the maternal blood in pregnancy is poor in red cells, and
consequently the difference between the number of eorpuscles in the
mother and her foetus may amount to as much as two or two and a
half millions per cam. in favour of the latter. The number of red
corpuscles in the feetal blood may then be put at from six to six and
a half millions per c.mm. In premature e fietuses (seven to nine months)
the number of xanthoey te~_. rises still higher and is commonly above
seven millions per canm.; and Bidone and Gardini (loe. cif.) have
met with a case, an eight ‘months feetus, in which there were no less
than 8,240,823 i per cmm.  As the number of red corpuseles in the
maternal blood is not oreater in the early part of pregnancy, it
follows that the disproportion between the corpuscular richness is
more marked for premature than for full-term feetuses; there is a
difference of more than three millions in favour of the foetus {I'Elmm)
It is a remarkable fact, that even when the mother is anmmic in
excess of the ordinary anwemia of pregnancy, the red cells of the
feietal blood, although diminished in their absolute amount, are
relatively little interfered with, so that in such cases the dispro-
portion hetween the two bloods is intensified (Ferroni). From all
these facts it may be safely concluded that feetal blood in the three
last months of antenatal life is peculiarly rich in erythrocytes, and
that this richness is not directly related to the state of the maternal
blood. What may be the significance of this persistent corpuscular
richness of the feetal blood, it is impossible to say with any degree
of assurance, but it is notew orthy that in cases of eyanosis from
congenital cardiac defects it is maintained long after hirth.

In addition to the ordinary non-nucleated red corpuscles, the
blood of the fwtus contains a certain number of nucleated xantho-
eytes (erythroblasts). They persist after birth, but only for a limited
time (three days or so), when they average from 1 to 20 to 1 to 8 of
the white corpuscles; but in psemlu‘]euk semic anwmia of children
and in athyria they may reappear in the blood. Some are mono-
nucleated and others contain two nuclei (Varaldo). In premature
feetuses they are more numerous, and the younger the fatus, the
more numerous they are ; this at any rate is probable, for it has not
been definitely proved.

It may be added that in feetal blood there are to be seen red
corpuscles which stain either in whole or in part with methylene blue
(young cells, probably), and others containing granules which stain
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with Ehrlich’s neutral red. It has also heen stated that the xantho-
cytes differ in size and shape from those of adult blood.

The hwmoglobin of the fotal blood, like the red corpuseles, is in
excess of that in the adult, and greatly in excess of that in the
maternal blood. As measured by Fleischl’s h.lnmmetm* it averages
about 120° (Bidone and ]*en*nm}, but may, especially 111;,111;11;1111;,
fetuses, rise above 125°; it is thus about fifty-two 1]1113]:}1]3 of the
hiemometer higher than with the maternal blood.  Further, as with the
red corpuscles so with the hiemoglobin, an anemie condition of the
maternal blood does not affect the richness of the fietal blood in this
constituent to an appreciable extent, it simply exaggerates the dis-
proportion already existing. It does not appear that the sex of the
feetus has any effect upol Ihv number of corpuscles or the amount
of hwemoglobin in the blood; and it has not been observed that there
18 any I'ﬂ];ttlull between the weicht of the fietus and the characters of
its blood, an increase in weight not being accompanied by any in-
crease in the number of erythrocytes or in the quantity of hamo-
alobin (Ferroni). It may be interpolated here that there is some
reason for supposing that a large quantity of erythrocytes and of
hiemoglobin in the maternal blood in pregnancy is l:Lolr to be more
often associated with male than with female fotuses: but there is
no evidence that the characters of the maternal blood in these re-
spects have any relation to the weight and length of the fetus.
It is believed that foetal oxy-hie moglobin is more diffieult to reduce
than maternal, possibly because it has a different molecular constitu-
tion. . Zanier (Arch. dtal. de biol., xxv. 58, 1896) has made
observations on the resistance of the fwetal as compared with the
maternal blood in the cow, and has found that it is distinetly greater
in the former: but there is need for further research upon this as
upon so many other points in the physiology of the fietus. Some
attempts have been made to ascertain the respiratory capacity of the
teetal blood at different ages, and Nicloux (Compt.-rend. Soc. de biol. de
Paris, liii., p. 120, 1901) has found that from six months to the
full term the capacity is practically the same; he estimated that the
haemoglobin of the blood of a fetus of six and a half months,
TL];:;IHIW 1520 grms., was t.thlL of fixing as much oxygen as that
of a fetus at term “'Li*"h'lll” 3730 grms. In this important and
fundamental property of the feetal hlnud, therefore, there is little
variation in the later months of antenatal life.

With regard, now, to the other corpuscular element in the feetal
blood, the white corpuscles, it has to be noted that they are also
increased in number as compared with the adult state. Aeccording
to Elder and Hutchison (loe. eit), the leueocytes number nearly
18,000 per e.mm., or twice as many as are met with in adult blood ;
the excess of the white is relatively much greater than the excess of
the red, there beine in the infant at birth 1 white to 298 red, and
in the adult 1 white to 500 red. They are also increased in the
blood of the pregnant woman, but not lua,m thing like the same extent.
There is, therefore, marked feetal lencoey tosis. The white corpuscles
are of various kinds, polymorphonuclear leucocytes, lymphoeytes
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(small mono-nueclear), large mono-nuelears or transitional forms, and
eosinophiles ; there are also cells with acidophilic and basophilic
oranules, although Elder and Hutchison saw none of the latter. Max
L::uatd,ll]en {fﬂfw?b Jo Kinderhdk.,, 3 F., 1. 215, 1900) and others
have attempted to estimate the relative proportion of the different
forms of white corpuseles in the foetus; and it would seem that the
polymorphonuclears are more numerous than the lymphocytes, but
that within a few days after birth they are practically equal, and
that later still there is lymphoeytosis; the transitional forms are
perhaps more numerous than in the adult, but the eosinophiles are
not relatively inereased.

Such are some of the characters of the blood of the fortus which
have been established with a certain degree of probability ; some other
characters not so fully determined may be referred to. With regard,
for mstance, to urea, Cavazzani and Levi (dnn. di osfet.,, xvi. 456,
1894) have found that apparently there is no L'.f_n‘reslrmulﬁll{:&
between the quantity of this substance in the maternal and in the
feetal blood ; further, the amount does not seem to be related to the
development or sex of the feetus, or to the age of the mother, but
there is more urea in the feetal blood, if the expulsive stage of labour
has been short; the average quantity is 0-215 per 1000, Cavazzani,
also, states that there is more glucose in the maternal than in the
feetal blood, a fact which would seem to show that even eminently
soluble substances do not pass through the placenta from mother to
feetus or from feetus to mother by the simple laws of osmosis. It may
be that the placenta has a power of selection; in fact this is almost
certain. \ueleun or phospho-carnic acid, is a substance which has
been lately shown by Sfameni to exist in the feetal blood (Ann., di
ostel.,, xxii. 1009, 19{]{}] to the amount of 0-2106 per cent.; its
quantity does not seem to be influenced by the sex of the fawtus, or
by conditions of the mother, but the mmtm the weight of the feetus
the smaller apparently is the quantity of nucleon in the blood.
There is twice as much in the blood as in the placenta. The density
of the foetal blood (1060) is greater than of the adult, notwithstand-
ing the fact that the former Tfluid contains slightly more water than
the latter. The feetal blood, also, 15 said to contain less water than
the feetal tissues; if this be true, it would seem to prove that the
water of the tissues must come from some other source than the
blood, possibly from the liquor amnii. As compared with adult
blood, that of the infant at birth contains rather less mineral matters,
The blood of the male feetus contains more organic matters, but less
water and less soluble and insoluble salts, than that of the female.
Sfameni (Ann. di ostet., xxi. 851, 1899), gives the average composi-
tion of feetal blood as follows :—

Water : ; . . ; 7852 per cent.
Solids : : : 24T -
Organie . 20:72
Inorganic : . 3 ; 1 L S
Soluble salts . : : 062 ,,
Insoluble salts 154 (A
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From the researches of Hugounenq (Journ. de physiol. et de path. gén.,
1. 703, 1899) it would seem that from 50 to 60 per cent. of the total
amount of iron in the feetal body is in the blood.

Manifestly there is much to be done before the characters and
composition of the feetal blood can be stated with any degree of
acenracy, and much more before the meaning of these characters
and the bearing of the composition can be satisfactorily determined.
At the same time, as has been shown, a heginning has been made. An-
other subject around which it must be confessed that much obseurity
exists, is the mode of origin of the corpuscular elements of the blood
in the feetus. It would seem, however, that from the time of its
formation until the full term, the fewetal liver plays a part in the
formation of both the red and the white corpuscles: in this organ
the blood pressure is low, the eurrent slow, and nourishment abund-
ant, conditions which favour its hwmmatopoietic functions. 0. van
der Stricht (Areh. de biologie, xii. 199, 1892) has made a series of
elaborate investigations on the formation of both erythroblasts and
lencoblasts in the mammalian fetus, and has found in the liver
special haematopoietic capillaries in which are formed the white
and red corpuseles.  The white are not related in any way to the red;
they have distinctive characters at all stages in their development.
The red corpuscles originate from the ery throblasts by the expulsion
or disappearance of the nucleus. In the spleen, also, erythroblasts
and leucoblasts arise, the former in the splenic pulp, and the latter
in the Malpighian corpuscles. Possibly there is a lal*mhletmn of
blood corpuseles in other territories in the feetal body in which the
blood pressure is low. J. Beard (Anat. Anz, xviil,, pp. 550, 561,
1900) is strongly of the belief that the thymus frlan:l in its epithelial
portion is the first source of leucocytes, that it is in fact the parent
source of all the lymphoid structures in the body; according to G.
L. Gulland, the white corpusecles already existing in the blood (ori-
oinal source uncertain) ave caught in the reticular tissue of the fortal
]vmpl 1atic glands, and then begin to multiply there (Jowrn. of Path.
cad Bacter mf., 11. 4-1'", 1894, 11; is an intevesting fact that Varaldo
(foe. eif.) has found more leucoeytes in the umbilical vein than in
the nmbilical arteries—there were on an average 4000 more lenco-
cytes per eanm. in the vein. This excess of leucocytes in the
matrifugal as compared with the matripetal blood stream is very im-
portant, for it supports the view that there is a physiological migration
of white corpuscles from the maternal to the feetal blood.  Varaldoalso
found that while eosinophilic lencocytes were met with both in the
arteries and vein, and that while the blood of both gave the iodophilic
reaction of Ehrlich, this reaction was more marked in the blood of
the vein, and the lencocytes which contained iodophilic granules
were more numerous in it. It would appear, therefore, that not
only do lencocytes pass from the mother’s blood to that of her feetus
to be retained in the foetal body, but that these white corpuscles
carry with them and in them certain substances whose precise nature
is yet to be determined. Again, it may be said that the physiology of
the feetus presents problem upon problem.
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Respiration in the Feetus.

Respiration in the fwtus is a very different function from
respiration in the infant and adult; it is carried out in the
placenta instead of in the lungs, and the gases pass from maternal
tcr feetal blood, and not from the atmosphere to the blood. The red
blood corpuseles of the mother are the source of oxygen for the
feetus ; they represent its atmosphere. Respiration by the placenta
has sometimes been compared to respiration by gills, but the re-
semblance is incomplete and the comparison inexact. There is little
need at the present time to enter into the reasons which can be
adduced to prove that the placenta acts as lungs for the foetus, once
a greatly debated and uncertain guestion. Suffice it to keep in mind
that (1) the matrifugal blood in the umbilical vein is more arterial
in appearance (although the difference is often slight) than the
matripetal current in the umbilical arteries; (2) respiratory move-
ments in the feetus are exeited by interference with or stoppage of
the circulation in the placenta ; (3) oxy-h@moglobin can be detected
by the spectroscope in the blood of the umbilical vein; and (4) that
experiments upon animals have defimtely proved the oceurrence of
the placental gaseous interchanges in them which constitute respira-
tion. ]:mther it has been shown that the current may occasionally
be reversed, and that oxygen may pass from the fetus to the mother;
this has been noted in 1511113'\1-‘:1 of the mother animal, in which
case the blood of the wmbilical vein has been observed to become
more venous in appearance than that of the umbilical arteries;
the commencement of artificial respiration of the mother restored
the colour of the blood as at the first. There are, however, many
other questions concerning feetal respiration about which little or
nothing is known; some of these have been already referred to
under the characters of the feetal blood (e.g. the respiratory capacity
of the fwtal blood), to others a few words may now be given,
There is, for instance, the question whether the fetus consumes
much oxygen in a short space of time, or whether it absorbs
little. Preyer (loc. eif.) is of opinion that it does not consume
much, but that it is very delmudonL for its life upon what 1t
does consume. Then there is the problem of the continuance of
the heart’s action for a long time without the establishment of
pulmonary respiration, contrasting with its short continuance in
utero after the cessation of the placental eirculation (eg. in death of
the mother). Again, there is the great mystery of the mechanism
by which the oxygen of the maternal hiemoglobin passes to the
fetal h@&emoglobin, a mystery which is not greatly lessened by the
knowledge that there is more hemoglobin in the fietal than in the
maternal blood, or that the um*-}nmﬂfrlubm of the feetal blood 1s a
more stable compound than that of Lhe maternal.  Some further
problems have been already referred to in Chapter I'V., namely, the
cause of the first inspiration, and the meaning of the occurrence of
intrauterine respiration (vagitus uterinus); but a word must be said
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in passing concerning the observations of Ferroni on the rhythmical
movements of the foetus still in utero. Ferroni (Ann. i osfef., xxi.
897, 1899) has found that in addition to the rotatory or revolutionary
movements of the fwetus, and those due to extension and flexion of
the limbs and trunk, there are others of a rhythmiecal kind of which
tracings can be obtained by means of a gmphm apparatus. These
movements, which occur at any rate in the three last months of
feetal life, had been previously observed by Mermann, Ahlfeld, Reu-
bold, Weber, Bar, Pestalozza, Unu, and i}tlli!lh, and various theories
had been advanced to explain their nature. Ferroni agrees with
Pestalozza and Duei in their division of the movements into two
groups, in one of which the tracing shows sharp elevations and de-
pressions, while in the other 1t uxhlhlth nothing more than a series
of undulations. In the former tracings, the elevations, sometimes
with a sharp apex and sometimes with a blunt, are followed by
pauses, while in the latter the undulations are practically continuous.
The frequency of the former is from 15 to 34 per minute, and of the
latter from 40 to 75 per minute. They are not pathological pheno-
mena, for the mothers and also the feetuses were generally found to
be perfectly healthy. Both kinds of tracings are ~ doubtless due to
rhythmical movements of the fatal thorax, and net to transmitted
pulsations of the maternal aorta; the former are possibly of the
nature of singultus (clonic contractions of the diaphragm), while the
latter are supposed to be intrauterine respiratory movements (super-
ficial and regular). Sometimes the two kinds have been found com-
bined in one tracing. From the present standpoint these movements
are of interest as proof that even before birth the feetus makes respira-
tory movements, practises, as it were, thoracic gymnastics in pre-
]mutlun for the great extrauterine function of atmospheric respiration.
Whether these movements are powerful enough to draw liquor
amnii into the lungs or stomaech, must be left for the mean time
uncertain ; but there can be no doubt that movements of a similar
kind are set up immediately after the expulsion of the foetus from
the maternal passages, and have as their result the drawing of air
into the lungs. There is here, then, further proof that nature makes
no leaps (“non facit saltus™), but prepares beforehand for the transi-
tions of life and even for those of them which seem at first sight so
abrupt as does the establishment of pulmonary respiration in place
of placental. She makes the necessary transitions easy. Truly,
birth marks not a beginning but a stage in life’s journey.



CHAPTER X

Physiology of the Feetus (cont.) : Temperature of the Foetus; Chemical Com-
position of Feetus, Placenta, and Liquor Ammnii ; Nutrition of the Feetus, by
Liquor Amnii, Umbilical Vesicle, and Placenta ; Secretions of the Feetus,
Hepatic, Buceal, Gastric, Pancreatic, ete.; Excretions of the Feetus, In-
testinal, Renal, Placental ; Passage of Substances from Foetus to Mother ;
Internal Glandular Secretions in Fretus, of Thymus, Thyroid, Suprarenal
Capsule, and Pituitary Body ; Growth of the Foetus, Determining Factors ;
Movements of the Foetus ; Sensation in the Foetus.

THE functions of eireulation, blood-formation, and respiration in the
feetus, have presented, as has been shown, many diffieult questions for
solution ; but yet more difficult ones are bound up with the phenomena
of antenatal tissue metabolism, secretion, excretion, and innervation.
There is, for instance, the nutrition of the feetus, about which
Lobstein wrote that it was “less hypothetical than the subject of
generation, but not perhaps in a much more satisfactory state ”; and
these words, which were penned nearly one hundred years ago (Dis-
sertation sur la nutrition dw fetus, Strasbourg, 1802), might almost
be repeated at the present time, for although observations have been
multiplied, of actual facts there is no great abundance. A century
ago there were those who held that the nourishment of the fietus was
accomplished by means of the liquor amnii, but did not know whence
it ecame; there were also those who believed that it was brought
about by a ecommunication between the placenta and the wall of the
uterus, but did not know how the communication took place; and
there were those who aseribed it to the lymphatic vessels of the um-
bilical cord, but were not sure that these vessels existed. Lobstein’s
eriticisim mitth with a slight ehange in terminology, be directed
against the teachers of obstetrics of tﬂ-(l:l}'. Nevertllelesh there has
been progress. Let us see.

Temperature of the Feetus in Utero.

The observations which have been made, many of them with great
care, upon the temperature of the feetus in the uterus, or in the act
of expulsion from the uterus, throw a somewhat unexpected side light
upon the problem of tissue metabolism in the unborn infant. These
observations include the e'~:pe1*i111i311t'11 work upon foetal rabbits and
guinea-pigs, carried out by Runge and Preyer (op. eit.), as well as the
estimation of the rectal and buccal temperature in the human subject
during and immediately after birth, made by Schaefer, Schrider,

IO
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Wurster, and more recently by Viearvelli (Awreh. dtal. de biol., xxxii.
65, 1899). There are two aspects of this subject which may be con-
sidered : the first is the relation of the maternal temperature to that
of the feetus ; and the second is what may be called the temperature
proper to the feetus itself. It is necessary to look at both these aspects,
It has been found, chiefly by experiments upon animals, that the
temperature of the fewetus falls and rises according as the mother
animal loses or gains heat. In the human subject the increased
rapidity of the foetal heart in cases of fever in the mother probably
points to the same relation. Further, as it is not easy for the foetus
in its secluded position in utero to Tose heat, it may be concluded
that its temperature will generally be above that of the mother. With
a maternal temperature of 42° L‘., or slightly more, the foetus will die ;
and even 40° C. will become a l]dll_‘_f‘i,"l‘ to it, for the reason that it
doubtless means a higher figure for the infant i utero than for the
mother.  Of course the ]wlmzl of persistence of the high temperature
must be taken into account, and it has been found that foetal cuinea-
pigs and rabbits arve able to support a temperature of 41° C. for two
hours, and considerably higher temperatures for shorter intervals of
time. It has been shown experimentally, also, that foetal guinea-pigs
support chilling of the mother animal very well, a fall of as much as
6" C. in half an hour not proving fatal. The feetus, then, loses and
gains heat easily and rapidly, and the conclusion drawn by Preyer is
that it does not, while in utero, possess a heat-regulating mechanism.
With regard, in the second place, to the production of heat by
the feetus itself, a laree number of observations has been carried out
upon the human feetus during labour—a thermometer being placed
in the anus in breech ]Jl'E'H{}I]ll[irllt*; and in the mouth in face cases,
while another (enrved) thermometer was inserfed into the uterus, or
simply put into the vaginal canal. The result, briefly stated, of the
experiments has been to prove that the living foetus e mal,uuth possesses
a higher, but only a slightly higher I(,|11|-w.tt.uw than the ﬂfaiut'mm]u
uterus and than the vagina. The difference has not been found to be
oreat—on an average from one to two-tenths of a degree Centigrade ;
but it was practically constant in favour of the feetus, The temperature
of the liquor amnii has been found to be intermediate. In a dead
foetus, the thermometer in the cramial cavity (it was a case of
craniotomy) showed a lower temperature than that of the uterus
(Vicarelli, loc. ¢it.). Even the new-born infant, immediately after its
expulsion, shows a temperature slightly higher than that of the
mother’s uterus: but soon thereafter there is, as is well known, a
very striking loss of heat from exposure to the cold air, evaporation
of water from the skin, ete. It is interesting to note that it has been
found that there may be the difference of from two to three-tenths of
a degree between the temperature of twins;: further, well-developed
lllrclllt‘-i have shown a slightly higher temperature than weakly ones.
From all these observations it may be concluded with some ilen'lec of
assurance that the feetus in utero not only receives heat from the
maternal parts, but is also to some extent a source of heat itself. The
high temperature of the foetus proves that metabolism is going on in
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it, that there is a certain amount of fissue respiration going on, a
conclusion which 1s strengthened by the fact that such produets of
oxidation as ereatin, hypoxanthin, urea, urie acid, and carbonic acid,
are found in it. Probably, as Preyer believes, foetal oxidation is
feeble ; but it is certainly present. Possibly feetal metabolism may
be found to have much in common with the tissue-changes of hiber-
nating animals. At any rate, there ig, in this lallenmnenml of heat-
formation in the fetus, a fmthu‘ example of the eurious blending of
dependence upon the maternal processes and independence of them,
which is so characteristic of the life of the unborn infant.

Chemical Composition of the Feetus, Placenta, and
LLiquor Amnii.

The consideration of the chemical eomposition of the feetus and
its annexa, although not yet possible with completeness and aceuracy,
is nevertheless calenlated to throw further side lights upon this so
intricate subject of the nutrition of the unborn infant. In a matter
with this degree of complexity and obscurity, all side lights, even if
only 1‘11%11-11;{]1’5%, are to be welcomed.

"The feetus, accor ding to Fehling’s tables, contains at the full term
744 per cent. of water and 256 per cent. of fixed substances, while in
the adult body the proportions are 585 per cent. of water and 415 per
cent.of fixed substances. As the steps of feetal development are retraced,
the amount of water in the feetal organism increases, being 829 per
cent. at the eighth month, about Ri per cent. at the ‘:ewnth, about
86 per cent. at the sixth, from 89 to 90 per cent. at the fifth, about
91 per cent. at the fourth month, and 97'5 per cent. at the sixth
week. In fact, as has been pointed out by Fehling, the foetus at
the second month of antenatal life (neofetal period) contains a
larger proportion of water than the blood, muens, and milk, and indeed
resembles lymph in this particular. With regard to the mineral
comstituents, there is an increase during foetal life from 0-001 per
cent. of the total weight at the sixth week to 2:55 or 3 per cent. at
the full term. The fat increases from 037 per cent. at the fourth
month to 244 per cent. at the eighth month, and 91 per cent. at the
full term ; and the albuminous substances from 487 per cent. at the
fourth month to 11'8 per cent. at the full term of pregnancy. These
figures cannot be taken as in any sense final, as the number of
analyses made is still very small, and each chemical constituent
would require to be taken by itself and ecarefully investigated under
different conditions as to nutrition, ete. Some work of this kind has
been done: for instance, Thiemich (Centribl. f. Physiol., xii. 850,
1899) has endeavoured, in the case of feetal tI[];»_{'h, to ascertain the
influence of the nourishment of the mother upon the fat of the feetus.
and has found that the kind of fat given in the food does not
apparently affect the fat of the fretus; he concludes that the fat of
the feetus is not at all, or only in small part, derived from the fat of
the food given to the mother-animal. L. Hugounenq, also, has
specially earried out a series of researches on the mineral constituents
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of t,he human foetus and new-born infant (Jowrn. de physiol. ef de path.
gén., 1., p. 703, 1899; ii, pp. 1, 509, 1900), and has elicited some
mtu E‘btlll"‘ facts. The feetuses eremated varied in age from four and

a half months to full term, and were eight in number. It was found
i"mm these analyses that the fixation of mineral elements was little
marked in the bwumnw of antenatal life, and very marked towards
the end of it: 1imt1 as a matter of fact, the 'ﬂniml welght of salts
fixed in the three last months of pregnancy was about twice as great
as that in the six first months; and that at the time of birth the
feetus had subtracted about 100 grms. of minerals from the matemal
organism. In a feetus of four and a half months, weighing 522 grns,,
the ashes weighed 140024 grms., while in a full-time mﬂmt of 3300
orms. the weight of the ashes was 106-1630 grms. ; in a feetus of six
months, weighing 1165 grms., the mineral constituents weighed
30°7705 grms. The great fixation of minerals in the three last
months is therefore undoubted, if it is permissible to draw deductions
from ome series of estimations. The iron is an important mineral
constituent, and was therefore specially investigated by Hugounenq.
He found that its fixation-law was the same as that of the minerals
generally, viz. twice as much was fixed during the three last months
as during the whole preceding period of antenatal life. In the full-
term fotus the total quantity of iron varied from 0383 to 0-421 grm,
of Fe,(, or from 0-268 to 0294 grm. of the metal (about 0-397 per
cent. of the ashes being Fe,0,). It was caleulated that about 50 per
cent. or 60 per cent. of the iron was contained in the blood and the
rest in the tissues; of the tissue-iron most would be in reserve in
some organ, eg. the liver or spleen. It is supposed that this reserve
iron is to make up for the lack of the metal in the mother’s milk, for
it has been observed that human milk does not in its mineral con-
stituents exhibit the same parallelism with the ashes of the foetus as
does the milk of some of the lower animals, a parallelism which has
been sometimes termed Bunge’s law. An interesting comparison in
tabular form of the mineral constituents of human milk and of a full-
time human feetus is given by Hugouneng, and may be reproduced
here :(—

Faetal Ashes. Mu[k:{;is:‘-hlk
x‘mh} drous phosphorie acid [l‘«D- . | 35°28 per cent. | 2130 per cent.
Lime (Ca0) . : 3 .| d0e4R 1479 - .,
Magnesia (MgO) : . : =0 et T il |
Chlorine (Cl) . o el D PE=FaL
| Anhydrous w]phmm acid {S'D ) [ e —
| Peroxide of iron (Fe,0) . : S (11 T 012 .,
| Potash (K;0) . : : ; o G [ R
| Soda (Na,0) . = gz 10443 .
| Anhydrous carbonie acid (CD } | | b —

The storing up of iron in the feetus during the third trimester of
pregnancy is accompanied by a diminution in the maternal reserve of
that metal. This, at any rate, has been proved for the guinea-pig by
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Charrin and Levaditi (Journ. de physiol. et de path. gén., i, p. 772,
1899). These observers found no appreciable difference in the iron
constituents of the liver in the pregnant animal, but in the spleen
a diminution was demonstrable both chemically and histologically.
The feetal hypersiderosis is accompanied, therefore, by a maternal
hyposiderosis; and it may be remarked in passing that it is possible
that this state of the mother in pregnancy may predispose her to
anemia and greater liability to infeetion.

A few words must now be said regarding the other mineral con-
stituents of the feetus, and we still make use of the analyses of
Hugounenq (loe. cit.).  The following table gives the per ventuusr
amounts of the various substances for 100 grms. of ashes in foetuses
of different ages :—

S e SNl R F. F. F. F. 1kt (0T o

Age . ; . d-4} 43-5 5-54 i G4 Term. | Term. |
Weight in kgs, . 0522 0-570 0-500 1-165 1285 2:720 | 3300
Ashes in grms. . 14°0020 14-7154 18-3752 | 30°7705 | 329786 | 967556 | 106° IUJ
i, 8 S . . — 1+51) 0-986 | 090 | 032 189 1°16
Cl E ; .| 209 a-91 8+59 773 855 426 4754

! BP0, . . . | 834774 4233 3436 S4°04 B S0 a6 26
S0, . ; | o146 127 1-50 178 146 1563 1-23
CaQ . : . | B2-60 38°21 3250 3464 34135 4055 40°68

WMo . . .| A7 = TigmatliE = (ST | (ST AT (e

[ KO . ‘ o e 121 §°258 721 845 620 | 756 |

| Na,O 12:28 (1375 1262 |10:62 |10-95 812 | 596 |
Fe, 0, 043 0°33 0°40 039 0 i

s 0-39 | 040

The predominance of the soda over the potash is to be accounted
for by the relative abundance of cartilage in the fetus; and the
marked increase in the potash in the last weeks is due to its presence
in the red blood corpuscles and in striated muscle. In the second half
of pregnancy the fixation of phesphoric acid shows inconsiderable
variations ; on the contrary, the proportion of lime increases greatly in
the last month, so that at the end of antenatal life the feetus assimilates
more lime than phosphoric acid. Consequently, it follows that the
unborn infant does not assimilate all its phosphate of lime in that
form, but fixes first the phosphorie acid (as nuclein or lecithin), and
then the lime. If the alkaline bases, the phosphoric acid, and the
lime be left out of account (and their variations are due to the
development of the red blood corpuseles and the bone), the centesimal
composition of the ashes of the feetus remains fairly constant during
the second half of intrauterine existence, although, of course, the
total amount of the mineral constituents inereases much in th, last
weeks, This is a conclusion of some importance in approaching the
problem of feetal nutrition.

It is a remarkable fact that the analysis of the placenta has been
almost entirely neglected; it is only within recent years that any
attempt has been made to supply this defect in our knowledge of the
chemistry of generation. To V. Grandis (Awrch. ital. de Fsmf XXXiil.,
pp- 429, 439, 1900) and P. Sfameni (Ann. di ostet., xxi. 851, ]899 aml
xxil. 1009, 1900) we are indebted for some careful estimations of the
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composition of the placenta. There were diffieulties in the way of
an exaet analysis, c.q. the impossibility of draining off all the feetal
blood from the organ; but Sfameni believes that the figures in the
following table show not only the composition of the foetal blood
and the true placental tissue, but also the differences between
them :—

i Placenta, [ Firtal Blood, !
| Water . c : 8367 per cent. 7852 per cent. !
Solids : ; 3 16-32 4 2147
| Organic . : ; 1545 & 2072 i
Inorganic . 1 ; 086 ke 074 s
Soluble salts . : 073 2 062 4 '
Insoluble salts . : 013 5 0-12

The reaction of the placental tissue was neutral. It is noteworthy
that the amount of water contained in the placenta is very large (the
percentage given by Grandis, 83-89, is practically the same as that of
Sfameni); in this respect the organ stands midway between renal
tissue, with 82-7 per cent. of water, and the grey matter of the cerebral
cortex, with 858 per cent. Of the substances removed by extraction
(1-925 per cent., according to Grandis), most are albuminous in their
nature, and only a small part is true extractive. The conclusion
seems to be clear that the placenta contains easily diffusible album-
inous substances, which may be carried without difficulty from it by
a physiological solution circulating in the vessels; Grandis, however,
does not attempt to decide whether these are elaborated in the
placenta or come from the mother. Sfameni has shown that the
placenta contains nucleon (phospho-carnic acid), but not in such
amount as does the feetal blood. Grandis has made a special analysis
of the ashes of the after-birth, which amount to 1'073 per cent. The
following table gives the percentage composition of the ashes —

Placental Ashes, |-".':::;'.'f:.:?:r:.;‘.:f:tt:ﬁ:;;:f::.;‘,:f‘ Albmalnoit A en
1 114 — -
VAR B 0-204 — —
Tt M) 2493 0-251 0728
K. ! 657 = —
B, . 3346 55°18 14°5
lican e 9:32 i t
| |
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The chief facts brought out by this analysis are—(1) the large
quantity of phosphorus found ; (2) the extractibility of most of the
phosphorus-containing matters with water, and the precipitation of
these with the albuminous substances; (3) the preponderance of soda
over potash ; and (4) the large quanlm of lime. An excess of lime
may show itself by coneretions on the mater nal surface of the placenta,
and Sfameni p[:lllth out that these concretions do not disturb the
arowth of the foetus, that in fact the more insoluble salts there are in
that organ the heavier the infant. I can support this observation,
for T met with a placenta with coneretions some years ago, and the
foetus was markedly large and healthy.

It is possible that before these sheets have passed out from the
press further analyses of the placenta may have been made, supporting
or controverting the conclusions which have been stated above ; in the
meantime, it is to be noted that the chemical investigations, so far as
they have been carried, go to show that the placenta is something more
than a means of communication between mother and foetus, amuethmw
more than a mechanical filter,—that it is in fact a special organ, con-
sisting in great part of h]'rhl'r differentiated tissue (epithelial in type).

The liqmn amnii, unlike the placenta, has often been the subject
of chemical analysis. The reason is not far to seek. The amniotic
fluid has been the central 1}0511;1@11 so to spu:ﬂ\ around which the
oreat battle of the manner of foetal nutrition has raged. Has this
fluid or has it not a power of nourishing the fetus? Whence comes
1t ¢ Is it of feetal or maternal origin ?  Does it or does it not contain
the renal exeretion of the fmetal Lulueu? Is it swallowed by the
fwtus?  These and many other allied questions have been asked and
rariously answered, until the literature on this subject has grown to
oreat dimensions. Further, the questions are of no recent origin, but are
almost as old as Obstetries itself, for till the nature of the placenta was
to some extent understood the amniotic fluid seemed a probable enough
food for the unborn infant. There has always been much discussion
about the liquor amnii, “de aquis in quibus fetus humanus quasi
natat,” as the old writers used to put it. Manifestly the chemistry of
the fluid, if it were sufficiently known, will throw light upon all the
vexed questmuﬁ many analyses have therefore heen made, but have
not as yet thrown as much light as was expeeted, and are consequently
being continued, with what result time alone will tell.

In the meantime it may be stated that the liquor ammii is
chemically a serous fluid simply. It has a speeific gravity of 1007 to
1013 or thereby, and a slightly alkaline reaction. It varies greatly
in quantity, as every obstetrician knows, but possibly it may be safe
to say that usually at full term it amounts to a little less than a
litre ; it may also be said that it does not seem to bear any constant
relation to the weight of the mother or of the fietus or of the placenta,
nor to the length of the umbilical cord. The water of the amniotie
fluid amounts to from 97 to 98 per cent., and may, in the second half
of pregnancy, even reach 99 per cent.; albumin and muein have heen
found in it to the extent of from 1 per cent. to 06 per cent.;
extractives from 0°7 per eent. in the earlier months to 0°03 per cent.
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in the latter; and salts from 09 per cent. to 0-3 per cent. The salts
have been investigated in the case of the liquor amnii of the cow, and
have been found to consist of NaCl, 0586 per cent.; NaO, 0367 per
cent.; KO, 0-060 per cent.; Ca, 0-014 per cent.; Mg, 0-0038 per
cent. Urea is commonly but not constantly found, but apparently
not in greater quantity than is common in serous fluids (from 0:030
per cent. to 0:045 per cent. at the close of pregnancy). In the case
of a diabetic mother, sugar was met with in the liguor ammnii
(H. Ludwig, Centalbl. f. Gynéilk., xix. 281, 1895) to the amount of 0-30
per cent. Tockhart Gillespie ( Trans. Ldind. OUbst. Sec., xix. 151, 1894)
has investigated the proteids and more particularly the albumoses of
the liquor amnii at the third and at the sixth month of pregnaney,
and has found a trace of albumose in the former and -1685 per cent.
(proto, ‘0485 ; hetero, 045 ; and deutero,-075) in the latter: the total
amount of proteids (including the albumoses) was 3819 per cent. at
the third month and -9485 per cent. at the sixth. In the latter, also,
‘09 per cent. of pepton was met with. Gillespie is of opinion that the
presence of the lower forms of proteid bodies in the ammniotic fuid,
although difficult of explanation, may be due to the action upen the
albumin of digestive ferments similar to those described as being
present in pleuritic or ascitic effusions.  Finally, it may be noted that
various substances given to the mother may be found in the liquor
amnii. e iodide of potassium.

[t must be confessed that the chemistry of the liguor amnii, after
all, does not throw much light upon the question of feetal nutrition—
it may be that we do not know how to interpret aright the meaning
of the analysis. It certainly seems to be of inconsiderable value as a
food stuff in the later months of antenatal life, unless partaken of in
relatively enormous quantities: but it may play an important part as
a *:uppl} of water to the growing organism at all periods in feetal
existence. Although not food, it may very well be drink to the
unborn infant. It may also be said in passing that its chemistry
does not clear up the vexed llll(}'ﬁl..l[}ll of its maternal or fortal {:11gm
Some years ago, Krukenberg (Areh. f. Gyneek., xxii. 43, 1384) wrote in
allghL]} hopeless fashion : « Die physikaliseh-chemische Untersuchung
des Fruchtwassers giebt also keine Auskunft iiber die Herkunft
desselben ™ ; and the same judgment might be pronounced to-day—
“keine Auskunft iiber die Herkunft "—mno information (or little) about
its origin, although for other reasons we are inclined to regard the
liquor amnii as of mixed origin, partly maternal, partly foetal.

Nutrition of the Feetus.

The most difficult problem in feetal physiology is doubtless the
nutrition of the unborn infant. Notwithstanding its exceeding diffi-
culty, it has from time immemorial attracted nw{-hitgatmb and phl](}—
sophers, and their work and speeulation, if they have accomplished
nothing else, have at least done this: they have demonstrated its
L\LEE[]IH"' difficulty. Like the problem of the exact nature of repro-
duction and of the origin of sex, the question of how the infant grows
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in the womb has fascinated and perplexed generations of seekers after
truth, but has not discouraged them. Dijfficile est, fateor, sed tendif in
ardua virtus.

In what has been already stated with regard to feetal eireulation
and the chemistry of the blood, the feetal tissues, the placenta, and
the liquor amnii, the way has been paved for the more intimate con-
sideration of the central pmhlf,m of fretal nutrition. The wideness of
the problem and the great number of investigations to which it has
given rise forbid more than an indication of the salient points of the
theme. Let usin the first place endeavour to clear away some of the
difficulties, by discussing in order the liquor amnii, the wmbilical
vesicle, and the placenta as a source of food-supply to the fotus.
Thereafter we may look at the matter of metabolism in the feetus and
the question of foetal secretion and exeretion.

Whatever may be thought with regard to the nutritive properties
of the liguor amnii, there can be no doubt that it plays an important
part in antenatal life. It is an organ of protection to the feetus,
saving 1t from shocks, injuries, changes in temperature, and excess-
ive pressure; it gives freedom of movement with a minimum of
muscular effort to the unborn infant; and it is useful as a fluid
dilating wedge in the hours of parturition. Does it, however, serve
any other purpose or play any other part in intrauterine existence ?
That it receives exeretions from the fietal skin and oceasionally from
the feetal kidneys is generally admitted—epithelial squames, vernix
caseosa, and hairs are met with in it as well as the produets of renal
activity (urea, kreatinin), and when benzoic acid is given to the
pregnant mother-animal 1t is met with as hippuric acid in the liquor
amnii (Gusserow). Further, it is the souree of the chief water supply
of the fietus ; this also cannot be doubted. No doubt it receives some
water from the mother by the placental route in the blood of the
umbilical vein; but, as has been seen, the composition of the matri-
fugal blood (in the mmbilical vein) when eompared with that of the
feetal tissues (vide supra) proves that all the water cannot be thus

obtained. Consequently, it follows that much of the liguor amnii
must be absorbed through the fo:tal skin (in the earlier months of
foetal life), and mmllw.ul by the mouth and taken into the stomach
and intestines (in the later months). Of the swallowing of the
liquor amnii there ean be no doubt, for products of the activity of the
foetal skin (hairs, epidermis, vernix) could not in any other way find
entrance to the intestinal canal and be discovered as constituents of
the meconium. It may be granted, then, that there is a certain cir-
culation of liquor amnii through the feetal tissues—a swallowing of 1t,
an absorption of it, and an excretion of it; and it is probable that
there is a circulation of it through the maternal organism also, that
in fact the liquor amnii is being secreted and absorbed again by the
maternal tissues. It is, therefore, a water supply to the fetus. Is it
also a food supply ? It must, I think, be admitted that to a certain
extent it is. It can hardly circulate in the way that has been
deseribed without losing some of its constituents to and taking up new
substances from the feetal tissues. It is true it does not contain much
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nutriment, but it is equally true that it contains some: and if, as is
extremely prnhatbl&! it is absorbed and swallowed in relativ ely large
amount, the quantity of food that is thus conveyed to the feetus may
be not inconsiderable,

The part played by the wmbilical vesicle or yolk-sae in the nutri-
tion of the human feetus is apparently not great. At any rate it can
only be of use to the feetus in the early weeks of feetal life, for it soon
is left behind in development, and can scarcely be said to enlarge at
all after the neofcetal period. Nevertheless there is evidence that in
these early weeks it contains true yolk, and it is therefore more than
probable that it is a source of food supply to the organism in the
transition period of neofeetal life, if not later. In other vertebrate
feetuses, the yolk-sac, as every student of Embryology knows, plays a
very important nutritive function; but in mammals it is to all intents
of no consequence as a direct source of food supply, although in some
mammals it takes part in the nutrition of the feetus in another way, to
be now referred to. In the Rodentia, Insectivora, and Chiroptera the
umbilical vesicle becomes united by its vessels (vitelline or omphalo-
mesenteric) with the diplo-trophoblast (Hubreeht) or subzonal
membrane plus epiblast, to form a temporary structure connecting
mother with feetus, the vitelline or omphaloidean placenta. By and
by the vitelline is replaced by the allantoic placenta, but it is most
1u1]:t]1tsa,nt, to remember that for a time the nourishment of the foetus
is carried on by a placenta the vessels of which are those of the um-
bilical vesicle. 1 have elsewhere (102) shown reason for supposing
that sometimes at least a vitelline placenta may intrude itself into
the embryological history of the human feetus, that in the sympodial
nmmtr[mm, and pu:'-;.mhh' in other terata as uell the allantoic vessels
do not {levelulx, and yet a placenta is grown which carries the fwtus
to the full term of gmhtxmn and that tlua placenta is formed by the
vascularisation of the chorion by the vitelline vessels. Further, in
the non-placental mammals, such as the Marsupials, in which there is
no true placenta, either vitelline or allantoie, the organ which absorbs
nourishment for the feetus from the mother before the former is
transferred fo the marsupium, is the umbilical vesicle. The young of
the Marsupials is born in a very immature condition, but through the
medium of the milk-nutrition of the marsupium is carried safely on to
full development. Through the formation of a vitelline and later of
an allantoic placenta, the period of utero-gestation in the higher
mammals can be prolonged, the feetus can be more fully dev e]np&d in
utero, and the mammary method of nutrition can be postponed to
a later date. It may therefore be regarded as probable, both on the
grounds of phylogenesis and of ontogenesis, that the wmbilical vesicle
and more particularly its vessels play a certain part in the nutrition
of the feetus ; normally, however, vitelline nutrition is of short duration,
being limited by the cloge of the neofcetal period, or very soon there-
after. With some forms of monstrosity it may be greatly prolonged,
and, even when no malformation exists in the infant, persistent and
pervious vitelline vessels may be traced in the cord and full-time
placenta, and these may contain blood. An example of these per-
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manent vitelline vessels I met with some years ago; the specimen is
here figcured (Fig. 27). More recently Bovero has described a siimilar
case, in which he was able to inject the vessels ([nfernat. Monatschr. f.
Anat, w. Physiol., xii. 31, 1895).

To summarise at this stage in our consideration of the subject in
hand : the liquor amnii is a certain but small source of food supply
to the fwtus, even in the later months; the part played by the
umbilical wvesicle and its vessels is under normal ecireumstances
finished in the early weeks of utero-gestation, but may be less

I

[

Fie. 27, —Placenta with persistent Umbilical Vesicle (), and vitelline
vessels (B, &, b, ). Reduced by about one-third,

temporary under certain unusual conditions. Manifestly, there must
be some other organ of feetal nutrition which has not yet been referred
to, for it is impossible to accept the feebly nutritious liqguor amnii and
the temporary yolk-sac as sufficient sources of food for the rapidly
growing unborn infant. That organ is universally admitted to be the
placenta.

The reader will be not unprepared for the conclusion that the
placenta is the chief organ of nutrition of the feetus; for the side
lights upon the subject that have been got from the study of the
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temperature of the foetus, of the chemiecal analyses that have been
made of its tissues and of the placental substance, and of the histology
of the blood of the umbilical vein and arteries, have all tended to
throw into prominence the placental factor in the problem. At the
same time, it must be admitted that most of the evidence which we
possess 1s of the indirect kind; and it is even now far from certain
to what extent the placenta acts simply as a transmitter of prepared
nourishment, and to what extent it is also an organ which alters the
composition of the food-stuffs coming to it and has a true secretion.
Much yet remains to be done before these problems are clearved up;
but let us take heart, much is being done—fendit in ardua virtus.
Let us consider some of the proofs which have been collected, indirect
although they may be.

There is, in the first place, evidence that in the human subject
certain substances pass from the maternal blood through the placenta
to the feetus. It is diffieult, however, to obtain proof of the passage
of the substances which go to build up the body of the feetus; it may
he necessary to suppose that all the chemical constituents which
make nup the structure of the body of the unborn infant have passed
to it in one form or another, and in one chemical combination or
another from the mother's blood through the placenta, but exact
demonstration is really impracticable, for we cannot, as it were, ear-
mark any one substance in the maternal dietary and recognise it again
in the feetal body. Indirect proof, however, is forthcoming, and is
indubitable. Substances which do not normally exist in the feetal
organism can be administered to the mother, and their presence ean
be afterwards demonstrated in the placenta and fietus. The sub-
stances which have been employed have nearly always been
medicinal ; and chloroform, salieylie acid, iodide of putaﬂmum aleohol,
mereury, and methvlene-blue may be 1m=nt1nued as examples. The

chemical substance has not alw ays been found to pass to the infant
(thus, all observers are not agrLul as to the transmissibility of
mercury), but its oeccasional passage is really all that is needed to
prove our present point, which is, that in the human subjeet soluble
and diffusible substances in the maternal blood may pass over to the
feetus through the placenta. Recently, Nicloux (L Obstétrigue, Ann. v.,

p- 97, l‘JUlJ} with the help of new methods and improved cl]rpamtu‘-:.
for analysis, has given eonclusive proof that alecohol administered to a
parturient woman one hour or so before her delivery can be found in
the blood of the umbilical cord.  Further, the transmission of certain
diseases from mother to foetus in utero, eg. syphilis, malaria, small-
pox, 1s evidence that the substances which are neither nutritive nor
soluble may pass through the placenta, and this fact may be held to
be indirect proof of feetal nutrition by the placental route; but this
side of the subject is not at present emphasised, for it will be referred
to again. The analyses of the blood of the wmbilical vein and arteries
as carried out by Varaldo (loe. eit. supra) may also be advanced in
support. of the contention that the placenta is the great means of
transmitting nutriment to the feetus, and it may further be held to
give a hint as to the manner of its transmission ; for it was found that
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there were more white blood corpuseles in the blood of the umbilical
vein than in that of the arteries, and that more of them contained
iodophilic granules in the former than in the latter. It seems, there-
fore, to be reasonable to conclude that some of the leucocytes are
1etz~une{1 in the feetus, and that they may, as was indeed "“I*l’““‘LLl by
earlier observers, be carriers of nutriment.

In the second place, experiments upon the lower animals may be
adduced as giving more complete proof of the passage of certain
chemical substances through the placenta, from mother to fetus vid
the placenta ; and it is true that we can more seientifically regulate
and check such observations than we can the clinical researches upon
the human subject. On the other hand, it must not be forgotten that
there are considerable differences between the structure of the human
placenta and that of the lower mammals, and it does not necessarily
follow that what is demonstrable in the case of the rabbit or guinea-
pig will be true for the infant. Nevertheless, these experiments have
been of service, and by their means it can be asserted that such sub-
stances as chlorate of potash, iodide of potassium, salicylate of soda,
bromide of potassium, lithium, mercury, antipyrine, quinine, arsenie,
alcohol, morphine, copper, lead, benzoate of soda, ete, ete., oceasionally,
if not always, pass in the matrifugal blood stream to the feetus.
Further,the fact that sometimes the substance experimented with could
be found in the feetus and in the placenta but not in the liquor amnii,
seems to exclude the possibility of the liquor amnii being more than a
most occasional means of conveyance of materials from mother to fietus.
Experiments upon animals have also shown that bacteria and their
toxines, substances which differ very markedly from the soluble
and diffusible chemical compounds to which we have referred, may
pass through the tissues intervening between the maternal and feetal
bloods in the placenta ; it is true that they do not always so pass, and
that it is not yet known what circumstances determine their passage
or non-passage, but their oceasional transmission is further proof in
support of the belief that food substances may also reach the feetus
in this way:.

In the third place, it may be with justice alleged that the placental
route is really the only one by which nourishment can pass to the
unborn infant in the later months of pregnancy. By exclusion we
come to this conelusion, for a well-nourished feetus may be found with
almost entire absence of liquor amnii; or, again, although there be a
sufficient quantity of amniotic fluid, the feetus may suffer from an
imperforate condition of the wsophagus, an anomaly which of course
prevents the fluid being taken into the digestive tract, and yet the
nutrition may show no sign of having been interfered with., With
regard to nourishment by the umbilical vesicle, it is unnecessary to
point out that such a method is inconceivable in the later months of
antenatal life, as the food supply contained in it is quite inadequate.
Teratology furnishes a very strong argument in favour of the view
that the placenta is not only the chief but practically the sole means
of the transmission of nourishment to the unborn infant ; for feetuses
so deformed as to possess scarcely any organ save the placenta, or a
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portion of the placenta of another fetus, may yet be nourished and
brought through nine months of intrauterine existence to the full
term ; the one organ which is essential to their nourishment (I say
nothing meanwhile regarding structural integrity) is the placenta.
It may be hazarded tint did the human foetus not possess a placenta,
it would be impossible for it to be carried beyond the second month
of antenatal life; it is the evolution of the placenta that has pro-
longed intrauterine existence, and made it possible for the feetus to
be much further advanced in development when born.  On this subject
and on some allied questions John Beard discourses most suggestivel

in his Certain Problems of Vertebrate Embryology (Jena, 1896).

The placenta, then, is at any rate a transmitter of nourishment
from mother to feetus,  But, is it something more ?  Does it prepare,
elabor: ate, and otherwise alter the food- stuffs passing through it ?
There iz undoubtedly a considerable mass of evidence to show that it
does not simply permit materials to pass through from the one hlood
to the other by the plain and uncomplicated laws of osmosis; it
plays a more intricate and subtle part than that. It has a certain
selective power, as is shown by the fact to which reference has already
been made, that the quality of urea in the fetal and maternal blood
is not the same. Further, it would seem that a larger quantity of
one chemical substance passes fromn mother to feetus at one time in
pregnancy than at another, for in the later months there is a marke:d
imerease in the amount of iron and of potash and lime in the infant;
these materials are needed by the fietus then to form the bones, the
red corpuscles, and the striped museles, and, perhaps, to make up for
the future deficiency in iron of the maternal milk ; and the placenta
apparently has the power of supplying them in the necessary abund-
ance.  Again, the placenta would seem to have the property of
storing up in its substance certain minerals, eg. mercury; this, at
any rate, is the finding of certain experiments u}mn cuinea-pigs made
by Porak (Arch. de méd. exp. et d'anat. path., vi. 192, 1894). In its
power of storing up mineral and possibly also microhic poisons and of
fixing glyeogen, th:- 13111('01114 resembles the adult liver, and possibly
it may possess this faculty in order to set the feetal liver free for
other functions (hwmatopoiesis 7). We must avoid “the guesser’s
darkening of knowledge,” but one is tempted to speculate upon many
matters concerned with the part played by the placenta in feetal
nutrition. Does it, for instance, yield a special secretion to the
foetus ¢ Does it also send to the mother an internal seeretion, as has
been suggested by Letulle and Nattan-Larrier (loc. cit.), a secretion
which is neither glycogen nor fat nor mucin, but an albuminoid 2 Does
it in any degree save the feetus from the effects of maternal mal-
nutrition #  Why is it that at first the placenta and the fertus seem
to grow almost part passw in weight, while later in antenatal life the
former searcely gains at all, and the latter continues to increase at
a wonderfully rapid rate ? Hier reiht wirklich die Physiologie des
Ewmbryo Problem an Problem !

The matters which we have been discussing, difficult and almost
insoluble though they may well appear, must nevertheless yield in
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complexity to certain others as yet barely touched upon. T refer to
the problems of the metabolism of the fewetus, its intracorporeal
as distinguished from its placental or extracorporeal biochemistry.
That the feetus does not act simply as an absorber of prepared
nourishment, is certain; that it acts to a certain extent inde-
pendently in the building up of its own tissues, is proved by its
temperature and by the chemlstn' of 1ts exeretions. The belief is also
strengthened by the st udy of its secretions. Let us consider, there-
fore, this aspect of the nutrition of the foetus,

Secretions of the Fceetus.

The great size of the liver, and the fact that 1t receives the purified
and food-containing blood from the placenta before it can reach the
other organs of the foetus, lead us to expect that this gland plays a
large part in the metabolism of the body. There is good reason to
believe that this expectation is well founded. The presence, for in-
stance, of considerable qmntitiew. of a-;h'{-nLLn in the feetal liver at birth
goes to show the activity of its glycogenic function ; at the same time
the detection of this material in most young feetal tissues (eg. musele,
heart), and its production in the placenta diminish, in theory at least

the part taken by the hepatic cells in this phy: &.mlnwlcttl act. Another
sion of hepatic funetional activity is found in the presence of hile
in the gall bladder ; apparently this secretion is poured out from the
third month of intrauterine life until the full term. 1t would seem
also that it is really hile, for it eontains both bile acids and bile
colouring matters, althongh bilirubin is probably not produced in
rr.ppwma,lnlr;- quantity till the mid-term of pregnancy. It does not, at
the same time, appear clearly what purposes the bile serves in the
fetal economy, for it can hardly play a great part as an intestinal
antiseptic, and 1t is not much needed in digestion, and yet its early
presence indicates some functional importance. It gives to the
meconium its characteristic dark green colour:; so much we are
assured of ; what else it does in feetal life is obseure, “ bleibt unklar.”
[t may be worth while to give here the chemical analysis of the fetal
liver, as l’l[‘tLl‘llliIlt’ d by Doléris and Butte (Nouwv. aveh. d'obstéf. ef de
gynde., 11. 378, 1887 }—

Water . . h : : 70°70

Solids . . ; ; ; 249-30
Organic substances . : y . 27981
Inorganie substances - ! - 1-319

About the buceal secretions in the fewetus little is known, save the
fact that in the new-born infant the presence of ptyalin can usually
be detected ; but why there should be at the end of feetal life a saliva
with an amylolytic power which will not apparently be needed (under
normal cireumstances and while an exclusive milk diet is maintained)
till several months of postnatal existence have passed, is a hard pro-
blem even among problems which are not easy. There is evidence
that the bueeal secretions (salivary as well as mucous) are not free in
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the feetus; but it is, on the other hand, not known to what extent the
mouth ig kept moist by the ingestion of liquor amnii. It is possible
that a small amount of gastric digestion may go on in feetal life ; for in
the case of the human feetus, at any rate, it has been noted by Doléris
and Butte (loe. eit.) and others, that fibrin may be digested by a solution
made from a seraping of the mucons membrane of the stomach of an
infant that had perished in birth (eraniotomy). IPepsine, therefore,
is present in the stomach at birth: and,aceording to the observations
of Kolliker and Langendorif, it is there as early as the fourth month
of intrauterine existence. It is safe to state, in this connection, that
there is evidence that there is sufficient digestive ferment in the
foetal stomach to digest all the albuminous substances of the liquor
amnii which may be swallowed. On the question of the nature and
source of the contents of the fwetal stomach, the communication of
George Robinson (Month. Jouwrn. Med. Se., vil. 506, 1846-47), although
written more than fifty years ago, may be profitably studied. _

With regard to the activity of the pancreas in fwetal life, there is
good reason to believe that pancreatin, the fat-emulsifying ferment, is
present to some extent. As to trypsin, the peptonising ferment, the
evidence is not so clear; some observers have found it, although not
in all cases, while others have not noted it at all (e Doléris and
Butte). The third or diastatic ferment of the pancreas does not seem
to be present either at birth or earlier in antenatal life. Little is
known regarding the intestinal seeretions in the feetus; little, that is,
that is in any decree certain. There is no doubt some secretion of
suceus entericus, but what its composition is and to what extent the
various intestinal glands take part in its production, must remain for
the present obscure. Some reason exists for supposing that the
glands of Brunner may act in a different manner in the foetus as com-
pared with the adult. But speculation can serve no useful end, when
so little is known.

Other secretory activities in the feetus are found in the sebaceous
glands and in the serous membranes. The vernix caseosa, with which
most feetuses are covered at the time of birth, is composed prineipally
of sebum from the skin glands and of desquamated epidermic scales ;
possibly the epitrichium may contribute to its formation. It contains
from 78 to 84 per cent. water, and from 9 to 10 per cent. fats. It is
doubtful if the sudoriparous glands ave active in antenatal life ; if they
are, their activity is in all probability restricted to the terminal weeks ;
the purposes which these glands serve in the adult can hardly be said
to exist in the infant before birth. The mammary glands, however,
are functionally active, both in male and female feetuses, as is demon-
strated by the presence in them of a milky secretion at the close of
intrauterine existence ; the glands of the vagina also must be physio-
logically operative, for 1 have often had occasion to note the large
quantity of thick white mucus lying in that canal in female feetuses.
It is stated, on the other hand, that the lachrymal glands do not
secrete in the ease of the feetus or infant at birth. The activity of the
serous membranes is shown by the presence of cerebro-spinal fluid,
and, under pathological conditions, by the oceurrence of ascites, hydro-
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thorax, and hydro-pericardium. It is therefore quite clear from the
evidence of the secretions that not a little independent metabolism is
carried on in the foetal tissues ; but further proof is forthcoming from
other sources.

Excretions of the Feetus.

The feetus has excretory as well as secretory activities. The
meconium with which the lower part of the intestine is distended is
made up of swallowed liquor amnii, lanugo hairs, vernix caseosa, and
epidermic squames, of bile, mucus, succus entericus, pancreatic secre-
tion, and of intestinal shed epithelinm. One or more of these elements
may he absent : when the bile is wanting, as in congenital obliteration
of the bile duects, there is found the so-called meconinm amnioticum,
which is of a }ellnwmlu brown or even of a grey colour; when there
is imperforation of the cesophagus, the component ]mm which are
obtained from the liquor amnii will not be found. Special ovoid,
vellowish green corpusecles (meconium corpuse les) have been LI.E‘:LIII.}E}"
Chemieal mmluﬁ show that the meconinm contains from 20 to 30
per cent. of dried solids, which consist of muein, biliverdin, bilirubin,
bile acids, cholesterin, fats, fatty acids, and ashes (chloride of potassium
and sodinm, phosphate of iron, lime and magnesium, and sulphate of
lime and soda). The absence of peptones, albumin, leucin, tyrosin,
lecithin, glucose, lactic acid, and lactates, and of the products of decom-
position (indol, phenol), has been noted. Aecording to B. Moore
(Schiifer’s Textbook of Physiology, i. 474, 1898), the meconium also
contains a substance giving two absorption bands, one to the red side
of the D line, and the other, broader and darker, between the 1) and
E lines of the spectrum. Under normal cireumstances there are no
micro-organisms in the meconium during feetal life, and I have taken
meconium from the rectum of a still-born infant some hours after
birth, and found that it gave no growths on eulture media. It does
not appear that intestinal peristalsis can be very active in antenatal
life, for it is very rare, save in cases of intrauterine asphyxia, to find
that any meconium has been voided into the liquor amnii ; but at the
same time it is necessary to bear in mind that the researches of E.
Rossa (Areh. f. f}'ynm.ﬁ . XIvi, 303, 1894) go to prove that it may he
imperative to revise our ideas concerning the frequency of antenatal
defiecation and its prognostic %wmﬁemme in connection with foetal
life. Certainly I have seen the ‘membranes and cord stained areen
with meconinm when the infant was born alive, and when fl]tn]m,rent]v
there had been no attempts at premature respiration. While few
writers have even suggested the possibility, of the oceasional pas-
sage of meconium into the liquor amnii, many have strongly
maintained that there was a regular emptying of the contents of
the bladder during feetal life. That the kidneys may excrete a fluid
which is in all its characters urine, cannot in the present state of our
knowledge be doubted. The feetal bladder may be found distended
with this fluid at the time of birth, the feetus in breech presentations
may micturate during the act of birth, still-born and premature

IT
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feetuses may show on post-mortem examination a bladder full of
urine, substances (9. methylene-blue) given to the mother in labour
may be discovered in the urine passed In the new-born infant, and in
cases of valvular obstruction of the urethra an enormous tlllgltttt]“]l of
the bladder and ureters may be met with. I have repeatedly found
urine in the bladder of still-born fotuses, both mature and premature ;
and recently I dissected the dead but fresh foetus of a woman whe
died from eclampsia and jaundice with almost entire anuria—the
foetal bladder was over-distended with urine ; so that the feetal kidneys
may appavently be active when the maternal are not. From all these
facts it is clear that the secretion of a fluid by the kidneys in
antenatal life takes place. That the fluid is urine is also hll]!lmlt[&t!
by the evidence at our disposal. It is true that it is very pale in
:ulmu, that it is very watery, and that its specific gravity is only
1010 or less; but it contains urea in small amount (0-15 per cent.
according to T. A, Helme, Brit. Med. Jowrn., 1., for 1893, p. 1261),
urie acid in relatively large amount, chlorides, and kreatinin. It not
infrequently contains albumin, a faect which is explained by C.
Flensburg ( Nowd. Med. Avik, n. ¥, iv., Hit. 2 and 3, pp. 1-38, 1894) as
due to the increase in the uric aeid ; 1L occasionally {_t)IIL‘-i]Ilh bilirubin
and Indican; and it may contain substances such as methylene-blue
administered to the mother (H. Reusing, Ztsche. f. Geburtsh. w. Gyndl.,
xxxiv., p. 40, 1896). The giving of benzoate of soda to the mother
with the detection of hippuric acid in the urine of the new-born
(Gusserow’s experiment), has already been referred to. There is
therefore no room left for doubt that the foetal kidneys are at least
occasionally active during foetal life; but it is quite reasonable to
suppose that their activity is not in any case very great or long-con-
tinued. Like several other funetions of the feetus, that of urine
secretion can apparently be dispensed with if the placenta continues
to act in a normal fashion ; but there is the provision for the renal
function becoming more active in the presence of placental disability.
With regard to the emptying of the feetal bladder into the liquor
amnii, Lhuw seems to be more than the usual difference of opinion
among those who have studied the physiology of antenatal life. There
is nothing impossible in the supposition that the feetus oceasionally
micturates into the liquor amnii, for the passage of urine takes place
immediately after and even during birth, and the chemical com-
position of the liquor amnii and of the feetal urine is not unlike ; but
there is no sufficient evidence that this happens constantly or even
often during intrauterine existence, and in normal cireumstances it
does not seem probable that the liguor ammnii is mainly derived from
the fretal renal secretion. This seems to be a fair conelusion to draw
from the experiments of L. Schaller (Centribl. f. Gyndk., xxii., 321,

1898); he gave to the pregnant and parturient woman }Jhlul'ld..ml {’L
uluw:m{lu which produces glycosuria), and found sugar constantly in
the urine of the new-born mfant and very ravely in the liguor amnii.
With regard to the origin of the liquor amnii, when that fluid is in
excess (hydramnios), it may not be possible to speak so emphatically ;
the oceurrence of cardiac and renal hypertrophy in the twin with the



TRANSMISSION FROM FETUS TO MOTHER 163

hydramniotie sac (in uniovular twins) suggests a possible renal origin
of some of the amniotic fluid at least ( Fide, I. Schatz, Physiologie des
Fatws, Berlin, 1900 ; P. Strassmann, Awch. f. Physiol., Supplement-
Land, 215, 1899).

I have thus brought forward evidence to show that the foetus has
excretory as well as secretory activities, and have instanced the
intestines and the kidneys, but there can be little doubt that a much
more important and more constantly active excretory organ than
either of these exists in the placenta. The reverse current, that is to
say, the passage of substances, soluble and even formed, from the
fotus to the mother through the placenta, has been practically
established by L\llLlll!lLllt:‘il and elinical evidence; theorelically,
also, it seems necessary to regard the placenta as “the oreat ex-
cretory organ of faetal life. Since the time when W. S. Savory
(Lancet, 1., For 1858, pp. 362, 585) experimentally induced tetanus in
pregnant ::Lts by injecting strychnine into the kittens in utero, evi-
dence has been gradually and on the whole steadily accumulating
to demonstrate that this belief is well founded. Gusserow (Avreh. f.
Gynael., xiii. 56, 1878), for instance, obtained similar results to
Savory ; Preyer (op. cif., p. 219) also got positive evidence from the
use of hydroeyanic acid, nicotine, and curare, in the case of guinea-
pigs ; and 1t has been shown that, in asphyxia of the mother animal,
the blood of the umbilical vein of the feetug becomes markedly dark
I appearance, indicating that oxygen is being drawn from the foetus
to the maternal organism. Doubtless earbonates and other products
of normal feetal metabolism pass in this matripetal current through
the placenta, although it is difficult, in the human subject at any rate,
to get direct evidence of it. It has been suggested that in e{rldmpsm
the determining factor in producing the convulsions in the mother
may be the passage of toxines from the foetus into her cireulation,
and in support of this Lannois and Briau (Lyoen mdd., lxxxvii. 323,
1898) have found that salicylate of soda, iodide of potassium, and
methylene-blue injected into the feetus may be detected in the
maternal tissues and urine. Charrin (Ann. de gynée. ef dobst., L., p.
197, 1898), from experiments upon the passage of toxines (of diph-
theria, of the Bucillus pyocyaneus), has come to the coneclusion that
such substances deposited in the feetus, either divectly or through the
spermatic fluid of the father, can be transmitted to the mother; if
they do not pass easily or in great quantity through the placenta, a
condition of maternal immunisation may be produced, ag is seen in
Colles’ law in syphilis. It is interesting to note that a similar view
was held by A. Harvey as long ago as 1848 (Month. Journ. Med. Sc.,
ix., 1130, 1848-49 ; xi1., 299, 387, 1850 ; Glasyow Med. Jowrn., vi. 385,
1858-59), although without the scientific proof now afforded by
experimental feetal pathology. L. Guinard and H. Hochwelker
(Journ. de physiol. et de path. gén., i. 456, 1899) have experimentally
shown that rose aniline trisulphonate of soda passes easily from feetus
to mother, and can be found in the maternal urine and even in the
blood ; if, however, the feetus be killed (as by strophanthus) and the
feto-maternal circulation stopped, it does not pass, and it is only
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found in the feetal tissues ; the death of the fortus, therefore, suspends
the feeto-placental interchanges.

From all that has been l:-ta,tul it may, I think, be safely concluded
that, both on account of its secretory and its excretor ¥ processes, the
foetus must be regarded as the sphere of very considerable metabolie
activity. Before, however, I leave this aspect of the physiology of
the feetus, it may be well to refer to the question of the part played in
antenatal vital processes by the thymus, thyroid, and suprarenal
glands, and by the pituitary body. This is an obscure corner of an
obseure department: but we can at least benefit by realising how
obseure, for we may thereby be stimulated to endeavour to throw
some illumination upon it.

Function of the Feetal Thymus, Thyroid, Adrenal and
Pituitary Glands.

The possible heematopoietic function of the thymus as the parent
source of the white blood corpuscles, has been already alluded to, but
it may perform other functions during antenatal life and in the early
part of childhood. According to H. Roger and C, Ghika (Journ. de
phystol. ef de path. gén., 11, .1‘3, 1900), the L]_‘Jlt-thtll part of the thymus
has entively dis: q}puuul at the third month of intrauterine life, and
its structure is clearly lymphoid ; there are no concentric corpuscles
of Hassall to be seen at this time, so that it is probable that they are
not derived from the primitive epithelial portion of the gland.
After the sixth month, at which date there is a marked increase
in weight of the thymus, the corpuscles are quite easily seen. The
afucbure of the organ becomes more complicated in the presence of
infective agencies, so that it possibly plays a part in the defence of
the organism ; but whether it does so or not before birth must be
regarded as uncertain. It is stated by K. Svehla (Areh. f. exper. Path.
w. Pharm., xliii. 321, 1900) that the thymus of the human foetus
does not contain the active ingredient (which lowers the blood
pressure and quickens the pulse) that forms after birth.  Another
interesting and perhaps suggestive fact has been brought out by the
ivestigations of Katz (men méd., 3 8., xi., p. 385, 1900), and by
Bourneville (ibid., p. 389), who have found that the thymus &tlﬂphlE&
and disappears earlier after birth in infants with little or no in-
tellectnal development. This may be taken in {nn]ulemn with the
helief of G. lf‘a,ut]nm (Rev. de méd., Xx., pp. 39, 225, 410, 1900) that
the sole function of the thymus is to act as a regul wtor of growth
in the early part of life. As a matter of fact, “the antenatal as
well as the postnatal function or functions of the thymus are
at present unknown. I have, however, been struck by the extra-
ordinary frequency with which I have met with a mnormal
thymus in feetuses with various malformations and teratological
states.

The thyroid gland is a remarkable body,and the part it has played
in the history of Physiology is also remarkable. After having been
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for years regarded as a comparatively unimportant organ, as at most
a h@matopoietic organ of not the first rank, it has recently come to
take a high and honourable place among the most important
structures of the body. The thyroid along “with the parathyroids,
which are the link ]_:mdlng it to the bhnllus 18 now known to be the
oreat regulator of body metabolism, and to be essential for growth in
at any rate the early years of life; defects in it are the causes of
disease, and there is a thyroid theory of cretinism, of exophthalmic
ooitre, of obesity, of infantilism, and of various skin diseases, besides
suggestions that the thyroid may be at least one of the eauses of
eclampsia (in pregnancy), of adenoids, and of hmmophilia. After
birth, at any rate, the thyroid has an internal secretion (iodo-thyrin),
which may be deseribed as exercising an antitoxie, or, better, a
medicinal effect npon the toxie or pathological products of proteid
metabolism : these toxie prineiples are neutralised and stored up as
colloid or thyro-proteid in the thyroid gland. Possibly the iodine in
the md{:-lhvnu has the most nnlmrtaut action in maintaining the
nutritive ethhlmm possibly, also, the parathyroids have a func-
tional association with the thyroid in preparing the iodine for the
jodo-thyrin.  Diminished thyroid activity leads to r-:lmung of the
nutritive processes, while increased leads to undue rapidity of metabolic
changes ; both these conditions may exist as purely functional states
-—h\'lmt-]l‘l.'l'{:lﬁ!lhlll and hyperthyroidism. There is a great deal of
investigation yet to be underfaken before we shall know all the
relations which exist between normal and abnormal thyroid activity
and the pregnant state. The physiological hypertrophy of the thyroid
of the pregnant woman was not unknown both to the medical
prnfﬁ%mu and to the laity of past ages ; and no doubt it plays a }m!l.
in safely carrying on the ‘.‘t{!!ltl-&lfll] and exacting series of nutritive
and dev f-lnlnm,uml changes which tests the maternal organism to its
utmost limits (M. Lange, Ztschr. [, Geburtsh. w. Gyndk., x1., p. 34,1899).
It is also known that there is thyroid hypertrophy at the time of
commencing puberty, that ovulation is accompanied by hyperamia of
the thyr mt and that the thyroid is active during lactation. Further,
it is supposed that the vomiting of pregnancy, and possibly the thin-
ness of the face which then often is noticeable, are due to increased
secretion from this gland. It is surmised, also, that the marked flow
of the milk about the third day of the puerperinm is due to the
sudden increase of thyroid secretion in the maternal blood caused by
the birth of the feetus. This statement brings us then to the diffi-
eult question of the function of the fwetal thyroid. Has the thyroid
gland of the unborn infant the same regulating function in connection
with the metabolism of antenatal life as the thyroid of the mother has
over the metabolism of the adult body, or as the thyroid of the infant
has over the metabolism of infancy and childhood ? Has the maternal
thyroid in pregnancy the double funetion of regulating both the
maternal and the feetal metabolic processes? When the thyroid of
the one is defective, can the thyroid of the other supplement it ?
These and a great many other questions cannot in the present state
of our knowledge be satisfactorily answered; but some things are
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partly known and others have been surmised: and to these we may
!rm*ﬂ} refer, always keeping in mind the imperfect nature of our
acquaintance with these problems. In the first place, it is supposed
that the secrefion of the thyroid cannot contain iodine, for that
element is not to be found in the foetus; and if the iodine be of great
functional use, then the foetus must be dependent for it upon the
maternal and not upon its own thyroid. The goitrous eretin is horn,
it is surmised, with a healthy t.lnml:l It t]umltrll absence of thne
in his environment the thyroid dE'“‘LIIEI-.LLL‘w some time after birth ;
would be interesting to know exac tly the state of the thyroid in Lht‘
offspring of H-mtmu.a parents. In the fotal thyroid from the third
month onwards there is found a colloid material called thyro-
mueoin ; the reappearance of this substance in later life is regarded
as the cause of exophthalmic goitre; as Gauthier (fev. de médd., xx.,
pp- 99, 225, 410, 1900) expresses it, this substance in the adult plays
the part of a noxious material, for it is “utilisable seulement dans
un oreanisme feetal on tout est a ercer, a transformer et a detruire.”
With regard to experiments upon animals, it has been stated that
the removal of the thyroid in a pregnant mm:ml will eause the birth
of a fwetus with rickets (Gauthier). Further, it has been found
experimentally that in cases where the thyroid of the biteh was in
part removed, the feetal puppy showed a |n]r£-l trophied thyroid con-
taining no u..llnul. W. Edmunds (Brit. Med. Jowrn., 1., for 1900,
p. 1341) removed the lobe of the thyroid and the parathyroids on one
side, and on the other nearly the whole of the lohe, but left one para-
thyroud ; about four months later the animal (a bitch) gave birth to a
puppy whose thyroid showed absence of colloid and a hypertrophie
state, which was regarded as compensatory to the maternal defect.
K. Svehla (loc. ext.y found for the thyroid as for the thymus, that in
the human foetus the cland did not contain the material that quickens
the pulse rate and lowers the blood pressure.  From this confused
mass of facts and speculations it can only at present be gathered, that
it 1s improbable that the thyroid during feetal life acts in the same
way or in the same degree as it begins to do after birth ; the maternal
thyroid may have to secrete lmlu-th"mn for both the maternal and
fatal organisim ; but it is possible that in cases of maternal t thyroidal
defect the feetal oland may to some extent take on its postnatal
func t.luu, and these conclusions do not nec essarily mean that the
thyroid is not active in intrauterine life, but _only that it is not active
in the same way as after birth. Further, Svelila’s observations and
experiments seem to show that the thyroid of the feetus of the cow
possesses this power over the cirenlation before birth, which, as has
heen stated, that of the human foetus does not.

Along with the thymus and the thyroid glands, it is convenient and
appropriate to refer to the ar:iu?u?f:?mf ur;imrffﬂ of the feetus. There
is a hypertrophy of the maternal suprarenal capsules in pregnancy,
and in the feetus these organs are, as is well known, 1!:1-.'l.t'|"u'ﬂlj’ large
in size; but the exact meaning, or even an approximation to t]lﬁ
meaning, of these conditions is not fortheoming. In the adult the
effect of the intermal secretion of the suprarvenal capsules would
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appear to be to raise the blood pressure, and to slow the heart or to
quicken it if the vagi be cut. There is, therefore, a degree of physio-
logical antagonism between the thymus and thyroid and the supra-
renal ('d]}hulu s; and it is interesting that in pregnancy all the three
are large,—the thyroid and ':lll:l-.tl‘ﬁ'll"l.ls in the mother, and the
thymus and 4‘:111)1‘::1]‘_,]]'-!1""5 in the fetus. At the same ll]HL, it seems
to be clear from the experiments of Svehla (foc. eit.) and others
that the adrenals in the human feetus do not contain the vaso-
constrictor principle, although those of the fwetal calf apparently
do. Why there should be this difference is not in : any measure clear.

The effects of functional activity of the pituitary body in the
feetus are not yet known. In the adolescent and adult it appears to
control the growth of the body, and possibly does in later life what
the thymus and thyroid do in earlier postnatal life. Lesions of the
pituitary apparently cause acromegaly, which is a form of gigantism of
the adult. It has been thought that the thyroid and pituitary may
supplement each other in their physiological effects, and that the
pltllltal‘}’ may take on a wvicarious action, for enl: wgement of the
pituitary has been noticed after thymn]eetmu_ﬁ,, bt experiments
seem rather to show that the internal secretion of the pituitary has
an action more allied to that of the suprarenal glands. At any rate,
extracts of the hypophysis increase the force of the heart’s beat and
raise the blood pressure. As has been said, nothing is known about
the action of the pituitary before birth; but it is interesting to note
that, while some ascribe ac lumemlv to a continuance of the dntmmtal
funetion of the gland in l]{}‘itlhlt"l.l life, others (M. Collina, Areh. ttal.
de biol., xxxii., l, 1899) find the cause in a perversion of 1t5, function,
toxic substances increasing and setting up writation in the tissues of
the limbs. That is to say, some consider that the pituitary seeretion
does good during foetal life, but harm if it continue to be poured
out later ; while others think that it must be altered after birth in
order that it may produce a pathological effect. About all the
internal secretions of the feetus, it is permissible to suppose that
they have a different action in antenatal as compared with postnatal
life ; but it is simply a supposition.

From what has been said regarding the intracorporeal metabolism
of the foetus, it must have hecome alnuuluutlj clear to the reader that
the problems which have been touched upon have taxed, and will vet
tax, the best efforts of the most skilled physiologists for some time
to come.

Growth of the Fcetus.

If the complexity of the problem of fetal nutrition has been
fully appreciated, it will be evident that it can be no easy task to
determine what conditions favour and what hinder the growth of
the unborn infant. Nevertheless some writers have attempted to
settle these points by very simple means, and have almost of neces-
sity failed. It is a matter of everyday experience that new-horn
infants differ markedly from each other in size and weight, even
when there is good reason to believe that they have been horn at
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the full term of antenatal life, and even when the mothers have
enjoyed uniformly good health. It has not yet been found possible
to predict even approximately what the length and weight of the
infant will be, and although attempts have been made to regulate
the growth of the feetus by controlling the diet of the mother, they
have not met with conspicuous success. The factors of feetal nutn-
tion are g0 numerous, and their relations are so intricate, that it is
impossible to arrive at the coefficient of nutrition, so to speak.
Many writers, however, have worked at this problem. While some
have held that the development of the feetus depends upon the age
of the mother, her parity, the duration of her menstrual How, and
the date of the commencement of her reproductive life, others have
seen a connection between the size of the infant and its sex, the
length of its cord, and the amount of its liguor amnii. Now, some
of these factors (eg. the age of the mother and the sex of the feetus)
apparently have some influence upon antenatal growth, although it
is often clear, in the light of the knowledge of fetal phys mlncrlml
problems which we now possess, that the reasons given for a belief
in the efficiency of the factors are quite inadmissible. But the chain
of factors which controls the rate of feetal nutritive processes is too
long to make it easily possible to pick out the separate links and
assign to each of them their relative importance. Among the pos-
sible factors may be named: the health of the mother, her food
supply (ﬂlthnuggh 1t must not be concluded that a starved mother
will give birth to a puny infant), her employment (for there is some
reason to suppose that if the pregnant woman can rest in the last
months of gestation the weight of her offspring will be greater,
Bachimont, Thése de Paris, 1‘%‘?8} the structural and phy hlulﬁgi&’ﬂ
integrity of the placenta, the activity of the feetal organs of assimila-
tion, and the state of the ﬂ'l[mth-dnmlu.ttmcr olands both in mother
and fetus. Furthermore, even if these factors were known, there
remains the unknown, and almost unknowable, influence which the
feetus brings with it from its embryonic and germinal life into its
foetal existence—I mean the hereditary tendency to grow into a large
or a small infant. F. La Torre (Nowe. aveh. d'obst. et de gynée., 1L,
pp- 138, 183, ete., 1888), in his articles on this problem—*ce noeuid
gordien,” as he |1Hl]'r calls it—appreciated to some extent this diffi-
culty, for he abandoned such factors as the menstrual history and
HLIlL of parity of the mother, and gave great value to the state of
health of the father, “le facteur pére.” In appealng to this factor,
he admitted that L]w size to be attained by the fetus was to a lﬁ,lﬂ'e
extent determined before the commencement of truly feetal life
(second month of antenatal existence). This influence, certainly,
cannot be neglected ; neither can the state of the mother before
pregnancy and her heredity be left out of account. Further discus-
sion of this Gordian knot of a problem is not in the present state
of our knowledge profitable. To have recognised the difficulties
which surround it, is, however, not without some small degree of
profit. We know that it is a Gordian knot, and that we have not
even the means of cutting it, far less of untying it.
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Movements of the Fcetus.

From the time, usually about the mid-term of pregnancy, when
the mother feels “life ” or “ quickening,” until the birth of the infant,
there is no room for doubt that the feetus is capable of moving in the
liquor mnnii Women rely upon the oceurrence of these “move-
ments ” to enable them to confirm the diagnosis of pregnancy which
was provisionally made when the menses ceased and the morning
sickness began ; the “stirrage” also brings to the maternal mind the
welcome intelligence that the infant is alive and not dead in the
womb, But there is abundant ev idence, both from the experiments
upon the lower animals and from the examination of abortions, that
the feetus moves before the mid-term of antenatal life; in faet, it
may be reasonably concluded that during the whole of feetal exist-
ence and even in the neo-feetal period feetal movements oceur. 1
have seen rigor mortis in a five lllullth‘-i foetus (80), and J. Tissot
(Arch. de physiol. norm. et path., 5 s, vi. 860, 1894) has seen it
constantly in feetal kittens dying in uter::r, ‘and in these and similar
observations we find evidence of an indireet kind as to the oceurrence
of muscular movements before birth. Doubtless antenatal muscular
action is neither so powerful nor so prolonged as postnatal (and the
cadaveric rigidity is not so intense), but it is capable of being brought
into action, and it is brought into action probably from the sixth
week onwards.

Feetal movements are independent of the supply of oxygen, and,
what 1s still more surprising, they appear to be 1]11’1913&1IL1£]]L also of
the cerebrum and medulla, for tl’lEi oceur in anencephalic and even
in acephalic fotuses, and may persist after craniotomy. For the
postnatal activity of the respiratory muscles, however, the medulla
oblongata is necessary, as was well shown in the case of quemeplmlv
mlmrt:e:l by Onodi (Monatschr. f. Geburtsh. w. Gynaek., xi. T18, 1900),
in which the monstrous feetus survived birth for two llil}h and
breathed, the medulla and pons being present, although the cerebrum
and cerebellum were absent. This independence of the nervous
centres was, it will be remembered, manifested also by the muscular
activity of the foetal heart (vide Chapter IX.).

Several varieties of foetal movements can be recognised both by
the obstetrician and by the mother: there are the movements of
revolution or rotation, by which the feetus changes his position or
presentation; there are the extensions of the limbs and spine, by
which there is a temporary loss of the typical feetal attitude of
flexion; and there are the rhythmical, heaving movements which
have been ascribed to the diaphragm and intercostal muscles of
the unborn infant, and which have been compared to swallowing
movements, to hiccough (feetal singultus), or to intrauterine ve-
spiration. As has already been stated, Pestalozza (loe. ¢it.) and
Fervoni (loc. eit.) have specially investigated the last-named move-
ments and have obtained graphie representations of them. From
another standpoint, feetal movements may be subdivided into passive,
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irritative, reflex, impulsive, and instinetive; this is the suggestive
classification adopted by Preyer (op. eit), but rather from the study
of the muscular manifestations of the new-horn than of the unborn
imfant, so it may be concluded. The passive movements of the human
foetus are chiefly of importance as atfording to the obstetrician the
valuable sign of pregnancy known as ballottement. Of the irritat-
ive movements little is known, save that they are sometimes excited
by poisons circulating in the mother’s blood. The reflex movements
are very prominent in the new-born infant, and are probably well
marked also before birth (Finizio, Pediatria, viil. 254, 19{]0} the
tickling of the palms or soles causes flexion of the digits after the
infant is born, and possibly the pressure of the uterine walls or of the
other feetal parts may produce similar results in utero. The im-
pulsive movements have been compared by Preyer to those of half-
awakened hibernating animals, and are neither reflex nor instinetive ;
they are not caused by peripheral stimulation nor by cerebral initia-
tion ; purposeless movements of the limbs are instances of them.
Among the instinetive movements which probably the feetus is
m]mhle of making, are sucking and swallowing. Little is known
regarding the stimuli which excite foetal movements. Laying a cold
hand upon the maternal abdomen nearly always does so, a fact which
the obstetrician makes use of in difficult cases of diagnosis. So ap-
parently does a cold drink ; and indeed any shock or jar to the maternal
system may act as an excitant. Ch. Févé (Sensation ef mouwve-
ment, p. 94, Paris, 1900) has gathered together some other excitants
or supposed excitants of feetal movements. They are loud sounds
and strong smells, the red rays of light (as in the case of a hysterical
pregnant woman in a lnhutngl.lphlt q.llnnn}, maternal emotions (anger,
fear), and dreams, fatigue, and hunger. It has been noted that one
of the difficulties in obtaining a skiagram of the feetus in utero is
the liability of the unborn infant to bhe thrown inte violent move-
1ul:*1|L'- by the Rintgen rays {}iuurh.u'uull L' Obstétrigue, v., pp. 20,
37, 1900). Tt is probable that various medicines taken by the
mother influence the frequency and force of the movements of the
unborn infant ; and it has been noticed that in women who have been
in the habit of taking morphia, abstinence from that drug has led to
spasmodic activity of the fietus in the uterus. Féré (loc. ﬁ.f} regards
all feetal movements as reflex in character; the various excitants all
lead directly or indirectly to uterine contractions, and these, by
compressing the feetus, produce the muscular activity.

Sensation in the Fcetus.

There can be no doubt that the fewetus possesses cutaneous
sensibility before birth, and that pinehing the skin of the limbs and
other parts sets up reflex movements; but that there is sensibility
to temperature is doubtful, at least the liqguor ammii prevents
sudden changes in the heat of the surrounding parts, and so interferes
with the testing of this part of the nervous bvalun There may be
some sensation of taste before birth: - but it is difficult to imagine the
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existence of any degree of hearing, sight, or smell. At the same time
the faculty of perceiving smells and sounds exists before birth, and
is manifest in prematurely born infants; and the retina 1s H-lmtm_,
to light and the pupil reacts to mydriatics and myotics at the time
when the infant, premature or mature, is expelled from the womb.
Féré (loc. cit.) points out that the maternal sensations of sight,
hearing, smell, and taste are, as it were, reduced for the fetus
to the common elementary form of movement. All that need be said,
all that can be said, about mental processes in the unborn infant is
that there is much sleep.

The attempt has been made in the preceding pages to give the
reader some idea of what is known of the phvamhm of the fwtus,
for upon it must be built up our views of the hygiene of antenatal
life, and upon it must be founded the explanation of the peculiarities
of feetal maladies. How defective our knowledge is, will have been
very apparent: but there is at least one hopeful circumstance to
record—the number of earnest attempts that are every day being
made to supply the defects and to increase the sum total of what is
surely known of vital processes in the infant still within the uterus,
but already evineing a degree of independence in its life.



CHAPTER XI

Feetal Pathology : General Principles. Scope of Fwetal Pathology ; Causes of
Limited Knowledge ; Foetal Morbid States; Classification ; Causes of
Peculiarities of Froetal Diseases—(1) Influence of Intrauterine Environ-
ment ; (2) The Placental Factor ; (3) The Embryonic Factor.

Tue feetal period of life is, as I have been trying to make clear, full
of wonders. There i1s the wonder of its mmtmm, as revealed l:-:, the
study of the mechanism, which shows such accurate adaptation to
the varying needs of the various months of antenatal life. There is
the wonder of its physiology, the marvel of the mechanism in action,
with all its minor wonders of feetal eirculation, respiration, nutrition,
excretion, motion, and sensation. There is HIL mystery of the inter-
relation with semi-independence of the maternal and feetal economies,
the mntertwining of two lives. There 1s the transition of birth, aceom-
plished as a rule so smoothly and yet g0 complicated, so profound—
truly a wonder among wonders. There is the no less wonderful but
less evident transition from the embryonie to the feetal state.  Truly,
Nature is a past-mistress in the art of making transitions easy and
of utilising the materials and forces of one economy for the construe-
tion and working of another; her secret, if we may guess it, is that
she makes careful lrtepantmm long before the transition actually
happens, and so the process is quick, safe, and smooth,

Ve are now in a position to study, with some hope of under-
standing its intricacies, the feetal mechanism thrown into disordered
action or thrown out of action altogether—I refer to feetal diseases
and intrauterine death. Here, also, we shall find much to marvel
at—the safegunards with which Nature has surrounded the delicate
feetus in utero, the protection of the foetal against the diseased
maternal organism and of the maternal against the diseased or dead
feetal organism, the tendency to mpul repair or recovery, and
the interesting peculiarities of morbid processes oceurring in im-
mature structures. In this chapter fall to be considered the seneral
principles which seem to me to govern the manifestations of ‘disease
i the foetus, and to account fm the characters which antenatal
maladies possess. But, first, what are the morbid states of the
foetus ?

Scope of Feetal Pathology.

Feetal pathology is characterised by diseases as distinguished from

embryonic patholozy, which has ma,]tm]m,t.mnh and monstrosities as
172
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its peculiar possession. If the question be asked, “ What are the
diseases to which the feetus is liable ? 7 the reply must be that with
gome inconsiderable exceptions it is liable to all the diseases to which
later life is liable. I made the discovery of the wide scope of foetal
pathology some years ago, when I"Il”:l”f'[l in writing my work,
The Diseases of the ha,r,m.( 4); 1 found that in two volumes (the
only ones which have been pul.rhshecl} I was able to discuss fully
no more than the congenital diseases of the subcutaneous tissue
and some of those of the skin ; and it soon became clear to me that
I was engaged in attempting to write a whole system of medicine
from the feetal standpoint. When Grietzer wrote his work, e
Krankheiten des Fitus, he was able to put most of what was known
of feetal pathology into 273 pages; but that was in 1837, and the
additions that have been made to our knowledge of the subject in
more than sixty years have been enormous, Un{, had to commence
to attempt to write a book to realise how enormous the additions
had been. In a broad sense the pathology of the feetus is co-
extensive with that of the adult. The fwtus enjoys a partial
immunity from the attacks of certain parasites which produce skin
diseases in post-natal life, and it is to some extent protected from
external violence by its environment:; with these exceptions it has
the same wide pathological possibilities as has the child or adult.
Further, if is apt to be affected with certain maladies in a peculiarly
H"‘THL‘HLTU] form. Feetal diseases, then, are, with few exeeptions,
the diseases of postnatal life modified in certain ways

Limited Knowledge of Feetal Pathology.

While, however, the scope of fwetal pathology is wide, the
opportunities of studying it are few and our knowledge of it is
limited. It has been urged that if it be true that the feetus is liable
to all the maladies of postnatal life, it is surprising that they are
not better known and more often met with; and it has been added
that some diseases (their number is being 1;1,111{111.' reduced) have not
been seen even once in the feetus. lhe&e objections can be very
easily removed. The sick feoetus, unlike the sick child or adult, is
not available for inspeetion save when he is expelled from the
uterus, an oceurrence which may take place at any stage in his
malady—may not, indeed, take place at all till after the incidence of
intrauterine death or the supervention of intrauterine recovery.
If a physician's sole knowledge of his patient were limited to a
single peep at him once in a period of seven months, it is not to
be expected that his acquaintance with his maladies would be either
extensive or accurate. Further, if he were unable, should his patient
chance to die, to make an examination of his corpse till some days
or weeks had elapsed, and brought with them structural changes,
it 1s not likely that the conditions then found would throw much
light upon the original malady. There are other reasons why the
pathology of the foetus is comparatively little known, such as the low
estimate of the value of feetal life and the invasion of the subject



174 ANTENATAL PATHOLOGY AND HYGIENE

by such unscientific imaginings as those associated with maternal
impressions. 1 have already referred to the lack of knowledge of
the details of foetal pln’bmlntr‘r—a lamentable defect, when it is
remembered that physiology is the key to pathology—and there is
the innate difficulty of the subject. These reasons are sufficient to
explain the paucity of pubhhlmd observations of some of the diseases
of antenatal life. It may be added, however, that the peculiar
envirommental conditions of the foetus, and the projection of the
embryonic element into its life, in a large degree tend to mask the
resemblance between its diseases and those of the child or adult,
and even to make them appear essentially different.

Classification of Fceetal Morbid States.

Many systems of classification have heen used by writers on feetal
lﬂtlmlurﬁ some are catalogues and not really classifications at all ;
others are etiological, pathological, regional, or prognostic; and yet
others combine all. “A true classification,” it has been said, “is a
eompendions expression of perfect know letltre : it need scar cely he
stated that such a classification of feetal morbid conditions is not at
present possible. It is also clear that “some provisional classification
is a necessary condition of inerease of knowledge,” and such a pro-
visional classification can be got for fetal lh"lthﬂlll”"l-

The plan which 1 .uln| ted in my work on the Diseases of the Fetus,
and further elaborated in the index of Teratologic (16), may be
regarded as a combination of the regional and the emnlugmal It is
manife stly far from perfect ; it is pm{-}]v provisional, and is intended
only as a convenient and suggestive method of grouping together many
morbid states. It consists of seven primary divisions—(1) transmitted
diseases, (2) transmitted toxicological conditions, (3) idiopathic diseases,
(4) neoplasms, (5) traumatic morbid states, (6) diseases of the feetal
annexa, and (7) the p.ltlmlmﬂ: of foetal death. The last-named
division is entirely for convenience, and will be dispensed with when
the pathologist is able clearly to differentiate between the changes due
to disease and those that are post-mortem. The dimensions of the
third group (idiopathic diseases) must not be regarded as in any degree
fixed, for future investigations can hardly fail to enlarge the first
aroup (transmitted diseases) at its expense. One disease, namely
congenital elephantiasis, may be said to be at present on its way from
the one group to the other; at any rate the record sent tn:} me by
Dr. Moneorvo of Rio de Janeiro (Trmis. Edinb. Obst. Soe., xxi., 25, 1896]
seems to sugoest this conclusion, for in it a woman who suffered
from l‘n‘lllphfinﬂltlh in her pregnancy gave birth to an infant with
congenital elephantiasis, in whose blood was the streptococeus of
Fehleisen, and the deduction was that the new formation was due to
lymphangitis, set up by the streptococci coming from the maternal
circulation. With remua;l to the I]E:ﬂ]_!l"bﬁlﬂh there can be no doubt
that their origin in the fetal period is more than questionable: the
dermoids, the teratoids, the teratomata, and the included foetuses are
certainly embryonic or germinal rather than fo:tal ; but, as has been

e S
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already insisted upon, the classification is intended for convenience
rather than for striet aceuracy, and in the meantime the tumours may
be allowed to remain in it. An outline of the scheme of classification
is given below :—

CrassiFicaTion ofF FeEran Moreip StaTes.

I. TRANSMITTED DISEASES—

L.
EX

3.

The Exanthemata, Malaria, ete.

2. Tuberculosis, Sepsis, Elephantiasis, etc.

Syphilis.

II. TraxsymirTEDp TOXICOLOGICAL STATES—

1. Lead-poisoning, ete.

=3

2. Poisoning by Morphine, Mercury, Strychnine, ete.

3.

Aleoholism.

III. ITororatHic DisSEASES—

1=

S e G L

o

B.

Subcutaneous Tissue and Skin, eg. General Dropsy,
Iehthyosis, ete,

Osseous System, ¢ g. Feetal Rickets, Achondroplasia, ete.

Alimentary System, e.g. Feetal Ascites, Peritonitis, ete.

Bespiratory System, e.g. Pneumonia, Hydrothorax, ete.

Circulatory System, e.g. Endocarditis, Hydropericardium,
Elc.

Heemopoietic System, e.g. Thyroiditis, Thymitis, Hepatitis,
ete.

Genito-Urinary System, e.g. Nephritis, Distended Bladder,
ete.

Nervous System, e.g. Paralyses, Contractures, ete.

IV. NeorLasys—

17

l_.‘_:l!F--l'._atJ

Of the Head and Face, e.g. Pre-auricular Appendages,
Cysts, ete.

. Of i'Eue '\ecl-. e.if. Cervical Cysts, Chondromata, ete.

. Of the Trunk, e.g. Sacral and Coceygeal Cysts, Fibromata, ete.

Of the I‘ﬂ:nemmes e.q. Exostoses, L},iuphangmumta, ete.

Of the Internal {}rgans, e.q. Sammuata, Rhabdomyomata, ete.

V. Travmatic MoRBID STATES—

1.

3.

4.

Fractures.

Disloeation.

Wounds.

Congenital ““ Amputations.”

VI. Inseases axp Morsip CoNpiTIONS OF THE FETAL ANNEXA—

1

Placenta, e.q. Tubercle, (Edema, ete.

. Umbilical Cord, e.g. Knots, Rupture, ete.

3.
4.

Chorion, e.g. Abnormal Vascularity, ete.
Amnion and Liquor Amnii, e.g. Adhesions, Hydramnios, ete.

5. Decidual Membranes, e.g. Inflammation, ete.
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VII. Pataorocy oF FEran Deata—

1. Maeeration, Mummification, ete.
2. Rigor Mortis.
3. Putrefaction.

It will be seen from a consideration of the scheme of classification,
that the number of feetal morbid states is large.  Even if the neoplasms
be exeluded, there still remain many interesting and important
maladies for investigation. It may yet be possible to separate the
morbid states charvacteristic of fewetal life from those characteristic
of the neofetal epoch, just as there is reason to regard mummification
as the special post-mortem change of the neofwetus and maceration
as the special alteration of the fetus; but in the meantime our
knowledge is insufficient to permit gener: alisations of this kind.

Peculiarities of Feetal Morbid States.

A limited acquaintance with feetal diseases is sufficient to make it
plain that the maladies of the infant still in utero differ from those of
the child after birth in many ways; but the causes of these differences
are not so plain. There must, however, be eauses for the peculiarities
of feetal disease, and 1t has seemed to me that there are at least three
factors which must be taken into account ; these factors may be named
the environmental, the placental, and the embryonic. They may be
best studied in that order.

Modifying Effect upon Fcetal Morbid States of the
Intrauterine Environment.

Many of the peculiarities of feetal morbid states find an explanation
in the altozether special conditions which characterise intrauterine
existence. This influence is evident, or is to be discovered if intelli-
cently looked for, in most foetal maladies; but it s unnecessary here
to do more than draw attention to its presence in connection with the
exanthemata, with icthyosis, with fractures and wounds, and with
the phenomena of feetal death,

The modifving effect of environment is seen in the characters which
some of the exanthemata take on when they occur in utero. Feetal
rariola is a case in point. The eruption resembles that which occurs
on mucous surfaces in later life, a fact which is due in all probability
to the influence which the circumambient liquor amnii exerts upon
the skin of the feetus. It keeps it moist ; and it is uncommon to find
a noteworthy formation of crusts, and the resulting cicatrices are very
little marked. The pustules do not appear to affect the face to the
same extent as they do in the smallpox of later life; this may be
aseribed to the fact that in utero the face is not more ulmsed to the
licht than any other part of the body. The external manifestations
of erysipelas seem to be rare in the feetus, and here also the liguor
amuil may be influential ; probably, however, their place is taken by
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internal morbid changes, such as endoearditis, an mstance of which
has been recorded by Bidone ( Leratologia, 1. 182, 1894).

The idiopathie maladies as well as the transmitted show the effects
of the antenatal environment: in feetal ichthyosis, for instance, the
absence of frietion may be regarded as one at least of the canses of
the enormous epidermie thickening which is so characteristic of the
disease. What the action of the liquor ammii can be in cases of
ichthyosis is not clear., It is noteworthy, however, that this fluid,
which is usually protective, may under certain circumstances become
pathogenic ; for E. Opitz (Centrlbl. f. Gyndk., xxii. 553, 1898) found
that the liquor amnii in hydramnios, when injected into animals,
increased the formation of lymph and greatly irritated the kidneys,
while the normal liqguor had no such effects.

Apart from the great traumatism of birth, the feetus is singularly
free from accidents. Now and again cases of severe maternal injury,
in which the feetus has participated, have been put on record, .. gun-
shot wounds of the abdomen and the so-called eow-horn Ciesarean
sections ; but such oceurrences are the rarities of surgical literature,
a circumstance which must be in great measure ascribed to the pro-
tection afforded to the unborn infant by its environment. Even the
records of feetal fractures and wounds, regarded usually as due to
contre-coup in falls or eontusions of the mother, must be received with
some seepticism. Some time ago, Dr. W. Easby of Peterborough com-
municated to me the details of a case in which the left clavicle at
birth had the appearance of a badly united fracture. The child was
a healthy, well-formed girl, with no other deformities and no osseous
fragility ; there was nothing in the labour or the pregnancy to suggest
an explanation of the state of the claviele. Such cases may, in the
absence of any more feasible theory, be ascribed to contre-coup, but
the evidence is slicht. There have been obeervations in which a
cicatrix was found over the site of the united fracture, and the con-
elusion has been drawn that this represented an intrauterine com-
pound fracture. Further, in the case of the arm and leg bones, the
fracture has been met with in association with partial or complete
absence of one of the bones or other malformation, e.g. partial defect
of the fibula in cases of fracture of the tibia. To my mind these
observations rather support the idea that intrauterine fractures ravely
arise through external violence; it would seem as if they had their
origin in what may be called amniotic traumatism. It is conceivable
that through the formation of an ammiotic adhesion, the trace of
which is left in the cicatrix, the soft cartilage of the developing bone
is distorted, perhaps even broken, and the appearance of a healed
fracture produced. According to this view, the accompanying anoma-
lies, defect of a bone or of part of one, would be easily explicable by
amniotic pressure. The cases in which numerous fractures have been
found at birth do not come into this category: probably they are
always due to extraordinary fragility of the whole osseous system, a
fragility so great that slight traumatic causes, such as jolts, would be
sufficient to produce them. The intrauterine environment, therefore,
may have this double modifying effect upon feetal traumatic states :

12
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it may make fractures from external violence very rare except when
there is abnormal brittleness of the bones; and it may lead, throngh
the oceasional occurrence of amniotic bands and pressure, to the
formation of so-called “ badly united fractures.”

With regard also to the cases of wounds on the skin of the feetus
or areas of -absence of the skin, there can be no doubt that these are
not commonly ecaused by maternal traumatism—indeed, the lli%ttll'}'
of accidents is usnally wanting; they find an explanation in the
tearing through of amniotic bands {llumt‘r the process of parturition,
'--|u111.|,1h' the so-called feetal or alwnt-meous amputations are scarcely
traumatic in the ordinary sense of the term, although they may be
due sometimes to funic or amniotic pressure acting in a somewhat
traumatic manner. These morbid states lie on the border-line between
feetal pathology and teratology ; they affect structures which retain
their embryonic characters when the other parts of the organism
have passed into the feetal period.

When the fretus dies in the interior of the uterus, the post-mortem
changes which ensue are rarvely of a putrefactive kind; and this
peculiarity finds its explanation in the feetal environment. In its
intrauterine position the foetus is protected from putrefactive organ-
1sms, save only in the cases in which rupture of the membranes has
taken place before the supervention of labour. Further, it is sur-
rounded by the warm liquor amnii, a medinm which speeially favours
the oceurrence of the macerative L-h.m,g_u:f-: which are the pathological
expression of feetal death. Maceration, then, is the process which the
feetal body undergoes when death oceurs @n wfero and when the mem-
branes remain unruptured. Oceasionally, however, another non-
putrefactive change is met with, namely, mummification, the result
of which is the production of the feetus compressus or papyraceus.
T'his oceurs more especially when the dead feetus is not alone in the
uterus, but is in the presence of a living twin, which in the process of
o] owth pushes it to one side and compressesit. Mummification seems
l-:IH‘L'hLllv to characterise early foetal or neofcetal death. In cases of
intrauterine death, therefore, the peculiarities of the environment not
only impress themselves upon the feetal organism, but also have an
mmportant and heneficial effeet upon the mother, saving her in many
instances from blood-poisoning,

There is one point in connection with feetal death to which it is
necessary to allude because of its important medico-legal bearings—
nainely, rigor mortis in the unborn infant. There is no evidence to show
that the feetal environment prevents the occurrence of rigor mortis,
yet it is commonly believed that if the new-born infant shows post-
mortem rigidity, it must of necessity have been alive at the time of
birth. This dictum, which has Caspar’s weighty authority to support
it, has not seldom had an important bearing in cases of trial for
suspected infanticide. I have elsewhere (80) entered fully into this
question, and have proven, both from personal observations and from
published cases, that the feetus which dies in utero, even when it
1s also premature, shows unmistakable rigor mortis, and that this
museular rigidity may be the cause of difficulty in labour. The
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immature condition of the museular system and the peculiarities
of the environment may lead to a shorter and less intense rigidity ;
but that it oceurs is certain.

The Placental Factor in Fcetal Pathology.

The modifying effect upon feetal morbid states of what may be
called, for the sake of brevity, the placental factor, might have been
Lnll‘-:.ldfﬂiﬂl under the head of the Intrauterine Environment, for the
placental influence is really essentially environmental; but it is so
important and so ﬂltnuethm special in its action, that it has seemed
best to me to discuss it separately.

The predominant part played by the placenta in the physiology
of the feetus has been referred to; its role in feetal respiration,
secretion, excretion, and metabolism has been considered ; it has been
suggested that it is much more than a simple mechanical or biological
filter, through which materials pass by the laws of osmosis from one
economy to another; and it has been hinted that it 1s an important
oland, with a secretion, with powers of independent metabolic activity,
and with physiological possibilities which are at present much under-
estimated. In the placenta the maternal and the foetal blood come
into physiologieal, although not into anatomical contact; they come
near enough to each other to exchange some of their constituent
parts, but they do not touch. It cannot be doubted that the placenta
has an E[ill:L"T important effect upon the pathological developments
of feetal life.  What this effect is must, in the present state of our
knowledge of feetal physiology and lrmlmlun‘v be left in some degree
uncertain ; but there are several *:-l,umlpnmts from which it may be
regarded, and from these points the reader is invited to survey it.

In the first place, the presence of the placenta makes it possible
for the feetus to be diseased in structure to a very advanced degree
without the suspension of its wvitality. An enormous amount of
morbid change may be present without the cutting short of intra-
uterine life. So long, for instance, as the foetal malady attacks
organs whose functions are performed in whole, or even in part, by
the placenta, the induced morbidity is only potential. The lungs
may be solid from pnenmonia, and yet no inconvenience be caused
to the feetus gud the state of its lungs so long as the placental
economy is maintained. The kidneys may have their whole sub-
stance converted into cysts without the fwetus suffering to any
appreciable extent, and the intestinal canal may be blocked in
several places without symptomatological effects. The potential
morbidity of intrauterine life becomes real at birth; for instance,
an imperforate condition of the bile-ducts which has not interfered
with foetal health begins to set up marked symptoms as soon as there
1s an organic severance from the maternal economy. The potential
mortality of the foetus is another effect of the placental predominance.
An amount of structural change quite incompatible with extra-
uterine existence may be present in utero without causing foetal
death. A feetus with general dropsy may come to the full term
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with its peritoneal, pericardial, and pleural ecavities loaded with
fluid and with advanced changes in its internal organs; it may even
show signs of life at birth; yet it invariably dies in a few minutes,
or at most hours, thereafter. The general dropsy was compatible
with an intrauterine, but not with an extrauterine existence. With
the occurrence of birth the infant found itself in conditions in which
its diseased organs were no longer able to conserve life: the potential
mortality became real. I have already referred to the enormous
amount of teratological change which mlth be present In the feetus
without eausing its intrauterine death. It is thus possible for a
monstrous embryo to be born into its neofeetal period of existence and
to be carried through the whole of feetal life without interruption.
The monstrosity is produced in the embryonie epoch ; but the wrong
lines of development then laid down continue to be followed in the
faetal period, and the process iz emnly brought to a conclusion by
dleath, when the organism is projected into a non-placental environ-
ment. In this manner the placenta, by preventing intrauterine
death, no doubt often saves the mother from the risks of prema-
ture confinement: but for this effect the prolongation of the life
of a diseased or monstrous fetus would seem to be an unmixed
evil (44).

The placental factor in feetal pathology may be looked at from
a second standpoint : the placenta may be reg: arded as a protection to
the feetus, as a barrier preventing Hf;lliLLllllL‘ if not always, the
passage of poisons and toxines from a diseased maternal organism to
the feetus.  Porvak (Arch. de méd, expdr. ef danaf. path., vi. 192, 1894 )
and others have experimentally demonstrated some of the ways in
which the placenta acts with regard to poisons in the maternal
eireulation. It has been shown that it has a real affinity for some
toxic substances; and in it accumulate copper and mercury, but not
lead. In addition to its pulmonary, renal, and intestinal functions,
the placenta fixes glycogen and acts as an accumulator of poisons,
and so resembles in its action the liver in the adult. This has been
referred to in the preceding chapter. But the storing up of poisons
in the placenta is not so general as the ace sumulation of them in the
liver of the mother. While the placenta stores up poisons, it does
not on that account altogether prevent their passage into the foetal
tissues; it does not act as a complete barrier. It offers, however, a
varying degree of obstruction to their passage; it allows copper and
lead to pass easily, arsenic with ereater diffieulty, and mercury
apparently not at dll for Porak a,lu.m found it in the placenta and
never in the fwetal organs. These observations, it must be remem-
bered, were made on guinea-pigs, and do not of necessity apply to the
human subject: but in the absence of other evidence they have
a considerable value,

With regard to the action of the placenta as an accumulator
of pathogenic microbes and their toxines, and as a barrier to their
passage to the foetus, a great deal has been learned during the last
fifteen or twenty years; but the problems which yet remain for
solution are very numerous and the difficulties associated with them



PLACENTAL FACTOR 181

are extraordinary. The idea that the placenta acts always as a filter,
keeping back the bacilli and coeei which may be present in the
maternal eirculation, and so saving the feetus from their evil effects,
must he abandoned. That the placenta acts offen as a prophylactic
filter is also open to grave doubt. Bacter 1010“!0:11 researches have
shown that through it can pass the bacilli of anthr: ax, of fowl cholera,
and of typhoid fever, the pnenmococcus, the streptococcus, the spiril-
lum Obermeieri, the bacillus of ghndera the pathogenic organism of
hydrophobia, and perhaps the hamatozoon of malaria. F unhm, it is
not necessary to admit the existence of a placental lesion to explain
the passage of the micro-organism; for in the case of animals, at
any rate, the most rigorous examination of placentas through which
hacteria have been transmitted has sometimes shown neither macro-
scopic nor microscopic changes in them. For the infants of even
seriously tubercular women to be found showing tubercular changes
at birth iz a rare oceurrence, and it is only during recent years that
congenital tuberculosis has been definitely proven by the discover y
of the tuberele bacillus in the feetal tissues and in the placenta. In
this disease, therefore, if in any, it might be E\lmfteﬂ that the bene-
ficent role of the placenta would be demonstrable. Georges Kiiss
(De Uhérédité parvasitaive de la tuberewlose humaine, Parig, 1898), who
has investigated the whole question of tubercular heredity in a very
complete fashion, is of opinion that even when the tubercle baeilli
make their way into the placenta, that structure has still the power
of protecting the feetus from the microbie invasion. He adduces in
support of his statement the two cases of Lehmann, in which the
infants were free although the placentas were tubercular, and those
of Schmorl and Kockel, in which, although there was placental tuber-
culosis and some bacilli were found in the vessels of the chorion, yet
neither the microscope nor experimental inoculations revealed the
presence of foetal baecillosis,  Kiiss also noted that the foetuses that
showed infection always had a much less marked bacillosis than
might have been expected from the intensity of the maternal blood-
infection and from the advanced state of the placental lesions. 1t
seems, therefore, fair to conclude that in tuberculosis, at any rate, the
number of germs that pass through the placenta is very small. It
must also be borne in mind, however, that even where the organs of
the fietus of a tubereular mother appear healthy, inoculation of
animals with pieces of them sets up in some instances undoubtedly
tubercular processes. Possibly infective toxines may pass even when
the bacilli do not. The placenta cannot, therefore, be regarded as
a complete or certain barrier to microbic invasions even in the best
eircnmstances.

Third, it is now necessary to look at the placental factor from
guite the opposite standpoint, viz., as the chief, if not the only avenue
of access for germs to the feetus. DPractically the only other way
possible from the mother to the foetus is by the liquor amnii. Cer-
tainly the researches of P. L. Ferrari (Lo Sperimentale, Ann. xlix., sez.
biologica, fase. L., p. 62, 1895) on the structure of the amniotic mem-
brane seem to show that through its stomata materials may pass
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from the lymphatic system of the mother into the liquor amnii and
then to the feetus by the mouth and intestinal tract (vide Chapter
X.) While, however, it is right to regard this as a possible mode of
entrance, it cannot be looked upon as a common one.  Probably
“ water-horne infection” 1s very rare in the feetus. It follows, there-
fore, that the placental route is practically the only one from mother
to foetus: and it is a matter of some importance to determine the
circumstances that increase or diminish placental permeability to
poisons and germs, Our knowledge of these circumstances is im-
perfect, but the following conclusions seem warranted. It is, for
instance, apparent from the study of the comparative anatomy of the
placenta, that its permeability must vary in different species, according
to the thickness of tissue intervening between the maternal and feetal
circulations. It would appear from the extensive researches of Duval,
that in this respect the human placenta occupies an intermediate
position between that of the rodents and that of the ruminants. In
the rodent the barrier is very slight; in the ruminant there is a
fourfold barrier, two capillary walls and two epithelial layers, between
the maternal and the feetal hlood. There would seem to be no need
for a lesion in the former case, while in the latter some morbid change
would almost appear to be necessary, before germs or their toxines
could pass from mother to fretus. Again, there is reason to believe
that plm; -ental permeability varies at the different epochs of preg-
nancy ; this conclusion seems, at any rate, to be warranted in the
case of the rodents. The experiments of Charrin and Duelert (Compt.
rend. Soe. de biol., p. 563, July 13, 1894) are, however, full of interest
in relation to the question of placental transmission, and deserve
notice. These observers found that certain conditions of the maternal
blood favoured the passage of germs through the placenta; the
presence in the blood of microbie toxines, eg. tuberculin, as well as
of acetate of lead, aleohol, or lactic acid, seemed to increase in
a marked manner the permeability of the placenta. Previous
inoculation with corrosive sublimate, on the other hand, seemed
to make it more difficult for microbes to pass. It would almost
appear as if the prolonged presence of the microbes in the neigh-
bourhood of the barrier led to the breaking down of it by the
action of the toxinic products of microbie vitality. The experiments,
it must be borne in mind, were performed on guinea-pigs; never-
theless they have at least a suggestive value as regards the human
stihject.

There can be no doubt, therefore, that although its permeability
-aries, the placenta is the avenue by which germs and poisons reach
the feetus.  This eircumstance has a very considerable bearing upon
the position of primary lesions in the fetus. The infection reaches
the body of the unbhorn through the blood, and traverses first the
placenta and the umbilical cord, then the wmbilical vein, then either
the liver or the ductus venosus, then the heart, and so is distributed
to the whole organism. It is no matter for wonder, therefore, that
the primary ]Ht,lmlnma al changes are commonly found in the placenta,
liver, or heart. In this w ay it is quite easy to understand how, in
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such a case as that reported by Bidone (loc. cif), erysipelas in the
mother does not produce skin lesions in the fwetus, but streptococcie
endocarditis. The loeality of the lesions is determined by the route
of invasion. Similarly, in congenital tuberculosis it 1s rare to find the
morbid process in the lungs, and in half the certain reported cases the
pulmonary tissue was devoid of lesions. It is true that the liver was
not invariably tubercular, but it is possible that in such cases the
infection passed outside the liver straight through the ductus venosus
to the heart and general civeulation. If primary lesions exist at all
in feetal syphilis, they are to be sought for not on the skin or the
muecous surfaces, but in the placenta or liver or heart. What has been
said of the distribution of diseases applies also to the invasion of the
fetal body by mineral or vegetable poisons, and Porak (lee. eif.)
has called special attention to this in his experimental work.
Thus a great many of the peculiarities of feetal diseases are to be
accounted for, and it becomes more and more apparent that the
pathology of the fetus is simply postnatal pathology modified by
the special physiological conditions which exist during this period
of life.

There is a fourth aspect in which the placental factor in feetal
pathology has to be considered, viz. the lethal effect upon the feetus of
lesions of the placental substance. It has been pointed out that the
presence of the intact placenta preserves the life of the feetus even when
its organs are most extensively diseased. The placenta is in this sense
the most vital organ that the feetus possesses: but it is also the most
vulnerable. When it is itself the seat of lesions, the life of the unborn
infant is immediately in grave danger. All placental lesions are not,
of course, equally lethal to the fu:-tub and I have noted cases of cysts
on the fotal aspect and of calcareous deposits on the uterine along
with perfectly healthy infants; but, as a general rule, disease of the
placenta means death of the feetus, or, what comes to the same thing,
premature expulsion of it from the uterus, It is of great importance,
in studying the causes of abortion and premature labour, to remember
that the placenta is an organ of the fietus. During the last few years
I have been frequently asked to state the cause of feetal death and of
premature delivery from the examination of the feetus alone. It is
scarcely ever possible to do so, for the cause of the fatal result is most
often in the very structure that is not available for examination I
cannot too strongly insist upon the fact that a feetus without the
placenta and membranes is an incomplete specimen. To attempt to
give an opinion from it alone resembles trying to find out the cause
of death in a case of head injury from the dissection of the thorax
and abdomen. A conclusion of some kind may be reached by a
process of exclusion, but its value cannot be very great. The
placental filter, then, may save the fetus sometimes from disease,
but it may do so at the cost of feetal life. Tt may prove a barrier to
the disease germs, but, inasmuch as the barrier is the most essential
organ that the feetus possesses, this protective influence may be very
dearly bought. The placenta, in saving the feetus from disease,
becomes pathological itself, and so condemns it more certainly to
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death. There may exist some doubt as to the exact nature of the
morbid changes in the feetus which aleoholism in the mother tends to
produce (J. Matthews Duncan, Trans. Edinb. Obstet. Soe., xiii. 103,
1888); but there can be no llﬂll'_lt. at all about the fler,lueuf,} with
which abortion and premature labour from placental lesions oeceur
under these circumstances, When it is borne in mind that the
placenta is lungs, stomach, and kidneys to the feetus, it is easy to
understand how pathological changes in it soon lead to fatal results
in the latter.

From yet a fifth standpoint the placenta may be regarded in
connection with its effect upon foetal morbid processes. By reason
of its highly differentiated tissue and its aective metabolism, it may
act upon 1nl_hu:fe1uc substances in other and more subtle ways than
by blmph opposing a barrier to their passage from mother to feetus.
[t is possible that it may secrete products which may act as anti-
|.I}.k|lf|(:'.’h lt IH !T.l"&[} I}E}‘:ahlhl'&' “1}11 lll]l.!.{‘l {‘LILHIH {l't'('lllllhiﬂ-ﬂ{'ﬂ“a 11..- .'ll.l:l'if‘rr
by a disordered metabolism produce materials which increase the
virnlence of attacking germs or weaken the natural defences of the
placental tissues. Again, it is possible that too much speculation
may retard rather than advance our knowledge of this whole subject
of the influence of the placenta in feetal pathology.

There 1s, however, one other point to which some reference must
here be made, although it must be conceded that it also is largely
speculative.  Thus far I have dealt only with the transmission of
disease from mother to feetus: but it may be asked whether the
current is not sometimes reversed or capable of being reversed, and
morbid influences pass from foetus to mother? From what has been
stated in the preceding chapter regarding the excretory funections of
the placenta and the experimental evidence associated with them,
there is a presumption at any rate in favour of the reverse current
as regards disease. I have referred also to the fact that Charrin
(Compt. vend. hebd. de U Acad. des Se., Paris, exxvii. 332, 1898) has, in
the case of animals, succeeded in killing the mother by injecting the
toxine of Loffler’s bacillus into the feetuses in utero; it may be found
to be possible by making progressive injections, thus to render the
mother immune against the poison of diphtheria. We are tempted
to ask ourselves whether the fact that the bacillus, toxine, or poison
reaches the mother by the placental route will in any way modify
the results produced thereby in the maternal organism ? Again, will
the physiological condition of the woman in pregnancy (angemia,
hyposiderosis) inerease or diminish her susceptibility to the morbid
influences coming to her from the feetus? Does the placenta by its
metabolic activities or its internal secretion (not vet demonstrated)
intensify or reduce the virulence of the germs or toxines? The
whole question of the effect of feetal morbid processes upon maternal
predisposition and immunity can hardly be regarded as more than
touched at present, and much remains to be done hefore any con-
clusions can be drawn with security. Certainly the problem of a
mother with an *u'qm!ml Immunity against smallpox, searlet fever,
measles, ete, carrying in her womb a fu":Lus. with an almost certain



EMBRYONIC FACTOR 185

predisposition to take any or all of these very diseases, is most
interesting and complicated. As complicated and as interesting is
the state of a mother who has not got syphilis and who is yet in
physiological contact through the placenta with a feetus who is
syphilitic because of the *ﬂ'p]ulls of the father. It seems necessary
to grant the existence of this reverse eurrent of pathological influence
proceeding from foetus to mother, if we are to offer any explanation
of the occurrence of telegony, the wireless telegraphy of antenatal
pathology ; without such a mechanism it is impossible to understand
how characters of a previous sire can be transmitted to the progeny
of a later one by the mother; of course, in cases of telegony it would
also be necessary to predicate the possibility of the ova in the ovaries
becoming imbued with paternal characteristics apart from actual
impregnation. Many and difficult are the problems which present
themselves to those who are courageous enough to attempt to study
the laws of the phenomena of generation.

The Embryonic Factor in Feetal Pathology.

While the placenta and the intrauterine enviromment serve to
account for some of the peculiarities of feetal maladies, they leave
unexplained not a few. The oceurrence which complicates foetal
pathology so greatly is the projection into it of the results of
embryonic lmtlmlﬂfrv It is an error to suppose that every morbid
condition found in the infant at the moment of birth must have
arisen during parturition or in the feetal period. It is common to
speak of “ fontal ” monstrosities, but if by this it is meant that the
monstrosities in question are HIL result of foetal pathological processes
the notion is probably erroneous. There is good reason for believing
that malformations and monstrosities are the product of morbid
agents acting during the embryonic period. The feetus 18 born, as it
were, into foetal llft, with all the results of embryonie pathology in it ;
S0 luu;.: as these are not incompatible with the ‘continuance of foetal
life, it goes on growing, and may reach the full term and be transferred
into extrauterine life, still bearing the evident traces of its embryonic
troubles. It is probable that the original malformations do not
during the feetal period greatly alter in their appearances; they grow
with the general growth of the body, and may, aceording to cir-
cumstances, become more or less marked, but they retain their
essential characters. They may, however, have a very important
bearing upon the development of feetal diseases, and their coexist-
ence with them certainly makes their pathology very difficult to
understand. The difficulty is still further inereased by the fact
to which allusion has alveady been made, that the whole organism
does not at once pass out of the embryonie into the foetal meml
It comes about, therefore, that the feetal bone diseases are specially
diffieult to umlelahmd for they arve really deformities originating
during the period which as a whole is characterised by the pro-
duction of diseases.

Some years ago it was a very commonly accepted theory that
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monstrosities were caused by the occurrence of diseases in the fetus,
and Sir James Simpson (among others) gave the weight of his author-
ity to the view. Modern research has not supported this theory.
Duval (“ Pathogénie générale de 'embryon,” in Bouchard’s Traité de
pathologic géndrale, i. 159, 1895), especially, decides against it, and
distinetly states that it is not to be thought that a malformation of
any part is the result of a disease from which the malformed part has
suffered. With this I in part concur; but I think that just as a pre-
existing malformation may influence the progress of a feetal disease,
s0 a foetal disease supervening upon a malformation may, during the
seven months of faetal life, very considerably alter its manifestations
as seen at birth. Further, the cause of the malformation may not
cease to act with the close of the embryonic period ; it may continue
to act in the feetal ; in this way it may be the cause of both the
deformity and the disease. For instance e, a malformation of the
intestine and feetal peritonitis often coexist; both may be the result
of one and the same cause; but it may also quite well be that the
existence of the disease has influenced the nature of the malformation,
and that the malformation has made the disease more or less active.
Exomphalos is a manifestly teratological eondition, and there often
exists along with it a great amount of peritonitic fixation of the
abdominal viscera, a fact upon which stress has been laid by
A. Rischpler (Awrehiv f. Entwickelungs-mechanik: der Ovganismen, vi.
56, 1898), but it seems to me that all this association shows
is that some common canse acting specially on the abdominal
region has been at work during the embryonic “and the feetal period.
Peritonitis coming ol :Iullllfr the foetal epoch may exaggerate or
alter the appearance of the exmn}_.rhallc condition, but it is is doubtful
whether it is in any sense either the cause or the result of the
exomphalos. The consideration of the embryonic factor takes into
account, therefore, («) the modification of feetal diseases by pre-
existing malformations, and (&) the modification of malformations by
coexisting diseases.

In the preceding pages I have attempted to deseribe three possible
factors which play a part in modifying the diseases which affect the
feetus and give to them their peculmr characters. Doubtless there
are other f.u-tuw, but the existence of these three—environment, the
placental influence, and the embryonic complication—must be recog-
nised. In order to make the matter somewhat simpler, I may compare
the fietus to a traveller coming from a tropical elimate to our country.
He finds himself in a new environment which in many details differs
much from that which he has left, and which gives new characters to
the diseases which he now develops. Further, through his dress and
modes of life, he lays himself open to taking certain maladies more
often and in more serious forms than previously, while from others he
may perhaps be protected. In the third place, he comes to our country
with the results of the diseases from which he has already suftered in
his own land in him and part of him; and these earlier pathological

experiences also influence the course of the morbid states which he
acquires later,
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Feetal pathology, then, presents many difficult problems for solution.
It asks how l)a,thmloﬁ'mal processes are altered by the presence of the
liquor amnii and by the absence of atmospheric air and light ; it ealls
for a definition of the action of the placenta in the preservation of
health or the production of disease in the feetus; and it places promi-
nently before us the extraordinarily complicated question of the
inter-action and inter-relation of embryonic malformations and foetal
diseases In the feetal period of the existence of the organism. Path-
ologists of the future have no light task before them in the solving of
these problems.
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Types of Transmitted Feotal Diseases. Feetal Variola: Pathogenetic Possi-
bilities ; Clinieal Peculiavities; Diagnosis, Prognosis, and Treatment.
Fwetal Vaccinia; Antenatal Immunity. Feoetal Measles, Searlet Fever,
i'11-_tr::i]In:1a.==.r arotitis, Influenza, Pertussis, Relapsing Fever, Yellow Fever,
and Cholera. Feetal Typhoid ; Pllhugl‘ili‘t-lt Possibilities ; Widal Test in t]:l.
Feetus, Feoetal Malavia ; Observations ; Pathogenetic Possibilities.

Tue transmitted diseases of the foetus constitute the most interesting
group of antenatal morbid states, Their interest depends, in the first
place, upon the varied and intricate relations which are or may be
established between the maternal and foetal organisms through them
and as a vesult of them: in no physiological or pathological labor-
atory could more elaborate or instructive experiments be devised
and carried through than are to be witnessed in the uterus, when
the mother is the subject of a malady which is known to be trans-
missible. In the second place, their interest depends upon the
possibilities of successful therapeutics which they present; when the
cause of a disease i1s known, and when the diagnosis of its ocenrrence
is not outside the bounds of possibility, the chances of suecessiul
treatment, preventive and curative, are much increased. To some
extent it may be said that the etiology of the transmitted feetal
diseases is within our knowledge, and their diagnosis not altogether
outside onr grasp; with perseverance and skill their treatment will
vet be hopefully undertaken by the well-informed physician. There
are other reasons why the transmitted foetal diseases appeal more
directly to us than the idiopathic maladies; some of these will
emerge, as the consideration of the subject is proceeded with: in the
meantime let us take, as the first type of this group, fwtal variola.

Variola in the Feetus.

In the first separate work on diseases of the feetus (66), the
author, Diittel, writes: “Primum, autem, deprehendimus nmrbum
mmlum quo gravida corripitur saepius transire in ipsum feetum,”
and proceeds to gather together the cases of feetal variola which had
up to that time (1702) been reported. There were not many of
them ; but in the number, it is interesting to note, were instances of
feetuses with smallpox, the offspring of women who had themselves
escaped the malady, but had been in contact with cases of it. Thus

early was it observed that the infection might pass through the
185
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maternal organism to the feetal without manifesting itself in the
former. Reference was also made to the case of a variolous mother
whose infant was born with no signs of smallpox; but in this
instance the infant died before the malady had time to develop. It
may be eoncluded that, prior to 1600, the oceurrence of variola in
the feetus was hardly suspected, and was even denied, as is seen from
the statement, “ Dum foetus est in utero, non ei aceedere variolos
nec morbillos ™ ; but with the seventeenth century came the records
of undoubted cases, and, as has been seen, at the beginning of the
eizhteenth, Diittel was able to enumerate quite a number of them.
As late, however, as the close of the eighteenth century, the birth of
such a feetus was regarded as somewhat of the nature of a wonder, for
Lynn’s paper read at the Royal Society (London) in 1786 was
entitled, “ The singular case of a Lady who had the Smallpox during
pregnancy, and who communicated the same disease to the Faetus.”
I have met with traces of a belief in the immunity of the feetus from
smallpox among the laity even at the present time. From the now
very large number of pubhshﬂnl cases of foetal variola it is easy to
obtain some idea of the pathogenetic possibilities, when a pregnant
woman develops smallpox or comes into contact with a case ‘of it.
Let me state some of these possibilities.

When a pregnant woman is attacked by smallpox, it does not
necessarily follow that her infant will be born showing the eruption
on its skin. It may be born alive with no sign of variola, and may
die soon afterwards, or may live and not develop the disease; in the
latter case, it would appear that it is possessed of an antenatal
immunity from variola, which persists in postnatal life. It may also
be born dead, having died in utero, from the high temperature or
some other cause, before the disease had time to show itself in the
form of the distinctive eruption. In fact, it must be regarded as the
E‘{.L'L!l‘}tlil}li and not as the rule to meet with variola in the stage of
eruption at the time of birth. There is great need for further and
more accurate investigation of the infants, alive and dead, that are
the oftspring of var iolous mothers, and yet show no external signs of
variola. It may be found that, although they have not the pustules.
and other external indications of smallpox, yet they may have
suffered in other ways : for instance, there may be traces of the eruption
on muecous surfaces; or the nutrition may have been interfered with,
and an atrophic state produced which persists after birth and pre-
disposes to infantile diarrheea, ete. ; or there may have been secondary
infection with streptococei and staphylococei (Auché, Bull. Sor.
d'anat. et physiol. de Bordeows, xii. 278, 1892): or the placental
tissues may have become diseased, and feetal death oecurred. From
our knowledge of other transmissible maladies, we are justified in
believing that the poison of wvariola, entering the feetus hy the
umbilicus, may cause lesions in the organs &Itm" the placental route
of invasion without affecting the skin.

When, however, the fretus shows marked external signs of small-
pox, several clinical types may be met with. Thus, the mother may
pass through a slight attack of modified variola, her pregnancy may
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go on to the full term, and a living infant be born covered with a
great or a small number of pustules, or with scars, or with simple
papules which have not yet suppurated. Again, the pregnancy may
be interrupted, and the feetus be born prematurely, showing the
eruption in one or other of its stages, or developing the exanthem
within a few hours or days of birth. Yet again, the mother may die
from confluent or hsemorrhagic smallpox, and the fortus be removed
post-mortem from her nterus and be found beari ing the evident signs of
the malady. Apparently the feetus is susceptible to variola at Any
stage, for a case at the third month has been reported, and there are
observations at almost all ages after that up to the full term. An
interesting complication is introduced into the clinical types, when
the uterns contains not one but two foetuses; in one of the recorded
cases both the twins suffered from variola ; in another case, one was
affected while the other had evidently escaped; and in a third case,
although both fwetuses showed the eruption, one exhibited many
1111:-_1t,ulr;-.:-, (sixty-five in all) while the other had only a few (six). In
these plural pregnancies both the feetal membranes and the placenta
were generally double, but in one remarkable instance, reported by
Chantreunil (GFaz. d'hdp., xlm. 173, 1870) the placenta was composed
of a single mass, although there were two chorions and amnions.
Chantreuil’s case was also noteworthy, for the reason that, while one
twin evidently had variola, neither the other twin nor the mother
suffered from it, a striking example of the pathological independence
of the unborn infant, both as regards his mother and his brother
or sister in utero. It is possible to account for such a case as that
just referred to; but what is to be said about the explanation which
Legros (Gaz. méd. de Par., 3. s, xx. 493, 1865) offers in connection
with the following record # A woman gave birth to a five months
foetus showing the eruption of smallpox; she had not herself had
smallpox; but the father of the ehild was in the stage of con-
valescence from variola when conception took place. Could the
infection have remained latent in the embryo and then in the foetus
until nearly five months of intrauterine life had elapsed? This
possibility has been affirmed for syphilis and malaria, but in this
case one 18 tempted to ask whether the feetus was really suffering
from variola? At the same time, it may be that the incubation
period in the foetus is different from that in the adulf, for in the case
reported by Laurens (Bull. Soec. anal. de Par., xhii. 184, 1868) the
mother had smallpox early in her pregnancy, and two and a half
months later aborted of a fietus with the eruption well marked. In
order to complete this survey of the chief clinical possibilities of
foetal variola, it may be added that the disease may perhaps be
acquired by the infant during his transit through the maternal
passages, or very soon thcrea,fter bt this can hardly be described as
true fwtal smallpox.

Reference has already been made in the previous chapter to the
symptomatological peculiarities of variola as it oceurs in the unborn
infant; but certain details may profitably be repeated here, and some
new points added.
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The eruption has a distribution which may best be deseribed as
irregular; the order of A]:pemam;a: 18 also irrecular. The spots are
llﬂllullu few in number (12-100), and the w,lmla 15 therefore of the
diserete type; rarely they are many, and the confluent type is
produced ; even the heemorrhagic form of ernption has been met with
(Cless, Med. Cor.- Bl d. wiirttemb, arztl. Ver., xxxvi. 23, 1866). DBelow
will be found in a tabular form the number of spots and their dis-
tribution in two cases of fuetal variola, one reported by Charcot (Compi.
vend. Soc. de biol, v. 88, 1853) and the other (Fig. 25) by Laurens
( These, Paris, 1870) :—

Charcot. Lanrens,

Face . ] . 15 1l
Sealp and back of neck . : 23 22
Thorax and abdomen : : 19 30
serotum and buttocks i - 3] —_—
Upper limbs : : - 16 15
Lower limbs . : . 12 20

93 &8

The pustules vary in size from 1 to 9 mm. in diameter; they have
the same shape as in the adult, and show umbilication, and they run
through the same stages of macules, papules, vesicles, and pustules.
They have a white or pale yellow colour, and contain clear yellow or
slightly opaque fluid, and sometimes pus. Suppuration, however,
is not a common feature, and there iz little or no erust formation ;
the eruption resembles that seen on muecous surfaces in the adult.

The pustules are surrounded by a red areola: they are not limited to
the skin, but have heen found on the mucous membranes of the mouth,
pharynx. and stomach, and even on the visceral pleura (E. Hue, 1 ’hcﬁc,
Paris, 1862). The microscopical appearances of the eruption have
heen described by Charcot (Compt. rend. Soe. de biol,, 1ii. 39, 1851} :
‘ Une altération cavitaire du corps muqueux de Malpighi.”

With regard to the stages of the fever in utero, it seems to be
genervally helieved that the incubation period varies within wide
lumta (Mdrguul]eﬁ, These, Paris, 1889); there i1s some evidence that
it may oceupy the same time in mother and fetus and run simul-
taneously, but there is also evidence that it may begin in the feetus
only when the stage of eruption has been reached in the mother, and
there is even reason to suppose that the inenbation may be lengthened
- to four or five weeks. The stage of invasion is marked, sometimes at
least, by exagoerated fietal movements, and possibly by maternal
malaise; the stage of suppuration, when it occurs, is no doubt
signalised by an aggravation of the mother’'s symptoms; and the
sta 1ige of desiccation pmmhh’ follows a course differing in some details
from that seen when the pustules are under the influence of the air.
In fetal as in adult variola complications are met with, and cases
have been reported of periostitis and neerosis of the tibia and of
staphylomatic exophthalmia in infants who have sulfered from
exanthem in wutero (T. Mejan, Jowrn. de méd., ehir., et pharm., 1. 145,
1803).
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It need hardly be added that smallpox as it occurs in the foetus
18 the same disease as that met with in the adult; but, as a matter
of fact, it has been proved to be so by the occurrence of infection, and
by the possibility of inoculating another individual with the malady
by means of the matter from the pustules of the new-born infant
(E. Jenner, Med.-Chir. Trans. Lond., i. 271, 1515). Further, infants
who have suffered from the disease in utero have been found to he
refractory both to inoculation and to vaceination.

The antenatal diagnosis of fietal variola has not been made; buf
there is no reason why it should not be provisionally made when
smallpox is met with in a pregnant woman, and when there is the
distinet history of exaggerated foetal movements corresponding in
time with the stage of invasion in the mother. After the infant is
born there ought to be no difficulty in recognising the disease, save
perhaps in the cases in which the mother has escaped, but even in
these the history of exposure to infection and the wmbilication of the
pustules ought to suffice. Neonatal pemphigus and ecthymatous
syphilis neonatorum present resemblances, but not so great as to
mislead the careful observer who is aware of the possibility of
smallpox attacking the feetus in utero without at the same time
affecting the mother. It is impossible to state what is the intra-
uterine death-rate for feetal variola. Possibly the fate of the feetus
is determined chiefly by the degree of severity of the maternal
malady, and by the oeeurrence or non-oceurrence of premature
labour, and not so much by the type of the fever by which it is
affected.  Mauriceaun, who ln his writings made conspicuous addi-
tions to the anu.lexlwe of fotal l'llL'[.ll{J]ng was himself an instance
of a good recovery from foctal smallpox. That the feetus recovers
from intrauterine variola need not cause much surprise, when
it is remembered that its surroundings are the very ones that the
physician would choose for his var iolous patients, including as they
do, protection from light and the continual bathing of the w hole hody
in a warm fluid medium of practically constant Lempemture But,
on the other hand, the presence of smallpox in the unborn infant
may increase the gravity of the maternal prognosis, for it is probable
that the mother’s organs, and especially her kidneys, may receive
from the morbid feetus such a flood of pathological pr oducts as to be
most prejudicially affected thereby.

The treatment of variola in postnatal life is or ought to be
prevention, and nothing else ought to be necessary. In vaccination
we have a sure means of prewnLlnfr this malady, and this means
ought always to be used. Is there any reason why a different
standard of treatment should be applied to the unborn infant? It
has been stated that, supposing the fietus has taken smallpox in
utero, we may with some degree of confidence leave it to Nature to
effect a cure, our chief duty heuw to prevent premature expulsion of
the little Ihl.t-].&]lt from his lm-aplml but are there any means that
can be adopted to lessen the risk of his developing variola in utero ?
In other words, is intrauterine vaccination possible? The answer
to this question demands a separate paragraph.

13



194 ANTENATAL PATHOLOGY AND HYGIENE

Vaccinia in the Fcetus.

The infant of a woman who has had smallpox in her pregnancy
may be insusceptible to vaceination. A case of this kind oceurred
in my dispensary practice some years ago : a woman who had during
her gestation a mild attack of variola, gave birth ten weeks after
her recovery to a child, who was vaceinated on several occasions
but always without success; she herself had good vaccination
marks, which no doubt accounted for the mildness of her attack.
There seemed to be no evidence that the child had had variola in
utero; if he had, the recovery must have been absolutely perfect, for
no traces were visible. It may be supposed, perhaps, that he was
immune against both smallpox and vaceination as an idiosynerasy.
[t seems, how ever, to be more reasonable to believe that he had been
protected by the placental barrier, or some other means, from the
maternal digease, but had at the same time got minimum doses of
the toxine and been rendered immune against variola, and therefore
refractory to vaceination. Whether this be the correct explanation
of the occurrence or not, the case raises the question of the possibility
of protecting the feetus by vaccinating the mother. If a mother
suffering from smallpox can confer immunity on her infant in
utero, without the latter showing any external signs of variola, can
she by undergoing vaccination also give this immunity without the
child exhibiting vaccination marks ? In a sentence, can we give
the unborn mt.mL immunity against Hlll.i,“]:lu\ by vacecinating th,,
mother during her pregnancy, and if so, is the result brought about
by the vaccination of the feetus or by the transmission to it of
an acquired property by the mother ?

Many observations have been made upon the vaceination of the
pregnant woman. During an epidemie of smallpox, pregnant women,
like the other members of the community, are revaccinated, to save
them from the disease; and there are therefore many opportunities
of testing whether their infants ave afterwards refractory to vaceina-
tion or not. It must at once be admitted that they are not mvari-
ably refractory to subsequent vaceination; but it may also be
claimed as clearly proven by statistics, that many of them are
insusceptible, and that the immune percentage, so to speak, is larger
than can be accounted for by idiosyneragy or accidental causes.
Acecording to some observers, the pereentage of refractory infants
TE LR dum:lmn‘ to others it is as high as hﬂ per cent.; and among
recent authorities, Piéry (Lyon méd., xciv. p. 37, 1900), from his
own results and “]er_' of others, gives 58 per cent. as the average.
Hermann Palin (Adwreh. f. E:;,rn,m..?.., Ixii. 348, 1901), however, gives
a much lower proportion of refractories. It will, I think, be
safe to accept one fotus in three as the proportion protected by
vaceination of the mother in the second half of pregnancy. From
what we know of the laws of placental transmission, this is what
was to be expected. If we compare the transmission of smallpox
with that of vaccinia, we are not entitled to expeet that the latter
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will pass from mother fo feetus oftener than the former. But, it
may be asked, are they comparable ? I think they are: but it is
necessary to remember that there are details in which they differ.
An infant has never been born carrying a vaccination }_}llhf.lllt upon
1ts skin, as the result of the vaceination “of the mother ; but, similarly,
an infant has never been born with the primary sore of syphilis
upon its genital organs, The point of contact of mother and foetus
is in the placenta and not on the feetal cutaneous surface. If
a vaccination mark or a primary sore occur in antenatal life at all,
it is to be looked for in all probability in the placenta. To return,
now, to the original question with which this paragraph began,
How does maternal vaccination in pregnancy protect the faetus?
It may be that there is a direct transmission of the antitoxine
which is elaborated in the maternal tissues to the foetus; but
it is more probable that the immunising agent, whatever it may
be, passes to the feetus and acts upon its tissues and fluids, and
that these then elaborate the antitoxine. This, at any rate, is the
view advanced by Lop (Zhése, Paris, 1893), and it has much to
commend it.

There is reason to believe that the protection against smallpox
which a feetus gefs from the vaccination of the mother during her
pregnancy does not last long ; six months has been stated as the
probable period of protection. In this respect it is comparable, as
has been 1}un1te¢1 out by Bar, Béeclére, and others, to the immunity
given by immunising serums rather than to that conferred upon
the infant after birth by arm vaccination. The practical eonsequence
of this conclusion is, that it i3 necessary to vacecinate all new-born
infants whether their mothers have been vaccinated in pregnancy
or not.

It must, in conclusion, be pointed out that it is possible that an
infant may obtain 111111111111[:} against smallpox (as shown by
refractoriness to vaccination), in another way than that referred to
above: it may be rendered immune while still in the mother's
ovary. Thus, there is reason to believe that sometimes the vaccina-
tion of the mother during her childhood may confer immunity upon
her future infants: Piéry (foc. cit) found that of forty-four women
who were vaccinated without success in their pregnancies, presum-
ably on account of earlier successful vaceination, thirty-one gave
birth to infants that were refractory to vaceination; while of “five
women vaceinated successfully in the last month of pregnancy, on
account of absence of pre-existing immunity, only one transmitted
immunity to her infant. This “ hereditary” mode of transmission
of immunity from mother to infant is more closely related to the
experimentally induced immunity against such microbic conditions
as the pyocyanic disease (vide Charrin and Gley, drek. de physiol.
norm. et path., 5 s, viii. 225, 1896) than to the matters at present
under discussion; it will be referred to later. The practical
conclusion is, that it is wise in the presence of an epidemic of
smallpox to revaccinate a pregnant woman for the sake of her
unborn infant, even if not for her own.
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Feetal Measles, Scarlet Fever, Erysipelas, etc.

[ have chosen feetal variola as the type of the exanthemata that
may be met with in intrauterine life, for many cases have been
recorded, and therefore most of the eclinical and pathological
varieties have been observed. The other eruptive fevers, however, if
not so well known, are at any rate not unknown in the feetus ; and the
investigation of some of them has brought out new facts with regard
to the lm,Lhnlanlf_:ﬂ intertwining of the maternal and feetal lives.

Of fetal measles T have met with and published a case (56).
The mother developed an attack of measles for the first time at
the sixth month of her first pregnancy; the disease ran its ordinary
course, but during the stage of decline of the eruption the foetus
was prematurely expelled and soon died; and the mother made a
good recovery. The feetus, a male, showed a large number of spots
of morbilli on the back, a few on the lower limbs near the ankles,
and one or two on the face; some stringy mucus was adherent to
the nose and mouth. He was somewhat poorly nourished. At the
time when I published this case (1895), I gathered tozether from
literature some twenty recorded examples of feetal measles. Among
these was the case quoted by qllllil‘i’: ( Lrans. Obst. See. Lond., xvil
146, 1876) from the “Sydney Papers”: “ Lady Sydney was sickening
for measles, when, on third day, ulhh severe cough and full rash,
she was brought to bed of a goodly fat son; the child was also full
of the measles, mostly in the face, vet it Fi'LlI?]-J d the nurse as well as
any child could” So far as could be judged from the clinical
details given in the twenty cases, it seemed that the infection of
mother and fotus must have been simultaneous, for the eruption
on the latter at the time of birth corresponded in character with
that then ewzhihitml by the mother. No instance has been placed
on record of a feetus suffering from ineasles, the mother escaping,
although ll.n'mrr been subject to infection; but the small number {:f
known cases does not permit us to draw cmmlummm recarding this
and other pathogenetie possibilities.

Of feetal scarlet fever I have also met with one case, that reported
by Dr. Milligan and myself (59). The mother was a primipara, 21
years of age, “who began to suffer from symptoms suggesting scarlet
fever about the seventh month of her pregnancy ; from the state of
the tongue, the appearance of the rash, and the high temperature, as
well as from the distinet history of exposure to contagion, the
diagnosis was fully made; the infant was horn prematurely “and with
considerable hiemorrhage in the third stage. Within twenty-four
hours of its birth it was noticed that the child was covered with a
red rash and that some of the glands of the neck were enlarged;
the skin was hot to the touch,and the tongue was bright red, although
not coated as in scarlet fever in later childhood. The diagnosis “of
scarlet fever developed in intrauterine life was made, and in about
a week afterwards both mother and infant passed le:uffll the stage
of desquamation. Not more than twenty well-authenticated cases
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of scarlet fever in the feetus have been recorded; but it may oeceur
oftener than is supposed, for the diagnosis is not easy, and the
eruption is apt to be confounded with the physiological erythema
and desquamation of the new-born. In the instances which have
been noted, the infection in mother and fecetus would seem to have
been practically simultaneous. Leale’s case was a very clearly
established and typical one (Med. News, xliv, 635, 1884).

Although the intrauterine transmission of erysipelas i1s to be
recarded as possible and even probable, it is a striking fact that so
few cases have been reported in which that malady was noted in the

Fic. 29.—Section of Tricuspid Valve of Heart: a, vegetation upon valve; b, tri-
euspid valve ; ¢, newly formed vessel, indicated by micro-organism ; «, mycotic
thrombi ; ¢, infiltration of leucocytes. -

infant at birth. Even inR. Kaltenbach’s observation (Cent#lbl. f. Gyndl.,
viil. 689, 1884) and in Stratz’s (ibid., ix. 213, 1885) the diagnosis
could not be regarded as certain, for the bacteriological confirmation
was wanting. Lebedefl’s case (Ejened. Elin. gaz., St. Petersb., vi. 285,
1886) was more completely demonstrated. It may be, however,
that the foetal environment and the peculiarities of foetal physiology
prevent the development of the characteristic cutaneous and sub-
cutaneous manifestations of erysipelas; it may also be that foetal
erysipelas, when it has occurred, has been classified simply as a
well-marked instance of neonatal erythema and desguamation,
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Recent investigations on this subject seem to show that erysipelas
can be and probably often is transmitted from mother to feetus, but
talkes on pathological characters in the latter which differ from those
seen in the former. The streptococel apparently sometimes pass the
placental barrier and invade the fewetal tissues by the umbilical
avenue of entrance; they must then reach first the organs, such as
the liver and heart, which lie directly in their path; and there is
evidence to show that they may set up morbid changes in these parts
without affecting the skin or subeutaneous tissue at all. The
interesting and important observation made by E. Bidone ( Zeratologia,
. Ad82 h*]-I} has been incidentally referred to in the preceding
chapter. It was that of a pregnant woman, a primipara, who was
attacked by facial erysipelas about the beginning of the ninth month ;
after having given birth to a male infant, “she died in the puerperium
from septic peritonitis and endometritis. The infant died about
nineteen hours after birth, and at the autopsy vegetations were found
on both the tricuspid and mitral valves, but specially on the former,
along with ineipient glomerulo-nephritis; numerous streptococel were
found in the spleen, lungs, kidneys, but more particularly in the
vegetations on the cardiac valves {Fiw 29%: and ecultures and in-
0 u]uLJuua showed that the micro-organism was the streptococcus of
erysipelas. In this ease the streptococcie endoearditis on the aurienlo-
ventricular valves seems to have taken the place of the skin lesions
of erysipelas, for it is apparently eclear that the infeection passed
through the placenta from mother to feetus. The maternal disease,
then, led to the development of a pathological condition in the feetus,
which was the same in its mierobic nature but differed in its manifesta-
tions. It may be that what has been found in relation to erysipelas
may apply to other transmissible diseases; the mother may show the
typical manifestations, while the feetus suffers from a modified malady.
Maoncorve’s suggestion relating to congenital elephantiasis and the
streptococeus will be considered later.

Along with fetal measles, scarlatina, and erysipelas, I may place
feetal parotitis, influenza, and pertussis. There are scanty records of
cases in which mumps and whoeoping-cough seem to have been present
at birth ; and of congenital influenza there are several instances, and
I have myself noted at least l;hrm, (20). Cases of relapsing fever
{1{ Jtllum:hl, Wien. med. Bl vii. T38, 1884 ; St. Petersh. med. Wehnschy.,
1. 129, 1894 ; Mamuroffski, ¢bid., fm.frra;rr p 10, 1896); :111{1 of ‘H,lluw
fever (dJ. ernlaaf-jr Med. Times and GFaz., i. for 1874, p. 5; C. Finlay,
Edin. Med. Journ., x1. 416, 1894), Im,u, been reported ; and cholera
in the new-horn mﬁmt has been met with (J. C. Lueas, Trans. Obst.
Soe. Lond., xxi. 250, 1880 : Tizzoni and Cattani, Cenfrlbl. f. d. med.
Wissensch.,, xxv. 131, 1887 ; R. Vitanza, Riforma med., vi. 272, 278,
284, 290, 15890). Varicella in utero is not unknown; J. Grindon
(Jowrn., Cutan. and Gen.- Urin. Dis., xix. 237 , 1901) has recorded an
apparent case, although the cutaneous lesions in the infant were not
typically vesicular, Feetal typhoid is a morbid entity which has
only recently been recognised ; and, since it presents several features
ol special interest, deserves a more detailed deseription.
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Feetal Typhoid Fever.

Before the recognition of the bacillus of typhoid fever, few cases had
been met with in the foetus; the reasons were obvious, for the
external appearances of the disease were such as might easily pass
unobserved, and the internal pathoelogical conditions were seldom
looked for. Further, it was almost to be expected that the intestinal
appearances which are so diagnostie in typhoid in the adult, would be
little if at all marked in the feetus. Nevertheless, two or three cases
of feefal typhoid ending fatally soon after birth were reported prior
to the discovery of the causal bacillus {Clnlm‘-llm, Aieh. gén. de méd.,
3 8., ix. 69, lS-HJ} in these the ulceration of the Peyerian ]:atfhe*ﬁ
in the intestine was observ ed, as was enlargement of Brunner’s glands.
When we remember the characters of the distribution of pathological
lesions in the foetus, due to physiological peculiarities and the avenue
of entrance of the infection, it need not be a source of wonder that so
few cases of typhoid fever with intestinal lesions have been met with : :
such cases must be very rare. There is good reason to believe that
feetal typhoid is commonly unaccompanied by intestinal uleeration ;
and it must not be forgotten that even adult typhoid sometimes shows
the same peculiarity. The discovery of the pathogenic organism of
typhoid made it possible to diagnose with some degree of confidence
cases of enteritis without 1111;-3%111*11 lesions ; and lhe result of this
bacteriological discovery was immediately manifest in the publication
of a considerable number of instances of foetal typhoid fever. One
of the first, if not the very first certain case, was that reported by
C. J. Eberth (Fortsehr. . Med., vii. 161, 1889), for the evidence in
the observations of H. Reher (A;.—-fz S exper. Path. w. Pharmalkel., xix.
420, 1885), of . Neuhauss (FBerl. klin. Wehnsehr., xxiii. 389, 188(‘;},
and {JT A. Chantemesse and F. Widal (Aich. de pff.ﬁiﬂf. norm. ef path.,
3 8., 1x. 217, 1887) was not conclusive. In Eberth’s case the bacillus
was fouml in the blood, the spleen, and the placenta; the foetus,
however, was horn dead, as it was also in Hildebrandt’s case (Fortschr.
d. Med., vii. 889, 1889). The bacteriological recognition of tvphmq;l
fever in the living fetus was carried out, by . Ernst (Beitr. z. path.
Anat. w. z. ally. I"’fiﬁt viil. 188, 1890); in the instance leUl‘l:Etl by
him the infant lived for over ninety-three hours, and the bacillus was
found in the spleen, the brain, and the marrow of the femur; the mother,
in addition to her typhoid fever, had suffered from a traumatism, which
it was thought may have cansed haemorrhages into the placenta and
facilitated the passage of the micro-organism. J. Giglios observa-
tion (Centribl. f. Gynélk., xiv. 819, ]HE}'I]) was interesting on account
of the early period in antenatal life that the feetus had reached—three
months. V. Fraseani (Riv. gen. ital. di elin. med., iv. 282, 348, 1892)
made careful microscopic examinations of three feetuses from women
suffering from typhoid; in one of these it is interesting to take note
that the bacilli were found in the placenta but not in the feetal
organs. The infant with congenital typhoid seen by T. Janiszewski
(Miinchen. med. Wehnschr., x1. 705, 1893) lived for fifteen days. In
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these cases, as also in that reported by Freund and Levy (Berl Llin.
Wehnselr., xxxii. 539, 1895), there was no speeial localisation of patho-
logical 1:|0Le=:*~e s, but rather a general blood infection with the typhoid
hacilli '\nf_';:l.tua, bacteriological results were obtained by G, Resinelli
(Ann. di ostet. ¢ gince.,, xvill. 695, 1896), all the cultures from the
foetus of a mother with typhoid remaining sterile. It should be
noted that sometimes there seems to have been a mixed infection as
in H. Diirk’s observation (Miinchen. ined. Wehnschr., x1iii. 842, 1896),
in which Eberth’s bacillus of typhoid as well as the Stapliylococeus
:_.';-{me;rﬁws albus were discovered in the spleen; further, in Fraenkel
and Kiderlen'’s report (Fortschr. d. Med., vii. 641, 1889) the typical
bacilli of typhoid were not found at all but !}Ill‘n the Staphylococeus
pyogenes albus eof flavus. Mixed infection and infection with
secondarily developed mierobes are pathological possibilities which
have to be kept in mind in the consideration of all the maladies
that may be transmitted from mother to feetus.

With the year 1896 came the discovery of the Widal serum test
for typhoid fever, and it was not long before this new diagnostic
means was applied to the recognition of feetal typhoid, with most
interesting developments. G. Etienne (FPresse andd., p. 465, 1896)
noted the absence of any agglutinative action on the part of the blood
of the feetus from a mother who had died from a severe attack of
typhoid fever: and negative results have also been obtained by A.
Dogliotti (Gazz med. di Torino, xlviii. 801, 821, 1897), Charrier and
Apert (Presse méd., p cil., 1896), and Plauchu and Gallavardin (Lyon
méd., Docxviil, 479 598} On the other hand, the five months fetus
which [ saw in 1897, and which was examined and fully described by
W. Fordyce (Lrans. Edinb. Obst. Soe., xxiii. 90, 1898), gave very
marked positive resnlts. 1t was the offspring of a woman who died
from typhoid fever soon after delivery, and serum taken from the
peritoneal cavity of the fortus,as well as blood from the heart, showed
very distinetly the agglutinative action; growths of the typhoid
bacillus were obtained from the kidne 'y, spleen, and intestinal
contents, but not from the blood. The Widal reaction was also got
by Chambrelent (Journ. d. méd. de Bordeawwr, xxvii. 245, 257, 1897 :
J. P, Crozer Griftith (Med. News, 1xx. 626, 18"!"}, and A, Mossé and
Daunie (Compt. rend. Soe. de biol., 10 s, iv. 238, 1897). In Crozer
Griffith’s case the infant was, save for slicht jaundice, healthy at bivth,
and continued to be so; nevertheless, when seven weeks old, its blood
gave the Widal reaction. Griffith thinks that the child may have
had typhoid fever in utero and recovered after a very short attack, or
that the agclutinating principle may have passed Llnungh the placentﬂ,
from mother to fetus without the latter contracting the disease at
all.  Zingerle's observation supports the second supposition (Miinchen.
med. Welmseler., xlvii. 890, 1900), although Crozer Griffith is him-
self inclined to favour the first. The whole question of the method
and meaning of the transmission of the agglutinating prineiple
without the passage of the disease itself must still be regarded as
unsettled (C. Achard, Compt. rend. Soe. de biol, 10 s, iv, 955, 1897 :

Moss¢ and Frenkel, Bull. ef mém. Soc. méd. d. hop. de Par., 3 s,
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xvi. 49, 1899 ; G. Etienne, Compt. rend. Soc. de bol, 11 s, 1. 860,
1899). :

Maternal typhoid fever, in addition to the effects that have been
referred to above, may have yet another influence upon the feetus in
utero. Not only may the unborn infant take the fever and show the
typical manifestations of it, not only may the pathogenic bacteria of
typhoid be found in the feetal tissues or be grown in cultures from
the feetal organs, not only may the agglutinating prineiple be trans-
mitted through the plaﬂf'lti‘l and be discovered in the serum of the feetus,
but there may be also met with certain little understood but vastly
important pathological changes in the foetal viscera, more 1::~utIL11L11h'
in the liver, thyroid, hLun, and suprarenal capsules, which have a
far-reaching effect upon the postnatal life of the offspring. To these
changes the attention of the [ﬂl'DfL‘-.'-‘-f-iEJll has been specially directed by
A. Charrin (Compt. rend. Soe. de biol., 2 s., 1. 550, 1899), by Charrin
and Nattan-Larrvier (Journ. de ph wa-ﬁ. rJ! de path. gén., i 292, 1899),
and by Charrin, Guillemonat, and Levaditi (Soe. de biol., January 6,
1900); they consist in degenerative and sclerotic alterations un-
act ~mup.miml by the presence of microbes, but productive of a slacken-
ing of body metabolism and lowering of body temperature, along
with a tendency to develop broncho-pnenmonia, gastro-enteritis, and
infantile atrophy. The same results are produced, as we shall see, by
other infectious maternal conditions, and are probably due to the
transmission of toxie prineiples through the placenta. It would seem
also, from some observations that have been made, that these trans-
mitted toxines may produce still more profound alterations in ante-
natal health, taking the form of malformations and ﬂl-rlwtuml
anomalies ; to this matter, however, I shall again return. Finally,
has been thought that l;}lrhun} fever of the mother in pregnaney may
be the cause of intellectual peculiarities in her offspring, dew]npul
many years afterwards (J. E. Corbin, These, Paris, 1890). In this
connection, the case reported by W. Osler ( Teratologic, ii. 13, 1895) is
peculiarly wfmeatm the feetus of a woman who died from typhoid
fever in its late stage was removed from the uterus post-mortem: in
the left cerebral hemisphere there was a large recent clot which had
broken through the ganglia into the lateral ventricle ; the mother was
also the subject of inherited syphilis. It is possible that the fuetal
cerebral hiemorrhage was due to the maternal typhoid; and, had the
infant lived, it would undoubtedly have shown phenomena caused by
the intracranial condition.

Feetal Malaria.

Typhoid fever in the fewetus is a discovery of modern medicine ;
the existence of feetal malaria was known to Hippocrates. There is
at any rate an obseure reference to it in the treatise on Airs, Wafers,
el Pfa.cﬁs, in which 1t 1s stated that women who drink unwholesome
water from marshes have difficult labours, that their infants are large
and swelled, and that during nursing they become wasted and '-ﬂf'Ll}
(83). Several reported instances are to be found in medical literature
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prior to the nineteenth century. Thus C. F. Paullini in his Obser-
vationes medico-physicw selectre ef curiose (published as an appendix to
the Miscellanea curtosn, Dee. i1, Ann. v., 1687), under the title “ (Quar-
tana infantis in utero,” relates, without the professional secrecy of the
present day, how Anna Dumthm Meisenthurm, a soldier's wife,
suffered from a quartan ague in which her feetus participated. Here
13 the description: Ultimis mensibus in et ante Paroxysmui. enm-
bryonem maxime inguietum, tremulum, et ab uno in alind latus sese
volutantem manifeste sensit, ut ftristem sibimetipsa pradiceret
eventum. Tandem, superato eodem die terribili paroxysmo, cirea
decimam vespertinam peperit filiolam, quie una eademque hora, una
eum matre, febri ista misere affligebatur.,” The infant, he goes on to
tell us, sucewmbed in about seven weeks., © Mater tmnlem el
misericordia, convaluit.” That in those days as now was something
to be thankful for. A good many other cases of a similar nature are
to be found in the older authors, and most of these were gathered
together by Greetzer (Die Krankheiten des Fotus, p. 22,1837).  One of
them I reproduce here in full, as a type of antenatal pathology and
diagnosis in the close of the eighteenth eentury, for it is well worth
mplmhmmu It is “The Account of a Case of Ague in a Child in
Utero,” by Dr. I. Russel (Lrans. Soc. Tmprove. Med. and Chir. Knowl.,
ii. 96, 1800). Here it 1s in Dr. Russel’s own words :—

“Tn the month of June, 1767, a young healthy woman, at Aleppo,
already the mother of two nlnldu‘-u, and then in the seventh month
of her third pregnancy, was attacked with a tertian fever. The fits
returned regularly about noon, and terminated in less than ten hours
by a 111‘0!.’11%13 sweat: but it was remarkable in this case, that the foetus
seemed to suffer a paroxysm perceptibly distinet from that of the
mother. About eight in the morning of the odd days, the woman
felt the child (as she expressed it) tremble with great violence ; and
she was sensible at the same time of a sudden weight and coldness in
the womb. The coldness went off in less than fifteen minutes, and
was succeeded for more than an hour by a glowing heat, during which
the child was at intervals somewhat restless, though its motions then,
she said, were not tremulous, but like what she Im,d felt at other times
when in health. While this happened to the child, the mother to all
appearance remained well ; her pulse was nof altered, and she only
complained of lassitude and a dull pain in the forehead, the usual
forerunners of the paroxysm. On the access of the fever at noon the
child again became unquiet. It stivred but little while the cold fit
lasted, and throughout the hot fit was alternately quiet and restless.
The mother eonstantly insisted that the struggles of the child at noon
were totally of a different kind from the tremulous motion of which
she was sensible in the morning. The same circumstances invariably
attended every fit until the eleventh day of the disease. The peruvian
bark was administered on the termination of the fifth paroxysm. On
the eleventh day, the child remained quiet all the morning, and the
mother, feeling less of her usual headache and lassitude, was in hopes
of l:ﬁlllu cured as well as the child. Her fit, however, returned at
noon as violent as ever, and the child, who till that time had been
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perfectly quiet, became disturbed as usual during the mother's
paroxysm. The bark was repeated in the succeeding intermission,
and the fever did not return. I have met with a few instances some-
what similar,” adds Dr. Russel, “but in all of them more might be
ascribed to the power of the mother’s imagination than in the present
case, the patient heing a woman of remarkable good sense, of a
chearful (sic) disposition, and who had never been subject to hysteric
ailments.”

Unfortunately, the anthor does not record the state of the infant
at birth, but even in the absence of information on this peint the case
is both curious and interesting. If we accept the conclusion that the
feetus suffered from malaria in utero, then it would appear that its
seizures did not oceur simultaneously ‘with those of the mother. The
occurrence of feetal malaria of a different type from that of the mother
has, however, been noted by other writers. Further, the diagnosis of
the feetal malady is an interesting feature of the case,and a still more
interesting one is the success of antenatal treatment, a success gained
apparently more quickly for the feetus than for the mother.

Notwithstanding the publication of Russel’s case, and others of a
somewhat similar kind, Leroux found it necessary in 1882 (Rew. de
meéd., 1. 561, 1882) to collect together all the av ailable evidence in
order to establish the 1:|mbah1llt:, even of the occurrence of feetal
malaria. He put on one side the evidence founded solely upon the
history of intrauterine shivering fits noted by the mother as un-
reliable, and gave more weight to the discovery of hypertrophy of
the spleen discovered at birth. The cases of G. R. Playfair (Edind.
Med. Jowrn., ii. 901, 1856-T), of Bouchut ({"rrz . me xxxi. 221,
1858 ; xxxv. 245, 18!3?} of Brunzlow (Med. Zitg., x. 57, 1841), of
Sechupmann (Jeurn. f Geburtsh., xvil. 318, 1838), of P. Aubinais (Jowrn.
de la Seet. de med. Soc. acad. Loire-inf., xxvi. 15, 1850), of Lepidi
( Morgagne, xil. 923, 1870), of Bohn (Jahrb. d. Kinderh., n. F., vi. 1135,
1873), of Bazin (Gaz d. hip., xliv. 286, 1871), and of Bureau (Few.
mens. de méd. el ehir., iv. 214, 1880) have all some value; but in the
end Leroux comes to the conclusion that “les observations ne sont ni
assez nombreuses ni assez probantes.” His sceptical position would
seem to be largely due to the discovery, made about the time his
communication was published, of the hiematozoon malarize of Laveran,
and to the belief then eurrent that formed bodies, such as hiematozoa,
could not pass the placental barrier.

Since the time of the recognition of the causal hiematozoon or
plasmodium of malaria, the number of reported cases of fretal malaria
has inereased, as is shown by the publication of observations by
Verneuil (Rew. de méd., 11. 641, 1882), by W. T. Taylor (Amer. Journ.
Obst., xvii. 538, 1884), by F. Cima (Pediatria, 1. 231, 1893), by F. M.
Crandall (N. Yerk Polyclin., 1. 38, 1893), by Moncorvo (Méd. inf., ii.
363, 1895), and by K. Winslow (Boston Med. and Surg. Journ., exxxvi.
514, 1897). Felkin’s two cases (Trans. Edinb. Obst. Sec., xiv. T1,
1889) are chiefly noteworthy for the reason that in both instances
the mothers were free from malaria, and that apparently the disease
had been transmitted from the fathers to the feetuses without the
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mothers being affected. Attempts to disecover the hsematozoon in the
foetal tissues have not been crowned with suceess, for V. Caceini
(Bull. d. Soe. Lancisiana d. osp. di Boma, xvi. 12, 1895-6) and
Bastianelli (ibid., xii. 48, 1892) both obtained negative results. This
failure, however, cannot be used as conclusive evidence against the
possibility of transmission of malaria from mother to feetus, for in
typhoid as we have seen, and in tubercle as we shall see, it is excep-
tional to find the causative organism in the feetal tissues. It may
also be urged that the peculiarities of malarial infection and the
necessity of the presence of the mosquito, Anoepheles, may prevent or
make very difficult the intrauterine transmission of the disease; but
it must be remembered that the passage of malaria from mother to
foetus is not to be compared to the infeetion of one individual by
another ; there may be no need for the intermediate developmental
phases of the malaria parasite when the feetus is to be the host, the
mother and feetus being co-hosts as it were. At any rate, there is
good reason to believe that the parasite (Hemamoba, Hematozoon)
can pass the placental barrier, more especially if, as Varaldo (loc. eif.)
maintains, white blood corpuscles habitnally do so. There may be
some doubt whether the red corpuscles of the feetal blood may be so
easily invaded by the parasite as are those of adult blood. The
question must be left unsettled.

To summarise: It would appear that the feetus may be affected
with malaria in utero and be born with the hypertrophied spleen of
that malady; it may receive from the maternal organism toxie
products which interfere with its nutrition and cause it to be born
delicate and little able to resist postnatal infections: and it may
possibly sometimes be expelled from the uterus with a partial im-
lrmllit}? against malavia (P. Pennato, Riformae med., xiil. 1, 4, 206,

1897). The fear of inducing abortion or premature labour hy
administering quinine to a pregnant woman who is suffering from
ague seems to be largely imaginary ; to give that drug would Tather
appear to be good tlu.-.ttlm-nt Doth for mother and fetus.

The types “of transmitted feetal disease which have been chosen
for deseription in the present chapter offer some interesting contrasts
as well as some evident resemblances. Their consideration leads us
to the inevitable conclusion that the manifestations and meechanism
of intranterine transmission are much more complicated than might
at first thought have been anticipated. It is evident that a disease
such as measles or smallpox may pass from mother to fwtus, and
show itself in the latter in the same form, or in nearly the same form.,
ag in the former. It is evident also, fmm what is known of foetal
typhoid and erysipelas, that in the unborn infant the disease may
take on characters which are umknown or at least seldom met with in
the adult; these characters are in great measure due to the route by
which the infection reaches the fewetus, and to the lrmuli;u't’t.ies of
fretal physiology. Further, it is clear that the feetus in utero may
suffer not only from the attacks of the causative micro-organism of
the maternal disease, but also from those of secondary infections
(streptococeie or staphylococeie); in some instances the effect of the
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latter may be more prejudicial than that of the former. Apparently
the feetus is sometimes immunised in utero by a process other than by
suffering from the disease itself. This is a complicated and involved
question, but may possibly be explained by the action of the placental
tissues upon the toxines or antitoxines. There is some evidence
that a disease may pass from the paternal to the foetal organism vid
the maternal body without the last-named showing signs of infection.
These are some of the considerations suggested by the foetal maladies
above reviewed. They throw light upon some problems of intra-
uterine transmission, but they a,p]hu*ontlv darken others—apparently
only, for it cannot be doubted that in time and with further know-
ledge will come elucidation. There remains unsolved the large
problem stated thus by Mademoiselle Margoulieff, “ Par quel caprice
pathologique le plafenm laisse-t-1l passer le méme micro- organisme
quil arrétera dans un autre cas?” (ZThese, Paris, 1889). At present
we can only repeat, “ par quel caprice ™ buf we know that it s no
caprice.



CHAPTER XIII

Types of Transmitted Feetal Diseases ; Foetal Tuberele ; T vidence of its Exist-
ence ; Canses of its Rarity ; 'E']mmfmh Baumgart en’s Theory of Latency ;
Non-tuberenlar Manifestations of _-‘mlun:li:nl Tuberele ; Prophylaxis ; Feetal
Sepsis ; Feetal Epidemic Cerebro-spinal Meningitis ; Foetal Purpura ; Foetal
Pnenmonia ; Feetal Anthrax ; Foetal Rheumatic Fever,

Ferarn TupercuLosis, which is the subject to the consideration of
which I shall devote the greater part of this chapter, is a morbid
entity whose existence has been insisted upon by one school of
pathologists and as stoutly denied by another. It has given rise to
numberless discussions, which have served this useful purpose, if no
other :—they have for a while focussed the minds of pathologists and
physicians upon the vexed question of intrauterine and intraovular
transmission of disease, of the paternal influence in heredity, and of
the difference between hereditary predisposition to tubercle and feetal
infection with tubercle. These ave questions which the profession
cannot afford to pass by. At this time, when a campaign is going on
against tuberculosis, it 1s manifestly a matter of no little importance
to consider well all the aspects of the subject. It would be bad
generalship in sueh a campaign not to reconnoitre every part of the
enemy’s position; were precautions of this kind neglected, masked
batteries might open fire at a eritical stage in the great battle, and
lead to 111Lt.1|emhlfe disaster. It 1s t.howfm(, 111:3111n!JL11I; upon us, in
our strugele against tuberculosis, to make a reconnaissance in foree
with a view to discover what may be the strength of the antenatal
section of the hostile attacking forces. In other words, it is neces-
sary to take into account antenatal as well as postnatal tuherw]mﬂs
luimu,le, cette maladie de tous les peuples, de tous les milieux, on
pourrait presque dire de toutes les familles,” ig, in a certain sense and
to a certain extent, a preventable disease; for it may be possible
greatly to diminish the risks of the entrance of tubercle baeilli into
the human body, even if it can searcely be hoped that the chances of
such a miecrobie invasion will be altogether abolished. If it were
found possible to exterminate absolutely the immediate cause
(microbie or toxinic) of tuberele, it might then be permissible,
perhaps, to neglect the question of the receptivity or unreceptivity of
the body-cells with regard to that microbic or toxinic cause. If
there were no seed being sown, it would not matter much about the
soil ; but there 1s seed in abundance, and hence it does matter

about the soil. Therefore, in any attempt to prevent tubercle, the
206
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problem resolves itself into the prevention of the incidence of tuberele
bacilli upon the tissues of the body, and (since this cannot be ecarried
out with absolute success) into the preparation of the tissues to
resist the morbid action of the bacillary invaders. Now, this is not
a problem of postnatal life only: it is also a problem of antenatal
life, for the organism before birth is liable to the attacks of tuberele

baeilli and tnmnes, and its tissues may likewise be more or less able
to repel such attacks. Further, the antenatal side of the problem
has an important bearing upon the postnatal. For this reason, there-
fore, if for no other, the f-sthLf-t 15 well worthy of study.

In the present chapter I am concerned with feiel tuberculosis,
but it must not be forgotten that possibly the organism may fall
under the influence of the tubercular poison 1||11!11£ one or other of
the two earlier epochs of antenatal life. It may be infected during
the embryonic or during the germinal period as well as during the
fwtal. Of the 1.!05:51b111t‘l.' of the ovum being invaded by a tubercle
bacillus when in the ovary, or when passing down the Fallopian tube,
and of the possibility of it I.-emg penetrated by a spermatozoon which
has a baeillus in its interior, I shall have something to say under the
head of Germinal Pathology. The effect of the tubercular poison
upon the organism in the embryonic or developmental period of its
antenatal existence will, as I shall afterwards show, probably take
the form of interference with development, .. of malformation. In
the meantime, however, let us foeus our attention upon feetal tuber-
culosis, upon the cases in which there is reason to believe that the
morbid processes in the foetus arve set up between the second and the
ninth months of intrauterine life.

Evidence of the Existence of Feetal Tuberculosis.

The evidence which may be and has been addum d in support of a
belief in the existence of feetal tuberculosis may be direct or indirect.
The direct evidence is founded upon the discovery of tubercular
lesions in the fwtus, upon the recognition of the tubercle hacillus in
its tissues, and upon the fact that its blood and o1 ‘wans when injected
into animals lead to the development of tubercular processes. The
mdirect evidence, of much less value, rests upon the discovery of signs
of tubercle in the placenta, umbilical cord, and liquor amnii, and upon
the tuberculinisation of the new-born infant of a tubercular mother.

I shall here describe three typical ecases of feetal tuberculosis: the
first of them occurred before the discovery of the tubercle bacillus,
and its diagnosis rests, therefore, upon the lesions present in the
feetus ; the second is a fully established case according to the exacting
requirements of the modern definition of tuberculosis; and the third
is an instance of tubercle without evident lesions, in which the proof
depended npon experimental inoculations.

The first case of feetal tuberculosis which I select as a type is that
reported in 1873 by (..ha,uln (Mém. et Compt. vend. Soc. de se. méd. de
Lyon (for 1873), xiii., pt. 2, 65, 18:4) There were cases put on
record before this daLe, but most of them were incompletely stated
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-111{1 unconvineing ; Charrin’s case was fairly complete in its elinical
and pathological details, and as convineing as it could be in the
absence of modern bacteriological tests. The mother was a tripara,
29 years of age, who, at the fourth month of her pregnancy, developed
a pleurisy ; at the seventh she had all the signs and symptoms of
phthisis. ‘At this time labour came on |IIL]II;LE[1]LI‘[, and she died ten
days later; at the autopsy, tubercles were found in the lungs and
pleura and in the spleen and kidneys, the bronchial rrhnds were
caseous, and the liver was much enlarged and fatty. The eenital
organs were normal. The placenta, unfortunately, was not available
for examination. The feetus, a female, wulrrhml only 1100 grms. at
birth, and had a greatly distended dhdnnwn. it was very feeble, and
died in three days, after having dev ri‘lﬂpt‘ll a general wdema. At the
necropsy, mllm} tubercles were found in the kidneys, suprarenal
capsules, great omentum, spleen, and liver; the abdominal eavity
contained much clear yellow serum with flakes of lymph in it; the
mesenteric glands were ‘much enlarged, and were nearly all caseous;
the lummlmﬂ glands, also, were caseous; and there were some scat-
tered crey granulations in the lungs. Charrin draws attention to the
localisation of the lesions in the feotus as compared with the mother,
abdominal in the former, thoracic in the latter; and he llgllt]y
emphasises the apparent rapidity of transmission of the tubercular
process from mother to feetus. Several of the circumstances which
struck the author as peculiar and difficult to explain are now well
known and easily understood by all who have studied Antenatal
Pathology : there i 13. nothing in this recorded case to make us doubt that
it was really tubercle of blle foetus ; no doubt it was a very rare instance
of it (for it will be shown that it is extremely rarve to meet with such
marked and widespread lesions), but yet indubitably foetal tuberele.
The recently observed case of Auché and Chambrelent (Awel. de
méd, exper. ef d'anat. path., xi. 521, 1899) will serve excellently as a
type of a fully established instance of feetal tuberculosis. 1t was that of
a prematurely born but living female infant, the product of the fourth
pregnancy of a tubercular woman, forty years of age, who died three
days after her confinement. It was found at the autopsy that she
(the mother) had been the subject, not only of far advanced pul-
monary phthisis, but also of tubercular disease of the liver, spleen,
intestines, mesenteric glands, and kidneys. The ovaries, Fallopian
tubes, and uterus were IlmIthy, and there were no signs of ]Jmltmllbls
The uthu’ children of this woman were alive and w ell, but in her
family history there was the record of the death of one sister from
I:Ill.lllblh, There was no history of aleoholism. The infant, which was
born between the sixth and seventh months of intrauterine life, sur-
vived in the couveuse for twenty-six days, and then died without
having exhibited any marked symptoms. It had, however, lost
weight continuously. At the antopsy no peritonitis was found, and
the intestinal canal showed no tubercular lesions. In the liver, how-
ever, were numerous yellow granulations; in the spleen there were
erowids of the same confluent, punetiform granulations ; while in the
lungs were grey, transparent, round granulations in much smaller
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numbers. The bronchial glands were tubercular, but the other
organs had a normal appearance as seen by the naked eye. Micro-
seopic examination revealed an excessive number of tubercles in the
liver, some caseated in the centre, along with an enormous quanftity
of Koch's bacilli. The same condition was found in the spleen.
There were no giant cells. Many bacilli were found in the pul-
monary alveoli. Further, tubercular endocarditis in the right
ventricle was discovered by means of the microscope. It remains to
be noted that the placenta showed many tubercular granulations,
some caseous at the centre and others not; the chorionie villi were
in some places little altered, in others they were lost in the caseous
portions; some giant cells were seen, and bacilli were present,
although they were not so enormously numerous as in the feetal
organs. Three rabbits were inoculated with fragments of the liver,
gpleen, and lung from the infant, and these all died of generalised
tubercle, with numerous bacilli in the lesions. A piece of placenta
was inserted under the skin of a guinea-pig; two months later the
animal was examined, when it was found that tubercular infection
had occurred. Finally, two cubic centimetres of blood from the
umbilical cord were injected into the peritoneal cavity of another
guinea-pig without any apparent results; but the animal died nearly
a year later, when it was discovered that there was tubercle of the
peritoneum, mesenterie glands, liver, spleen, and lungs, with baeilli
in all the lesions.

Some five or gix further eases, in which the evidence in favour
of the existence of feetal tuberculosis was as clearly or nearly as
clearly established, have been reported during the past ten or twelve
years; but it is freely confessed by all who have investigated the
subject, that such instances are extremely rare. It would seem, also,
from G. Kiiss's masterly exposition of the whole question of antenatal
tuberculosis (De Phérédité parasitaire de la tuberculose humaine, Paris,
1898), that well-established cases in the feetal calf are almost as
uncommon as in the human subject. The reasons which have been
advanced to explain this great rarity will be referred to later; in
the meantime, the fact that at birth evident tubercular lesions are
most exceptional in the offspring of tubercular mothers, must be
accepted as fully proven. In order, however, that the case for
congenital tuberculosis may be quite fairly stated, some reference
must be made to the third type of the malady, that in which,
although evident tubercular lesions were not met with, yet the
bacilli were found in the fwetal tissues, and inoculation of animals
with pieces of organs or blood from the feetus led to the development
of tubercle. About twelve instances of tuberculosis without lesions
have been put on record, including those of Schmorl and Birch-
Hirschfeld (Beitr. z path. Anat. w. =z allg. Path., ix. 428, 1890), of
Aviragnet ( T'hése, Paris, 1892), of Londe and Thiercelin (Gaz. d. hip.,
Ixvi. 189, 1893), of Schmorl and Kockel (Beitr. z. path. Anat. w. z.
ally. Path., xvi. 312, 1894), of Bar and Rénon (Conpt. rend. Soc. de
iol., 10 s, ii. 505, 1895), and of Jens Bugge (Beitr. z. path. Anal.
. z. ally. Path., xix. 433, 1896). The case deseribed by Dugge may

14
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be given as a good example of this ty pﬂ of antenatal tuberculosis,
[t was that of a woman, 59 years of age, the daughter of a phthisical
mother, who had had thil'teen children, of whom ten had died of
tubercle and one was ill with the disease. Two years previous to
the birth of her fifteenth infant, she began to show signs of phthisi,
and she died four days after being delivered of a female infant. The
necropsy discovered tubercular clnng,w in the 11111;5 liver, bronchial
glands, kidneys, and intestinal eanal. The placenta was not ex-
amined. The infant lived for thirty hours; it was prematurely
born (second half of the eighth month), and weighed 1820 grms.
With the naked eye no tubercular lesions were discoverable in the
organs of the infant ; but microscopically, bacilli were found in the
blood of the umbilical vein, and, to the number of four, in the lumen
of one of the small vessels of the liver. Further, blood from the
umbilical vein, and a piece of the liver, were inoculated into three
guinea-pigs, all of which suceumbed from tubercle in two and a half,
four and a half, and five and a half months respectively. In this
case it is probable that feetal infection occurred late in pregnancy,
possibly even in the course of labour.

Of indirect evidence bearing upon the occurrence of feetal tuber-
culosis it 1s unnecessary to say Tmuch. The histological and bacterio-
logical examination of the placenta and membranes in all cases, but
E‘:}_belqlll‘lr' in those in which the infant survives birth, ought to be
carried out; but the discovery of tubercular lesions or bdulll in the
feetal annexa does not of necessity indicate tuberculosis of the foetus
itself, as was shown some years ago by Schmorl and Kockel (Beitr.
z. path. Anat. v, 2 ally. Path., xvi. 312, 1894). With regard to the
examination of the blood of the umbilical cord, and the inoculation
of animals with it, Kiiss (op. ¢if.) has pointed out that, while positive
results may have a certain value, negative ones have very little, for
the bacilli of tubercle are rarely found in the blood. Inoculations
of animals with liquor amnii from cases in which the mother was
tubercular have been little practised; Herrgott (dan. de gynde. et
d’obst., xxxvi. 1, 100, 1891) obtained positive results in one case;
but tubercle bacilli in the liquor amnii do not necessarily mean
tubercle of the fetus. A more useful means of investigation may
be found to be the testing of new-born infants, the offspring of
tubercular mothers, with tuberculin; but in the meantime it is
doubtful whether the medical man would be justified in using this
method, even if the parents were ready to give their consent. After
all, it is unnecessary to have recourse to indirect evidence to prove
the ocecasional but rare oceurrence of foetal tuberenlosis: that fact
is sufficiently proved by the direct evidence. Feetal tubercle occurs,
but it occurs with almost extraordinary rarity. Let us inquire
whether there is any explanation of this great rarity.

Causes of Rarity of Feetal Tuberculosis.

It must, in the first place, be borne in mind that the trans-
placental passage of diseases, and even of the most transmissible
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diseases, is far from eonstant. Already, in deseribing foetal smallpox,
measles, scarlet fever, ete,, I have pointed out the rarity of these
maladies. Not every woman who suffers from one or other of the
infectious fevers transmits the same to her unborn infant; she may
transmit some morbid influence which may show itself in ‘weakened
feetal metabolism of one kind or another, but it is exceptional for
her to pass on the disease itself. The reasons for this rarity of
transmission have been considered under the head of the Placental
Factor in Feetal Pathology, and need not be reconsidered ; suffice it
that the placenta sometimes acts as a prophylactic barrier. In the
case of tubercle, however, there are also special reasons why the
feetus is so rarely affected. In order that the tubercle bacilli may
reach the feetus in utero, they must be present in the blood of the
mother and pass through the placenta, for there is practically no
other avenue of entrance. The ordinary mode of infection (viz
pulmonary and aerial) is out of the question for the feetus., Now,
it 1s an uncommon oceurrence for the baeilli of tuberele to be present
in the blood-stream ; they can live in it, and do so in advanced cases
of general tuberculosis, but they constantly show a tendency to
escape from it and to become localised in special organs. In a
sentence, an intense blood-infection is quite rare in tubercle. 1t is
not often that women showing marked and generalised tuberculosis,
with numerous bacilli in the blood- stream, come to the full term, or
even to the seventh month, of pregnancy; therefore it is rare for
tubercle baecilli to arrive in the placenta. Even in ordinary phthisis,
however, it is possible that baeilli reach the placenta; but then there
is some evidence that the placenta is not a good culture medium for
them, and even if that be not so, there is the natural tendency of
the organ to act as a barrier to microbic invasion. So that it is easy
enuugll to believe that few germs actually arrive in the feetal tissues.
Further, it may be hazarded that the fetal liver may act as a second
barrier in the way of a successful bacillary invasion; and that, being
the potent organ in feetal life, which it undoubtedly is, it may act in
concert with or as a substitute for the placenta, and thus save many
a feetus from tubercular contamination. Some additional causes of
the rarity of feetal tubercle may be referred to briefly. There is the
arity of primary tubercular lesions of the genital organs (uterus,
ovaries, and Fallopian tubes) of the mother. J. D. W illiams and I
met with and reported a case of primary tuberculosis of the
Fallopian tubes some years ago (19), but such cases, as also
examples of primary tubercle of the ovaries (Loeffler, Wien. med.
Wehnselir., Angust 26, 1899), are exceedingly uncommon. No doubt,
if tubercular changes in the tubes, ovaries, and mucons membrane of
the uterus were more often met with, placental tubercle would be
more common, and cases of feetal infection would be less rare than
they are. Finally, it is possible that if feetal tubercle were more
often and more carefully looked for in the still-born foetuses of
tubercular women, it would be more often found. At any rate,
enough evidence has been led to demonstrate the causation of its
apparent rarity.
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Characters of Feetal Tubercle.

Fetal tubercle differs from infantile and adult tubercle in its
characters ; but the differences are such as can be explained by the
general laws of antenatal as distinguished from postnatal p.;a,thﬂlmgy
In other words, foetal tuberculosis Thas ]}Lru]l.mtlu not because it is
tuberculosis, but becanse it is fefal. It 18 unnecessary to do more
than enumerate the peculiavities. In the firsf place, feetal tuberele
is not pulmonary tubercle. In the eases in which definite tubercular
lesions are present they are rarely found in the lungs, and even when
they are met with in these organs they are quite discrete. Evidently
this is just what was to be mpm-l,ul for the lungs are not in the
direct line of bacillary invasion of the feetal hmh' neither is the
circulation in the lungs at all active. On the other hand, the liver
is in direet communication with the umbilical avenue of 111111'&1{111
and therefore it is to be expected that in it and in the neighbouring
olands there will be tubercular lesions. As a matter Df fact, the
liver is frequently affected ; but it has to be noted that there are not
a few exceptions. Possibly this is to be explained by the fact that
the invading germs may pass direct to the heart by the ductus
venosus without traversing the liver. From a study of ‘the recorded
cases, it would appear that tubercle germs may reach the feetus in
large numbers; when they do so the lesions are generally wide-
spread : they may, on the other hand, be few in number, and then
the lesions are commonly localised, in the suprarenals, in the cere-
bellum, in the liver, spleen, and indeed in all the glands, and rarely
in the bones and serous membranes. In the second place, such cases
as that of Auché and Chambrelent (loc. eit) seem to prove that
the foetal tissues, far from being unsuitable soil for the growth of
tubercle bacilli, are peculiarly fitted for their reception and dev elop-
ment. In the liver and spleen they have been found in sueh numbers
as to rival the lesions of “avian tuberculosis.” This conclusion, if
warranted by further research, has a most important bearing upon
the theory of Baumgarten. In the fhird place, it may turn out that
in feetal tubercular lesions giant cells are wcmtllur, but, in the
absence of a large number of ﬁhsclmtmns it is not safe to mahe this
ceneralisation. In the fourth place, tubercle bacilli may be present
in the feetal organs in large numbers without the dev eln]nu:,nt of the
characteristic lesions of postnatal tubercle; this is the so-called
bacillosis without lesions, and it may be due to the fermination of
antenatal life before the lesions have had time to form. Infants
who show bacillosis may be apparently perfectly viable and well
developed ; on the other hand, the experimental work of A. Charrin
(Sourn. de physiol. et de path. gén., 1. 82, 1899) and others would seem
to prove that the offspring of gninea-pigs which have been inoculated
with tubercle grow slowly, have a low temperature, and suffer from
lesions in the liver, thyroid, and sometimes in the kidneys. In the
latter case, however, the fietuses do not necessarily contain tuberele
baeilli. Tt is quite possible that these hepatic, renal, and other
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changes are the result of the transmission of toxines, and not of the
bacilli themselves ; ; a similar supposition has been made with regard
to typhoid fever oceurring in pregnancy. It may therefore be said
that, in the fifth place, feetal tubercle may take on characters not at
first recognisable as in any way tubercular.

Baumgarten’'s Theory.

Any diseussion of feetal tubercle would manifestly be incomplete
without a reference to the views advanced by Baumgarten (Centribl,
S d. med. Wissensch., xix. 274, 1881 ; Sammnl. Elin. il’fm.f;,, No. 218,
1882 ; Ztschr. f. klin. Med., vi. 61, 1883). This author was struck by
the fact, which has e:nrrﬂgel many other workers in this field of study,
that while tuberculosis is ewdent]y and very frequently transmitted
from parents to children, it is commonly not till late childhood or
early adult life that distinet signs and symptoms begin to appear.
In order to retain the idea that the tubercle of the ascendants was
transmitted to their descendants, and to bring it into harmony with
the long period of apparent immunity which intervenes between birth
and the appearance of the disease, Banmgarten was led to formulate
the theory of the latency of the germ. He believed that germs are
carried to the unborn infant either through the placenta or by the
ovum or spermatozoon (at the time of coneeption); that these some-
times, ]lt}‘:hllll‘i’ when very namerous, set up distinet tubercular
lesions in the feetus, or lead to the development of the rare infantile
form- of I,uhur::ulnhh that most often they are few in number, and
remain in the foetal tissues and organs in a sort of larval state till
birth, and for a short time thereafter; that the larval stage is
succeeded by one of semi-activity, in which tubercular foci are
formed ; and that these foei may lonrr remain latent, existing simply
in the anatomical and not in the clinical sense, but may at some
time or another give rise to active tubercular manifestations. It was
thought that the tubercular foci were most often to be found, if
looked for, in the bones and glandular system. Now, modern research
has revealed some facts which lend support and some which go to
discredit this theory of latency of the germ as stated by Ihumlgeu ten.
For instance, it is now known that tuberele bacilli may, in small
numbers at any rate, gain access to the feetus through the placenta,
and that at the time of birth they may have pr oduced no 1‘emgm*-ahle
tubereular lesions. On the other hand, there is little or no evidence
to support the conclusion to which Banmgarten was driven, that the
tissues of the foetus, on account of their great vitality, restrain or
altogether prevent the growth of the germs of tubercle. Such cases
as that reported by Auché and Chambrelent (loc. cit.), and such
experiments as those of Sanchez-Toledo ( Arch. de méd. expér. et danat.
path., 1. 503, 1889) and A. Gartner (Zisehr. f. Hyg. w. Infections-
krankh., xiii. 101, 1893), show no special resistance of the feetal
tissues; indeed, it has already been stated that, when tubercle bacilli
reach the feetal organs, they apparently have found a s=oil very
suitable for their growth, and may soon be as numerous as they are
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n “avian tuberculosis.” There are other difficulties in the way of an
:’LEGE]]’[-:T;HLL of Baumgarten’s theory; and it must, I think, be fully
conceded that the g:lEdL number of cases of tuberculosis, both in

children and adults, are caused by the invasion of the organism by
germs in postnatal and mnot in antenatal life. The cases of true
congenital tubercle, with or without lesions, are rare ; and there is no
good reason to believe that germs enter the foetus, and after a period
of latency lead to auto-infection in adult life.

Non-Tubercular Manifestations of Antenatal Tubercle.

I have already referred to the occurrence of pathological con-
ditions in the n?hpunrr of tubercular women, conditions which are
not tubercular in the usual sense of the word; these 1 have, for
want of a better name, called the non-tubereular manifestations of
antenatal tubercle. 1 do not defend the nomenclature; but I draw
the reader’s attention to the phenomena, for they are, to my mind,
of a very special immportance.

I have at various times met with the following cases. There was
the instance of feetal ascites and distension of the bladder in the
offspring of a tubercular woman, which I recorded (197) in the Edin-
burgh Obstetrical Society’s Transactions in 1897, Into this case and its
meaning [ do not propose to enter, for unfortunately no examination
for the tubercle bacillus was m;ule [t, however, directed my atten-
tion towards the oceurrence of feetal diseases, not necessarily of a
tubercular type, in the offspring of tubercular parents, The second
case was more immediately important and striking. It was as
follows :—

On Janunary 2, 1899, I saw with my friend, Dr. John Stevens, an
interesting case of congenital anomaly of the knee-joint. The patient
was a male child, eleven months old, the offspring of the third
pregnancy of a woman whose two ear lier cestations had also ended in
the birth of males, but well-formed and healthy males. There was
one fact, however, about the third pregnancy which ecalls for
immediate notice; it was that the mother during it was in an
advanced stage of pulmonary tuberculosis. Obstetrically, it pursued
a normal course ; the infant was carried to the full term and born
without artificial assistance. Soon after birth it was noticed that the
infant, who was healthy in appearance and not malformed, had the
power of causing a curious change in his right knee-joint. When the
right foot was pressed against the left leg, and more particularly
during struggling and erying, a slight creaking sound was heard, and
it was then evident that a dislocation outwards of the right knee had
oceurred. This phenomenon happened frequently, sometimes very
many times in succession, and as the infant grew older it seemed as
if he derived a certain amount of satisfaction from this voluntary and
transitory dislocation. When I saw him he was eleven months old,
and was beginning to stand, and could bear his whole weight upon
the right foot. Notwithstanding this, he was still able to dislocate
the knee, without apparently causing any inconvenience to himself.
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By seizing the right leg and pressing the head of the tibia outwards,
I found I could cause the Iuxation, and reduce it again quite easily and
without distressing the child. The two knees did not appear to be
dissimilar, but the dimple over the external condyle of the femur in
extension of the joint seemed to be more marked on the right side.
All the movements of the knee took place quite naturally. Careful
palpation during the production of the dislocation discovered that
the head of the tibia passed outwards to a slight extent at the same
time as the distinet click was heard. There was no clubfoot ; indeed,
the boy was normal in every way, save for the recurrent dislocation
of the knee. This was the state of things in January, and it was my
wish that as soon as he was able to walk the child should he fitted
with a retentive apparatus to fix the joint and allow of retraction of
the licaments, for it was evident that there was some relaxation of
the ligamentous structures, and especially of the crucial licaments,
But as the weeks passed it was noticed that as he began to stand and
walk the dislocation oceurred with diminishing frequency. At the
age of sixteen months there was power of walking, and the dislocation
no longer happened, and even considerable pressure did not produce it,
and manifestly there was no need to make excessive pressure. The
mother, however, had succumbed to the phthisical condition from
which she was suffering, her infant remaining well and healthy.

This case suggests 1he question whether “the state of the infant’s
knee-joint was in any way the result of the mother’s tuberculosis,
Unfortunately the placenta was not available for microscopie
examination: It is only right to state that the father of the child
was the subject of nwevoid swellings of the eyelids and of nwvi upon
the scalp and back ; these were congenital in their nature. The case
was fully reported in 1899 (105-107).

So much was I impressed with the association of feetal malforma-
tion and disease with tubercle in the pavents, that when, in the
September of 1900, I had charge of the Royal Maternity Hospital,
Edinburgh, I had under my care a parturient woman with phthisis
of both lunfrs, I caused careful search to be made for malformations
or anomalies in the infant to which she gave birth. It was found
that the child had webbed toes.

These observations do not of course stand alone. The occurrence
of malformations and structural peculiarities in the children of
phthisical parents has been known for years, and V. Hanot (Gaz.
hebd. de méd. et ehir., xliii. 265, 1896) has called it heteromorphic
tubercular heredity. Various {11. rstrophies have been noted, such as
minor malformations of the cranium, hernias, ectopia of the testicle,
malformations of the heart and great 1@55&15 lobulation of the liver,
congenital dilatation of the DE‘-]DlJI]-EWI]_S infantilism, eongenital
dislocation of the hip, hare-lip and palatal defects, deaf-mutism, and
even actual monstrosities (pseudencephaly, anencephaly). In these
cases 1t would almost seem as if the malformation or anomaly had
taken the place of the truly tubercular lesion. Hanot ({oc. ¢it.), for
instance, suggests that congenital atresia of the pulmonary artery,
which he has noted in the descendants of tubercular parents, may
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represent the whole of the transmitted tendency; the eardiac mal-
formation of the offspring of tubercular parents may then indicate
not a proneness to become tubercular, but an immunity against
tuberculosis!  Without going so far as Hanot does, it may be
conceded that there is in all_ probability the relation of canse and
effect between the tubercle in the parents and the malformations and
dystrophies in the children. It may also be said, and in this respect
the evidence is against Hanot's view, that sometimes feetal tubercle
may co-exist with a malformation ; Sarwey's case (Areh. f. Gynaek.,
xliii. 162, 1892), was that of a fll’l-llh which had a large muulntrm,ele
and cleft palate, and at the same time showed dlEtll‘th tubercular
lesions in the bodies of thé cervieal vertebrie. Too mueh must not,
however, be econcluded from Sarwey's observation, for in it the father
alone was tubercular, and the tubercular nature of the fotal lesions
was not established beyond all doubt. G. Keim (I'Obsiétrigue, iv.
473, 1899), has recently reported a remarkable case in which the
twins of a tubercular mother were of the same sex, and yet, while one
was normal in appearance, the other showed malformations of the
lower limbs. This whole question of the non-tubercular manifesta-
tions of antenatal fubercle must be for the meantime left in a chaotic
state. Its meaning is not elear (“bleibt unklar ™), although it may
be conjectured that the malformations are due to tubercular toxinic
products reaching the embryo (bacillary toxmmia), and disturbing
normal embryogenesis. Possibly such experiments as those made by
G. Carriere (Areh. de méd. exper. et danat. path., xii. 782, 1900), in
which the young of tubercular guinea-pigs showed various morbid
states, and were more easily tuberculisable, may yet throw light
upon the matter. They show, apparently, that w hen the disease
itself is not transmitted from parent to child, a sort of weakened
state may be passed on, which both before and after birth may
lead to morbid developments, arrests of formation, and arrests of
function.

The Antenatal Factor in the Prophylaxis of Tubercle.

From what has been written, it is evident that the antenatal side
of the problem of the prevention of tubercle cannot be neglected.
While it is elear that feetal tuberele with lesions is very rare, and
while, therefore, the danger of an infant being born already affected
with tubercle 1s slicht, yet there are associated d*uwua which
are not slicht, and w hich we cannot afford to neglect. There is
evidence that the offspring of tubercular women are born not in-
Imquwtlv with diminished powers of resistance, and even with
various malformations, some of which, such as cardiac anomalies, act
as veritable disalnlities. These may be due to the transmission to
the feetus in utero, of baeilli or of their toxinie products. No doubt,
in such weakened organisms the advent of tubercle bacilli from the
outside in postnatal life will be less likely to be effectually resisted ;
in this sense it may be said that the tendency to become tubercular
is transmitted ; it is not, however, a tendency specially to become
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tubercular, but a tendency to yield to the onslaughts of all forms of
]}ﬂleWEl‘ﬂL organisms and their associated toxines. It may then be
concluded that it is a danger to the unborn to have a tubercular
mother ; but the danger is much lessened if there be a healthy
placenta.

Fcetal Sepsis.

As yet comparatively little is known of the transmission from
mother to feetus of the specific organisms of sepsis; but it cannot be
doubted that a most important part of antenatal pathology, that
dealing with foetal sepsis, yet remains to be investigated. Reference
has already been made to the discovery of streptococei in the fetus
of a woman suffering from erysipelas (Bidone’s case), and indications
are not wanting of other instances of a similar or allied kind. Thus
G. Ricker (Centribl. f. ally. Path. v. path. Anal., vi. 49, 1895) records
two cases in which the streptococcus }H’O”ﬂllf_% was found in the
human feetus; in one, the mother died of diphtheria at the sixth
month of lneunmmy, and the micro- organism was found in her body,
in the placenta, and in the liver of the feetus, although the feetus and
placenta showed nothing abnormal otherwise ; in the second case the
mother suffered from an abscess of the arm, which proved fatal after
the delivery of a dead-born infant, which showed the streptococeus in
the blood of the nmbilical vein. Cases of true feetal sepsis must not
of course be confounded with the comparatively much commoner
instances of intranatal infection of the feetus; when septic germs are
present in the mother’s vagina, they may, during labour, and especially
during prolonged labour, gain access to skin wounds, or to the eyes, or
to the mouth and lungs of the infant passing through the canals ; thm
may set up ophtlmlmm or pneumonia, or septic cutaneous conditions,
but these are not truly fwetal in origin. Even the cases in which, on
account of premature rupture of the membranes, germs gain access
to the feetus while it is in the uterus (Queirel, Marseille- med., p. 124,
July 15, 1895), ought to be separated from those in which the
infection takes place by the placental route, the uterns being still
a closed cavity. In addition to Ricker’s cases, which have been
referred to above, Bonnaive (I'Obstétrigue, iv. 473, 1899) has recorded
three instances in which streptococei seem to have passed from
mother to feetus by the placental route; in one of these the mother
died of eclampsia after having expelled a dead feetus; the maternal
blood and meningeal pus gave a pure culture of streptococcus
pyogenes, and the CEIE}_HID-E-:-IHII:L] flnid of the infant gave a culture
rich in streptococei. The article by Widal and Wallich (Compt.
rend. Soe. de biol, 10 s, v. 266, lb{}S) is also of interest in this
connection. The staphylococcus also sometimes passes to the feetus,
as has been shown by Fraenkel and Kiderlen in their case already
referred to (vide p. 200} ; and two or three cases are on record in which
the bacterium coli seems to have been transmitted. The passage
of the diplococeus of pneumonia will be considered in a separate
paragraph.

It must be freely admitted that true foetal sepsis occurs; but it is
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probably comparatively rave. It may, as has been stated in the
description of feetal typhoid, be met with as a secondary and
associated infection in antenatal life. An interesting part of this
subject has yet been hardly at all investigated, namely, the character
of septic lesions in the fretus. In some of the older works we read
of purulent collections in the feetal tissues (P. Ollivier, Avreh. gén. de
méd., 2 5., v. 70, 1834), and 1t 1s possible that these may have been
the result of foetal sepsis. More recently Palazzi (Ann. di ostef. e
ginee., xxiil. 558, 1901) has met with two cases of abscess in the
feetus, but in each instance the mother was quite healthy. Feefal
endocarditis, also, and hepatitis may be consequences of the invasion
of the feetal body by the umbilical avenue. It may be surmised, in
addition, that septic conditions of the mother may produce morbid
states in the feetus which are not themselves evidently septie, such as
delayed developments, congenital weakness, and tendencies to defect-
ive body metabolism of various kinds. Af any rate, the experience
which has been gained from the study of the dystrophies of feetal
tuberculosis and syphilis would almost warrant us in coneluding that
sepsis also has similar effeets. It must be freely confessed, how-
ever, that much remains to be done to elucidate the problems of feetal
sepsis. It may be hazarded, from what is known of allied conditions
in the new-born infant, that suppuration is a comparatively rare
result of the entrance of septic bacilli into the feetus.

[ may close this chapter with a few notes of some diseases which
have only rarely been observed in the feetus, namely, epidemic
cerebro-spinal meningitis, purpura, pnemmonia, anthrax, and rheumatic
fever.

Epidemic Cerebro-spinal Meningitis in the Fcetus.

In October 1899, I received a letter from Dr. R. B. H. Gradwohl,
bacteriologist to the St. Louwis City Hospital, U.S.A., containing a
reference to “a case of epidemic cerebro-spinal IIILIIIII“ILJE: tmm—
mitted in utero.” As the case is probably unique, I give the details
somewhat fully.

The patient was a woman, aged 31, seven months pregnant, who
two days before coming into }IE}HIJI_[II h;ul begun to suffer from pain
in the left ear. Some drug had been 111]1‘-Lf,e:1 into the ear by a
medical man but without 1eli{3f, and she soon became comatose. No
foetal heart sounds could be heard, and the foetus could easily be
pushed from side to side. Vaginal examination revealed a soft
undilated os.  Respirations were somewhat laborious, and the pulse
was rapid (120) and weak; temperature 102° F., pupils unequal,
Kernig's sign present. The head was drawn back, there was hyper-
westhesia and photophobia, and on touching the spine or back of the
neck the patient would come out of her coma for a moment or two
and mutter deliriously. Tache eérébrale was manifest, and there was
instability of the pupil. She died undelivered, and at the necropsy
the kidneys showed acute parenchymatous nephritis, and inside the
cranium was a typical meningitis (an abundant purulent exudation
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was scattered here and there over the entire meningeal surface,
especially at the base), while the same condition was found upon
the cord. A seven months feetus was removed from the uterus, and
in it there was an exact counterpart of the condition of the maternal
meninges, with perhaps more of a sero-purulent exudation than a
]mmlv purulent one. Bacteriological examination of fluid from both
the maternal and foetal meninges revealed the presence of the diplo-
coceus intracellularis lllHI‘!lll"‘lLllhh. The same micro-organisin was
also separated in pure culture from the left ear of the mother. Dogs
inoculated with cultures from the maternal and foetal meninges died
in convulsions,

This case occurred during an epidemic in which thirty-four
persons were affected, and details both of the epidemic and of the
special case were communicated by Dr. Gradwohl to the Phaladelplic
Monthly Medical Jowrnal (vol. i., July and September, 1899). In the
absence of further information about epidemic cerebro-spinal men-
ingitis in the feetus, the case must stand alone, and it would be rash
in the extreme to draw any deduetions from it.

Fceetal Purpura.

Feetal purpura, like feetal cerebro-spinal meningitis, would seem
to be one of the rarest of the diseases which may be transmitted
from the mother to her unborn infant. Some of the cases which
have been reported would seem to have been the results of the
traumatism of labour, and not true instances of the purpuric disease :
others appear to have been examples of hamorrhages into the skin
developed after birth, as in Dr. Elizabeth Stow Brown’s case (Amer.
Journ. Obst., xviii, 1048, ISE}Q) in which there was melena neonatorum
and umplmlnulmgn and in which, also, there was a family history
of hemophilia. I have recently met mbll a case, which occurred in
the practice of Dr. W. H. Miller of Edinburgh, in which the fotus
showed numerous purpuric spots over the head, chest, and abdomen.
There was, however, no history of any abnormality in pregnancy,
and the nml;her was quite h?‘l.lbh}f, there was no reason to regard
it as true purpura hemorrhagica. It may be added that the feetus
showed also complete hypospadias, with non-descent of the testicles,
making the diagnosis of the sex doubtful; and there were various
]]'.ltL"I"llﬂ.l anmn:a,hu} Some reported instances of purpura neonatorum,
such as that described by J. H. Glenn at a meeting of the Royal
Academy of Medicine in Ireland (Med. Press and Cire., 1., for 1893,
. 587), are evidently cases of congenital syphilis. If the above-
named morbid states be excluded, very few genuine examples of foxtal
purpura remain in medical literature. I‘fjfsslblv the cases of Petit
(Lull méd. du nord, 2 s, xil. 363, 1872) and ‘of Dalzel ((rlesgon
Med. Journ., 5 s, xxxii,, 65, 1889) may be regarded as such; cer-
tainly the instances reported by Dohrn (dr ch. I Gynaek., vi. 486,
1873-4) and by J. C. Diehl (Ztschr. f. Geburish. w. Gyndlk., x1i. 218,
1899) have strong claims to be accepted as true instances of the
transmission of purpura heemorrhagica from mother to fotus.
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~Diehl’s case is reported with considerable fulness. The mother
was 36 years of age, and had six normal confinements, but no
abortions, and was pregnant for the seventh time. Having reached
the fifth month, she was attacked by pains and stiffness in the lower
limbs, and had to keep her bed. She gave birth to a male fetus,
the confinement not being accompanied by marked bleeding. Soon
afterwards she was found to be suffering from purpura in the skin of
the chest and abdomen, arranged in a somewhat symmefrical manner,
The urine contained blood, 'i,ml the pulse was .*-.11111,", soft, and quick.
She died on the third daj' of the puerperium. The feetus, like
the mother, showed cutaneous h@morrhages, with a symmetrical
distribution, but affecting only the head and back; they were
punctiform. ITost-mortem examination revealed, in the case of the
mother, numerous internal heemorrhages in the dura mater, under
the periosteum of the anterior wall of the spinal canal, in the peri-
aortic tissues, in the left erus of the diaphragm, in LhL tissue round
the urethra, and in the bladder wall, and elsewhere. The fwetus
showed Iim-:‘rlllmh' distributed haemorrhages in the dura mater, in
the spinal canal, in the visceral layer of the ]]c-m-eudmm in the
peritoneum, and on the palate; there were mno signs of syphilis.
It is unnecessary to refer to the microscopical appearances of the
maternal and feetal organs; but it may be noted that in none of
the organs (maternal or feetal) were micro-organisms discovered,
:-L]Lhm:.gh they were very carefully looked for. Dohrn's case (loc.
cit.) resembled the above in certain details, but differed in the fact
that both mother and infant recovered; the evidence, therefore, in
favour of the diagnosis of feetal purpura rested entirely upon elinical
observation.

The case reported by V. Hanot and Ch. Luzet (Arch. de méd.
expér. ef danal. path., 1 s, ii. 772, 1890) may be referred to here, as
it is apparently related to purpura, to cerebro-spinal meningitis, and
to sepsis. DBriefly stated, the case was as follows:—The mother had
had a normal pregnancy, which ended in the expulsion of a dead
full-time foetus.  On the day before labour supervened, however, she
had become comatose, and a number of purpuric spots had appeared
upon the abdomen and on the upper and lower limbs. She died
two days after her confinement, and at the post-mortem examination
a state of sub-acute purulent ecerebro-gpinal meningitis was dis-
covered, with the streptococeus pyogenes in the meningeal exudation,
in the spleen, liver, and uterus. The feetus, which had evidently not
been long dead, showed no purpurie spots on the skin, but there were
some hwemorrhages in the pericardial and pleural membranes. In
these petechix on the pericardinm and in the liver, the streptococeus
pyogenes was found. The authors are of opinion that the maternal
cerebro-spinal meningitis was the primary source of the bacterial
infection, whenece it Lsprea:! to the rest of the body and through the
placenta to the feetus, causing its infection and death in utero. It
would seem that the case is more nearly allied to feetal sepsis than

foetal purpura; but, after all, the question may be reasonmably
asked, What is purpura ?
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Fetal Pneumonia.

Seattered throughout medical literature are reports of cases in
which the feetus in utero apparently suffered from pneumonia. Thus,
in B. C. Hirst’s observation (Amer. Jowrn. Obst. xx. 1195, 1887), a
prematurely born infant, who only lived twenty-two hours, showed
marked double catarrhal pneunmonia, which the author was inclined
to regard as due to the drawing of meconium into the lungs by the
making of intrauterine inspiratory efforts; the mother in this
instance did not suffer from pneumonia, but from a large lumbar
abscess, so that it is probable that the feetal pneumonia was truly
septic in origin. In two cases of epidemic cerebro-spinal meningitis
in pregnancy observed by P. Foa and G. Bordoni-Uffreduzzi (Deutsche
med, Welmschr., xii. 249, 1886), the mothers suffered from pnenmonia
in the stage of red hepatisation, and the fecetuses, expelled at the
fourth and sixth month respectively, showed in their blood and in
the liver the characteristic diplococeus of pnenmonia; the miecro-
organism was discovered also in the uterine sinuses and in the foetal
portion of the placenta. These authors also demonstrated the passage
of the diplococeus pneumonize in animals. As was noted with other
transmissible diseases, so with this, it occurs now and again that the
causal microbe is not found in the feetus: thus, in one of E. Levy's
cases (dAwreh. f. exper. Path. w. Pharmakol.,, xxvi. 155, 1889), there
was croupous pneumonia in the mother, but the diplococcus was not
found either in the blood or in the spleen of the feetus expelled at
the fifth month of antenatal life. Several cases are on record in
which both mother and infant developed pneumonia (M. Thorner,
Dhss. Miinchen, 1884 ; Netter, Compt. rend. Soe. de biol., 9 s, i. 187,
1889 ; A. Viti, Riforma med., vi. 578, 584, 1890 ; and M. Delestre,
Compt. vend. Soe. de biol., 10 s, v. 150, 1898); but the feetus some-
times had lesions of other parts as well as the lungs, e.g. of the pleura,
pericardium, and peritoneum. G. Carbonelli’s case (Riv. di osfef. ¢
ginee., 1. 281, 1891) was peculiar in that, while the feetus showed the
diplococeus of pnewmonia in the peritoneal exudation, in the spleen
and in the blood, the mother had suffered from no infections disease
during her pregnancy.

It is evident that these cases of feetal pneumonia have close con-
nections with septie conditions ; indeed, it may be found desirable in
the future to group them with feetal sepsis rather than in a division
by themselves. A reference to the general principles which have
been laid down with regard to foetal diseases will make it plain why
the lungs are neither often nor exclusively affected in these cases; the
organs are not in the direct line of the ecirculation, and are not
supplied with a large amount of blood. Of course, it is not always
possible to exclude infection of the feetal lungs, which has occurred
during the progress of labour, for, when early rupture of the mem-
branes takes place, infected liguor amnii or vaginal secretion may be
sucked into the mouth of the infant, and reach the pulmonary tissues,
setting up inflammatory processes in them. Instances of this intranatal
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mode of infection have been recorded by Legry and Dubrisay (dzeh.
de tocol., xxi. 599, 1894).

Feetal Anthrax.

Although the bacillus anthracis was one of the first microbes
whose passage through the placenta from mother to feetus was experi-
mentally determined in animals, clinical proof of its transmission in
the case of the human subject has only been fortheoming during
recent years. D. Morisani (Morgagnt, xxviil. 523, 1880) I'L(.lﬂl‘llL{i. a
instance of anthrax in a pregnant woman, but the feetus was dead-
horn, and no cultures of the bacillus anthracis could be got from
its tissues; on the other hand, the pregnant woman suffering from
malignant pustule who was seen by S. Romano (Morgagur, xxx. 458,
138"1] gave birth to a living and healthy infant. With regard to the
case observed by F. M: archand (Awreh. _f peth. Anat., cix. SG 1887),
the mother was found at the autopsy to have been HllﬂLlll]“’ from
anthrax, and the infant developed the same malady ; but the evidence
of intrauterine transmission was defective, for the infection might
have oceurred in the act of birth, and, further, the avenue of entrance
of the maternal infection could not be determined. In the placenta,
bacilli were found only in the intervillous spaces. Over against these
negative or practically negative results must be placed, the three
1u|1*1r1~.a,h1= CASES n,pnrtrd by M. J. Rostowzew {/waw I. Geburtsh.

Gyndik., xxxvil. 542, 1897). These were instances of malignant
pmtulL 'llL;LLL]IIiF preumnt women at the eighth, seventh, and tnurth
months 1*e*-',pu_*t.11.'[-h , and proving fatal a fow days after the expulsion
of the uterine contents. The bacilli of anthrax were found not only
in the placental intervillous spaces, but also in the feetal villi; and
in one case there were hsmorrhages into the placental substance,
while in another there was some necrosis either of the syneytium
alone or affecting all the component parts of the villus: and in the
necrotic areas were the bacilli, Rostowzew also found the characteristic
microbes in the liquor amnii. With regard to the feetal tissues (apart
from the chorionie HIII}, it was noted that some bacilli of anthrax
were to be recognised in the blood and organs, but they were few in
number, and did not stain well with reagents; possibly they were in
a more or less inactive state, although, as we have seen In respect
to foetal tuberculosis, there is no reason to believe that the fretal
structures have any bactericidal effect upon germs. From the study
of Rostowzew’s cases, it may be considered that, while the germs of
anthrax had made their way to the foetus, they had not yet produced
the disease in it ; possibly they had not had sufficient time. There
is a considerable literature dealing with the transmission of anthrax
from mother to feetus in the case of animals (E. l‘enmmitn, Aveh. ttal.
de biol, iil. 58, 1883 ; Sangalli, £. Ist. Lomb, d. sc. e lett. Rendic.,
Milan, 2 h xv. 668, EE:B_._. 1. Straus and C. Lhwmbexlml (Fez. fusrd
de méd., 2 8., xx. 11”, 1883 V. Caritd, Gior. d. . Aecad. di med. di
Torino, 3 s, xxxi. 349, 1883 ; M. Simon, Zischr. f. Geburish. v. Gyndl:.,
xvii. 126, 1889 ; W. Rosenblath, Arch. f. path. Anat., cxv. 371, 1889 ;
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M. E. Latis, Riforma med., v. 842, 1889 ; M. K. Latis, Betr. ;mm
_Aﬂﬁ‘f u. z. ally. I’mif; 3, 148 13'}1. and C. Massa, Riforma mm’ XIl.,
pt. 2, 531, 1896),; huL as has been stated, the cases in which a
piewmnt woman has transmitted the malady to her unborn infant
are few in number.

No instance has yet been reported in the human subject in which
a mother has fransmitted hydrophobia to her feetus; but in the pre-
sence of the necessary conditions the occurrence is not to be regarded
as impossible. Further, the transmission has actually occurred in the
lower animals ; E. Perroncito and Carita (Gior. d. v. Aecad. di med. di
Torino, 3 s, xxxv. 122, 1887) inoeculated a pregnant rabbit with
rabies in the neighbourhood of the fourth ventricle; some days later
the contents of the uterus were expelled, and the animal died of
rabies; with the medulla oblongata of two of the living feetuses
which had been expelled, two guninea-pigs were inoculated ; one of
these remained healthy, but the other died, and two other guinea-pigs
and a rabbit were inoculated from its medulla ; all the three died with
the symptoms of rabies. The disease had therefore been transmitted
in the case of some but not of all the feetuses. G. Zagari’s experi-
ments (Gior. tnfernaz. d. se. med.,, ns, x. 54, 1888), however, gave
negative results; but Palazzi (Ann. di ostef. e. ginec. xxiii. 570, 1901)
refers to Lisi’s possible case of the placental transmission of hydro-
phobia in a bitch, and gives details of a somewhat doubtful instance
in a cow which had been under his own observation. There seems
to be no reason to doubt that, as with other transmissible maladies, so
with hydrophobia, its intrauterine and transplacental transference
from mother to feetus may oceasionally oceur.

In a case of maternal diabetes mellitus, H. Ludwig (Centribl. f.
Gyndk., xix. 281, 1895) found an excessive quantity of liquor amnii,
and in that amniotic fluid were very disfinet traces of sugar; he
hazarded the suggestion that possibly this might be an instance of
feetal diabetes. As, however, the infant was born dead, there was no
np;:mtuult} of testing the suggestion by the results. Further, E.

wssa (Centribl. f. G‘ym;ﬁ XX, ﬁar, 1896} in the following year met
with a somewhat similar case; in it the infant surviv ed birth long
enough to give an opportunity of urine analysis; the urine contained
no sugar, altlmugh the liguor amnii and the lll}lLLl‘ll}Ll urine did.

Feetal Rheumatic Fever.

Sometimes, although very rarely, a pregnant woman suffering
from acute rheumatism gives birth to an infant whose joints are
enlarged and tender; the presumption then is that rheumatic fever
has been transmitted from mother to fwetus in utero. The case
reported by J. Haig Ferguson (Edinb. Hosp. Rep., i. 608, 1893) was
appmentl} a well-established example of this transmission. The
mother had twice suffered from rheumatie fever, and was attacked
for the third time at the second month of pregnancy; she was ill
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for four months, and thereafter had rheumatic pains till the full
term ; the child at birth was plump, but cried when handled, and
the knees and wrists and fingers were swollen ; after birth it rapidly
became emaciated, the thll'iIlg of the joints increased, and redness
and tenderness developed: the infant died when ten l:hL:.'.‘S old. At
the autopsy the elbows, wrists, and knees were found enlarged, there
was fluid in the knee-joint and in the pericardium; the bones were
not, however, diseased. A somewhat similar case was that seen by
F. E. Pocock (Lancet, ii., for 1882, p. 804); less than twelve hours
after birth the child’s temperature was found to be raised, the right
shoulder and elbow were swollen, and the skin covering them was
red ; since, also, these parts were evidently tender to touch, the
diagnosis of congenital rheumatism was made, and salicylate of soda
was administered; the infant made a good recovery. Schaefer’s
observation (Berl. Klin. Wehnschr., xxiii. 79,-1886) closely resembles
the foregoing; in it, also, the infant recovered under salicylate of
soda. Possibly some of the cases which have been reported as
instances of rheumatism in the new-born have been truly antenatal
in their origin; but even if they be admitted, the total number of
observations remains very small. It must also be borne in mind
that septic and gonorrheeal conditions in the new-bhorn may elosely
simulate acute rhewmatism. It remains as an undoubted fact that,
for some reason, acute rheumatism is ravely present at birth.

The types of foetal disease which have been considered in this
chapter, and more especially tuberculosis, will have suggested and
illustrated several mew pathological possibilities which arise when
a pregnant woman is the subjeet of a malady which may be trans-
mitted to her unborn infant. In 1u11t1{*ulm‘ the reader will have
learned that sometimes the disease itself may not be transmitted,
and yet the pathological state of the mother may produce its effect
upon the fotus, and set up in it morbid conditions which, for want
of a better word, we call dystrophies. This special peculiarity of
feetal pathology will be more fully dealt with in the following
chapter, for it is well demonstrated in connection with feetal syphilis,
and with that important malady the chapter has to do.
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FeraL syphilis is the malady that most medieal men think of when
reference is made to feetal disease. It has been studied in all its
aspects and at very considerable length by a multitude of careful
observers. It has been taken as the type of antenatal maladies, as
the typical disease of the feetus ; it may almost be said that, to some
investigators, feetal pathology and feetal syphilis have been synony-
mous terms. It has comparatively seldom been contrasted with the
other known transmitted maladies of the unborn infant; and it has
scarcely at all been studied in the light of recent gemeralisations
regarding the phenomena and laws of Antenatal Pathology. The
description of feetal syphilis given in this chapter is not to be looked
upon as in any sense an attempt to e.flu:ll, far less to surpass, the many
accurate and exhaustive accounts of the morbid anatomy and patho-
genesis of the disease which have been set forth by such noted
specialists as Colles, Diday, Hutchinson, F. von Baerensprung, Fiirth,
Fournier, Kassowitz, Heubner, Parrot, and Hochsinger. 1 intend
simply to consider syphilis as one of the many morbid states which may
be transmitted to the feetus in utero, albeit one of the most important
of these; to point out in what respects it agrees with or differs from
these other transmitted states; and to essay to show and illustrate
the manner in which the malady obeys the laws which govern
Antenatal Pathology. To do more than this would be to expand
this chapter into a volume, and so destroy the symmetry of this
Manual of Antenatal Pathology; to do less, would be to give in-
adequate consideration fo a feetal disease of great importance and
with far-reaching consequences.

Limitation of the Subject.

I do not intend, save in an indirect fashion, to describe the
syphilitic manifestations which first appear during the second month
of life. To them the name of infantile syphilis is correetly enough
given. They are due in the great majority of cases to infeetion which
has oceurred before birth; but in a small minority of instances they

I5
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take their origin in the intranatal or in the neonatal period, and are,
therefore, sometimes of the nature of “acquired” syphilis, albeit the
acquirement is entirely involuntary and “innocent.” The possibility
of the acquirement of syphilis during the act of parturition has been
doubted ; but some few ecases have been put upon record (wvide
L. D. Bulkley's Syplilis in the Innocent, p. 170, 1894), in which i
chanere (“at the root of the nose,” “at the inner angle of the eye,
ete.) appeared four weeks after birth, and could ‘lelmlentl‘y be traced
to recently developed syphilitic lesions of the mother’s genitals
(Thiry, Presse ndd. belge, xxxvi. 241, 1884). Cases, also, have been
reported in which syphilis was acquired during the neonatal period,
either from the nurse in lactation or from an infected infant. As a
rule, however, syphilis showing itself for the first time in the second
month of life has been transmitted to the infant before bir th; In its
elinical manifestations it differs from the acquired forms in the
absence of the primary sore and initial glandular enlargement, and
in other minor details such as the rarvity of roseola. It is syphilis
occurring in and being modified by the infantile organism; it has
characters which are impressed upon it by the peculiarities of the
physiology of the infant (e.g. its fatality, the nature of the entaneous
lesions); and for it, in my opinion, the name tnfantile syphilis ought
to be rigidly reserved. Like syphilis in the adult it has the power, in
a very remarkable degree, of simulating or imitating many non-
syphilitic morbid processes; there is scarcely a cutaneous malady
that may not thus be simulated, and even affections of the respiratory,
circulatory, gastro-intestinal, and nervous systems may be copied
more or less closely by syphilis. The w ell-known symptoms and
signs of the disease, as it oceurs in infants, it is not my purpose to
mnsnlm* they are fully deseribed in countless text-books and mono-
araphs; but i may draw the attention of the reader to the striking
fact that, alLImu;_r,h the infant 1s undoubtedly syphilitic at birth, the
clinical manifestations of the taint bhave their appearance Llel'n ed
until six weeks or two months have elapsed. What may be the
meaning of this period of freedom from the external signs of the
disease 1t is not yet possible to determine ; all explanations inust be
more or less of the nature of guesses. It is possible, of course, that
the extrauterine environment differs so essentially from the intra-
uterine that 1t takes some time for the disease to become evident
along the new lines of development which are imposed upon it by
the new conditions which surround it. It may be that foetal con-
ditions favour the oceurrence of visceral lesions, while the infantile
environment predisposes to cutaneous and respiratory changes ; some
time is necessary before the new pathological departure makes itself
felt. It is lmhmhh, also, that anti-syphilitie treatment of the mother
before her confinement may have beneficially affected her feetus in
utero, and that this good effect persists for four or five weeks after
birth ; but this exl;hnn,t.mu utterly fails to meet the cases in which
no merf:m}, has been given to the ‘mother in her pregnaney.

Neither do I intend to discuss fully the syphilitic manifestations
which occasionally oceur during the first month of life. For them the
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term neonatal syphilis ought to be reserved, and they ought to be dis-
tinguished from the signs s which are actually present at “birth and to
which alone the name fetal syphilis should be applied. Neonatal
syphilis is (}f_rll]l}{i,!'ﬂt-l-\'ﬂl_}' rare, that is to say, the offspring  of
syphilitic parents, showing no external indications of the taint
at birth, do not often develop unmistakable manifestations of it
during the first two or three weeks of life. When, however, the
disease is met with at this period of infancy, it has characters which
are to some extent peculiar to it and which are possibly the result of
the peeculiar physiological conditions which then prevail. I have
already in Chapter IV, dealt in some detail with the physiology of the
neonatal period, and have emphasised and exemplified the fact that
it is essentially a period of transition, of readjustment, and alteration
of structure and more especially of funection to suit the new environ-
ment ; there is no need for me to enter again into details at this
stage. Syphilis, like other maladies which may attack the new-born
infant, has characters impressed upon it which are the result of the
special physiology of the neonatal period of life. For instance, it is
very fatal and very rapidly fatal, a fact which is no doubt partly to be
*.xpl-uned by the transitional nature of the neonatal economy. Death
is then due in all probability to visceral lesions, for such infants come
into the world already carrying in their internal organs the structural
changes due to feetal %#ph]llﬂ these changes were to some extent
LDI]I'[_MEI].JIL- with intrauterine life, but they seriously interfere with
prolonged extrauterine existence. The only sign of neonatal syphilis
may therefore be rapid death, nplmlentlv bmu“hL about by a trifling
cause but really due to antenatal visceral lesmns which become lethal
under the changed circumstances which follow birth. There may
also, however, be special signs of the syphilis of the new-born. Of
these pmhaps the most distinctive is pemphigus. The bulle of this
cutaneous affection may be present at birth and the disease be there-
fore truly feetal ; but very often they do not appear until a few days
have elapsed. It is a striking fact that the most marked cutaneous
manifestation of neonatal E}}’lfl'l]llh should be pemphigus, but it finds
an explanation in the loose attachment of the epidermis to the under-
lying skin at this period of life and in the resulting tendency to
{lesquamatmn Pemphigus occurs also in the new _born as a sign of
diseases other than syphilis (e.g. sepsis), and is then no doubt due to
the same keratolytic state of the integument; but the form to which
I now specially refer has peculiarities of its own due to its syphilitic
nature. The bulle contain a blood-stained or purulent fluid; they
are large and numerous ; they have a special tendency to affect the
palms and soles; and H..ft-L!. rupture they tend to leave 111Err1|'lm uleers
covered sometimes with a brownish or blood-stained crust. In
syphilis neonatorum, then, pemphigus is apt to oceur because the
subject affected is the new-born infant, and syphilitic pemphigus of
the new-born has special characters which distinguish it from the
non-syphilitic variety. Another peculiarity of neonatal syphilis is
its hazmorrhagic tendency. So marked is this tendency ir some cases,
that the name Syphilis hemorihag gice neonalorum has been introduced
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(G. Behvend, Deutsche Zischr. f. praki. Med., v. 289, 301, 1878;
E. Petersen, Frtljschr. f. Dermat., x. 509, 1883 R. Fischl, Awech. f.
Kinderk., viii. 10, 1886-7 ; F. Mradek, Vrtljsche. f. Dermat., xiv. 117,
1887 ; ete.), to give expression to it. It would seem (from Mracek’s
statistics) that the bleeding most commonly occurs in the skin,
subcutaneous tissue, lungs, and pleura, and less frequently in the
heart and vessels (adventitia), brain, kidneys, scalp, liver, ete.; but it
may appavently take place in any organ or tissue in the body. It
may be aseribed in part to the direct effect of syphilis upon the
tissues, and in part to the transitional state of the blood and cireula-
tion immediately after birth. q\'}}hlllb attacking the new-born ehild
may also, like that malady in infancy and later ]:fv simulate or imitate
the diseases which are to some extent peculiar to the neonatal state.
Thus, there is a syphilitic neonatal omphalorrhagia, a syphilitie cedema
neonatorum, a sy IJlI]]ItlE jaundice of the new-horn, a s*rp}nlltm melaena
neonatorum, and so on. These morbid states ave all full of interest,
and they are, moreover, in a sense congenital, being due to a specific
infection which has oceurred before birth : hut, as has heen stated
above, they do not fall to be considered under the heading of fefel
syplilis properly so called.

The name fetal syphilis ought, in my opinion, to be limited to
the pa l,hn'lntrwul chances which are ]nmluvul in the organs and
tissues of the unborn infant during the foetal period of antenatal life,
a period which lasts, as will be Iun&'lnl_wle{i, from the sixth to the
fortieth week. As will be seen immediately, most of these changes
are of the nature of diseases, but some few of them are more correctly
to be regarded as deformities. The latter find an explanation in the
fact, to which reference has already been made elsewhere (p. 10), that
all the feetal organs have not completed their development when
they reach the beginning of the foetal period; the syphilitic virus
acting upon them in their embryonic state will, it may be suppnsml
produee i them malformations rather than diseases. It is in bhis
way that some of the so-called dystrophies of fwetal syphilis are
produced. Theoretically, feetal syphilis onght to be separated from
what may be called embryonic and germinal m‘philiﬂ It is very
probable that syphilis acting upon the organism in its embryonie
period of antenatal life produces changes of a very different kind
from those met with in the foetal lzenml, It may ultimately be
found that the former are of the nature of monstrosities and malforma-
tiong rather than of diseases in the striet sense of the word. It is
not, however, in the meantime possible to carry out in practice this
separation of the phenomena of fwetal from the phenomena of
embryonic and germinal syphilis ; with fuller knowledge it may yet
be accomplished.

I have thus indicated certain limitations of the subject to be
considered in this chapter; but it must not be forgotten that there
is another aspect of the matter. It is necessary to bear in mind that
when syphilis attacks the organism in the feetal period, it attacks not
only the foetus but also the so-called feetal appendages, namely, the
placenta, membranes, cord, and liquor ammnii. There is, therefore, in
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this direction an expansion of the meaning of the term feetal syphilis.
Although, in my classification of foetal morbid states (p. 173),
have placed diseases and morbid conditions of the feetal annexa in a
agronp by themselves, it is not wise fo insist too strietly upon this
separation ; and, as a matter of expedience, it will be best in the case
of feetal syphilis to neglect 1t altogether.

Morbid Anatomy of Feetal Syphilis.

Of the vexed question of the channels by which the syphilitic
virus reaches the feetus in utero something will be said ere long; but,
in the meantime, I proceed upon the assumption that foetal infeetion
with syphilis is generally transplacental. 1 do mnot doubt that
syphilis in the father may produce certain effects upon the feetus
thrmlgph the fertilising E}lmlnmtwﬂnu and that syphilis in the mother
may act upon the ovum in the ovary and the embryo in the uterus;
I do not deny the possibility of sperminal and germinal infection
leading to syphilitic manifestations in the feetus, but, on theoretical
or t}l!l]l]h I regard it as unlikely; the consideration of these matters,
however, can "be more properly taken up after the morbid changes
met with in the feetus have been dealt with. It is provisionally
understood, then, that the feetus takes syphilis from the mother
through its vascular placental connections, and rarely, perhaps,
through the medinm of the liquor ammii. What, now, are the
pathological changes which may be found in the fecetus at the time
when it is expelled from the uterus?

General statement.—Foetal syphilis, being a feetal disease, will be
subject to the laws that covern feetal pathology. What these laws
are, a reference to Chapter X1I. will show. For instance, the intra-
uterine environment will modify the morbid changes which occur as
the result of syphilitic infection; the cutaneous changes will be
slightly marked or absent ;1lmw_,t|1{,1, and the post-mortem alterations
(when feetal death oceurs) will be those due to syphilis associated
with those due to the aseptic surroundings. Again, the placental
factor will have its influence ; if we may uulge by analogy, it may be

said that the placenta will in some instances keep back the syphilitic
poison (microbic or toxinic) and so save the feetus from syphilis; in
other cases, possibly on account of placental lesions, it will allow it to
pass, and then the feetal tissues will be attached in the manner and
order which are peculiar to infeetions arriving by the umbilical avenue ;
in yet other cases, the placenta will itself become seriously pathological,
and this will entail not foetal disease so much as feetal death; and
finally, the feetus may become infected through the placenta and then
die on account of lesions in the placenta. From the great frequency
of intrauterine death in cases of maternal syphilis, it may be con-
cluded that the placenta acts most often in the two last-named ways.
It must, also, be borne in mind, in eonsidering the morbid anatomy
of feetal syphilis, that some of the changes present may be the results
of the action of syphilis upon the organism in the embryonic or
germinal epochs of antenatal life; all that is seen in the feetus at
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birth is not necessarily the result of causes acting in the fowtal
period ; this statement applies with special force to what are called
the syphilitic dystrophies.

Special morbid anatomy.—Our knowledge of the morbid anatomy
of the various organs and tissues in fwtal hrlJIIlllH has been derived
from the study of feetuses born either dead or alive, at or (morve
frequently) before the full ferm of intranterine existence. In many
details it is unsatisfactory, for next to nothing is known of the initial
stages, and the changes due solely to intrauterine death have been
persistently confounded with those caused purely hy the disease.
Nay more, histological conditions of the organs which are normal in
the faetus have been described as due to the syphilitie poison. T shall
hegin my consideration of these changes with the description of them
as they are found in the placenta and umbilical cord, for the former
iz the most important organ that the feetus has, and by its pathological
state no doubt much is determined.

The placenta.—Alterations in the structure of the placenta in
syphilis are very frequent although not constant; when they oceur
they are very often of the kind to be now deseribed, but they are
not invariably so. If, therefore, we give the name “syphilis of the
placenta ™ to these morbid changes, it must be with the reservation
that, while they are highly sumnsuw of syphilitie infeetion, they
are not absolutely lmthnfrnnmmnw thereof. The pathology of the
syphilitic placenta has been carefully investigated by a consider-
able number of workers, including E. Frinkel (fi:ur:h I Gynack,
v. 1, 1873); C. Henniz (Ibkid., vi. 141, 1873-4); EH ”Eh]mn
Avrch. de tocol., vi. 513, 1879); G. B. ]muhm (}me’i. d. se. med. di
Bologna, 6 s, xi. 217, IHH‘S} . Zilles (Mitth. a. d. geburtsh.-gyndf.
Klin., zu Tabing., i. Hft. 2, p. 1, 1884); A. [m%cfud ( Thése, Paris,
1885); M. Pedicini {f’r't}gi:sm er:’., Naples, 1. 67, ete., 1887); Thiel
( Dissert., Wiirzburg, 1889); Rosinski (Dissert., Kumcvshmg 1889);
G. R. d’Aunlnay (Arch. de tocol., xxi. 910, 1894): Eckardt (Verhandl.
. dewtsch. Gesellseh f. Gynik., vi. 627, 1895); Schwaly (Presse méd., p.
494, 1895): J. D. Bissell (Amer. J. Gyn. and Obst., xi. 147, 1897);
Aundebert (Journ. de méd. de Bovrdeawsr, xxviil. 82, 1898); and V.
Wallich (Rew. prat. d'obst. et de peediat,, xi. 33, 1898). By the naked
eye the placenta is seen to be larger than normal and paler in colour
—it is of a pale red with yellowish-white patches. When handled it
is to be noted that it is softer than usual and may even be friable.
In the case of a dead syphilitic feetus the weight of the placenta is
to that of the body as 1 : 4, whereas in the absence of syphilis it is as
1 : 6 (C. Ruge, Ztschr. [ Geburtsh. w. t’n;mnﬁ, i. 57, 1877). Under the
microscope the most |t|1pr]r1,au1[, change is found to be a diffuse };11{1
gradual infammation affecting specially the hlood vessels. There
well- marked endarteritis and very often a thrombus is to be seen
in the lumen of the vessel along with indications of periarteritis
outside. These changes are specially developed in the vessels of the
villi, in which also Iniitmm wory pmlllﬂmtum is to be noted in the
stroma and in the epithelial covering, so that there is considerable
hypertrophy of the villi with fibrous degeneration of their fissues.
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The quantity of blood ecireulating in the feetal part of the placenta is
thus diminished, and the organ becomes more or less anwmic, with
results to the fetus which can readily be understood. But the
maternal part of the placenta may also suffer ; here and there haemor-

rhages may be found in it &lumlntr various stages of resorption, and
these, partly by their effect on the “maternal blood spaces, and partly
by separating the placenta from the uterine wall, tend still further to
diminish the circulation passing through the organ, and so render
feetal death, which i1s already pmbable, almost inevitable. The so-
called “ gummata ” of the placenta are probably hemorrhagic in their
origin, or are due to fibrous patches which have become more or less
caseous ; possibly, however, true gummata may in exceptional eireum-
stances be met with. An attempt has been made to separate into
two groups the morbid alterations which are met with in the placenta
—in one group are placed the changes in the villi and in their
vessels, and when these alone ave found it 18 supposed that the disease
has originated in paternal infeetion ; in the other are the changes in
the decidual tissues and the parts arising from them, and when these
alone are found a maternal source is predicated—but it can hardly
be safely coneluded that any such grouping is warranted by the facts.
It has also been stated that the placental pathology differs with the
date in pregnancy when the infection took place—another statement
which is easily made but with difficulty substantiated or disproved.

The wmbilical cord—The commonly occurring change in the
funis in cases of feetal syphilis would appear to be a thickening of
the vessel walls so great as almost to produce obliteration, along with
the formation of thrombi in these narrowed vessels. The vascular
changes in the cord, taken along with the morbid alterations in the
placenta, play no doubt a very important part in diminishing foetal
vitality and leading to intrauterine death. Forming as they do the
first lines of defence, the placenta and cord bear the brunt of the
attack, and being also as it were the key of the position, their failure
to resist is immediately disastrous. In neofewtal life it may indeed
be doubted whether the syphilitic poison very often reaches the
organism at all ; it attacks the decidual membranes and leads rapidly
to abortion by the changes produced in them. Among other changes
in the cord in cases of sy ]Jllllm absence of the jelly of W harton causing
dissociation of the vessels has also been observed (Macé and Durante,
Ann. de gynde, xliv. 221, 1895).

The liguor amnii—There can be no reasonable doubt that a
quantitative change in the amniotic fluid is a very frequent result
of feetal syphilis.  Hydramnios is so common in eonnection with this
malady, that some have been tempted to regard excess of the liquor
amnii as pathognomonic of syphilis. This conclusion, however, 1s
not warranted, indeed it must be conceded that hydramnios is very
comion in all pathological states of the feetus; it is pathognomonic
rather of fetal disease and deformity than of any one feetal disease
or deformity. At the same time, this generalisation does not in any
way lessen the value of the well-established fact that hydrammios
is common in feetal syphilis, it only prevents us from aseribing too
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areat a diagnostic importance to it. The association of hydrammios
with M]:illlh does not aid very materially in clearing up the vexed
(uestion of the origin of the llquur amnii ; it does not even enable us
to aftfirm its 1 ILE'IH ] or foetal origin.  Apparently there may be
hydramnios, not only when the fn,tuq is distinetly ‘ﬂ']ﬂ!llllrlﬂ but also
when the fostus is free and the mother alone affected, It i 18, however,
a fair working hypothesis to regard the hydramnios as largely due to
increased pressure in the umbilical vein, caused by lesions in the
placenta, in the cord itself, or in the foetal liver; it may be compared
with postnatal ascites due to cireulatory troubles in the portal
system, and it may even be regarded as taking the place of portal
ascites in the feetal economy (v. P. Bar, L'hydramnios, Thése, Paris,
1581). Cardiac and pulmonary lesions in syphilitic feetuses may
also impede the circulation and lead to hydramnios. Possibly, then,
it may be safe to regard the presence of hydramnios as of grave
import in eases of syphilis, for the reason that it indicates visceral
lesions in the fwetal economy (placental, funie, hepatie, pulmonary,
or cardiac); but it is wise to be slow, very slow to formulate views
on these matters, the antenatal pathologist being like a storm-tossed
~mariner with a econtinual lee-shore largely unknown to him but
dangerously near. Meanwhile, let the reader keep in mind the
association of hydramnios and feetal syphilis.  Mueh might be learned
from carefully made analyses of the [n]l]]hfF-]lt-lUIl of the liquor amnii
in cases of fetal syphilis in which the feetus is alive at birth: but
alas ! such analyses are sadly wanting. Quantitative alteration in the
amniotic fluid in this fetal 1|1:-11*ui:, leu is undoubted ; qualitative
changes probably almost certainly exist, but are of unknown nature.

The liver—Next in importance to the changes in the placenta
must be ranked those of the liver, for the feetus is largely dependent
upon the state of its placental and hepatic tissues. The oceurrence
of birth excludes the placental factor, and thereafter the liver shares
with the lungs the first place in pathogenesis: in the new-born infant,
therefore, syphilitic alterations in the lungs and liver are of great
moment. Yet with regard at least to the hepatic alterations, little
or nothing was known ‘till 1849, when A.Gubler published his article
oI :ﬂp!n]ltw jaundiece ( Bull. Soe. Anat. de Paiis, xxiv. 66, 1849); since
then many monographs dealing with the same subject lnwe appeared,
among which that by Lucien Hudelo (Contribution @ I'étude des lésions
du foie dans la syphilis hévéditaive, Paris, 1890) may be singled out
for special mention; but Gubler it was who broke fresh ground in
this direction—a memorable name and date therefore—Gubler 1549
To be quite exact it was in 1847 that Gubler first noted special
{:lmng!ﬂh‘. in the liver of the syphilitic new-born infant, but the
publication of the fact was in 1849, What, then, are the changes
met with in the foetal liver in syphilis ?

In the first place, lest I by any chance omit to make the state-
ment, the liver may show no alterations whatever, exhibiting only the
naked-eye and microscopie characters common to all new-born infants
in other cases in which the fetus has died in utero, the organ will
reveal the appearances due to macerative change, and these may
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entirely obscure any specific peculiarities, This statement is true
not only of the liver but also of all the organs in feetal syphilis.

In the second place, the liver may be the seat of very special
changes, macroscopic and Illl{_'lt}"-.{‘t}]ﬁ[" To the liver thus :»thu'f:r] by
fs‘rplnlls the French writers have given the names “ foie silex ” (flint
liver) and “foie silex avee grains de semoule” (flint liver with
semolina graing); the two names to some extent indicate two
dilf'errznt iltﬂl‘ﬂ,tiﬂllﬂ for the “flint liver” may show none of the

“semolina grains”; but it is common to find the two groups of
lesions combined in the same liver, the semolina change being the
usual concomitant of the flinty (“ c’est la satellite habituelle de la
lesion silex,” Hudelo). Some years ago [ obtained from an un-
doubtedly H'rp]n_'[ltm feetus the liver which ia produced in Plate X,
it exhibits very clearly the “semolina grain” appearance. The flint
liver (“ foie silex’ ) is 1.-111rg,1 and heavier than normal and its margins
are rounded ; its surface is smooth, and the consistence of the organ is
much increased and at the same time is elastic; the c:ﬂﬂur has been com-
pared to that of flint (hence the name “silex ”), and on sections this
coloration is very evident, along with a semi-transparency and a loss
of the outlines of the lobules. Sometimes the flint appearance 1s
generalised (“foie silex généralisé ”); at other times there are two
colours to be recognised, the flint tint and a rather deep brownish-red
(“ fole silex 1m*l:1el ). Most commonly, as has already been hinted,
the eurious semolina-grain aspeet is found in association with the
yellow flint change {]_‘hte X.). When a section of the organ 15 care-
fully examined, it can be noted that scattered here and there are little
opaque, white sp-:-t*-; not unlike grains of flour or semolina; many of
them have a diameter not greater than one millimeter ; they are
commonly arranged in groups with the larger ones at the centre: and
they are most numerous and of greater size in the partial form of the
flint liver. Under the mieroscope several changes can be recognised,
which are doubtless stages in the proeess which results in the produe-
tion of the flint liver with semolina grains. There may be simply a
generalised infiltration with c-mhnumc cells, a change which Hudelo
(loc. eit.) found only in feetuses horn lnu.um,tmf,lv' the infiltration may
be the result of diapedesis or of proliferation of connective-tissue cells
or even possibly of the hepatic cells themselves. In other cases there
may exist small patches of fibrous tissue, which probably precede the
diffuse selerotic change which is characteristic of the typical flint
liver of feetal syphilis. This diffuse interstitial sclerosis was called
fibro-plastic induration by Gubler, and infiltrating syphiloma by
Wagner; it may be generalized or partial in extent. Some of the
liver cells remain unaltered, but many of them in the neighbourhood
of the chief tracts of sclerotic tissue show various stages of atrophy.
The portal spaces are enlarged on account of the presence of much
fibrous tissue in them; the bile-ducts in these spaces are usually
quite unaltered, but the veins and sometimes the arteries also show
thickened walls and a diminished calibre. The capsule of the organ
shows little change. It has been stated that there are histological
signs of an exaggeration of the hasmatopoietic funetion of the liver in
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feetal syphilis.  Under the mieroscope the semolina grains (“ miliary
syphilomata ™ of Wagner, “ miliary gummata ™ of Virchow) present
themselves as rounded collections (cireular, oval, elliptical) of nuclei,
‘I|._1111'|'J1'*' ll'l It'lllllhi_"l f't{!lll L“{‘IIL\ to one illl]lihLd 1IN eac }1 ”'Iell]] -':I,l'li.[
situated both in the hepatic lobules and in the portal spaces. 'lhs::,
vary in size from quite mieroscopical struetures to bodies having the
diameter of a pmrtal space. They would appear to originate in the
neirhbourhood of the vessels, and may arise from diapedesis or from
prr:rllfemtmn of the endothelium of the capillaries.

In the third place, the liver in the syphilitic feetus may occasion-
ally show changes of a gummatons kind which are more commonly
associated with the manifestations of postnatal syphilis. For instance,
nodular gummatons hepatitis has, in a few cases, been met with in
premature foetuses ; the viscus is brownish-red or normal in colour,
slightly increased or normal in size, and of an unaltered consistence ;
in 1t are the gummatous nodules, size of a pin-head to that of a pea or
bean, lying on the surface or embedded in the substance of the organ,
circular or less regular in form, greyish-white or yellow in colour,
firm in congistence, and not to be enucleated from the surrounding
hepatic tissue. Doubtless they represent a later stage than the
miliary syphilomata (semolina grains). Under the microscope they
show degeneration at the centre, and sometimes giant cells are found.
The presence of recognisable gummata like those of postnatal syphilis
18 very unecommon in the foe fal liver, but some few cases have been
reported (e.q. Hervey, Bull. Soe. anat. de Par. (1870), xIv. 262, 1874).

In the jouwrth place, changes which are not in any way distinctive
of syphilis may be met with in the liver. For instance, waxy de-
generation of the hepatic tissue has been found in patches and usually
in association with gummatous nodules; but it is rare in the fretus or
new-born infant.

Such, then, are the structural lesions met with in the liver of the
syphilitic feetus; but it may be added that the capsule may show
thickening (perihepatitis), that the portal vein and hepatic artery in
their course outside the liver may exhibit hyperplastie Lh‘l]‘l'?{ﬂb m
their walls, and that the bile-ducts may be obliterated, That the
hepatic changes taken as a whole represent for the fecetus the chancre
of syphilis ac ijlul postnatally, can hardly be considered as probable :
the early appearance of trunlmutmﬁ nodules must be regarded as due
to the factors which come into play in f@fal syphilis and which are
common to all feetal maladies. There is a Inpulln]nlm* cirrhosis
arising probably in the neighbourhood of the vessels which by it are
{*t}tlll}t{“ﬁ*pt"{i and H]]],lll_-"l.;l,ti'-t! and although such changes may not
develop till late in postnatal syphilis, in the antenatal malady there
are circumnstances which permit their precocious evolution.

The lungs.—1t has been maintained that pulmonary lesions are
more frequent in feetal syphilis than hepatic lesions (. Bar, loe. eif.),
but there are special reasons why the pulmonary changes are more
often observed (eg. greater resistance offered by the lungs to macer-
ative changes, earlier postnatal death from pulmonary than from
hepatic alterations, ete.), and possibly they are not really more
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common. Like the changes in the liver to which reference has
been made, they are no doubt largely instrumental in leading to
the production of hydramnios through obstruction of the cireulation.
The morbid rr.11.1,er-m'r of the lungs resembles in many points that of
the liver, and the pathological appearances fall into four categories.
There may be (1) a generalised, diffuse gelatinous infiltration—
pneumonia gelatinosa specifica ; (2) a form in which there exist
thickeneil 1:;;t{_1:e*-3 white 1n mimu and consisting of air vesicles
crowded with epithelial cells in a state of ﬂi,Lt; degeneration—
pneumonia alba syphilitica; (3) a variety in which there are
scattered miliary syphilomata (guminatous 'rltmths} with signs of
interstitial pneumonia in their neighbourhood; and (4) clearly
marked interstitial fibroid pneumonia due to lnper}:hsn of the
pulnmmu}, connective-tissue—pneumonia inter stitialis fibrosa chronica
congenita. Much remains to be done to clear up the pathology of the
pulnmna,rv changes in feetal syphilis and to differentiate between
the syphilitic lesions and those caused by eg. feetal tubercle and
foetal or intranatal sepsis.

The heart, blood vessels, and blood—Changes in the heart have
not been often noted, but miliary syphilomata and rarely gummata
may be et with in its substance. The vessels, as will doubtless
have been already gathered, show, as a rule, widespread and almost
constant alterations, consisting for the most part in endarteritis and
periarteritis with resulting diminution in ecalibre. According to
Helmut Scharfe (Hegar's Beitr. = Geburtsh. u. Gynael., 111. 368, 1‘}[}{}}
the antenatal death of the sy pluhllc foetus is nftul due to narrowing
of the ductus arteriosus thmn;__:;h changes of the above kind (* durch
kolossale Intimawucherung™). Bar and Tissier (Ann. de dermat. ef
sypl., 3 s, vi. 1156, 1895) also deal with this generalised periarteritis of
feetal syphilis. Observations on the blood of the syphilitic feetus are
sadly lacking, even in the case of the new-born infant they are few:
but it seems reasonable to expect that some changes are present in
both the fluid and corpuscular elements of the blood. After birth, at
any rate, a pseudo-leukemic anwmia has been described : and F. Cima
{Pfriwfﬂ ie, vi. No. 12, 1898) found marked diminution in the amount
of hwmoglobin, some poikilocytosis of the red cells, but no leuco-
eytosis other than that commonly present during the first weelks of life,
There is a fruitful field for investigation in the examination of blood
from the umbilical cord in the case of syphilitic fretuses; information
15 also lacking as to the value of the Justus blood-test in the new-born,
and the bacillus of syphilis (when isolated) will have to be carefully
looked for in the blood of the cord and placenta.

The thymus,—Morbid alterations in the thymus gland have long
been described in connection with feetal syphilis, and it has heen
customary to regard them as of the nature of small abscesses or
degenerated patches of syphilomata; but there is some reason to
look upon them as eystie formations in developmental epithelial and
glandular relies embedded in the thymus (Otto Eberle, Usber congenitale
Lues der Lleymus. Diss., Zirich, 1894). Their precise pathological
significance and relation to syphilis are unsettled. The gland may
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be normal in size and weight; it may also exhibit induration
(E. Schlesinger, Awveh. f. Kinderhlk.,, xxvi. 205, 1899.).

The suprarvenal capsules—The adrenals are usually somewhat
enlarged, and histologically they may exhibit an infiltration with
embryonie cells, or a in'perplasm, of the connective-tissue with atrophy
of the cells pec uliar to the organs. In some cases hypertrophy of the
epithelial cells has been nul,ml constituting what may be looked upon
assmall adenomata; haemorrhages are not uncommon, but are probably
in no way characteristic of syphilis. (L. Petit, Lésions des capsules
surrénales dans la syphilis congénitale, These, Lyon, 1900-1901.)

The spleen.—This organ is practically always enlarged in the
syphilitic feetus (R. Hm‘kvl Deutsches Areh. f. Elin. Med. 1\| 1, 1898).
There is a splenitis luetica, althongh Bar (loe. eit.) did not meet with it
in the cases examined by him, and regarded the hypertrophy as purely
the result of circulatory disturbances in the portal system.  There is a
small-celled infiltration of the large and medinm-sized blood vessels.

The panereas.—In the pancreas, lesions similar to those in the liver
may be encountered ; there is a small-ceiled infiltration, with fibrous
tissue formation, induration, and consequent hypertrophy of the organ.
The vascular walls are thickened, while the proper epithelial tissue of
the gland is in a more or less 1t1*nl'rhiu state. The weiu:ht 15 Inereased.

The Fidneys—The L.Ithm}h like the other organs in the syphilitic
foetus, show an incerease in weight so that thm' become one eighty-
sixth instead of about one hundred and twenty- t,lmll of the total Iunh'
weight (Hecker, Jahrb. f. Kinderhlk, n. F., i. 375, 1900). Of late
their histology has ]wul.tl,{*t urately studied h} Hecker (loe. eif.), and in
a very i.[]Ill}]lE?l]L‘ tashion by J.J. Karvonen (Die Nierensyphilis, Akad.
Abhandl., Helsingfors, 1898). The latter writer states that renal
lesions are rarely met with in the syphilitic feetus, possibly because it
perishes before they have time to develop: but the former found
them 1n every one of ten dead-born syphilitic foetuses. At first there
is a small-celled infiltration of the small vessels of the cortex and
sometimes of the larger vessels of the medulla; frequently also there
co-exist a proliferation of the interstitial connective-tissue and an
endo- and peri-arteritis of the small vessels of the cortex. In full-
time feetuses the vaseular and perivaseular infiltration is less marked,
but degeneration, more or less marked, of the epithelium is quite
recognisable. It is vare to find parenchymatous lesions unless the
feetus has survived birth. A most interesting histological peculiarity
—the presence in the kidney substance of feetal epithelial relies—is
discussed at length by Carl Hochsinger (Studien diber die hereditdre
Syphilis, p. 415, 1898); it was pointed out by Stroebe some ten years
ago (Centrlbl. f. ally. Path. w. path. Anat., ii. 1009, 1891).

The intestines and peritonewim.—Intestinal lesions in fretal syphilis
(e.g. atrophy of small intestine) have not been often described, but for
many years antenatal peritonitis has been regarded as syphilitic in
nature. As long ago as 1838, J. Y. Simpson pointed out this associa-
tion of peritonitis and syphilis, and stated that ©a great proportion of
those children that die in the latter months of pregnancy may yet
be shown to have perished under attacks of peritoneal inflammation ™

=y
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(Obstetric Works, vol. ii. p. 152, 1856). No doubt peritonitis, often
accompanied by Eﬂll'ﬂll]‘i (feetal ascites), is frequently et with in
syphilis; but it is not, of course, pathognomonic, and it may arise
from quite other causes. The presence of fluid in the ]mul,mwnl
cavity, in the absence of other changes, cannot be regarded as peri-
tonitis ; there must be not only serum but also flakes of lymph, and
the intestinal coils must be more or less adherent to each other and to
the abdominal viscera. 1In the case of syphilitic fetuses that have
succumbed in utero and undergone a certain degree of maceration, the
presence or absence of peritonitis is most difficult to determine. The
other serous cavities may likewise contain fluid effusions (e.g. hydro-
cephalus, hydropericardium, and hydrothorax).

The testieles—The changes in the testicles resemble those in the
other viscera. There is a small-celled infiltration of the connective-
tissue in the neighbourhood of the vessels, and at a later stage the
special tissue of the organ becomes affected by the surrounding selerosis,
and atrophy of the seminiferous tubules follows.

The nervous system.—That the nervous tissues suffer in foetal
syphilis cannot be doubted ; but the morbid alterations that ave
found in them are better described as malformations or dystrophies
than as diseases. The reason is probably to be found in the fact that
the brain is, even at the end of the feetal period, still in a state of
incomplete development, and that peccant matters acting upon it will
therefore determine anomalies of construction rather than diseases in
the strict sense of the word. To these dystrophic states I shall
return immediately. The spinal cord, however, which is almost fully
developed at birth, may show signs of feetal vahlll‘-s these take the
form of ditfuse Inmllngu-]n}f,lltlb with an infiltration of small cells,
and lead to a pathological state resembling in nature the interstitial
hepatitis which has been described above (Gilles de la Tourette, Now.
weonoy. de la Salpelriére, 1x. 80, 1896).

The skeleton.—The osseous system, like the nervous, is in a state
of development even at the time of birth, and is therefore like it
also the seat of malformations; but in addition to these, to which
reference will again be made, it shows frequently some very charac-
teristic changes which fall into the category of diseases. To these
changes the name of Wegner's sign has been given, for G. Wegner
was l;he first to draw special attention to their 1I1a:r11mt,|: nnportance
(Arch. f. path. Anat., 1. 305, 1870). At the dn]thng line between
the llld]‘}h‘lr":-lﬂu and the epl]ﬂlvsw of a long bone such as the tibia, there
is a jagged, broad yellow line aﬁlmmtmff the bone of the shaft from
the cartilage of the extremity. In non-syphilitic feetuses there is
no such lme there being %nupl}' a sharply defined boundary where

cartilage ceases and osseous tissue begins. To ascertain the presence
of this ]E]IUW line of feetal syphilis, the head of one of the long b!‘.!l‘lE‘-“.
(¢.g. of the femur) is eut down upon, and, having heen exposed, i

split vertically by means of a strong cartilage knife. The {:nm]ltmn
may be found in various stages or degrees from a slight thickening
of the normal thin white div ltlll'.l“ line to the marked, I_nmad irrecular
yellow tract deseribed above. In the major degrees there may be
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also some thickening of the periostenm and perichondrium. The
process which leads to these changes has heen called syphilitic osteo-
chondritis ; the newly-formed cells between the cartilage and the
hone are of low vitality, and undergo degenerative changes of a
fatty or caseous kind., During or after birth, separation of the
head from the shaft of a long bone may take place: possibly
this may also occur in utero with subsequent healing of the
separation and the formation of much callus (osteophyte). Other
conditions of the bones (both long and flat) have been described
in connection with syphilis; and J. Parrot (Le syphilis héréditaire
ef le rachitis, Paris, 1886) has gone so far as to state that rachitic
changes are always the results of the action of the syphilitic
virug, a statement, however, which has not been confirmed by
others.

Such are the visceral and skeletal changes which may be met
with in the syphilitic feetus: it cannot be atfirmed that any one of
them must be present in order to prove the existence of foetal
syphilis, but the presence of several of them in combination may be
held to fulfil all the requirements of even an exacting diagnosis.
It may even be found that the presence of the peculiar osteo-
chondritis of the long bones is sufficient in itself to constitute a post-
mortem diagnosis of the malady, but it is not invariably present.
The association of increase in weight of the wviscera, along with the
bone changes and those in the liver, kidneys, lungs, and thymus,
ought to enable the pathologist to be cerfain that he is dealing with
feetal syphilis ; and there need to be no doubt at all if there exist
also placental changes and hydramnios.

In order, however, to complete our survey of the morbid anatomy
of feetal syphilis, we must pass in review the alterations met with
in the skin and subeutaneous tissue at the moment of birth.

The skin.—The syphilitic feetus may come into the world with
the bulle of pemphigus in full eruption: the characters of this
syphilitic form of pemphigus have heen already described, and need
not be dealt with further, but it may be remarked in passing, that
this cutaneous manifestation of the disease is (when it happens to be
present) of very great diagnostic value. Besides pemphigus, however,
the skin may show an alteration to which the name of ichthyosis
has sometimes been applied. Let it be at once noted that this eon-
dition is mot the same as that called foetal ichthyosis; that is a
malady which will be deseribed as one of the types of the idiopathic
diseases of antenatal life ; it has very clearly marked characters, and
is nearly always associated with an absence of all indications of
syphilis in the pavents. The condition referred to here, as oceurring
in the syphilitic foetus, is more of the nature of an excessive cuticular
desquamation, a pseudo-ichthyosis. It shades off by degrees into the
macerative states of the skin found in the syphilitic feetus which has
died in utero. It must, however, be borne in mind that, although the
syphilitic infant often dies in utero, and is expelled showing all the
alterations due to post-mortem maceration, yet a macerated foetus is
not necessarily a syphilitic foetus. It is doubtful, indeed, whether
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there are any peculiarities about the macerative changes in foetal
syphilis which will enable the pathologist to differentiate them from
the alterations which follow upon intrauterine death due to non-
syphilitic causes. If death have not preceded birth too long, it may
be possible from the discovery of the characteristic osseous, hepatic,
renal, and pulmonary changes, to state definitely that here was a case
of death from syphilis; but in many instances no such conclusion
can be safely drawn. Certainly the condition known as hydrops san-
guinolentus, which is simply well-marked maceration, is not of neces-
sity syphilitic. General feetal dropsy or general anasarca of the infant
born alive may sometimes be syphilitic in origin, but assuredly it is
not always so, being, in fact, a symptom of various morbid states
rather than itself a distinet morbid entity. Finally, in deseribing
the cutaneous manifestations of feetal syphilis, it has to be noted
that the eruptions (ervthematous, papular, and the like) which are
so characteristic of the malady in infants arve seldom present at birth,
at least have seldom been noticed then; this immunity may perhaps
be due to the intrauterine environment (as has already been sug-
gested).

It may be added that fissures, uleerations, and condylomata
about the mouth and anus, as well as other syphilitic affections of the
mucous membranes, would appear to be rarely observed in the
syphilitic infant at the moment of birth.

It must be borne in mind, that of the pathological conditions
which have been described, many are rarely met with, while some-
times hardly any of them will be markedly present. On the other
hand, the pathologist occasionally, although perhaps very rarely,
meets with a case in which nearly all of them can be recognised in
the same foetus, Thus G. Mathewson (Prag. med. Wehnsehr., xx.
113, 1895) has deseribed a seven-months’ feetus in which there were
the following morbid states: pemphigus; encephalitis; gummata of
the meninges, thymus, lungs, myocardium, liver, kidneys, and right
femur ; 1|}]:L‘:1Lml:hy of the spleen ; U&tE{thﬂluhlLlh in the If}ng
bones ; multiple ecchymoses ; lydmtalmmx and ascites; and placental
i |1i'a‘|.1-cts.

Dystrophies of Antenatal Syphilis.

Now, in order to complete the pieture of the morbid anatomy of
foetal syphilis, it is necessary to mention what have been called the
dystrophies. A reference to what has been written on page 185 con-
cerning the embryonie factor in fietal pathology, will enable the
reader better to understand the relation of the dystrophies to the
ordinary pathological changes of antenatal syphilis. 1t has alveady
heen }_HJ[IILU{]. out in the LIE‘ECllllt-l{J!l of fwetal typhoid and fetal
tubercle (pp. 201, 214), that sometimes the infant of a woman
suffering from one of these maladies showed not the ordinary mani-
festations of typhoid or tubercle, but slight anomalies of structure, or
actual malformations, or abnormal tissue reactions leading to early
postnatal debility and death. In the case of tubercle, I called these
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the non-tubercular manifestations of antenatal tuberele; similarly in
the case of syphilis they might be ecalled the non-syphilitic mani-
festations of antenatal syphilis. At the same time this nomenelature,
although in one sense convenient, is probably the expression of an
erroneous conception of the real nature of the malformations and
anomalous tissue reactions which are met with in the offspring of
tubercular or syphilitic parents. Perhaps it is best (in the case
of feetal syphilis, at any rate) to retain the name “dystrophies.”
What then arve these dystrophies which are found sometimes in the
fetuses of syphilitie parents, and what is the probable explanation
of their mode of origin ?

Edmond Fournier has written a large work (Stigmates dystroph-
iques de Uhérédo-syphilis, Paris, 1898), into which he has condensed
most of the information which has been accumulated regarding
fetal dystrophic states. Fournier points out that syphilis has two
sorts of hereditary consequences, namely, (1) the transmission of
syphilis itself, in nature and in substance, from the ascendant to
the descendant; and (2) the transmission of various pathological
characters, having nothing syphilic in them, and consisting either in
innate inferiorities of constitution, of temperament, or of vital resist-
ance, or in arrests and imperfections, as shown in deviations of
physical and intellectual development, in organic malformations, and
even in monstrosities. The first of these groups of pathelogical
consequences constitutes syphilitic heredity proper, and the second
may be called the dystrophic, parasyphilitic, or toxinic results of
syphilitic heredity. [ may interpolate here my objection to the use
of the word “ heredity ” in the above senses; to my mind, it is less
likely to confuse, if one speaks of two sets of consequences of the
transmission of the syphilitic poison from parents to offspring: (1)
the ordinary pathological manifestations of syphilis, e.g. small-celled
infiltration, thickening of wvessel-walls, syphilomata; and (2) the
syphilitic dystrophies or anomalies of structure and of tissue re-
action, which differ from the patently syphilitic manifestations of the
first group.

It is impossible to give in detail the description of the various
dystrophies that Fournier has found in the progeny of syphilitics;
but T have east some of them into the following tabular statement .—

A, GeExERAL DYSTROPHIES—

1. Simian or senile physiognomy.
2. Infantilism and * dwarf-fostus.”
3. Rachitis (7).

4. Osteogenie exostoses.

B. Parrian DYSTROPHIES—

1. Cranial dystrophies, including cranial malformations, asym-
metry, synostoses, microcephaly, and hydrocephaly.

9. Dental and maxillary dystrophies, including microdontism,
absence of certain teeth, dental vulnerability, and mal-
formations of the jaws.
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3. Hare-lip, eleft palate, and ocelusion of nares.

4. Oecular and aural dystrophies, including coloboma, strabismus,

and varions malformations of the external ear.

5. Spinal malformations, e.¢. spina bifida and scoliosis.

6. Dystrophies of the limbs, including partial giantism, micro-
mely, polydactyly, syndactyly, ectrodactyly, ectromely,
congenital dizlocation of the hip, and club-foot.

Cerebral dystrophies and anomalies of the spinal cord, deaf-
mutism.

. Cardiae and vascular anomalies, congenital cyanosis, Ray-

naud’s disease,
9. Anomalies of the digestive system, e.g. anal imperforation,
hernia.

10. Genito-urinary malformations, e.g. vesical and festieular
ectopia, epispadias, cryptorchidy, uterine and vulvar
anomalies,

11. Cutaneous dystrophies, including ichthyosis, alopecia,
navi, scleroderma, and dermoid cysts,

12. Anomalies of the feetal annexa, e.g. tightness of amnion,
hydatid mole.

13. Monstrosities, e.g. exomphalos, anencephalus, pseuden-
cephaly, meningocele, ete. ete.

=3

o

(. DysrroraiEs oF INTELLECTUAL DEVELOPMENT—

1. Retarded development, e.g. backwardness.
2. Arrested development, e.g. idiocy.

L. Dysrroruies oF PREDISPOSITION—

1. Hemorrhagic diathesis, general or local obesity, and par-
oxysmal hemoglobinuria.

2. Tubercle.

3. Nervous diseases, e.g. convulsions, Little's disease, epilepsy,
hysteria, neurasthenia, ete.

Truly the dystrophies of sy phlhs as enumerated by Fournier, con-
stitute a lengthy and imposing list. Of course, it is not claimed
that in all the individual cases narrated in Fournier's work (op.
eif.), syphilis was the cause of the dystrophy: in some instances
the malformation and the syphilitic taint were no doubt accidentally
agsociated ; but the important conclusion remains that we connof
regard the co-evistence of anomalies of structure (and more especially of
malformations) and a syphilitic parentage as aceidental. In isolated
cases the association may be a coincidence, but the coincidences are
numerous enough to enable us to affirm a relation of cause and effect.
Numerous as are the recorded dystrophie states which have been found
in syphilitic offspring, I would add to their number the instances
of the presence of embryonie relics in the thymus gland and kidneys,
to which reference has already been made.

It may be insinuated that the very variety of the dystrophies
1s proof that they ecannot be of mplulltle origin; but it may be
said in answer that the polymorphism of ﬁylahllﬁ.m manifestations

16
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(.. the cutaneous affections of infantile syphilis) is proverbial. A
more important ulrjutiuu is found in the remark that many of the
dystrophic states named in connection with antenatal wph]lls may be
found also in the progeny of tubercular and aleoholic parents. That
is quite true; but, as 1n11| be shown immediately, when the probable
explanation of these parasyphilitic signs is mnﬂidmed, this is just
what might be expected.

It the reader will now turn back to pages 7-12 and 183, he will
be the better able to understand the explanation of the dystrophies
which is here set forth. He will find it pointed out in these passages
that before the foetal period of antenatal life there is a formative or
embryonie epoch during which the organs are being constructed. It
may be taken as a trmmi working hy ;:ut.lu,bh that morbid agents, such
as the virus of prhlll-w, acting upon the organism in this organ-
forming period, will produce results of the nature of malformations
(i.c. malforming of organs). It may be supposed, therefore, that some
of the tlT‘xLl’i‘JI}lIlE‘i are due to the action of the syphilitic poison or
toxin upon the organism in its embryonic state, i.e. in the first six
weeks of pregnancy. The d}hbmphlcs so produced will be of a grave
character, eg. monstrosities, and such malformations as hare-lip,
exstrophy of the bladder, and anal imperforation; for it is very
improbable that any morbid agent could produce these changes after
the embryonic pulmd 15 pnﬂt But, further, it will be remembered
that I pointed out in my corrected scheme of antenatal life (vide
p. 10), that all organ-formation is not finished in the embryonic
period ; some f:mhx_w_.mm-. developments ocenr during the foetal period,
among which may be mentioned the complete formation of the skin
and its appendages, of the genital organs, of the limbs, of the eye and
ear, of the face, of the hl.un, M]d of the skeleton (vide Scheme of
I}ﬂvelnpment of Organs,” on p. 97). Let us suppose, then, that the
morbid agent (e.g. syphilig) (-mmmmq to act upon the organism in its
foetal L]ml::h of intrauterine life, it will interfere with the proper
formation of the organs which are now in the formative phase, those,
namely, that have been mentioned above. So here again a series of
dystrophies will arise of a less grave type, and affecting the skeleton,
the limbs, the face, and sense orcans, the skin, the genitals, and
the brain, If the reader will gﬁlance at Fournier's list of dystrophies,
he will find just these very organs holding a foremost place. But it
will no doubt have heen ElllE:t.{]}' noted that some of the dystrophies
therein enumerated arve the dental anomalies and infantilism, that is
to say, malformations which cannot well be supposed to have originated
in the fwetal period. But, as I pointed out in the scheme already
referrved to (vide p. 10), some small amount of organ-formation takes
place in postnatal life, e the teeth, and it is also after birth that
there is a continuance of the growth of all the tissues and organs.
It must, then, be seen that dystrophies due to the continued (post-
natal) influence of the syphilitic or other virus will take the form
of dental and growth anomalies, that is, they will find expression in
the special pathological possibilities of the epoch. It thus comes
about that one morbid cause can yet produce such diverse anomalies
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and malformations as are enumerated in Fournier’s list of dystrophies.
The dystrophies, let it be also noted, may occur in combination with
the ordinary pathological changes of M|rh|1|"-s or (rarely perhaps)
alone. The ordinary manifestations of syphilis, I take it, are those
due to the action of the virus upon the organs or tissues whose
development is so to say complete, which have in other words passed
out of the embryonic stage and entered the epoch of growth and
functional ac LIHLL [t is quite possible, therefore, that both the
dystrophies and the ordinar y morbid changes of syphilis may be met
with in the same infant at birth; in ‘iﬂrhlll‘s acquired late in preg-
naney, the grave dystrophies are I_IHLHLI{.}LH}' certain to be absent, and
indeed nothing may then be found save the ordinary results or
syphilitic lesions in the strict sense of the word. To sum up, there-
fore, it may be said that the dystrophies are the result of the action
of the sy 1}]11111;11; poison upon the organism during the embryonic
stage of antenatal life, or upon such of its organs and fissues which
during the feetal (and even the postnatal) period are still in the
embryonic or formative condition.

An interesting question may be referred to briefly at this stage:
How far do other morbid agents (apart from syphilis) produce
dystrophies ? There is good reason to believe that tubercle often
does (vide pp. '3’14—‘3’16), s0 also does aleohol; and there i1s some
evidence that sepsis and the enteric poison may oceasionally produce
dystrophic effects. It may ultimately be found that all the agents
which produce disease in formed organs and tissues produce mal-
formations or dystrophies in developing or forming structures.

Another question remains to be answered under this heading : Can
the dystrophies of syphilis be regarded as in any way special and to be
digtinguished from {leL s say) those of aleohol or tubercle 7 Fournier
is of opinion that to some extent they can be, and refers especially to
infantilism (a group of dystrophies), eranio-facial malformations, and
dental anomalies, as characteristic (especially when all co-existing in
one subject) of the dystrophies of syphilis; but it may be doubted
whether there is sufficient evidence to warrant this conclusion. I
believe that it can hardly be affirmed that any of the dystrophies
are peculiar to any one of the morbid causes (syphilis, tubercle,
aleohol); indeed, the dystrophies may be met with apart from any of
these states. Possibly the dystrophies of syphilis may be special, in
the sense that they are very numerous and very various. The whole
question of the nature of malformations and monstrosities will, of
course, receive full eonsideration in a future volume dealing with
the pathology of the embryo and germ. The reference to it here is
due to that projection of embryonic into fetal life which I have
already several times alluded to (vide pp. 9, 12, 185).

Pathogenesis.

I have now to deal with a very complex and difficult part of the
subject of foetal syphilis, namely, its pathogenesis. In considering the
mode of origin and of transmission of this malady, it is, in the present
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state of our knowledge, impossible to separate feetal from embryonie
and germinal syphilis.  We must of necessity to some extent consider
them fogether; and we are thus led into a veritable maze of theories,
views, opinions, and hypotheses, with here and there a stray fact or
pseudo-fact turning out on closer inspection to be far otherwise.
We must abbreviate as far as is possible this wandering about
among innumerable theories and apparent facts.

With regard, in the first place, to the natuire of the eausal agent in
syphilis, it may be taken as a working hypothesis and as a probable
conclusion that it is microbic or parasitic. It is more than likely
that before long it will be found that syphilis will take its place
alongside of tubercle, typhoid fever, and malaria as due to the action
of a microbe or parasitic organism upon the tissues of the body. As
long ago as 1841, Vanoye puhhslml a note upon an animalcule found
in syphilitic pus {,-’I wn. Soc. d. se. nat, de Bruges, 1. 59, 1841); and in
1868, J. H. Salisbury gave “a description of two new algoid vegeta-
tions, one of which appears to be the specific cause of syphilis and
the other of gonorrheea”™ (Amer. Jowrn. Med. Se., n. 8., 1lv. 17, 1868);
but it was not till 1880 that the search for the causal organism of
syphilis became really prolific in results. From that date (1880),
when Bermann published his article on “The Fungus of Syphilis™
(Areh. Med., New York, iv. 263, 1880}, up to the present time there
has been a steady output of articles dealing with the “bacteria,”
“microbes,”  baeilli,” © streptococei ” and “ microcoeei ” and * fungi ”
of syphilis, The subject has been dealt with by such mlLImrltlea as
Doutrelepont, Finger, I\'La-,':.mwt,—:, Huchs".nmm Lustgarten, Doehle,
and Neisser ; and on several occasions it has been declared with more
or less confidence that at last the causa equsans was found. Recently
it has been affirmed with more than usual confidence that the baeillus
of syphilis had been isolated by Justin de Lisle and Jullien (Aead.
de méd., Paris, 3 &, xlvi. p. 50, 1896); it is deseribed as poly-
morphie (short, threadlike, ete.), it is said to produce (in the guinea-
pig) an indurated uleer with swelling of the nearest lymphatic glands,
and the blood of syphilitic patients added to a three days’ old culture of
the bacillus causes agglutination of the latter. For culture purposes
de Lisle and Jullien used blood plasma separated from the serum,
and also fluid from blisters, for they hold that the negative results
previously obtained were due to the presence in the coagulated
blood of a bactericidal alexin, and they regard the above media
as alexin-free. Whether this ]:nhmmpllm micro-organism be at
last the real bacillus of syphilis or not, does not, Trom the pre-
sent standpoint, matter very much; it i1s sufficient to accept
as a good working hypothesis the idea that syphilis is due to a
microbe.

In the sccond place, we have to consider the mode of transmnission
of 8y philis to the unborn infant. As this matter is most complicated,
I give here a tabular statement of the manner in which I propose
to discuss it, to serve as a sort of memoria fechnien. It will
be noted that T take the periods of antenatal life as my primary
divisions ;—
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1. Ferar PERIOD.

(a) Transmitter.

(#) Mechanism of transmission.
(¢) Results of transmission.
(d) Reverse current.

2. Euervonic PerioD.

(a) Transmitter.
(b) Mechanism of transmission.
() Results of transmission.

3. GerMINAL PERIOD.
(1) Unified Epoch.
(a) Transmitter.

(k) Mechanism of transmission.
(r) Results.

(2) Dual Epoch.
() Transmitter.
(b} Mechanisin of transmission.
(c) Results of transmission.

A reference to the scheme of antenatal life on p. 8 will serve to
explain these sub-divisions, and more especially those of the germinal
period.

1. TRANSMISSION IN THE F@ETAL PERIOD.

(¢) In the feetal period, which may be regarded as extending
(roughly) from the end of the sixth week to the full term, there are
only two possible transmitiers of the syphilitic poison. One of these
“ possibles ” is at once evident—the mother. If we accept for syphilis
the same possibilities as for smallpox, typhoid, malaria, measles, and
the like, then it must be regarded as certain that the virus of the
disease will in some cases at any rate pass from the maternal to the
feetal organism. The mother who is syphilitic transmits syphilis to
her feetus. Thisis sometimes called the maternal variety of syphilitic
heredity, but, as [ have already stated, I prefer not to use the
word “ heredity ” for any morbid state transmitted after the occur-
rence of conception (post-conceptionally). With regard to the second
possible transmitter there is no such obviousness or certainty ; but I
think it may be that, so to say, the embryo may transmit the poison
of syphilis to the feetus. The embr yo may have been infected by the
mother tlunng the embryonic period, or again the embryo may ‘have
had an infection handed on to it from the germ (fertilised ovum);
and it may as it were pass it on to the feetus. It may be that there
was no time for the poison to take effect in the germinal or embryonic
period, or its effects, if there were any, might not be recognised as such ;
so the first distinet signs appear in the feetal state. I admit that this
idea of transmission is unusnal, and that it perhapsimplies the accept-
ance of the theory of lateney ; but, to my mind, it seems to be necessary
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if we are to accept the hypothesis of germ and sperm infection with
syphilis.

(b) With regard to the mechanism of transmission in the feoetal
period, it must, if the mother be the transmitter, be looked upon as
chiefly transplacental. It 1s, of course, jlﬂSﬂi‘Mi that it might be
Lhmuuh the liquor ammnii or transamniotic, but that method cannot
be common, if indeed it occur at all. I do not propose to consider
here the various possibilities of transplacental transmission of disease
from mother to feetus; these have been fully dealt with in Chapters
XI. and XIIL (“placental factor in feetal pathology,” « foetal tubercle,”
ete.), and need not be re-enumerated for feetal syphilis.  Whether or
not it is necessary for the placenta to be diseased (e.g. haeemorrhagic)
in order that the virus may pass, cannot be yet regarded as a settled
question. The mechanism of transmission from embryo to feetus is
still more obscure and uncertain. It may be that the undiscovered
“microbe” or “ fungus ” of syphilis lies latent in the embryonic tissues,
and is thus carried over into the feetal period, becoming active in the
feetal organs ; but here the maze of hypotheses is so bewildering that
we refuse to wander further.

(¢) As to results, it must be accepted in the first place that
the feetus may escape infeetion and be born free of syphilis. This
has been shown to be the case with tubercle, variola, measles,
typhoid, and other maladies which are transmissible, and analogy as
well as direct clinical evidence lead us to expect it in syphilis also.
Again, and this is no doubt what most often happens, the poison of
syphilis expends its full virulence upon the placental tissue, sets up
morbid changes in it, and so kills the feetus; abortion or premature
labour then follows , the former in the early and the latter in the later
months of feetal eustencr or, the feetus may not die in utero but
after expulsion as a result of its prematurity. Again, we may suppose
that the syphilitic virus, so to say, forces the placental barriers and
attacks the intracorporeal feetal organs; then there occurs the long
series of morbid alterations of bone, skin, liver, spleen, blood, kidneys,
thymus, ete., to which reference has been m:u:le and, as a result of
this sy phtllm, infection of the feetus, 1t 1s up-::]lr-d alive with the signs
thereof upon it, or dies in utero and is born in a more or less macerated
condition. Again, the foetus may at the time of birth exhibit not
only the ordinary signs of syphilis, but also some of the syphilitic
dystrophies or malformations; but probably the dystrophies will be
found to be only those of organs which are in an embryonic or form-
ative state in the feetal period, eg. ears, eyes, genitals, limbs, ete.
Once more, the feetus may be born alive and only show external signs
of sy philif-s. some weeks after birth; or, it may never do so, and may
even give evidence of Immunity '1g‘1111~:l, b}f]hlullﬂ

The question of the possible transmission of immunity has caused
much diseussion. The belief that a mother in the secondary stage of
syphilis can confer immunity from that disease upon her unborn mfant
is an expansion of the st: atement made by Profeta (and by Behrend)
that a healthy child horn of a syphilitic mother can be nourished safe.l:,r
by that mother or by a syphilitic nurse; for “ the law of Profeta,” as it
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is generally called, is now held to be that healthy children born of
syphilitic parents are not susceptible of infection. It is extremely
doubtful whether in its expanded sense the law of Profeta can be ac-
cepted as the statement of even an occasional oceurrence.  There is a
certain individuality of the unborn infant to be taken into account
which is independent of all maternal influence, and now and again a
case of innate immunity to syphilis may occur. Again, it has been
found by G, Ogilvie (Brit. Journ. Dermat., x1. 45, 89, 1899) and others,
that of reliable evidence in favour of intrauterine immunisation there
is extraordinarily little, so much so that Buret (Progrés méd., 3 s., x1.
377, 1900) declares that Profeta has made a hasty generalisation from
a few cases, and that he has been deceived by a mirage (“il a ¢été la
dupe d’'un mirage”). On the other hand, there is a fair amount of
evidence in support of the modified belief that mothers who are
syphilitic before conception rarely communicate the disease to their
offspring in extrauterine life; but there is some proof that in post-
conceptional syphilis (.. maternal sy philis acquired when the offspring
is in the feetal period of his antenatal life) the child may be contamin-
ated by the mother after his birth. It is only with this last-named
possibility that we are here concerned. There are so many possible
fallacies (e.g. difficulty in ascertaining the facts of the case, unknown
modes of action of the tissues of the placenta and fwetal organs on
toxins and anti-bodies, influence of treatment, ete.) that it seems im-
possible to decide for or against the “law of Profeta,” save perhaps to
the extent that it is at any rate certain that it is not “alaw.” The fact
that the mother is in the tertiary rather than in the secondary stage
during her pregnancy does not simplify matters much. Theoretically,
it may be reasonably admitted as a possibility, that a pregnant syphil-
itic woman may oceasionally transmit to her feetus alexins or bodies
which enable the feetal organs (including the placenta) to manufacture
alexins which render it immune to syphilis for a short time after
birth. The last point is to be emphasised, for Hutehinson ( Twentieth
Clentury Practice, xviii. 396, 1899) and others freely admit that im-
munity although possible is only temporary. Analogy with vaccinia
and malaria and possibly tubercle in pregnancy supports, although
not very strongly, the theory of occasional intrauterine immunisation.

Among the most curious results of transmission must be placed
those which oceur when twins are found in the uterus. When both
twins become syphilitic no need for surprise exists; but when the in-
fants are born showing syphilis in very different degree, or still more,
when one twin is born healthy and remains so while the other 1s
manifestly syphilitic, the occurrence seems incongruous and even
arotesque. Such observations have been several times recorded, as
Alfred Fournier (L' hérédité syphilitique, p. 294,1891) and others have
shown. No very satisfactory explanation can be found, indeed
Fournier (op. eif., p. 296) says “ c'est la une énigme de plus dans un
sujet qui en comporte un si grand nombre” ; but it may be remarked
that if the mother ean transmit immunising material to her feetus, it
is possible that one feetus of twins (the one, for instance, with the
gtronger heart) may conceivably cause alexins or antifoxins to pass
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to the other feetus. This explanation (or shadow of an explanation),
however, will scarcely hold in the case where the placentas are
separate. If the so-called “law of Profeta” had been found to be
a law, we might have expected another “law ” that the healthy twin
in cases of syphilis would show immunity from the disease after
birth! “Une ¢nigme de plus!™ It may be noted here that the
infection of one of two feetuses in utero is not a phenomenon observed
in syphilis only : it has been recorded in connection with feetal
variola (vide p. 1‘}(}},

() But no allusion has yet been made to what may be called the
“peverse current ” of infection in foetal life, to what has been termed
“ gyphilis par conception,” “ conceptional syphilis,” “syphilis by choc
en refour,” or “maternal retro-infection.” Whether or not this re-
verse current of infection from feetus to mother exists, has been the
subject of great confroversy, and of the most extraordinary diversity
of opinions, and it must alse be admitted of a most regrettable amount
of theorising from most insufficient data, indeed from no data at all.
Some few things seem fairly certain among much that is most un-
certain. They are these. There is a physiological reverse current
from fretus to mother whereby effete materials and carbonic acid are
carried to the placenta and thence pass through it into the maternal
circulation (vide p. 163). There would also appear, from experi-
mental evidence, to be a matripetal current carrying such poisons as
strychnine, curare, hydrocyanie aeid, ete., from the foetus (wide pp. 163,
164). Finally, there is some slight l!.‘;]!El‘iI]]Elltﬂl evidence in support
of the belief that the toxins of the bacillus pyocyaneus and of
diphtheria may likewise reach the maternal circulation. When,
however, we leave the fairly firm ground on which these statements
rest, we find ourselves in a veritable quagmire of hypotheses, in a
shifting sand of theories. This much, [ suppose, may be said with
some slight degree of confidence. When a mother infects her foetus
transplacentally with syphilis and this sets up syphilitic processes in
the feetal organs and tissues, it is quite possible that toxins formed in
the foetal body may pass through the placenta into the maternal
organism ; it seems even strongly probable that this ocecurs. It may
also be believed that such toxins thus reaching the mother may have
some 1njurious effect upon her; in feoetal %1]1‘111]10\ there 18 some
evidence that the nmternnl fever is increased when the feetus is in
the suppurative stage. But the supporters of the reverse current go
much further than tlna' they imagine a healthy mother becoming
infected through her feetus, she herself being up till then free from
infection. It is supposed that the father was syphilitic at the time of
fruitful eoitus, and that through his infected sperm the impregnated
ovum also was infected, that the infection lay latent in the germ and
embryo till the feetal period, and that then syphilis developed in
the feetus and infection of the mother through the placenta followed
by virtue of the reverse current. This tlmnr;l. is necessary in order to
offer an explanation of the cases in which a pregnant woman, pre-
viously non-syphilitic to all appearance, develops the secondaries
(sometimes the tertiaries) of syphilis during her pregnancy,



PATHOGENESIS 249

apparently without any precedent primary sore or chancre. The
maternal disease thus acquired manifestly lacks the primary stage,
and in its abbreviated form is called * syphilis décapitie,” an acephalie
syphilis so to say. (Too much need not, however, be made of this
headless condition of so-called conceptional syphilis, for the syphilis
which develops in the feetus in utero is also always a decapitated
syphilis). Manifestly the acceptance of this view entails the belief
that the father’s syphilis (even in a latent condition) can be passed
on through the ovum and embryo and feetus, and infect the maternal
organism in this eirenitous manner—ecireuitous as fo route, delayed
as to time. This is just the crux of the whole matter; and while
there are some who admit this direct paternal infection of the germ
with transmission onwards to the foetus, there are others who stoutly
maintain its impossibility. Manifestly, there are only two possible
transmitters of syphilis to the feetus in the foetal period, the mother
and the embryo, and the embryo must have got the infection origin-
ally from either the mother or the father. With the questum of
germinal infection I deal later: but if we postulate germinal paternal
contagion, then with regard to the possibility of that contagion being
handed down from germ to embryo and from embryo to fecetus, and
ii‘u n at last 1nfm=t.111g the nmthen all that can be safel y said is that it
is of course possible, but its mechanism is outside ordinary physio-
logical laws of transmission and requires the assumption of the genesis
of heredity.

But coneeptional syphilis is not the only result that may follow
upon the presence in utero of a syphilitic feetus. It has been noticed
that if an apparently healthy mother give birth to an undoubtedly
syphilitic infant she may nurse that infant with impunity, in other
words, she does not develop a mammary chancre. This has been called
Colles’ or Baumes' law; and, like many other things in conneection
with antenatal syphilis, it has been the occasion of no small difference
of opinion. Little wonder! The phenomena of the transmission of
diseases are difficult indeed and capable of being interpreted in
various ways, but when we come to consider the phenomena of the trans-
mission of immunity against diseases, the difficulties are multiplied
and the possible divergencies of interpretation are greatly increased.
And yet the antenatal pathologist has to struggle with these difficul-
ties. ~ Will the reader bear with the writer in his poor efforts to bring
some order out of the “ rudis, indigestague moles” of this subjeet ?

Maternal immunity against syphilis may be, to begin with, an
idiosynerasy possessed by her ; under these ciremmstances the presence
of a syphilitic feetus in her uterus will neither give her syphilis nor
can it be described as conferring upon her an immunity against
syphilis, for that she alveady has. It is possible that some cases
recarded as instances of Colles’ law may be explained thus. In
the next place, it is possible that the mother may take from her
feetus a latent form of syphilis, or that she may already be suffering
from the disease in a latent state; at a later period, namely after
lactation is over, she may show tertiary symptoms, or, on the other
hand, by that time the latency of the disease may have become a
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permanent immunity. (All hypotheses, O friendly reader!) Apgain,
it may be that the mother has acquired immunity from the foetus,
that she has been rendered immune by the toxins or antitoxins or
anti-bodies coming to her through the placenta from the foetus (vide
E. von Diiving, Monatschr. f. prakt. Dermaf., xx. 245, 1895). The
mechanism of this immunisation [ must leave unexplained, for
physiology has not worked out the matter yet, but apparently it is
necessary to regard it as either transplacental or transamniotic. But
vet again, the maternal immunity may be capable of another explana-
tion. It may be, as Boulengier (Journ. d. mal. entan. et. syph., 2 s,
vil. 722, 18935) supposes, that the mother really talkes syphilis, but
that all the strength of the virus is exerted upon the very active
organs of the fetus {me-anL ineluded), which are, as it were, a most
favourable eulture medium for it ; according to this supposition, the
mother has veally given syphilis to the foetus, it has passed throngh
her without tmmhuw her, and there is then no need to suppose that
the feetus obtained either the disease or the power to infeet or
immunise the mother from the father. It is a little difficult to
accept Boulengier's further conelusion, that the feetus who has got
the disease in this sort of unconscious way from the mother can then
actively immunise the mother ; but, as he himself says, it is “ hypothése
pour hypothese,” and who knows'!

After all, Colles’ law is not absolutely a law! Exceptions to it
have heen 1'(311131“553{[ {r-;.r by Drennen, Jouwrn. of Cutan. and Gen.—
Urin. Dis,, xv. p. 125, 1897 ; by J. A. Coutts, Lancet, 1. for 15394, p.
1443 ; by Neuhaus, Monatsehr. j. pralkt, Dermat., xxviil. p. 616, 1899 ; ,
and by several others). We may take Jonathan Hutehinson’s con-
clusions ( Twentieth Century Practice, xviil. p. 375, 1899) on this matter
as being pmvl;it ul and as near to the truth as it 1s at present pos-
sible tr;r that the apparently healthy mother may nurse
her b}]ﬂlllltlf‘ child, the risk to her is infinitesimal while the gain to
the child is mcllulLLhIe, but the risk is not absolutely excluded.
Possibly the exceptions to Colles’ law may be due to a morbid con-
dition of the placenta ; possibly also the oceurrence of cases showing
Colles’ law may be due to a morbid condition of the placenta. The
reader may even make his own choice! In all this bewildering
subject it will be well to remember that it is always very difficult to
oet, the truth, the whole truth, and nothing but the truth, from
syphilitic patients, and that still even on the part of the physician
skilled in elinical methods humanwm est eriare.

2. TRANSMISSION IN THE EMBRYONIC IPERIOD.

(e) In the embryonic period of antenatal life (roughly the first
six weeks, more exactly the time between the formation of the first
rudiments of the embryo in the embryonic area and the appearance
of the transition organism, zide p. 7), there can be little doubt that
syphilis in the 1|1r:l_,hu1 lﬂﬂllllLEJ's an effect upon the organism in her
uterus. The mother in this period, as in the fetal, must be the chief
fransmitter. At the same time it is possible that the embryo may be



PATHOGENESIS 251

infected from the germ, and the germ in its turn either from the
father or the mother; it is even possible that the syphilitic peccant
matter (microbe, “fungus,” toxin) may exist in the spermatic fluid
alongside of the spermatozoa, and may prove the means of infecting
the embryo directly after its germinal life is finished. Of this, how-
ever, more anon.

(&) As to the mechanism of transmission, in this early period very
little can be said with even a shadow of confidence. Irobably the
virusg will travel again in the blood stream from mother to decidual
membranes, and will sometimes pass their barriers to reach the
embryo either by the omphalo-mesenterie veins, the allantoidal (umbil-
ical) vein, or (doubtfully) by the liquor ammii. From the practical
point of view of immediate results it will matter little whether 1t
reach the embryonic organism or not, for the decidual membranes
are, as regards the continuance of antenatal life, the really vulnerable
part. How the syphilitic microbe or toxin is carried over from the
germ into the embryo and its membranes, we do not, of course, know ;
possibly it is latent in the germinal period, possibly it sets up
changes in the germinal period which are simply continued in the
embryonic.

(¢) The results upon embryonic life no doubt vary. In the first
place there may be abortion due to changes in the decidual mem-
branes ; this may well be believed to be very common. It may be
preceded by embryonic death, but of this little or no evidence is
fortheoming. At any rate, the occurrence of abortion is equivalent
to embryonic death. In the second place, it is possible that it may
be the cause of dwarfing or non-development of the embryo; and, in
the third place, from what is known of experimental teratogenesis
taken in conjunetion with clinical experience, it is very probable that
the syphilitic poison coming into contact with the forming organs of
the embryo will cause them to form badly and =o produce malforma-
tions and monstrosities. These matters will be more fitly deseribed in
the part of this work which deals with the pathology of the embryo;
they are introduced here simply to complete the survey of the possible
modes of transmission of syphilis to the feetus,

3. TRANSMISSION IN THE GERMINAL PERIOD.

The germinal period, it will be remembered (if the reader does
not recolleet, let him consult pages 8, 9, and 10), consists of two
divisions, a long period prior to impregnation, and a very short but
very active period following after impregnation. In the former or
ante-conceptional period, there is the dual life of the spermatozoon
and the ovum ; in the latter or post-conceptional period, there is the
unitied life of “11’:" impregnated ovam.  In the former the locus of the
life is the interior of the sexual gland (ovary or testicle); and in the
latter it 18 the interior of the uterus, and for a short time the interior
of the Fallopian tube (that is, if we regard impregnation as occurring
prior to the arrival of the ovum in the uterus).

Let us consider the possible fransimitters of syphilis in this germinal
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period of antenatal life; and now, for the first time, we are brought
face to face with the large problem of the direet influence of the
father in infection. But let us deal first with the mother as trans-
mitter. It is possible that the syphilitic virus in the maternal uterus
or Fallopian tube may infect the ovum as it is being transferred
from the ovary to the uterine interior; it is ]‘.iftr‘m]:l{. also that the
ovum may be already impregnated before it leaves the ovi-sac.
These things are possible, but he would be foolhardy who ventured to
state them as facts. Our knowledge of the action of mierobes and
toxins upon the kuman ovum either before or after impregnation is
practically nil/; we are again, therefore, wandering in a maze of
theories, DBut, and this is the important point, all the observers and
writers who have dealt with this matter have not kept in mind that
it is a maze of hypotheses; some, in fact, have made extraordinarily
confident assertions about its most doubtful parts. Many of them
seem to forget that no one has ever seen the penetration of the human
ovum by a spermatozoon! It has, of course, been shown experi-
mentally that tubercle baeilli may be introduced into the hen's egg,
and that the bacilll may apparently remain latent in the embryo
chick, setting up tuberculosis only after the chicken has left the egg;
but there is a ereat distance between such an experiment and the
assertion that a syphilitic mierobe can pass from the mother into an
ovuin in one of her ovaries and set up syphilis in the feetus that
develops from that ovum. We cannot deny its possibility ; we may
even, from elinical evidenece, be very sure that something producing
such a result does oceur; but the slenderness of the evidence and
the lack of knowledge of the mechanism must never be forgotien.
Similar remarks apply to the theories of the father as trans-
mitter of syphilis, either alone, or more often in conjunction with the
mother. The idea which seems to be present in the mind of those
who believe in infection of the feetus @ patre is that of a spermato-
zoon carrying a bacillus or a toxin of syphilis with it into the ovum,
and at one and the same time impregnating the ovum and inoculating
the new organism with syphilis. This hypothesis of baeilliferous
spermatozoa and their effects may, of eourse, turn out to be correct;
bat it has to be remembered that it is purely hypothetical. Wlmt.
happens when bacilli are brought into contact with spermatie fluid ?
What follows when a spermatozoon is penetrated by one or more
bacilli #  Does the sexual cell eat them or do they weaken the sexual
cell 7 Mnust it not be very unlikely that the bacilliferous spermato-
zoon shall be also the impregnating spermatozoon? Does—but let
us get out of the maze of hypothetical cross-questions again if we
can. The evidences of purely paternal infection may be enumerated
as follows :—(1) The oceurrence of cases of feetal syphilis in which the
father alone was syphilitic (a very rare occurrence, let it be remem-
bered); (2) the frequency of abortions when the father is syphilitic
and the mother healthy, the abortions being regarded as evidence of
syphilis: (3) the good effects of anti-syphilitic treatment of the father
alone in such cases, future pregnancies going on to the full term ;
and (4) the infection of the mother by her feetus or wnceptmmll
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syphilis, on the supposition that in such instances the germ has been
directly infected by the father. As a proof of direct paternal
infection of the germ, this last oceurrence must be left out of account ;
but the other three pieces of evidence have a certain value, a value
s0 great as to make many believe in the possibility of direct paternal
infection without being able to offer any satisfactory explanation of
its mechanism. On the other hand, cases supporting the view are
admittedly very rare, and sometimes a syphilitic (even a recently
syphilitic) father neither gives his wife syphilis nor procreates a
syphilitic foetus. Further, frequent abortions do not of necessity
indicate the existence of syphilis, while the results of treatment are
of necessity of the nature of post hoe ergo propter hoe evidence, [t
has been said also that animals cannot be inoculated with diseased
spermatic fluid; but, as A. Fournier (L'hérédité syphilitique, p. 49,
1801) reminds us, inoculation of the subcutaneous tissue is one
thing, and impregnation of an ovum is another and a very different
thing.

The reader will, I think, have by this time come to the con-
clusion at which the writer has arrived, that direct paternal infection
of the germ (ovum or ovo-sperm) with syphilis can, in the present
state of our knowledge, neither be proved nor disproved—it must be
left unsettled, lying, as Fournier says, as “une veritable pomme de
discorde jetce dans le camp des observateurs.” It may be added that
direct paternal infection has been affirmed in feetal malaria, tuberele,
and even in feetal smallpox (vide pp. 203, 216, and 190).

From what has been written regarding the transmitters in the
germinal period, it will be gathered that nothing of any importance,
nothing at any rate with any certainty, can be affirmed about the
mechanisin of transmission in this epoch. We may imagine the ovum
or spermatozoon bathed in gy philis-infected fluid and absorbing or being
penetrated by the fluid or its bacilli; buf it is a vision which may or
may not be a foreshowing, but still indubitably a vision.

Then, as to results. Again, the antenatal pathologist must plunge
neck deep into a morass of hypotheses and conjectures. Theoretic-
ally, it is to be expected that the results of syphilitic infection in
the germinal period will differ very markedly from those following
later infection. DPossibly they may take the form of umeu:rgmsml
(because so precocious) abortions, and of anomalies in the formation
of the decidual and feetal membranes (hydatid mole): possibly, also,
the syphilis may lie latent and only cause morbid changes in
embryonic or feetal life. This matter, however, will be returned to
again in the diseussion of the |:Ltl1nlmr‘i' of germinal life. In the
meanwhile the antenatal pathologist may ser amble out of his morass
of hypotheses and rejoice to be once more on firm earth; it may turn
out to be only a little island he has reached in the midst of his
quagmire, and that he will be found floundering again almost immedi-
ately ; but for the time he has a firm foothold. I have said what
had to be said regarding the pathogenesis of fretal syphilis, and must
now look at some of the effects of the disease.
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Effects of Feetal Syphilis.

The effectzs of syphilis upon antenatal life are so serious as to
lead writers to search the vocabularies of their various languages for
words strong enough to express the degree of gravity arrived at.
Fournier, for instance, writes in the following sentences of these
results :—* La syphilis est. essentiellement meurtricre pour la jeune
age; elle fait de véritables hécatombes d'enfants: elle les tue avant
la naissance, au moment de la naissanece, aprés la naissance, dans les
premicres semaines on pendant les premiéres annés (hérédo-syphilis).
Mais ce qu'il y a le plus & redouter ce sont lavortement syphilitique
et la polymortalite infantile” (Belgigue Med., Aom, vi. p. 711, 1899),
It cannot be said that Fournier’s language exaggerates the baneful,
murderous, and malignant effects of syphilis on “antenatal life, and it
is easy to agree with “him when he says that syphilis, aleoholism, and
tubercle “ constituent la triade des pestes contemporaines.”

At any one of the three periods of antenatal life syphilis may
prove murderous; it may kill the germ, it may lead to the casting off
of the embryo in a 1‘Lcugmaul Or unrect Hrnﬁvd abortion sac; it may
kill the feetus either direc tly or by leading to its premature expulsion
from the uterus: and it may send the infant forth into its extra-
uterine environment so weak or so diseased as to entail its early
demise. It may also permit an extrauterine life, but one rendered
so miserable by deformity and weakness as to be almost less to he
desired than early death. These are some of its ordinary and
manifest effects, and they do not include the evils that may come
upon others, or even the later ill-effects of the dire malady upon
the individual himself (syphilis hereditaria tarda). For instance,
a healthy mother, who has escaped direct infection from her
husband, may, if we accept the possibility of coneceptional syphilis,
receive the poison from the infant in her womb, becoming infected
because she is about to become a mother. Again, there are the late
developments of congenital syphilis, ineluding the so-called Hutchin-
sonian triad of (1) ma lformed teeth, (2) oe ular inflammation, and (3)
ear disease, especially otitis media, as well as obscure mental conditions
and nervous maladies, and the predisposition to suffer severely from
many other diseases.

And yet the list of possible evil effects is not finished! There is
some reason to suspect that syphilis may pass on (without any
fresh infection) to the next generation. Concerning “syphilis of the
third generation,” as it is called, there is, of course, no lack of differ-
ence of opinion. If it be true that the virus ean thus pass from the
child of a syphilitic pavent to the grandehild, then it would seem to
imply that at birth the ova in the ovaries of a syphilitic infant are
already infected. Cases in which transmission to the third genera-
tion was allegced have been recorded by a considerable number of
observers, and thirty-eight of these cases have been collected by
F. de Armenteros (7%hise, Paris, 1900); and the consideration of the
clinical evidence therein contained would lead us to the conclusion
that the manifestations of this retransmitted syphilis are of the
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nature of abortions, dystrophies, malformations, monstrosities, and
even of the more ordinary syphilitic, visceral, and cutaneous lesions,
But there is always one weak link in the chain of evidence brought
forward to prove these cases; the putative parent may not have
been the real parent.

Surely Fournier bas not used too strong language in deseribing
the results of antenatal syphilis! But even the effects that have
been enumerated do not end the tale of disaster, for national life and
prosperity also suffer from this antenatal malady, and a fall in the
birth-rate accompanied by an increase in infantile mortality cannot
be lightly regarded by social economists. Again and again we read of
cases in which syphilis has so affected the results of marriages as to
give from fifty to a hundied per cent. of dead-born or quic k]y perish-
ing infants. The record (sad record indeed!) for the present seems
to be nineteen dead infants as the result of nineteen pregnancies.
(DX Aulnay, Arch. de toeol. et de gynée., xxi. p. 910, 1894). Well may
Fournier exclaim, “Quelles statistiques! Quelles horribles tables
mortuaires |”  If we take even the average results (private and
hospital practice), we find them to be 46 per cent, of the pregnancies
ending disastrously, with an infantile mortality of 42 per cent.
Of course these results are influenced to a large extent by eircum-
stances. Let us then try to ascertain what the modifying circum-
stances are.

Among the circumstances which modify the effects of syphilis
upon antenatal life we may place, first, the age of the pregnancy when
the infection takes place. If we divide the evil effects into deaths,
and deaths plus syphilitic manifestations, we find, according to
Fournier’s tables, that when infection has oceurred before conception
the mortality is 65 per cent. and the morbidity 70 per cent.:; when
conception and infection have oceurred simultaneously (a hypothesis),
the mortality is 75 per cent. and the morbidity 91 per cent.; while,
when the infection has taken place after conception, the mortality is
39 per cent. and the morbidity 72 per cent. We may draw the con-
clusion, therefore, that so far as antenatal life and health are concerned
the most disastrous results are due to infection in the germinal period,
and the least disastrous to post-conceptional infection. It has been
maintained by some that maternal syphilis acquired in the last three
or last two months of pregnancy spares the unborn infant, but un-
fortunately there is evidenee to show that even then “la syphilis est
meurtricre pour la jeune fige.” It may be said, however, that syphilis
acquired pﬂst-mncept,mnall} 1s more Ll'l]]ng"DU.E for subsequent off-
spring than for the feetus then in utero.

In the second place, the results are modified by the transmitter.
To quote from Fournier’s tables again, when the transmitter is the
father alone, the mortality is 28 per cenf. and the morbidity (“noci-
vité ) 37 per cent.; where the transmitter is the mother alone, the
figures are 60 per cent. and 80 per cent.; and where both parents
may be supposed to transmit, the mortality reaches the high figure of
6i5:5 per cent. and the morbidity the appalling height of 92 per cent.
There is then an ascending scale of disaster in which both the mortality
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and the index of harmfulness reach a maximum when hoth parents
are transmitters, while the minimum is found when the father alone
transmits. Of course, we must not forget that some writers do not
admit paternal infection ; but the statistics given are compiled from
cases in which the father was apparently the sole transmitter.

In the third place, the age of the syphilis in the transmitter would
appear to have a modifying effeet upon the results to the feetus,
It would seem that the three years following infection are much
more fatal to pregnancies and their results than any later three years.
More than this, the first year is by far the worst of the three. It is
during this period that the disease is in the stage of the secondaries.
The first year 1fte1' infection Fournier terms “ l'année terrible,” and
with good reason! Of ninety women infected by their husbands and
who became pregnant during the year following their infection, fifty
aborted or had dead-born infants, thirty-eight gave birth to children
who soon died, and only two gave hilth to infants who survived. As
the syphilis becomes older the danger to the product of conception
becomes less, and the question at once arises whether there is any
age beyond which lies complete safety to the feetus. There seems to
be no doubt that transmission may occur even when syphilis is in the
stage of the tertiaries; but in the case of the father two years would
appear to be a working limit, so to say, to the power of transmitting,
while in that of the mother it may be extended to seven or eight years.
Of course, exceptional instances have been recorded of transmission by
either parent after much longer periods (eq. ten to fourteen, even
sixteen to twenty years); but these are quite unusual and are pro-
bably instances in which no ameliorating effects (e.g. from treatment)
came into action. Hutehinson (Areh. Swig., xi. 78, 1900) thinks the
prolonged ability of the mother to transmit to her offspring may be
due to a storing up of the syphilitic virus in the ovaries and infection
of future fetuses by a sort of telegony. * Ova are remarkably retentive
of impressions, and are perhaps good storage places for morbid
poisons.” Perhaps they are.

In the fourth pl-u:e the character (as regards gravity) of the
disease in the transmitter may be supposed to have some influence
upon the certainty of transmission to the unborn infant. This is,
however, in all pmlnlnllm a pure assumption. It has heen shown
that a very grave type of syplnln in the transmitter may entail no
very disastrous effects upon the offspring. Unfortunately, alas! this
is only one side of the picture, for it has also been shown that the ex-
istence of mild syphilis in the transmitter does not assume mildness
in the consequences which may follow for the feetus in utero. There
is, however, some evidence to support the belief that the state of
activity or quiescence of the syphilitic manifestations at the time of
impregnation usually has a modifying effect upon the results to the
unborn infant.

In the fifth plac e, treatment very clearly and very actively influ-
ences the results of syphilis as regards antenatal and immediately
postnatal life. In the cases in w hich the transmission has been by
both parents, anti-syphilitic treatment, if persevered in, causes a con-
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siderable fall in infantile mortality, and in the cases in which paternal
transmission alone is supposed to be in action the fall is even more
marked (namely, from an infantile mortality of 59 per cent. to one of
3 per cent., Fournter). The gquestion whether the treatment is general
(through the maternal system) or local (vaginal applications to the
cervix) may be found to have a marked influence upon the degree
of good effected so far as the intrauterine contents are interested
(G. Riehl, Wien. Elin, Wehnsch., xiv. 627, 1901).

Finally, in the sizth place, there can be no reasonable doubt that
these various meodifying factors (age of pregnancy, age of disease,
adoption of treatment, ete.) may act in some cases in combination,
and produce, on that account, greater or less effects. It is possible,
also, that the good effect of one factor may simply neuntralise the evil
effect of another. Time and treatment, as a rule, lead to attenuation
of the transmission-results.

Treatment.

It will be more convenient to take up the treatment of antenatal
syphilis in the chapter devoted to Antenatal Therapeutics in general.
In fact, the treatment of antenatal syphilis is the key to all antenatal
treatment ; it is, further, almost the only instance of antenatal treat-
ment which canbe said to have shown distinet successes. The
reader, therefore, is asked to peruse at this point the chapter on
Antenatal Therapeuties with which this volume closes.

[ have now endeavoured, as best I have been able, to arrange in
order what is known regarding the transmitted diseases of the foetus,
In the immediately succeeding chapters I shall have to consider the
transmitted toxicological and tmnnc states, and the diseases which we
are compelled to call “idiopathic.” But, both about the subjects which
have been discussed and about those which remain to be discussed,
let me say one thing—

“ Tittle we know.

Mueh is to be known.
Hardly is it to be learned.”

17



CHAPTER XYV

Types of transmitted Toxicological Conditions: Sources of Information; Problems ;
Lead Poisoning ; Mereurial Poisoning ; Phosphorus Poisoning ; Arsenical

e
Poisoning ; Poizoning with Copper and Sulphurie Aeid ; Carbonic Oxide
and Coal Gas Poisoning ; Effects of Chloroform and Ether ; Morphine
Poisoning ; Tobacco Poisoning ; Aleoholism,

IN the preceding chapter I have endeavoured, not, I am afraid, with
great clearness, but with good intention enough, to give an account
of the diseases which may be transmitted from (or through) the
mother to her unborn infant. Many of these diseases are known to
be due to microbes: all of them are suspected to have such origin;
and their transmission must therefore be regarded as essentially a
transplacental passage of germs or of their toxins from the maternal
to the fietal organism. Further, it has been shown that there is
some measure of proof fortheoming of a reverse current of microbes
and toxins from fetus to mother, with results for the linked
organisms which are not yet very clearly ascertainable, but which
are doubtless of very considerable importance. A sphere here exists
for research of an interesting kind, pregnant with possibilities both
pathological and therapeutic. I have been led also to touch upon
the great question of the transmission of immunity from the one
linked organism to the other, a problem of enormous magnitude and
vast importance for the single organism, how much more for the
intertwined foeto-maternal economy ! Into this problem the antenatal
pathologist is not yet able to enter fully,and can at the most speculate
somewhat vaguely about possible anti-bodies, antitoxins, and alexins
which may be produced in the mother or in the placenta (?), and be
passed through the placental barriers to neutralise the lyssins and to
destroy the bacteria in the feetus. The speculation may embrace
also a reverse current of antilyssins and microbicidal principles
from the foetus and the feetal part of the placenta to the mother.
With regard at any rate to feetal typhoid, it has been shown that the
lumpm-r principle, the hypothetical agglutinin or paralysin, passes
from mother to foetus ; and, as luu::lnng syphilis, there is some reason
to believe in the action of antitoxins and alexins manufactured in the
mother or feetus, and producing immunity in the fortus or mother.
Into this maze of pathogenic possibilities and protective mechanisms,
[ have not, I trust, led the reader too far; I have tried rather to
suggest, than actually to put into words, many of the problems which
exist and which will doubtless in the future come to light. It will
be noticed, however, that the diseussion has to some degree passed

from miecrobes and bacteria to toxins and antitoxins; and this 1s a
258
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circumstance of very considerable importance, for 1t means that we
are approaching the purely chemical side of the ecausation of disease
and health, and of disease-manifestations and health-phenomena. [t
need hardly be said that we are not in a position to translate into
chemical symbols the composition of lyssins and alexins and such
vitally important compounds; but the tendency of investigation is
in that direction. It is therefore suitable, eminently desirable
indeed, that I gather together in this chapter what is known of the
transmission from mother to feetus of the substances whose chemical
composition is well known and comparatively simple. No doubt,
between the phenomena of the tr: umpltmultal passage of the toxins
of disease and those of the transmission of the metallic salts and
vegetable poisons, there is, so to say,a wide and unbridged river;
but there is some hope of a bridge being ultimately built, of at least
some pontoon arrangement being thrown aeross, and it will be well
to anticipate this h]? constructing the 111L113penmhle plers. Let us
then, in this chapter, prepare the pier on the chemical side of the
dividing river. Let us, in other words, consider the transmitted
toxieological states of the feetus.

Of many poisons, mineral and vegetable, which might be intro-
duced into the maternal organism and pass over to the fietus, we
have absolutely no information, either of a clinical kind from
observations on the human subject, or of an experimental nature
from animals. With regard to a few poisons we have seanty details,
both elinical and experimental; and concerning two or three toxico-
logical substances we have enough knowledge to warrant us in
11mng some statements. On the whole, however there is great
ignorance on a very important matter. I may, for the sake of clear-
ness, arrange this scanty information according to its sources into
four parts. These are—(1) The eclinical and post-mortem ev idence
available when a pregnant woman takes, or is given, accidentally or
with eriminal intenft, one or other of the active pc}isunsT mineral or
vegetable ; (2) the information which ecan be obtained from the
chronic poisoning of pregnant women engaged in dangerous trades or
in an unhygienic environment; (3) the facts ascertainable when
medicines are administered to the mother during or just before her con-
finement ; and (4) the results of experiments upon animals, when, for
instance, a poison is injected or otherwise introduced into the maternal
or feetal organism, and its effects upon the foetus or mother noted.

With such sources of information at eommand, I shall endeavour
to answer the following questions regarding certain poisons and their
effect upon the unborn infant ; and I shall condense as far as possible,
for, after all, the facts are often so scanty as scarcely to justify
generalisations. The questions are—(1) Does the poison pass the
placental barriers and reach the feetus? (2) When it passes, is it to
be found in all parts of the feetus and annexa, or only in special
organs ? (3) What changes does it produce in the feetal tissues ? and
(4) Does if cause foetal death, and if so, by what mechanism is this
brought about ? Questions, these are, which the reader will soon find
to be more easily propounded than answered !
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It will be convenient to consider first the cases of poisoning with
lead, mercury, phosphorus, arsenic, and copper ; thereafter, those due
to carbonic oxide, ehloroform, and ether, and to opium, tobaecco, and
aleohol, will be dealt with.

Lead Poisoning.

It has been shown by Porak (Aveh. de méd. expér. et d'anat. path.,
vi. 192, 1894), by means of experiments upon pregnant guinea-
pigs, that lead passes from the maternal into the feetal body ; it does
not seem to accumulate in the placenta, but passes at once through
it to the feetus; having reached the unborn infant, it tends to be
more widely diffused than in the adult, and has been observed in the
skin, liver, nervous eentres, and elsewhere. Porak did not find that
it caused abortion. J. Balland (Gaz. hebd. de méd., Paris, xlin. 1141,
1896), however, by poisoning guinea-pigs with neutral acetate of
lead, produced five abortions out of ten cases; he did not search for
lead in the fwetal tissues. With regard to the human subject, direct
evidence of the passage of lead from mother to feetus is wanting;
but Hermann Legrand and L. Winter (Contpt. rend. Soe, de biol.,
Par., 9 s., i. 46, 1889) found lead in the liver of an infant, who only
survived birth fifteen days: in this case both parents were the
subjects of lead poisoning. The conclusion that in the human subjeect
the existence of saturnism in the parents produces evil effects upon
the feetus in utero is, however, founded not upon experiments upon
animals, but upon clinical observations. In order to establish firmly
this conelusion, observers in the future would do well to submit to
chemical analysis the abortion-saecs and dead-born feetuses and
infants of parents known to be suffering from plumbism.

With regard to the nature of the effects produced upon antenatal
life, much more is known. It was in 1860 that Constantin Paul
(Awrch. gén. de méd., 1. 513, 1860) made a discovery which marked a
new era in our knowledge of the relations existing between lead
poisoning and pregnancy. He proceeded from the known fact that
syphilis in the parents may either kill the fwtus or produce syphilis
in it ; and, from certain observations to be referred to immediately,
he came to the conclusion that, in cases of lead poisoning in the
parents, the offspring might be expected either to perish in utero, or
to suffer after birth from diseases the result of the parental
saturnism. “On comprend que c'est ld un sujet de recherches
excessivement vaste, et qui exigerait, pour étre complet, un grand
nombre dannées d’un travail assidu” (True, Monsieur Paul!)
His observations were made upon workers in type-foundries, and his
attention was drawn to the subject by the following case which he
studied in the Necker Hospital. It was that of a woman who had
worked for eight years in a type-foundry, and who was suffering
from metrorrhagia. Her history was that she had had three healthy
infants as the result of three normal pregnancies before she became a
worker in lead ; thereafter, she had suffered several times from lead
colie, and out of ten pregnancies there had been eight abortions, one
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dead-born infant, and one child at the full term, who died at the age
of five months. This too striking fact (“ce fait trop frappant ™) led

‘aul to make further inquiries regarding other workers, women and
men, in the same trade; and, in 111 he collected eighty-one observa-
tions. These he arranged in six series, about which I will (with the
reader’s kind indulgence) say a few words.

In the first group he placed women who had had more or less
serious signs of plumbism. There were four women in this series
who had had fifteen pregnancies, of which ten had ended in abortions,
two in premature labour, one in a dead-born infant, one in an infant
that died in twenty-four hours, and one in an infant that survived
birth. In a second group were placed five women (including the
original case referred to above), who had had normal pregnancies
prior to their working in lead, but who afterwards out of thirty-six
new pregnancies had had twenty-six abortions, one premature labour,
two dead-births, five infants of whom four died in the first year, and
two infants who survived. In the third series is a single case, that
of a woman who had ceased to work in the type-foundry ; as a worker
she was five times pregnant, and had five abortions ; after ceasing to
work she had one pregnancy, the result of which was a living and
healthy infant. In the fourth series were two cases—(1) That of a
woman who had ceased to work in the foundry, gave birth to a living
infant four years later, and had then returned to work, and had
since had one abortion and probably three others; (2) that of a
woman who had on two ocecasions ceased to work, and in each
interval had had a living (and surviving) infant, and who had there-
after worked continuously and had two abortions. The fifth series
was very interesting ; it contained seven cases, in which either the
husband alone was E"{lrﬂ‘ieﬂ. to lead poisoning, or in which, although
both parents were exposed, the husband alone suffered from signs
of saturnism. Out of thirty-two pregnancies, there were eleven
abortions and one dead-birth, while of the twenty infants born alive
eight died in the first year, four in the second, five in the third, and
three survived. The conclusion drawn is that the father as well as
the mother may transmit the evil effects of lead poisoning, although
in a less grave degree, to the offspring; but to do so he must be
suffering from the lead (“en puissance de plomb™) at the time of
fecundation. In the sixth and final series were the cases where the
blue line on the gums was the only sign of plumbism : there were six
women 1n this series, who had twenty-nine pregnancies, among which
there were eight abortions, one premature labour, twelve dead
infants, and eight living infants; so that, when the effects of the
lead on the parent were less marked, the results to the offspring
were also less severe. [Daul draws the evident conclusion that, while
lead poisoning does not prevent feeundation, it very gravely interferes
with antenatal life; for, out of a total of one hundred and twenty-
three pregnancies, in seventy-three the product was dead before
expulsion from the uterus, and thirty-five infants born alive died in
the first three years of life. Manifestly it is a grave matter for the
feetus when one or both its parents are “en puissance de plomb.” In
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a later article (Compt. vend. Soc. de biol., 3 s, 1ii. 4, 1862), Paul added
two other cases to the list, giving a total of one hundred and for ty-one
pregnancies, ninety-one abortions, dead births, and premature labours,
and thirty- five infants who died in the first three years of life.
Fournier's exelamation regarding syphilis is surely not inapplicable
here also: “ Quelles statistiques! Quelles horribles tables mortuaires!”

‘aul’s observations were so evidently important that they at
once called forth a leading article in the Gazette des hipitaus (xxxiil,
225, 1860), and stimulated observers in other countries to make
further investigations. Benson Baker (Trans. Obst. Soc. Lond., viii.
41, 1866), for lll.fattl’i]ﬂ{: recorded three cases in which lead poisoning
in both parents was apparently the cause of one or more abortions ;
but in one instance there was syphilis also. Daker was of npiniml
that the lead killed the feetus in utero, and that thereafter and on
that account abortion took place; but he admitted that the expulsion
of the uterine contents might be due to the action of the metal on
the uterine musele. Lincoln (Boston Med. and Suryg. Jovrn., 1xxxvii.
306, 1872) had an article on “the influence of the exhalations from
fresh paint upon the feetus in utero.” J. T. Arlidge also, in a
pamphlet on The Diseases prevalent among Potters (London, 1872),
referred to the great infantile mortality in the offspring of such
workers in lead ; and F. Roque (Compt. rend. Soe. de biol., b s.,iv. 243,
1574) aseribed to the working in lead not only the high infant death-
rate, but also the frequent occurrence of idioey, ]Il]'JL{'lllt'q', and
fc‘plIElE}, in most of Roqgue's sixteen families the father alone
suffered from plumbism. Sireday (Jowrn. de méd. et chir. prat.,
xlvii. 63, 1876) and Ganiayre (7Thése, Paris, 1900) also considered
the relation of abortion and lead poisoning: and Lefour (Bull. Soc.
d'anat. et physiol, de Bordeaua, viil, 84, 1887) dealt specially with the
father’s influence,

An observation, resembling in some of its details that made by
Roque, was published by O. Renmnert (Awreh. f. Gynaelk., xviil. 109,
1881). He found that of the children of eleven men who were
workers in pottery-glazing, many had certain eranial anomalies. All
the eleven men suffered from plumbism ; in two instances the wives
were also markedly affected, and in some other cases they showed
slight signs of poisoning, but some of them were quite free. Either at
birth, or soon thereafter, the heads of the infants were in many in-
stances noted to be squa,le-slmped, with very evident tubera frontalia
et parietalia ; they inereased rapidly in size, but the fontanelles were
not larger than usual, the sutures did not gape, and the orbits and
position of the eyeballs were normal (no hydrocephalus, therefore).
There were no signs of rickets in the bones of the chest, limbs, and jaws;
and the other organs were healthy. These infants grew fairly normally,
neither their intelligence nor their general strength and nourishment
being affected ; but they had a very special tmuleucv to convulsions
(tonic and clonic contractions of the back and limbs), and a oreat num-
ber of them died (twenty-eight out of fifty-six who were affected, or
o0 per cent.). Most of the maerocephalic children suffered from cmn'ul—
sions, but even the non-macrocephalic were sometimes affected in this
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way ; and out of the total number of seventy-nine infants, fifty-six, or
71 per cent., were affected either with macrocephaly or convulsions or
both, but it i1s to be noted that six dead-born feetuses are ineluded
amongst the non-affected. Rennert divides the cases into three groups :
—In the first, both parents were affected, and the proportion of macro-
cephalics was 95 per cent. (eighteen out of nineteen cases, the remaining
infant being dead-born): in the second group the mothers were only
slightly affected, and eighteen out of twenty-seven cases (67 per cent.)
were affected ; and in the third group the mothers were healthy, and
twenty out of thirty-three cases (61 per cent.) were affected. In
tennert’s cases the influence of syphilis and aleohol was apparently
excluded. The localisation of the effects of the lead upon the brain
and cranium is interesting when taken in conjunction with Porak's
experimental results, in which the metal was found specially in the
nervous centres. From Legrand and Winter's case (loe. eit.), the
conclusion, however, may be drawn that lead tends to localise in the
liver and spleen; it was calculated that in the liver, which weighed
45 grammes, there were from 7 to 8 milligrammes of the metal; but
unfortunately neither the nervous centres nor the placenta were
available for analysis. The visceral changes present were of the
nature of irritative lesions of the liver and kidneys; and in the
latter there was also a developmental arrest in the absence of the
zone of glomeruli in process of formation. It is difficult to regard
M. Anker'’s case (Berl. klin. Wehnsehr., xxx1. 577, 1894) as a genuine
instance of antenatal transmission, for the child was eight years old,
and may have received the poison in other ways.

From these scattered references to lead poisoming it is clearly
unsafe to draw many conclusions ; but it may be tentatively suggested
that there is a certain resemblance between the resulting phenomena
and those found in syphilis. There is the marked tendency to
abortions and dead-births and to infantile multi-mortality ; there are
indications of dystrophic changes, perhaps located specially in the
brain ; and there is some evidence of peculiar visceral lesions due to
the irritative effects of the metal on the tissues. Apparently, also,
there is paternal as well as maternal transmission.

Mercurial Poisoning.

When a pregnant woman is the subjeet of acute mercurial poison,
abortion has been known fo follow: but Wynter Blyth (FPoisons, p.
643, 1895) referred to the case of a girl who swallowed 4} oz by
weight of the liquid metal in order to procure abortion, but without
any such effect, although she suffered later from tremor and paralysis.
It is, however, with the effeets of chroniec mereurial poisoning upon
pregnancy and the foetus that we are more dirvectly concerned. As
with workers in lead, so with pregnant women employed in trades in
which mereury is employed, there is evidence that the absorption of
the metal leads not infrequently to abortion, and that even when the
infant is born alive it may show mgns of poisoning, eg. mercurial
tremors. A. Lizé (Union méd., 2 s., xiii. 106, 1862) Im..a found that,
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among women exposed to the fumes of nitrate of mereury, pregnancy
was undoubtedly interfered with. Of twelve pregnancies of women
(not themselves workers) who were married to workers in mercury,
there were two premature labours, two dead-born infants, three chil-
dren who died during the first four years of life, and five children
who survived ; of the five surviving children, however, one only was
strong, and it is noteworthy that, at the time of his coneeption, his
father was not a worker. In two cases both father and mother were
exposed to the poison, and of fourteen pregnancies which followed,
five ended in the birth of dead-born fietuses, and of the progeny of
the other nine, only three infants survived their fifth year. In three
cases the mother alone was exposed; there were seven pregnancies,
three of which ended in abortions, one in a dead-birth, and of the
living infants one was tubercnlar. A curious observation is referred
to by Wynter Blyth (op. ¢it., p. 644, 1895); it was that of a woman,
twenty years of age, employed in making barometers, and who suffered
from tremor and salivation; during a three months’ pregnancy the
tremor ceased, but again appeared after she had aborted; she again
became pregnant, and the tremor ceased until after her confinement.

With regard to the passage of mercury through the placenta to the
feetus, Porak (loc. cit.) found from experiments upon pregnant guinea-
pigs that the metal showed a marked tendency to be stored up in the
placenta, and that it was not to be discovered in the other fomtal
organs; it caused abortion in two cases out of six. A. Plottier
( Lhise, Genéve, 1897) found no mereury in the placenta, liquor amnii,
and foetus of a guinea-pig that had received peptonate of mercury in
the form of subeutaneous injections: but in the case of a pregnant
rabbit, that received the mercury in the same form and manner, the
metal was found both in the placentas and the feetuses, but not in
the liquor amnii. - In the case of the human subject, the most
important evidence available is got from the cases of syphilis in
pregnancy in which mercury has been administered. The results of
the examination of the feetus for mercury in such cases are contra-
dictory, but H. Cathelineau and H. Stef (Ann. de dermat. et de syph.,
i. 972, 1890; Bull. See. frang. de dermat., i. 167, 1890) found the
metal in the placenta, liquor ammii, and foetus in five pregnancies
in the human subject, and one in the rabbit. The mercury was
detected in the liver, spleen, heart, kidneys, meconium, lungs, and
brain ; the amount in the liver was 0000121 gramme in 10 grammes
of the organ, or 0-0182 gramme in the whole viscus ; the other organs
named contained less. Strassmann (Aweh. f. Physiol,, Suppl. Band,
s. 95, 1899) and D. Mirto (Gior. di med. leg., Lancisiano, vi. 1, 1899)
have also made observations on the transplacental passage of mercury.

The following conclusions seem fairly warrantable. Mercury
given to the pregnant woman in the treatment of syphilis passes to
the feetus, liquor amnii, and placenta ; in these circumstances it seems
not to eause but to prevent abortion. In non-syphilitic women, how-
ever, who have received mercury into the system in connection with
their work, and who are suffering from mercurial poisoning, the
results would appear to be abortions, dead-births, and congenital
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debility ; but mercury does not seem to be so fatal in these respects
as lead. In one instance at least the signs of maternal poisoning
largely disappeared during pregnancy [cmmentmtmn of toxie action
upon the feetus or accumulation of the metal in the placenta ?).
Mercury a,]rp!uenll"p’ passes to the foetus in the rabbit also, but not
in the guinea-pig; in the latter case it is stored up in the placenta
and, therefore, in one sense reaches the fewetus, the placenta being
looked upon as one of its organs. It is not known what changes the
mercury produces in the placenta and foetal organs when it reaches
them.

Phosphorus Poisoning.

That phosphorus passes in some form from mother to feetus is proven
by the presence of phosphates in the latter; but in what form the
metal passes is not known (vide p. 149). Nevertheless, several ex-
periments have been carried out to settle this point. As far back as
1‘-:'3? L. Restelli (Gior. d. v. Acead. med.-chir. di Torino, 2 s., xxix.

257, 321,1857) made analyses in the case of puppies; and much more
recently, L. Borr {h{iftmmm med. d. Sperimentale, 1. 267, 1896), using
much more exact methods, detected phosphorus in the fotuses and
placenta of poisoned rabbits. Both observers obtained positive
results, but left the question of the form in which the metal passed
uncertain. Porak (loc. ¢if.) got negative results in the case of guinea-

108,

5 There is sufficient evidence, both from the lower animals and the
human subject, that in maternal phosphorus poisoning, lesions exist
in the feetus similar to those found in the mother. I. M. Miura
(Areh. f. path. Anat., 9 F., vi. 54, 1884) found fatty degeneration of
several of the feetal organs along with subserous ecchymoses in two
rabbits and two guinea-pigs that had been poisoned with phosphor-
ated oil administered by the mouth. Pulewka (Diss., Konigsb. i. Pr.,
1885) and 8. F riedlinder (Diss., Konigsb, i. Pr., 1892) repm*ted cases
of phosphorus poisoning in pregnancy, and the latter noted changes
in the fietal organs (fatty degeneration). In 1893, also, C. Seydel
( Virtljsehr. f. gﬁnrﬁaf Med., 3 F vi. 280, 1893) recorded a case of
phosphorus poisoning in w hich the vietim gave birth to twins, dead-
born ; with the exception of Mntrunwleut effusion into the serous
cavities, the feetuses showed no naked-eye changes, but, on microscopic
examination, extensive fatty degeneration of the liver cells was dis-
covered ; the kidneys and heart exhibited no microscopical altera-
tions. G. Corin and G. Ansiaux ( Vatljschr. f. gerichi. Med., 5 F., vii.
84, 1894) carried out experiments upon dogs; one of these was
pregnant with eight puppies. The membranes were separated from
the uterine walls b} blood effusion in which small oil globules were
suspended ; the placental villi were much degenerated, and showed
fatty streaks; the liquor amnii had a reddish colour; the foetal heart
contained partly coagulated blood; there was yellnw fluid in the
pleural and peritoneal cavities, and there were ecchymoses on the
pleural and peritoneal membranes; and although the analysis of the
feetal organs did not indicate the presence of phosphorus, the authors
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concluded from the other signs that the poison had passed to the
feetuses,

The preceding statements refer to acute phosphorus poisoning
but the question arises whether in the chronic poisoning associated
with certain trades any effeets upon pregnancy and the foetus have
been noticed. According to Palazzi (Ann. di ostet. ¢ ginee., xxiil, 350,
1901), a case is on record in which for eight days a pregnant woman
took small doses of phosphorus causing subacute poisoning; never-
theless she ultimately recovered, and was delivered two months later
of a living and well-formed infant. With regard to the women
workers in match factories, the facts elicited b} Borr: were contra-
dictory, in some factories abortions being common, and in others not
above the average. Possibly the risks of serious results are nowadays
much lessened through improved hygiene.

Arsenical Poisoning.

There are few observations regarding the effect of either acute or
chronic arsenical poisoning on antenatal life. Keber ( Friljselr. f.
gericht. w. off. Med. xxiii. 300, 1863) records the case of a woman,
pregnant at the fourth month, who poisoned herself with arsenic in
the hope of producing abortion. After an illness of two days she
died, and apparently aborted after death, for a feetus about 5 inches
long was found lying at the vulva. On chemical examination no
trace of arsenic was discovered in the foetus. Simila,rl‘},r in G.
Filomusi-Guelfi's case (Gior. internaz. d. sc. med., Napoli, ns., x. 392,

1888) no arsenic was detected in the macerated seven lllﬂlltl'lb feetus
of a woman who had premature labour sixteen days after being
poisoned. Keber (loe. eit.), however, refers to a case published in
1846 in which traces of arsenic were found in the uterus, placenta,
and feetus, but not in the liquor amnii,

Experimental evidence goes to prove that in the guinea-pig aft
any rate arsenic passes through the placenta to the feetus. De
Arcangelis is quoted by Palazzi (Ann. di ostef. ¢ ginee., xxiil. 350,
1901) as having demonstrated that the metal is found in the foetus
and in the liquor amnii, but in smaller amount in the latter; the
:p.la.nut.y which passed was greater in acute than in chronic poison-
ing ; the passage was qmck and oceurred at all dates in pregnancy.
Porak (loc. eit.) also found that arsenic passed (with diffieulty) to the
foetus, and that it was there stored up chiefly in the skin: a some-
what remarkable observation, when the therapeutic effects of the
drug in skin diseases is borne in mind. Porak also found it to be a
powerful abortifacient in the guinea-pig, probably on account of the
placental hemorrhages which resulted. In the case of the rabbit,
Plottier (op. eit.) also got a positive result as to the passage of arsenie.

Data regarding the effect of arsenic on the feetal organs are too
scanty to warrant the drawing of any conelusions.

As to the influence of poisoning with copper upon antenatal life,
next to nothing is definitely known. Of experimental evidence there
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is likewise little; but Philipeaux (Compt. wend. Soc. de biol., T's
227, 1880) found that by mixing basic acetate of copper with the
food of a pregnant rabbit, small quantities of it could be detected in
the feetal tissues. Porak ({oe. eif.) noted that, in the case of guinea-
pigs, the copper tended to accumulate in the placenta, liver, central
nervous system, and sometimes in the skin ; but he did not observe
any abortifacient action,

Casper (Handbook of Forensic Medicine, New Sydenh. Soc, ii. p.
82, l&ﬁ‘?) records two cases of poisoning with sulplurie actd in
pregnancy ; in one of these in which the gestation was at the fourth
month, the liqguor amnii had a decidedly acid reaction ; Casper regrets
that in the other this peint was not investigated. Palazzi (loe.
cit.) vefers to a case seen by Otto in which the mother was poisoned
with sulphuric acid, and the five months’ foetus had a reddish brown
skin as hard as parchment, with healthy internal organs; the con-
clugion is drawn that the acid can only have reached the liguor
amnil. This case raises, without in a great degree settling, the
question of the cause of feetal death in such forms of poisoning;
probably it is in most instances due to the effects upon the mother,
while in a few cases it may be caused by the direct action of the
poison on the feetus. To this matter, however, I shall return under
the heading of feetal asphyxia.

It will now be well to consider certain poisonous gases and their
effects upon antenatal life. These are carbonic oxide, chloroform,
and ether.

Poisoning with Carbonic Oxide or Coal Gas.

Cases of carbonic oxide and coal gas pﬂlhﬂlllllg may be considered
together. DBreslau (Monatschr. f. Geburtsk, 1. Frauenk r., xill. 449,
1859) narrates how two pregnant women !M::r(: poisoned by inhaling
coal gas (which contains carbonic oxide); one woman gave birth
twenty-four hours later to a recently dead feetus: the other, who was
less affected by the gas, had a living infant some time afterwards.
In M. B. Freund’'s case (Monatschr, f Geburtsk, w. Fravenlr., xiv. 31,
1859) the poisoning was less marked, merely causing headache, but
five weeks later a macerated fcetus was expelled from the uterus.
D. T. Nelson (Chicago Med. Gaz, 1. 42, 1880) also mvmded an
instance of “coal gas l)ﬂ]‘:l)lllll“' of a fetus at term.” F. Falk
( Vrtlyseher. f. gerichtl. Med., F., xl. 279, 1884) gave interesting
details of a case of car lmuie uxul{, poigoning in a woman, forty-two
years of age, who was in the eighth month of her pregnancy. Her
blood had the bright red appearance due to this form of poisoning,
but the blood of t.he female feetus in utero had the usual dark colour,
and Falk concludes that the placenta does not usually permit
carbonic oxide gas to pass to the feetus. At the same time he refers
to a case noted by Liman, in which both the maternal blood and that
of a six months’ feetus showed the speetroseopic appearances peculiar
to carbonic oxide poisoning.
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There is also some evidence, derived from experiments, bearing
upon the transmission of this gas from mother to feetus, A. Hogyes
(Areh. f. d. ges. Physiol., xv. 335, 1877), for instance, poisoned two
rabbits with carbonic oxide in from one to one and a half minutes; but
the spectroscopic examination of the foetal blood gave negative results.
Fehling (Arch. f. Gynack., xi. 523, 1877) found, however, that if
rabbits be submitted to the effect of coal gas mixed with air for a
longer time, the blood of the feetuses sometimes but not always showed
traces of carbonic oxide, but always to a less degree than did the
maternal blood. N. Gréhant and Quinguaud (Compt. rend. Aecad. d.
sc., Paris, xevii. 330, 1883) exposed pregnant dogs to the fumes for
thirty-five minutes, and found the gas in the blood of the foetuses,
but always in small quantity. The conclusion, therefore, seems to be
justified that, in experiments upon animals, carbonic oxide does pass
in small amount through the placenta, but that in the case of the
human subject the feetal death is due rather to the maternal asphyxia
than to the direct action of the poison, DBut, again, the cases are too
few to warrant the safe drawing of conclusions.

Chloroform.

When chloroform was first introduced into obstetrics, fears were
widely expressed. lest it might injure -the infant. How can we
“know or ascertain the possible consequences of the use of such an
agent on the brain of a child ? And how can we calculate what may
be the ultimate consequences of its action in reference to the
development of the mental faculties?” These questions were asked
in April 1848; and in October of the same year Simpson answered
them by stating that out of 150 infants horn under anwsthesia, all
except one (a macerated foetus) were born alive, and that he was not
aware that any of them had since suffered from ©cerebral effusions,”
“ gonvulsions,” “ hydrocephalus,” or any other of the “ affections which
have been prophesied as certain to befall all such infants = (Ubstefrie
Works, ii. 638, 1856). The matter was also discussed in Germany
(L. Melischer, Deutsche Klinik, iii. 271, 1851). Of recent years the
question has been raised anew but in a modified form, for it has been
asked whether jaundice in the new-born infant might not be due to
the effect of chloroform on the fetus. H. Fehling (Awvch. f. Gynaek.,
ix. 315, 1876) found no trace of any such influence, an experience
shared in to a large extent by P. Zweifel (Awch. f. Gynack., xii. 252,
1877); but Hofmeyer ( Zagebl. d. versamml. deutsch. Natuvf. u. Aerzte,
Eisenach, 1v. 295, 1882), in the case of twenty-two infants, the
offspring of mothers who had been chloroformed in labour, found all
of them more or less icteric and showing albumin and tube casts in
the urine. In Hofmeyer's cases, however, the labours were long and
the amount of chloroform inhaled considerable (30 to 100 grammes):
manifestly other influences were at work besides the chloroform.
F. Ahlfeld (Lehrb. d. Geburtsh., 201, 1894) is inclined to think that
the prolonged use of chloroform in labour may asphyxiate the foetus,
and bases his belief on ten eases of Camsarean section, in eight of
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which meconinm was found in the liquor amnii. Ordinary everyday
experience, however, shows that chloroform given in labour has little
or no injurious effect upon the fetus.

With regard to the experimental proof of the passage of chloroform
from the maternal to the feetal blood, there is as yet no absolute
certainty. P. Zweifel (FBerl. klin. Wehnschr., x1. 245, 1874) found
that the urine of infants born to chloroformed mothers had a
reducing effect upon Fehling's al]-.:-llme copper solution. In a later
resear ch Zweifel (Areh. f. Gwmeﬂ xil. 258, 1877) tested the pldc‘ental
blood more accurately, and in six out of seven cases noted quite
distinetly the smell of phenyl-carbylamine (isonitrile), a peculiar and
penetrating odour. Fehling also got positive results with the
carbylamine test (Awech. /. Gynaek., xi. 554, 1877). There 1s, there-
fore, strong evidence in favour of the belief that chloroform gas passes
into the feetal blood; and, it may be added, that there is no strong
evidence that when there it produces any serious effects,

Ether.

Gloomy forebodings about the effects of ether upon the fretus
in utero were freely entertained, just as we have seen they were
regarding chloroform. One writer in 1848 (G. T. Gream, Pamplilet,
1848) expresses his fears as follows: “ It is admitted by all that the
pulsations of the feetal heart are greatly increased during inhalation
—indeed, to such an extent has this been noticed, that in some
instances the pulsations could not be counted, so much were they
accelerated. Are not effusions to be feared from this? Are not
convulsions after birth likely fo ensue? And may not that occur
which would make the most heartless mother shudder at the bare
possibility of herself, by want of courage, being instrumental in
producing ? May not idioey supervene? Of this we have as yet no
experience, nor shall we have, perhaps, for years; but when one such
case occurs, will there be found any one who will afterwards be
persuaded to submit herself to etherisation during pregnaney ?”
Fortunately we are often more frightened than hurt, and suffer often
more in apprehension than in Iealit}r—Pham sunt guee nos terrend,
quaim quee premunt ; et sepins opinione quam re laboramus !

As with chloroform so with ether, its transplacental passage to
the feetus has not been absolutely proven, although it is extremely
probable. To recapitulate, there is no reason to doubt the passage of
either chloroform or ether to the feetus, neither is there any reason
to apprehend toxic effects unless the maternal anmsthesia be very
deep and long continued.

I now pass to the consideration of the action of opium, tobaceo,
and aleohol upon the unborn infant.

Poisoning with Opium.

The subject of the possible poisoning of the feetus with opium is
chiefly remarkable for the lengthy debate, occupying three meetings,
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to which it gave rise at the New York Obstetrical Society in 1877.
At these meetings, or as a direct result of them, a considerable
amount of clinical evidence, of a curiously contradictory sort, was
cathered together, mainly in reference to the effect which morphine,
administered to the mother during pregnaney or at labour, had upon
the unborn infant. The discussion arose out of a case of eclampsia
in the mother treated by hypodermic injection of morphine, with
asphyxia and subsequent convulsions in the child, the account of
which was communicated by J. B. Mattison at the January meeting
of 1877 (Amer. Jowrn. Obst., x. 299, 1877).  In all, one and one-third
orains of morphine were administered ; the infant was asphyxiated at
birth, was resuscitated with difficulty, and thereafter passed through
nine convulsive seizures; both mother and child recovered. On the
motion of Paul F. Mundé, the subject was made the special topie for
discussion at the next meeting (February 1877), and Mundé himself
opened that discussion, which was entitled *The Influence on the
Feaetus of Medicines, particularly Narcotics, administered to the mother
during pregnancy and labour.” He recorded a case (Amer. Jowrn. Obst.,
x. 300, 1877) in which a woman had been taking from twelve to
sixteen grains of morphine daily during the whole course of her
pregnancy ; feetal movements were normal, and the infant was born
alive and apparently quite healthy. Mundé suggested that there
may have been gradual habituation of the feetus to the morphine.
[t may be noted here that Ernest Kormann (Dewfsche med. Welmselr.,
iii. 356, 1877) reported a very similar case, in which a 1;1‘111%r
“morphiophagous woman, who took from two to four times daily a
quarter of a hypodermie H}II]‘.I“L-flll of morphine—* Iles wurde die
canze Schwangerschaft hindurch fortgesetzt, und trotzdem erfolgte
keine der prophezeiheten "al,mlm"Ln” and the feetal movements
were in no way abnormal, and the infant was horn alive and healthy.
Kormann concluded that very little or no morphine reached the feetus
through the placenta.

To return to the disenssion in the New York Obstetrical Society,
Fordyce Barker gave his elinical experience on the matter, and con-
cluded that there was no evidence which ecould be accepted by
seience, that narcotic drugs, administered to the mother, ever pro-
duced their specific effects on the feetus in utero.  W. M. Chamber-
lain expressed similar views, founded upon the fact that he had
reported a case in which a woman took during pregnancy, labour,
and lactation, twenty grains of morphine every 1ln, and the clnld
showed no ill effects. Peaslee continued the discussion, LR]!IEH"‘.HIW
very strong opinions on the innocuousness tn the foetus of opium
given to the mother; he asked sarc astically, “ Does any physician
]~.mm of a narcotic which, given to the nmt.hm*, will even put a feetus
asleep o' nights, in cases where the mother is kept awake and in
distress by too forcible and continuous feetal movements 2”7 W, L.
Gillette, however, cave quite a different aspect to the discussion: he
brought forward the details of six cases, in all of which morphine was
administered to the degree of producing its physiological phenomena,
and in all of these instances the infant was bhorn in a more or less
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asphyxiated condition and with contracted pupils. All the infants
save one recovered, and in the one that died intense cerebral con-
gestion was found. The morphine was given in labour instead of the
usnal anwsthetics (ehloroform or ether). The recovery from the
asphyxia was quite unlike that in ordinary cases of apnoa neo-
natorum. In two other cases, Gillette gave atropine hypodermically
to the mother in the second stage of labour; in one of these the
infant’s pupils were markedly dilated. Skene believed, with Gillette,
that morphine, given to the mother, would produce its specific effects
on the feetus. Thomas added notes of two cases in which the foetal
heart-beats seem to have been slowed by morphine,

The discussion closed, as so many such discussions do, with the
expression of a very decided difference of opinion among the medical
men taking part in it; but to the reader at a distance the impres-
sions given are that Gillette and those who agreed with him had at
least some faefs on their side ; and that morphine, given to the mother
to the extent of producing specific effects upon her, produced
them also upon her feetus in utero. It is true that soon afterwards
W. T. Lusk (Awmer. Journ. Obst., x. 413, 1877) gave details of eleven
cases In which Gillette’s experiment was repe: ated : only twice did the
infants show asphyxia. To this Gillette replied (Amer. Journ. Obst.,
x. 612, 1877) with a second series of fifteen cases, in which he
obtained results almost identical with those 'pre\-'iousl;j.' oot by him-
self ; and he attributed Lusk’s failure to obtain a similar effect to
the fact that he (Lusk) “did not push the nh'ug to a sufficient
extent to produce even its safe phenomena.” K. L. Partidge’s
observations (Amer. Jowrn. Obst., x. 558, 1877) went to support
Lusk, while J. J. Lamadrid’s case (tbid., 466, 1877) added a little
strength to Gillette’s opinion. Thus the great battle ended with a
splutter of fire on both sides and a few stray shots in the gathering
darkness.

Elsewhere than in New York the effect of morphine on the fartus
gave rise to discussion. Fehling (dwreh. f. Gynack., ix. 315, 1876)
thought that cases which he had seen proved that the asphyxia
neonatorum (with cerebral cmlg{estmu} which sometimes followed
might be ascribed to the morphine.  Ahlfeld (Lehvbuch, p. 202, 1894)
also met with a case which he regarded as one of cﬂngemtal oplum
poisoning. Both he and ].‘L]‘lllllfi‘ regarded the negative results of
others (eq., F. Benicke, Centribl. . Gyniik., iii. 175‘, 1879) as due to
habituation of the foetus to the effects of morphine. P. Kubassoff
(Dissert., St. Petersh., 1879) also found that opium produced distinet
effects upon the foetus.

The actual presence of morphine in the infant at birth was shown
by Bureau in 1895 (Journ. de. méd. de Par., 2 s., vii. 597, 1895); the
mother took one gramme of morphine daily, the infant was born with
a club-foot, and morphine was found in the blood of the vessels of the
cord and placenta. A. Plottier ( Z%ése, Genéve, 1897), in the case of
the rabbit, discovered morphine in the feetuses and placentas, but got
doubtful results for the liquor amnii; K. Marquis (cited by Plottier)
obtained similar results with foetal kittens,
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A curious piece of evidence which goes to support the view that
morphine produces an effect upon the feetus in utero, is supplied by
Féré (Sensation ef Movvement, p. 96, 1900). He narrates the case of
a pregnant woman with the morphine habit, who, when she attempted
to abstain from the drug, was so tormented by excessive feetal move-
ments that she had to return to the opium, whereupon the feetal
spasms ceased. He had observed the same phenomenon in connection
with bromide of potassium.

The general conclusion may therefore be drawn, that morphine
given to the mother affects the unborn child, but that while the habit
persisted in during pregnancy seems to pr oduce no bad effects on the
feetus, the taking of large doses at the time of labour predisposes to
asphyxia neonatorum. There is no ground for supposing that it leads
to abortion ; obviously such a result is not to be expected. There is,
however, room for much more investigation here; and these views
may require to be modified. Alas!

Tobacco Poisoning.

The main question which has arisen regarding the effect of
tobaceo pmm}mncr upon antenatal life is whether pregnant women
working in tobacco factories are more liable to abort than other
women. There is again a sharp difference of opinion: for while
Decaisne (flev. d' hyg., i. 914, 1879) and those who took p:-llb in the
discussion following the reading of his paper (ibid., 11. 55, 216, 1880)
were quite convinced that abortion was very flequﬂut in women
workers in tobacco in France, and while T. Kostial ( Welhnbl. d. k. F.
(Fesellseh. d. Aevzte in Wien., viil, 313, 1868) bore the same testimony
with regard to Austria, Ygonin (Lyon Méd., xxxv. 397, 1880) and
Piasecki (£ev. d'liyg., iil. 910, 1881) formed an opinion diametrically
opposed. The views of Piasecki and Ygonin have been supported
recently by G. Etienne (Ann. d FUJ,, 3 s, xxxvil. 526, 1897) with
regard at least to the women workers in the factories at Nanecy. In
de Pradel’s case (Bull. ef mem. Soe. de méd. prat. de Paris, p. 592,
1888) it eannot be proved that the death of the feetus was due to the
influence of the tobaceo.

While there is much doubt, therefore, regarding the evil effect of
nicotism in eutting short antenatal life, there seems to be no shadow
of doubt that there is a very large 111’lmltllt. mortality in postnatal
life among the offspring of women workers in tobaceo. Possibly this
may be due in ‘part to the influence of the milk, but it is more pro-
bable that it is on account of congenital dehﬂlb}r Of course it 1s
difficult to exclude the other possible causes of abortion, premature
labour, and infantile mortality (e.g. syphilis).

Alcoholism.

Round the question of the effect of maternal (and paternal)
alecoholismn upon the unborn infant there has raged a fierce battle, a
battle the issue of which is still in doubt. The arguments which
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have been advanced on both sides have not always appealed solely
to the medical and seientific aspects of this question, and doubt-
less preconceived notions have been allowed free play: but there
have gradually emerged certain fairly well established facts, and
these I may now consider under the headings of experimental and
clinical.

With regard, in the first place, to experimental evidence, it has to
be recorded that until recent years no absolute proof was fortheoming
that aleohol passes from the mother to the feetus. It is true that
Plottier ( 7%ése, Genéve, p. 26, 1897) found aleohol in the liquor amnii,
faetuses, and placenta of a rabbit into whose stomach he had intro-
duced 15 grammes of alcohol (with 25 grammes of water); but
Palazzi (Ann. di ostet. e genee., xxiii. 357, 1901) got negative results
in the case of a pregnant rabbit, into whose subcutaneous tissue
injections of 20 c.c. of ethylic aleohol had been made. M. Nicloux,
however, may be said to have settled the question of the passage of
aleohol from mother to feetus, both for animals and the human subject,
by a carefully regulated series of experiments, the results of which
were published in 1900 (L' Obstétrigue, v. 97, 1900). By means of a
somewhat complicated but reliable apparatus, he was able to asecer-
tain with exactness the amount of alcohol in the blood and tissues, and
thus to introduce a new element of certainty into his E"‘i]lﬂlil‘llﬁ]lt‘:\
In the case of six pregnant guinea-pigs he introduced from } to 5 c.c.
(per kgr. of body-weight) of absolute alcohol into the stomach by an
rauph@gml tube; one hour later he killed the animal and extracted
the feetuses from the uterus, and tested both the maternal and the
feetal blood and tissues for aleohol. He found that aleohol passed in
very congiderable quantity, and that the amount in the fmtal blood
was relatively almost if not quite as much as in the maternal ; even
when the amount given to the mother was very small, it could
be detected in the fewetus. Nicloux extended his experiments to
the human subject; he gave to the woman in labour about 60 c.c.
of rum (containing 45 per cent. of absolute aleohol) mixed with
milk ; this was administered about one hour before the infant
was born; and in all the ecases (six in number) aleohol could be
easily detected in fetal blood from the wmbilical cord and placenta.
There was no evidence of the presence of aldehyde or acetic
acid, but only of alechol. It may, I think, be taken as proven
that alechol passes, as aleohol, from the maternal to the feetal
circulation.

I have now to consider the upm*lmentdl evidence regarding the
effects produced by aleohol on the feetus. To quote from Nicloux:
“ La réalité du passage de lalcool de la mere au fotus démontre la
possibilité de I'intoxication du feetus: quelle ne doit pas étre alors la
toxicité de T'aleool pour un mgfums}me et surtout pour un systeme
nerveux en voie de formation?” Now, although it is a priort
possible, and indeed probable, that ill effects follow the presence of
aleohol in the feetal tissues, and more especially in the central
nervous system, yet we must not accept probabilities as if they were
proven facts. What then are the facts? M. Carrara (Riv. di med.

18
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leq., Milan, ii. 177, 1898-99) examined the nerve centres of the
feetuses in two pregnant guinea-pigs that had been treated with
aleohol ; he noted the extraordinary freshness of all the tissues (pre-
serving power of the aleohol ?), and observed that, in the large cells of
the anterior horns of grey matter in the spinal cord, the chromophilie
zones were indistinet, but the nuecleus was well marked. Evidently
these observations were not such as to justify the drawing of con-
clusions therefrom, so PPalazzi (Ann. di ostet. e ginee., xxiii. 357, 1901)
instituted experiments upon fifteen rabbits treated in such a way as
to imitate chronic aleoholism (they were injected hypodermically,
twice daily, with from 5 to 20 c.e. of aleohol) ; seven of these animals,
although mixing freely wlt.h the males, remained sterile; five became
pregnant and give birth to living and well-formed feetuses; of the
twenty-four foetuses, only one showed any microscopic <LI'IIL1]1'I&]IH‘S,
while neither the liver nor the kidneys had, so far as Palazzi had been
able to examine them, exhibited any microscopical alterations, On
the other hand, the experiments made by Férd (Bull. et mém. Soe.
méd, d. hip. de Paris, 3 s, xi. 136, 1894, etc.), in which wvarious
kinds of aleohol and aldehyde were injected into the hen’s egg
in incubation, yielded many positive results in the form of non-
developments, malformations, and monstrosities. It may be added
that Mairet and Combemale (Compt. rend. Acad. d. sc., evi. 667,
1888) noted that an alcoholised bitch gave birth to deformed
puppies. To these teratological results of the action of aleohol,
attention will be paid elsewhere when I come to deal with the
pathology of the embryo. In the meantime, it may be stated here
that fwlwnllmnl‘-:. with alcohol upon the fotuses of rabbits and
guinea - pigs have given negative results in so far as structural
lesions are concerned.

Let us turn now, in the second place, to the clinical evidence
upon these matters. There is, to begin with, a very considerable
volume of opinion, with some statistics to strengthen it, that parental
inebriety leads to sterility, fo abortion, to premature labour, and te
dead-hirths. J. Matthews Dunecan ( Trans. Edinb. Obst. Soe., xm,lld
1888) gave a useful summary of the older evidence on this matter,
adding some confirmatory facts from his own experience. Many
others have written on the same subjeet and expressed similar views;
but the contribution which W, C. Sullivan (Jouwrn. Ment. Se., xlv. 489,
1899) made in 1899 stood out from most of the others by reason of
its exactness and avoidance of fallacies. He specially investigated
the reproductive history of chronie drunkards (women) in the Liver-
pool prison, and he avoided, as far as possible, the cases which were
complicated by other degenerative factors. He found that of 120
female inebriates were born 600 children, of whom 335 (558 per cent.)
died under two years or were dead-born, while the remaining 265
(442 per cent.) lived over two vears. In the case of sober mothers
related to the women above mentioned, the rate of dead-birth and
early infantile deaths was only 23-9 per cent. Further, there was
found to be a progressive death-rate in the alcoholic family, the
number of dead-births and deaths under two years inereasing as time
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went on. This faet is brought out by one of Sullivan’s tables, which
I reproduce here :—

! | Dead and

Cases. | Desdbom, | ‘Pocth |

i RGrhboris oy T R 80 337 62 |

i Second-born : ; . . f . &0 S0 112 I
| PR rdaborny, e e e s ] 80 526 76
| Fourth and fifth-born . I T 1 e (T 108
E g8 | 720 17-2

| Sixth to tenth-bormn .

“These figures,” says Sullivan, “ illustrate very clearly the pro-
gressively augmenting character of the influence of the mother’s
alcoholism ; it is specially noteworthy that the rate of still-births
shows almost as marked a tendency to regular increase as does the
death-rate among children born alive.” Further, there was a sensibly
higher death-rate among the infants of the mothers whose inebriety
was developed at an early period; thus, of 31 women who began to
drink at least two years before their first pregnancy, 118 children were
born, of whom 74 died in infancy or were dead-born (627 per cent.).
Sober pafernity seemed to have little influence, was indeed “almost
negligible ”; neither did an inebriate ancestry appear to produce any
oreab effect. In seven of Sullivan’s cases in which there was con-
ception in a state of drunkenness, in six the children died in convul-
sions during the first months of life, and in the seventh case the child
was still-born. Amidst all this statistical gloom there was but one
little bright light, one “scintilla,” so to say, or spark of hope,—the
fact that residence in prison, with of course a stopping of all alcohol,
often enabled an inebriate mother to give birth to a living and sur-
viving infant. For the female habitual drunkard it is apparently
the best thing to be committed for a term of imprisonment early
in her pregnancy ; the prison baby may be the best! A sad faet,
but a fact pregnant with hope !

It is unnecessary to dilate upon this aspect of the clinical effects
of maternal aleoholism ; but I may here refer to the results of acute
poisoning with alcohol, a somewhat uncommon aceident in pregnancy.
Drappier (Awch. de gynée. et de focol., xxiil. 476, 1896) has recorded
the case of a lady, pregnant for the sixth time, who drank a litre of
brandy ; she exhibited all the signs of acute poisoning, and died two
days later; but before death occurred she was delivered of two dead
foetuses of an intrauterine age of six months. Drappier ascribed the
premature delivery to an excessive amount of carbonic aeid in the
uterine vessels and to death of the foetuses. How far dead-births
and abortions are due to the direct effect of aleohol, and how far to
placental disease set up by it,is a question not at present to be
answered. Faets are much wanted.
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Another question concerned with the effects of aleohol upon
antenatal life remains to be considered, namely, the dystrophie or
teratological results. With regard, for instance, to epilepsy developing
after birth, there is a great deal of evidence that parental aleoholism
is an undoubted and powerful etiological factor. Féré (Famille
aévropativique, p. 55, 1898), F. Combemale (La descendance des alco-
holigues, Montpellier, 1888), L. Leter ( T/hése, Paris, 1892), Lancereaux
(Lecons de elinique médicale, p. 59, 1892), and many others have written
on this subject; and Bourneville (Progres méd., 3 s, xii. 262, 1901)
has recently given some startling statistics. Of 2554 children (2072
boys and 482 girls) who were admitted to the Bicétre and Fondation
Vallée between the years 1879 and 1900, all of them suffering from
idiocy, epilepsy, imbecility, or hysteria, 1055 were the offspring of
drunken parents (933 had drunken fathers, 80 had drunken mothers,
and 40 had both parents drunken). About 450 of these children no
information could be gathered; while 1051 had sober parents.
Certainly 235 were conceived dmmg\ the drunkenness of the father.
The fact which emerged from these statistics, therefore, was that
41-1 per cent. of these idiot and epileptic children had drunken
parents. Feéré says it is difficult to decide how far we are to blame
the aleohol for these results; for they may be due to the primary
neuropathic state which led the parvents to become drunkards; but
when we are dealing with a vicious circle of causes and effects, it is
always difficult to allocate the blame correctly. Sullivan (loc. eit.)
found that out of the 219 children of alcoholic mothers who lived
beyond infancy, 9 or 41 per cent. became epileptic, an extremely
high proportion as compared with authoritative estimates of the
frequency of epilepsy in the general mass of the population (1 to
6 per 1000).  Other writers found that from 12 to 15 per cent.
of the surviving offspring of alecholics became epileptic.

Besides the predisposition to become epileptic or imbecile, the
children of drunken parents are, it is stated, often malformed. E.
Fournier (Stigmeates dystrophiques de Uhérédo-syphilis, p. 318, 1898) has
shown that, as with syphilis, so with aleoholism, the progeny is apt to
exhibit structural anomalies, such as infantilism, multiple malforma-
tions (e, ectrodactyly, defect of occipital bone, ete.), hydrocephaly,
eranial asymmetry, porencephaly, and microcephaly. This statement
is simply the modern expression of a belief as old as the times of
Hippocrates; and the deformed Vulean was regarded ag the result of
Jupiter’s drunkenness. In several of the cases of fcetal pathology
which I have examined during the past twelve years, aleoholism in
the parents (one or both) has heen met with, e.., in a case of vesical
exstrophy, in one of congenital heart disease, ete.; but it is, of course,
always very difficult to exclude all other causes of malformation, and
to be sure that alcohol alone is the etiological factor. If we follow
the same principles of feetal pathology which have been laid down
already, we must regard such dystrophies as due to the action of the
poison upon the organism in the embryonie stage of intrauterine life,
or upon some part of it which still shows ernblyomc characters while
in the foetal or postnatal period of existence.
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Into the question of the hereditary transmission of a craving for
aleohol I do not propose here to enter, for that falls to be considered
under the pathology of the germ; hut it may be said in passing that
the children of a drunkard are not necwqaml:, drunkards, although it
is probable that they will show weakness in many directions, and one
of these directions meay be a proneness to aleoholic excess.

The action of quinine, salicylate of soda, cocaine, ete., upon the
feetus will be taken up more appropriately when antenatal treatment
is considered.

It will be remembered that at the beginning of this chapter it was
pointed out that our knowledge of the transmitted toxicological states
of the feetus was most imperfect and even chaotic, an opinion in which
the reader, I cannot doubt, now shares. It is therefore most unsafe
to attempt to form any general conclusions regarding the effects of
poisons on the unborn infant. All that may with any assurance be
said is, that there is experimental proof that some poisons reach the
feetus, and that sometimes these poisons produce structural altera-
tions in the feetus and placenta; and that eclinical evidence to a
certain extent justifies us in asserting that a similar fransmission and
similar effects may be met with in the human subject. Here is but a
small scientific “scintilla” in a truly Egyptian darkness.



CHAPTER XVI

Ill-defined Morbid States of the Fortus : in Maternal Eclampsia ; Caneer ;
Diabetes ; Leukiemia ; Heart-Diseaze, ete. ; Conclusions.

This chapter is devoted to the consideration of certain ill-defined
morbid states of the feetus in utero, which may possibly be due to
toxinic or toxie principles passing from the maternal cireulation into
the feetal. I have considered and reconsidered the advisability of
writing about these obscure morbid entities (it is not even certain
that they are enfities); but I have come to the conclusion to do so for
several reasoms, and for two in particular. In the first place, I
believe that pathological states of the mother, such as eclampsia,
jaundice, cancer, diabetes, and the like, do, in some instances, produce
morbid changes in the feetus, and that these changes are not neces-
sarily of the same nature as those occurring in the mother ; the feetal
states are due to the maternal maladies, but they are not identical or
even similar in their manifestations. In the second place, I believe
that these states arve of importance because they bridge over the gulf
between the transmitted diseases of the foetus (eg., variola, syphilis,
ete.) and the so-called idiopathie maladies ; in the former, it is quite
evident that the mother transmits her own malady as such to her
unborn infant, while in the latter there is as yet no evidence that the
feetal disease 1s due to a maternal morbid state. Midway between
these two classes of diseases lie the ill-defined pathological conditions
of the feetus to which I have referred, and which fall to be considered
in this chapter. Whether it is as yet profitable (in view of the scanty
knowledge we possess) to consider them at all is of course a matter
of opinion ; but, “deliberando s@pe perit oceasio,” and, after all, it is
but a question of a few pages, which the reader may pass over if he
s0 please. At the end of the chapter an attempt will be made to
give some cohesion to the various statements which have been
considered.

Fcetus in Maternal Eclampsia.

It has been constantly observed that in cases of maternal albumin-
uria and eclampsia the chances of the fecetus being born alive and
surviving birth are very few. When we attempt to go beyond this
single observation we plunge at once into a veritable jungle of theories,
hypotheses, isolated statements, coincidences, and physiological and
pathological assumptions, among which one may long wander looking
for the light. It is not possible, with our present knowledge, to find a

pathway right through this jungle, at best we can only hope here and
278
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there to find traces of a more or less beaten track ending blindly. TLet
us try to follow up for a little way one or two of these “blind alleys.”

We may commence with the assumption that eclampsia is due to
retention of urea in the blood of the pregnant woman: then, in the
experimental scientific mind, the suggestion at once arises tlmb by
injecting urea into a pregnant animal, the observer may be able to
produce in the feetus the same morbid changes as are met with in the
human fetus in eclampsia gravidarum. Acmrdingly, A. Charpentier
and L. Butte (Nouw. arch. d'obst. et de gynde., ii. 397, 1887) made an
injection of urea into the jugular vein of a pregnant rabbit; they
found urea in excess in the tissues of the fwetuses, and the fetuses
died before the mother ; they concluded that the fetal death was due
to rapid aceumulation of urea in the unborn infant. But evidence in
support of the view that the maternal eclampsia is due to an excess
of urea in the blood is unfortunately not fortheoming; in fact, there is
evidence of the opposite kind, for the blood of women in eclampsia
has been found sometimes to show no excess of urea and their urine
to show no diminution (or only a very slight f';t'll} in that constituent.
The physiological basis of the exper imental work is therefore insecure.
It is not a road likely to lead us out of our theory-jungle; it is a eul-
de-sae.

In another direction it may be possible to make some progress.
Let us examine the morbid anatomy of the feetuses of eclamptic and
albuminuric patients. The findings are various. Sometimes the
feetus dies in utero and is born macerated, and then the specimen is
next to worthless for pathological purposes, for the post-mortem
changes mask those due to the toxins (if such indeed exist). Some-
times the feetus is born dead, but under circumstances which justify
us in stating that it was the obstetric interference undertaken on
behalf of the mother that killed the infant. Again, the infant may be
born prematurely and succumb from congenital debility or want of
the mother’s milk ; then there will be the histological peculiarities of
prematurity existing side by side perhaps with those due to the
maternal disease. Arram the feetus may be born recently dead and
in a contracted state: this may mean that the infant has suffered like
his mother from eclampsia; it may also mean nothing more than rigor
mortis. Yet again, the infant may be born alive, may show albumin
in the urine, and may later develop convulsions, and then die; but
albuminuria of the new-born is not uncommon quite apart from the
history of maternal eclampsia, and convulsions in an infant are not, of
course, always of renal origin. It is even thought that the infants of
albuminuric mothers may lne exhibiting no other peculiarity than a
tendency to develop nephritis when attacked by scarlet fever, ete.
(Fieux, Journ. de méd., July 25, 1899). But, it may well be asked,
what facts are there regarding the morbid mmtumy of the feetus of
an eclamptic mother? It may be answered that such feetuses are
generally under weight, even if born at the full term. This fact I
have noted myself, more particular ly in a case which I saw in con-
sultation with Dr. Robert Stewart in December 1891. In that case,
also, there was some atrophy of the liver, some congestion of the
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kidneys, and a considerable meningeal h:emorrhage over the left side
of the cerebrum. It cannot be said, however, that the internal changes
met with in these feetuses of eclamptic or albuminurie mothers are by
any means constant, far less pathognomonie. Several observers have
worked in this field nl’ morbid anatomy, and their labours have been
summarised by E. Alfieri (Ann. di ostef. e ginee, xxii. 1077, 1900):
some found h@emorrhages in the kidneys,in the convoluted or collect-
ing tubules, or in Henle's loops ; others found hamorrhagie foei in
both the liver and kidneys ; nl.ht,m described degenerative c!mu_s:es n
the renal epithelium and exudations into the glomeruli ; others met
with blood effusions into the eranial eavity and the spinal canal; and
yvet others detected changes in the liver, such as extra- and intra-
lobular dilatation of vessels, clblt}]jhlﬁ and rarely fatty degeneration of
the hepatic cells, hyaline thrombi in the blood vessels, ete.  Manifestly
many of these alterations were to be regarded as the results of trau-
matism in labour, some of them were possibly normal, and all of them
were irregular in their oceurrence. Alfieri (loe. eit.) himself made a
painstaking investigation of the subject, and examined carefully
twenty-two feetuses, five of which came from eclamptic mothers, ten of
which were eases of asphyxia neonatorum due to various causes, and the
remainder were the offspring of mothers with albuminuria, typhoid
fever,etc. In the foetuses born of eclamptic mothers he found, with a
certain degree of frequency, particular alterations in those organs which
ave usually affected in the mothers, namely, liver, kidneys, and supra-
renal G;t}lﬁl‘llLS. These alterations, hm*.r:vr:r, were not constant, nor
exclusive ; neither were they characteristic of eclampsia. Further,
although it was possible that they contributed to determine the death
of the feetus, it was more probable that they were simply the expres-
sion of a particularly toxic state, and that, in certain instances, other
circumstances (eg. broncho - pneumonia, cerebral hemorrhage, ete.)
might be superadded to cause the fatal issue. Similar clmngea were
found in the foetuses of albuminuric women who did not develop
eclampsia ; and, finally, the feetuses from cases of eclampsia may show
no abnormal alterations. Obviously, in the present state of our know-
ledge, the morbid anatomy of these infants leads us to no useful
conclusion ; here is, then, another “ blind alley.”

Again, there has of late been advanced a somewhat novel theory
of the origin of eclampsia, to wit, the fefal theory. According to
this view, it is not the maternal liver or the maternal kidneys that
are to be blamed for the supervention of the convulsions of pregnancy,
but the feetal organism or its anmexa. It is thought that by the
reverse current, to which allusion has already been made, toxins and
toxinic produets find their way from the feetus to the mother, and
produee in her such a toxic eondition that eclampsia supervenes. The
theory, as thus stated, will hardly commend itself: but it is quite
possible that if the mother’s liver and kidneys be inadequate, the
arrival from fhe feetus of an extra quantity of toxinie products may
turn the scale already inelining towards the dreaded eclampsia. But
it may quite well be argued that the maternal hepatic and renal in-
adequacy have led to the state of foetal toxeemia, which in its turn
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reacts upon the health of the mother. Here, then, is a viclous circle
of cumulative cause and effect. No “ blind alley ” in our jungle of
theories is this, but a wandering in a cirele with obfuscating effects.
For, when we come to examine the *feetal” theory of origin of
eclampsia more clogely, it is found to rest upon a clinical ubser\'atiun,
namely, the disappearance of the maternal albuminuria after the intra-
uterine death of the feetus ; but it is now known that foetal death is
by no means constantly followed by disappearance of the albumin in
the urine. In fact, R. Jardine (Internat. Clindes, 11 s, ii. p. 27, 1901)
records two cases in which the feetus was not only dead but macerated,
and yet the urine contained albumin, becoming, in one instance, nearly
solid on boiling.

Again, there is the state of the placenta in albuminuria and
eclampsia to be considered. What effect may alterations in it
produce upon the feetus? It is well known that placental hawmor-
rhages are common in cases of albuminuria, and they are met with
in eclampm but apparently only in the cases which have been
preceded by albuminuria. May not the hamorrhage allow toxinic
products to pass more freely from mother to foetus or from foetus to
mother, causing foetal death and maternal eclampsia? If is quite
possible.  But if the hiemorrhages be slight and their oecurrence in-
frequent, a fibroid condition of the placenta may be produced, which
will prevent the free passage of materials from mother to feetus, and
viee versd ; under such eircumstances the feetus will be unable to obtain
oxygen or to get rid of effete produets, and so will pass into a state of
intrauterine asphyxia or of intrauterine ursemia. Doubtless there is
a certain degree of truth in this view; the placental factor in these
ill-defined morbid states, just as in syphilis, variola, typhoid fever, and
the like, plays an important part. In this direction progress will no
doubt ultimately be made ; in the meantime this path also ends blindly !

Another line of investigation has recently suggested itself: since
the effete products going from foetus to mother and wviee versd must
pass through the placenta, that structure ought itself to produce
serious toxic effects. In order to test this conclusion, Palazzi (Ann. di
ostet. e ginee., xxiii. 237, 1901) carried out experiments on the toxicity
of the placenta. He made a sterilised infusion of the placentas of
five healthy women, and injected this into the circulation of a
rabbit. One rabbit died of asphyxia, but two other rabbits showed
no changes. Further, the one that died had a very large dose
(270 cﬂ} The placenta, therefore, is not toxic in the ordinary sense
of the word.

The attempt has been made to connect maternal albuminuria and
eclampsia with inadequacy of the maternal thyroid gland. M. Lange
(Atschr. f. Geburtsh. w. Gyndk., x1. 34, 1899) pointed out that when
the normal pregnancy - hy pertmplw of the thyreid was absent,
albuminuria was very commonly present. Theoretically, it may be
supposed that the function of the thyroid, and possibly of the
parathyroids also, is to regulate body-metabolism and to keep within
bounds the quantity of toxins eireulating in the blood. In pregnancy
it is evident there will be a special need for such a regulating influence ;
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hence the hypertrophy. Failing the hypertrophy, toxins will aceumu-
late and will throw a heavy strain upon the kidneys; if these organs
chance to be inadequate, eclampsia may follow. Oliphant Nicholson
(Seott. Med. and Surg. Jowrn., viii. 503, 1901) has elaborated this view,
and has recommended and tested thyroid feeding as the line of treat-
ment in such cases. The matter is still sub judice. It has been
sugoested that when the maternal thyroid fails the foetal thyroid may
take on a greater activity. Be this as it may, there can be no doubt
that it will be wise in future post-inortems to examine very carefully
the state of both the maternal and foetal thyroid.

Feetus in Maternal Cancer.

When a woman far advanced in cancer becomes pregnant, what,
it may be asked, is likely to be the state of her unborn infant ? In
a case reported by Levaditi and Paris (Jowrn. de physiol. et de path.
gén., 1. 490, 1899), the mother was in a state of marked cancerous
cachexia when her child was born; it died in six weeks, and during
its short life it had a subnormal temperature and evident wasting ;
and at death the viscera showed a general streptococeic infection with
a predominance of the hepatic lesions. The authors believed that
on account of the mother’s illness the ehild was born with its tissues
predisposed to afford a suitable nidus for the microbes which are
always present on the skin and mucous membranes, but which are
not always so virulent in their action. In S. Macvie's case (Irans.
Felinb. Obst, Soe., xxiv. 130, 1899), also, the infant died at six weeks,
possibly from the same ecause; but in this instance there was pre-
maturity of birth to be taken into account. L. X. Bourgeois (D¢
Uinfluence des maladies de la femme pendant la grossesse sur la con-
stitution et la santé de Uenfant, p. 394, Paris, 1861) collected details of
eleven pregnant women ﬂuilmmu from eancer: four gave birth pre-
maturely to dead-born infants; one was confined at term of an infant
that died on account of the 1|f:{,es,ha1 y obstetrical interference; the
remaining six were delivered of weakly infants, three of which suec-
cumbed to marasmus, one died of convulsions, and two survived, one
of whom showed signs of struma. Statistics In greater amount are
sadly needed, bearing upon this important matter; in the meantime,
it may be pointed out that hoth the maternal cachexia and anwmia
may have an injurious effect upon the foetus in utero. What form
the maleficent influence will take we are not at present able to say.
It must not be forgotten that the cancerous mother may have
children who become cancerous when they become adults ; whether,
however, this tendency towards 111&11“’]‘1"[[1(3:,' is due to the passage
of toxins from the mother to the feetus in the feetal and embryonie
epochs, or to inherent peculiarities in the ovum in the germinal
period of antenatal life, must be left unanswered, but the latter
hypothesis is more in favour at the present time. There is an ante-
natal aspect of the cancer problem just as there is of the consumption
question,—an aspect, however, not at all elear nor likely to be clear for
some time to come; at present the microbic or parasitic theory has
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the wind in its sails, while the theory of the predisposed soil is fallen
upon light and variable airs, if it be not altogether becalmed.

Feetus in Maternal Diabetes.

I have already referred (p. 223) to the supposition that diabetes
mellitus might be transmitted as such from mother to feefus; of this
there is no sufficient proof, although the recently reported observa-
tion of Chambrelent is strongly suggestive (L'Obstétrigue, vi. 276,
1901). It was the case of a 4-parons woman whose three first
pregnancies had ended in abortions; just before the commencement
of her fourth pregnancy it was discovered that she was suffering from
diabetes mellitus. During the first three months of gestation the
sugar diminished in amount, but thereafter it inereased, attaining to
34 grammes per litre, Under antipyrin it fell to 16 grammes per
litre at the time of the confinement. The infant weighed 3600
orammes, and had to be resusecitated ; its urine on the eighteenth day
of life contained over 2 arammes of sugar per litre, but on the
twenty-fifth day there was no trace of it.

Apart from the transmission of diabetes, per se, to the fwetus,
there is sufficient evidence to show that this disease in the mother
has disastrous consequences for the unborn infant. In 1882, Matthews
Duncan ( Prans. Obst. Soc. Lond., xxiv. 256, 1883) gathered together
the histories of twenty-two pregnancies in fifteen women suffering
from diabetes, ineluding personal observations (three in number) and
cases by W. L. Reid, Newman (2), John Williams (2), Lecorché, A.
Husband, Bennewitz, Winckel, Davidson, Frerichs, and Seegen. There
were four maternal deaths. In seven out of the nineteen pregnancies
the child died in antenatal life after having reached a viable age,
and in two more it suceumbed within a few hours of birth. Hydram-
niog was frequent, and in Husband’s and probably in Reid’s case
there was sugar in the liquor ammii. Some of the dead infants
evidently showed other than mere macerative changes; for instance,
the child, a female, in Bennewitz’s case weighed twelve pounds, and
in one of Duncan’s cases the infant was “enormous.” In seven
pregnancies in women with diabetes, reported by Lecorché (Aunn. de
gynde., xxiv. 257, 1883) all save one went to the full term; of the
infants, one died in two days, a second succumbed to hydrocephaly
at the L!.-rentgf -first month, a third also had hydrocephaly along with
a double eongenital h:,(lmcele, and two others were very delicate.
From a larger number of observations, Ch. Vinay ( Traité des maladies
de Ia grossesse, p. 796, Paris, 1894) found that pregnancy was inter-
rupted in from 36 to 37 per cent., while the infants died in 48 per
cent. of the cases. The interruption of pregnancy is probably to be
accounted for by morbid changes in the uterine mucous membrane
(Vinay). An interesting case was reported by Charrin and Delamare
(Progrés méd., p. 21, ii. for 1901), in which a woman suffering from
diabetes was attacked with eclampsia during labour; the liver of the
fcetus exhibited changes similar to those seen in eclampsia, while the
blood was like that of diabetic patients (red blood corpusecles were
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stainable by magenta red, etc.); the authors explained these feetal

changes on the 311131:0511;1;»11 that the special morbid agencies of both
diabetes and eclampsia had forced the placental barriers and attacked
the tissues of the unborn infant.

Feetus in Maternal Leukamia.

One of the most interesting of the pathological inter-relationships
between mother and feetus is that met with in maternal leukemia or
leucocythemia. Apparently the leukimic state of the mother has
little or no effeet upon the blood of the feetus, At the same time it
must be borne in mind that very few cases are on record in which
a woman suffering from leucoeythemia has become pregnant—six
well deseribed cases in all, aceording to Vinay (op. eif., p. 801). One
of the most interesting observations was that made by James C.
Cameron (fnternat. Journ. Med. Sc., n. s, xev, 28, 1888). The patient
had a ap]{zm:' tumounr during her sixth pregnaney, but it was while
she was carrying her seventh child that she became seriously ill. At
the seventh month of this pregnancy her red blood corpuseles only
amounted to 1,070,000 per e.mm., and there was one white for every
ten red; she suffered greatly from dyspneea and attacks of epistaxis,
Premature labour occurred, not a drop of blood was lost, but there
was the usual amount of liquor amnii. She recovered. The infant,
a female, weighed 41 lbs., and measured 18} inches in length ; it was
apparvently strong, and throve nicely for the first day; Tut on the
second day the mother put it clandestinely to her breast; it sickened
at once, {1(,\&_.1{)}_]{}!] a purpurie rash, and died on the fmutll day.
Two hours after birth the maternal and infantile bloods were as
follows : maternal blood 990,000 red corpuscles to the c.mm., feetal
blood 5,210,000 ; maternal blood 1 white corpuscle to 4 red, feetal
blood 1 white to 175 red. The placenta was carefully examined :
there was something special in its appearance; the blood in the
sinuses seemed thin, pale, and watery, that in the placental vessels
was of a dark rich colour, only ‘:ll”]ltl".-' clotted. In the umbilical
vein there were 4,610,000 red corpuscles per c.mm. ,and 1 white to
173 red ; in the umbilical artery there were 5,400,000 red corpuscles
per e.mm., and 1 white to 270 red ; but in the placental sinuses there
were ::-nl\' 950,000 red cmpmt]oa per canm,, and 1 white to 35 red
(eirca). In t]m fietal blood nueleated red cells were present, but not
in abnormal numbers. The autopsy of the infant revealed nothing
of note: the thymus and thyroid were normal, the spleen was not
enlarged, and the bone marrow was red and abundant everywhere.
An interesting point in the history of this remarkable case is that
several of the earlier children of this woman seem to have been
leukeamic, and her mother, grandmother, and brother seem to have
been affected with the same disease. Obviously, however, the feetus
of the seventh pregnancy was not leukamie.

[n Singer's case (Arch. f. Gynack., xxxin. 171, 1888) also, the
infant, a female was born alive: it showed no euluvrmumlt of the
spleen or liver; the bhlood from the umbilical cord had normal
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characters; and six months later the child was thriving well and
showing no indications of leukeemia. 1. Paterson ( Edinb. Med. Jour .,
XV. 1{]. 3, 1869-70), in three cases of leukamia in pregnancy seen l.n:-,
him, remarked upon the healthy state of the infants at birth. Some-
times, however, the pregnancy is interrupted (G. E. Herman, Brit.
Med., Jowrn., 1. for 1901, p. 1085), and then the infant may suceumb.
Further, there is some evidence that a toxie product may oceasionally
pass to the fretus and cause its death (E. Kirstein, Dissertation,
Konigsberg, 1893). So far, then, as our present knowledge carries
ug, the lenkamic mother does not give birth to a leuksmic infant,
This 1s a fact of some importance, for feetal leukiemia exists as a
morbid entity, and instances of it have been reported by Klebs (Pray.
med. Wehnschr.,, iii. 489, 509, 1878), Singer (Uwrn’.‘.’:f f. Gyndik.; v.
371, 511, 1881 ; Awrch. f. Gynack., xxxiii. 198, 1888), Siefart (Monatschzr.
. Geburtsh. w. G;,mm-?.:_, viii. 215, 1898), and L. Pollmann (Miinchen.
wmed, Welnsehr., xlv. 44, 1898): but in none of these was the mother
leuk@mic (in Emmrel and Siefart’s cases she had nephritis, in
Pollmann’s she may have suffered from an infectious process in
pregnaney, and in Klebs' she seems to have been quite healthy).
It has been rather hurriedly concluded that proof is thus afforded
that leucocytes cannot pass the placental barriers; but, as we have
seen (p. 142), there is evidence that the contrary i.f-: sometimes the
case. 1t may at any rate be reasonably believed that morbid con-
ditions of the maternal blood are not immediately reflected in the
state of the feetal; and observations on anmmie pregnant women
(p. 139) support this conclusion, for in them the blood of the unborn
infant, although exhibiting some slight poverty in red cells, is by no
means anemic,

Feetus in Maternal Heart Disease.

Heart disease in the mother is not infrequently productive of
premature labour and abortion ; sometimes also theve is hydramnios,
more especially in the cases which are complicated by albumin-
uria. According to Durozier’s statistics (Awreh. de tocol., 1i. 577, 1875),
the pregnancies of forty-one women suffering from heart disease
ended in twenty-one miscarriages and dead-births, in five premature
labours at six months, and in thirty-seven living infants who died
before the age of four years; but these ficures no doubt give too
g_-;lumny an impression of the effects of these maternal maladies.
Vinay (op. cit.) met with thirty-two infants, the progeny of women
with heart disease, and they were nearly all born alive at the full
term. The presence or absence of cardiac compensation must, of
course, markedly influence the results. Martel ( Z%ése, Paris, 1896)
has endeavoured to discover the condition present in the delicate
infants of women suffering from heart disease, tubercle, pneumonia,
ete.,, and has come to the conclusion that their slow inerease in
weight and frequent untimely death are due to disturbed cellular
interchanges represented by an excessive excretion of urea (azoturia) ;
their cells do not fix and retain the substances necessary for their
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vegetative life. Such an infant “est un filtre qui laisse passer en
orande partie les matitres assimilables.” The defects in assimilation
in their turn are possibly due to toxins which pass from the mother
to the feetus, traversing the placenta. Thus is produced one of those
ill-defined morbid states of the feetus with which this chapter deals.

If it were profitable, some space might be given to the considera-
tion of the state of the foetus and new-born infant in cases of maternal
gout, osteomalacia, goitre, jaundice, myxwdema, and the like; but it
is not profitable, for the facts are far too scanty. At the same time,
there is no reason to doubt that progress will yet be made in the
investigation of these matters, and that results of value in estimating
the influence of maternal upon foetal conditions will ere long be
forthcoming. It would, for instance, be of great interest if we could
obtain reliable observations upon the maternal and feetal blood in
one of the rare cases in which a hwemophilic mother gives birth to a
hamophilic infant. Elsewhere (1264), I refer at 1enuth to a hemo-
philic woman who gave birth to two hemophilie male children ; in
her third pregnancy she was put under medicinal treatment, and
gave birth to another male infant, and in it there were no $igns of
h@emophilia. It is diffieult to know what to say about such cases,
for they arve usually quoted as instances of truly hereditary diseases
(i.. as morbid states transmitted from parents to children prior to
coneeption); but it is just possible that the maternal influence may be
exerted upon the feietus during the whole period of its antenatal life,
and that the so-called hmuhtal} diseases may be in part the result
of toxinic activity going on during the fcetal epoch. This matter,
however, will again fall to be discussed (vide Pathology of the Germ).

Conclusions.

Can we draw any conclusions regarding these ill-defined morbid
states of the feetus which are associated with maternal diseases?
Any conclusions at any rate worth drawing? It is doubtful; but
the following Li:lﬂ'lt."i,t.lﬂll'w may at least be rec m{led —

In the first plm:-c it is quite evident that the mother may be
seriously ill with diabetes, cancer, leuk®mia, heart disease, and even
eclampsia, and yet the feetus be born alive and apparently well. In
such instances the infant may even survive birth and show no weak-
ness and no anomaly of assimilation. At first sight, these facts are
startling, in view of what has been written about the passages of
microbes and toxins from mother to feetus: but a little reflection will
serve to dispel some of the surprise. With even the most easily
transmitted malady (e, smallpox), cases are on record in which
apparently no fransmission took place; and no great stretch of
imagination is required to admit that the same (or a similar)
mechanism which prevents the passage of the definite disease (e.g.
smallpox) may prevent also the passage of the products which set
up the ill-defined morbid state. Probably it is an easier matter to
save the unborn infant from one form of maternal morbid influence
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than from another; but that is a matter of degree which does not
affect the validity of the main proposition.

In the second place, it is exceptional to find the maternal morbid
state (eg. gout, cancer, eclampsia) reproduced as such in the fotus.
But, again, this ought to excite no great surprise, for the conditions
of feetal life are not such as to predispose to morbid changes, which
oceur by choice in adult and even in senile tissues; even the new-
born infant and young child does not take cancer and gout and
eclampsia in the same way as its parents. Some ill-defined morbid
state 1s just the result which ought to be looked for in the feetus; it
may be a disease, or a malformation, or an anomaly of physiological
reaction, or a predisposition to develop a disease differing from or
resembling that existing in the parent. In a fatal case of eclampsia
which was under my care in the Edinburgh Maternity Hospital in
April 1901, the mother perished two hours after delivery, having had
complete suppression of urine for several hours; the feetus, which
died in birth, had a urinary bladder reaching as high as the um-
bilicus, distended with limpid urine. This is but one of many
illustrations which might be given of the dissimilarity of maternal
and feetal morbid states. - The disstimilarity, however, does not disprove
@ connection.

In the third place, the commonest result in the feetus of these
various maternal maladies probably is feetal death. The fatal issue
may be due to the premature termination of the pregnancy, or it
may occur quite independently from pathological alterations in the
feetus, or more commonly in the placenta. “In the latter case, the
unborn infant is the stlh]ect of an auto-intoxication, due to the
accumulation in its tissues of carbonic acid, and possibly of other
effete materials (vide Faetal Death). If the cases of feetal death be
exeluded from econsideration, the majority of the remainder will pro-
bably consist of the infants born weakly, who lose weight, or at least
do not gain any for two or three weeks, and then die either “ de rien”
or of some intercurrent disease which, under other ecireumstances,
would probably be recovered from. '

In the fourth place, it would seem that in these ill-defined morbid
states are antenatal conditions which it may yet be found possible
to prevent, or to some extent ameliorate, by appropriate antenatal
treatment. It is not always possible to save these infants after birth,
but might not medicinal treatment of the mother, prior to birth,
enable the placenta always to do what it ap]m*entlv sometimes
spontaneously does, na,nml_v, prevent the transmission of toxins or
toxinie products to the feetus ?



CHAPTER XVII

Idiopathic Diseases of the Fwtus—Types: General Feetal Dropsy—Definition,
Clinical History, Symptomatology, Morbid Anatomy, Etiology, Patho-
genesis, Diagnosis, Treatment ; General Cystic Elephantiasis of the Fotus—
Definition, Clinieal History, Morbid Anatomy, Pathogenesis; Congenital
Elephantiasis—Definition, Clinical History, H}'m{:tnumtulﬂg}g J}ﬁ}'sicul
Signs, Pathogenesis, Treatment; Congenital Myxwdema ; Atrophic States
of the Subentaneous Tissue.

THE so-called idiopathic diseases of the feetus constitute a large, but,
as 1 believe, a diminishing group of antenatal maladies. As more
accurate knowledge is acquired regarding these morbid states, there
can be no doubt that one and another of them will find their way
into the groups of the transmitted diseases, toxicological eonditions,
and ill-defined toxinic states with which the last five chapters have
dealt. Further, there arise serious difficulties of definition and
classification in connection with this matter, for it is almost imposs-
ible to draw a hard and fast line between transmitted and idiopathie
fetal states. For instance, we have seen how a foetus may be born
with smallpox upon it, although the mother was free from that fever
during her pregnancy. In which group are we to place this case,
among the transmitted or the idiopathic? The mother, we must
suppose, transmitted something to the feetus; on the other hand, the
feetal tissues alone reacted in the characteristic manner. Again,
there is a large mass of evidence to show that syphilis, and possibly
other morbid conditions, may arise in the foetus through paternal
influence or through maternal influence prior to conception. Are
these to be regarded as transmitted? They are commonly called
hereditary. Arve we then to have a third group to contain the
hereditary disease as distinet from the transmitted and the idio-
pathic ? Is any such separation possible? I do not think it is; and
I have elsewhere { Trans. Med.-Chir. Soe. Edinb., n. s, xix. 114, 1900)
oiven reasons in support of this contention. But 1t is unnecessary
now to enter into this question; I admit that many of the idiopathie
footal diseases may yet be found to be transmitted either in the post-
or ante-conceptional period, and it is now my duty to deseribe some
types of what are still provisionally regarded as idiopathic maladies
of the unborn. T shall select types in the order in which they are
placed on page 175.

General Dropsy of the Feetus.
General dropsy of the feetus was the disease which in 1887 first

attracted my attention to the study of antenatal pathology : and since
288
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that year I have had the extraordinary opportunity of examining
eleven specimens of the malady, and have published the results of
the examination of several of them (33, 49, 51, 61, 64, 148, and 161).
In my work, The Diseases of the Fotus, I have dm oted eighty pages
(vol. 1. pp. 102-182) to the discussion of general dropsy of “the feetus.
The result of all these opportunities and of all this writing is, that I
now feel far less certain about the pathogenesis of the disease than I
did shortly after I had examined my first specimen! Of this, however,
I have become increasingly persuaded : general dropsy of the feetus is
not a pathological entity, but a group of structural alterations due to
several different causes, and really representing several diseases in
the ordinary sense of the word.

This being so, it is difficult to frame a satisfactory definition of
general feetal dropsy: but provisionally it may be desecribed as a
morbid eondition of the foetus, characterised by general anasarca, by
the presence of fluid effusions in the peritoneal, pleural, and peri-
cardial sacs, and usually by cedema of the placenta, and it results in
the death of the feetus or infant before, during, or very soon after
birth. It is the “hydropisie généralisée du foetus ” of the French,
and the “ Haut-und allgemeine Wassersucht ” of the German writers,
and a common international name for it might be found in “ hydrops
universalis fetus.”  The recorded cases date back to the seventeenth
century ; but it is comparatively rare, for I have only been able to
gather together from literature some seventy cases between the years
1614 and 1898 It is common, and indeed almost constant, to find
a state of general wdema of the grossly malformed twin feetus
(acardiac, acephalie, and acormie), but that is not included among
the cases of general feetal dropsy properly so called.

The elinical history of cases of this feetal malady offered several
points of interest. The mother was nearly always well advanced in
her child-bearing life, and in only seven out of sixty-five cases was
her age less than thirty: in only one instance was she primiparous,
in all the others she was a multipara, and had generally had a large
number of pregnancies. Ior instance, in one of the cases 1Epmted
by me (49) the mother was thirty-seven years of age, and her
ninth, tenth, and twelfth gestations ended in the birth of dropsical
foetuses. This character of family prevalence or the repetition of
identical morbid states in suceessive infants of the same parents has
been noted in several of the elinical histories (ep. Nachtigiller, Dissert.,
Berlin, 1896). The maternal health seems to have been often lml.l
but it was generally of anill-defined character (“ delicate,” *“ weakly ”),
and in only two or three instances was any special disease, such as
syphilis, recognised. The previous obstetrie history was often bad
also; for msta,mzf- in Protheroe Smith’s case ( Prans. Obst. Soc. Lond.,
xvii. 303 , 1876) the first child was a healthy male, then came two
Iniﬁtrﬂrl‘iuges at the third month, then a healthy full-time female, then
an abortion at the sixth week, a full-time female that was jaundiced
and died in three days, then a still-born female at the twenty-sixth

! The bibliographieal list will be found in the Discases of the Futus, vol. i. pp.
160-164 ; and vol. ii. p. 235.
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week, then a still-born male also at the twenty-sixth week, and finally
the dropsical feetus at six and a half months. The previous pregnancies
generally differed very cmmdemhl} in their characters, but agreed in
being morbid in one way or another (premature delivery, abor tion,
dLml—hlth congenital {131)1[1“ of infant, hydrocephalus, jaundice of
the new-horn, ete. ). Sometimes, but mth the paternal medical
hlstmy was referrved to; in "wf:nleu § case (‘-.: we Atschrft. f. Geburtsk.,
ii. 17, 1835) the father suffered from jaundice and dmpw: in Fuhr's
(Dissert., Giessen, 1891) he was an alcoholic; and in one of my cases
(49) he was markedly anwmic. The history of paternal syphilis
is remarkable by its absence.

The sa;mpa’mumm!c}gy of the pregnancy which ended in the birth of
a dropsical infant was frequently noteworthy. Very often it ter-
minated prematurely (fourth month to near the full term). The
mother’s health was seldom quite good, and usually she suffered from
one ailment or another. Maternal dropsy, limited or widespread,
was a comparatively common complication. The unusually great
degree of abdominal distension, a condition due in part to the large
size of the feetus and placenta and in part to the frequently oceurring
hydramnios, was also often noted ; and in some cases there was albu-
minuria, and in others anwmia. Hepatic derangements, bronchitis,
malaria, alcoholism, and heart disease were met with, but in isolated
instances as a rule; and in the great majority of cases maternal
syphilis was pointedly excluded. With regard to foetal symptomato-
logy, the only recorded fact was the occasional statement that the
feetal movements were feeble.

The birth of a dropsical infant was, if near the full term, a tedious
and often an instrumental matter. Abnormal presentations were
unusually common. The delay in labour was sometimes overcome by
the natural efforts and sometimes by manual or instrumental traction ;
but in certain instances the procedures which were finally adopted
before birth (in fragments) was effected, reached the utmost limits of
embryuleia, eviseceration, disruption, and dilaceration. In some cases
the medical attendant seems to have lost all nerve, as first one limb
and then another, and then a fragment of the trunk or the head, was
dragged to light from the mntvuml passages.  When, however, the
feetal abdomen, being within reach, was tapped, it was seldom found
necessary to resort to such embryoclastic procedures. The third stage
of labour was often rendered somewhat difficult on acecount of the
large size and dropsical state of the placenta, and by reason of uterine
inertia due to delay in the earlier stages. The puerperia, it is note-
worthy, were generally quite normal; in fact, the rapid disappearance
of many of the maternal symptoms, immediately after the emptying
of the uterus, suggested the conelusion that the foetal condition was
often the cause rather than the result of the mother’s ill-health.

The postnatal elinical history of the dropsical infant was chiefly
remarkable for its abbreviation. Often the feetus escaped antenatal
only to meet intranatal death, and if, by any chance, he eame into the
world alive, it was seldom that the lull;-_{*s could aet properly, on
account of the fluid accumulations in the thorax and abdomen. In
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Fiz. 30.

Vertical Mesial Section of Feetus with General Dropsy, left face shown. (4 natural size.)

@, Anterior fontanelle; b, (Edematous scalp tissue; ¢, Hemorrhage in falx cervebri;
d, Posterior fontanelle ; e, Cerebellum ; f, Pituitary body ; g, Basi-occiput ; &, Pos-
tevior arch of atlas; ¢, First dorsal vertebra; j, Thymus gland; & Fluid in
pericardium ; 4, Liver ; m, Pancreas ; #, Pylorus ; o, Fluid in peritoneum ; p, First
sacral vertebra ; g, Umbilical cord : #, Tunica vaginalis testis ; s, Penis ; ¢, Trachea.
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one case (Seeger, Miseell, Acad. nat. euwrios., Dec. i, Ann. i, p. 132,
1670), however, life lasted a few days, and fu:-r a few Imurss in a few
other instances ; but generally the pnleutml mortality of this intra-
uterine malady Dbecame real at birth. Stat sua cuigie ‘dies! “ Water-
babies " these are, with a brief tenure of life!

The study of the merbid anafomy of the recorded instances of
general fetal dropsy reveals some alterations common to all the cases
and some peculiar to one or two. I believe that I was the first (in
1887) to study the pathology of this feetal malady by means of frozen
sections, a method which materially assisted in clearing up eertain
doubtful points. The appearances presented by one of the slabs (the
left) of a vertical mesial section are shown in 'I';~|n' 30.

The weight and measurements of the feetus were not often recorded;
but, when they were noted, they were always larger than they ﬂught
to have been for the period of antenatal life arrived at. The abdomen
especially was apt to have a greatly increased circumference. A
general dropsical state of the subcutaneous tissue was the most
evident and most constant macroscopic condition, and 1t was noted in
all the recorded cases. It was sometimes stated that certain parts of
the body were specially dropsical, eg. the scalp, the face, the abdomen,
the limbs: but sometimes there was an equally diffused cedema.
Usnally the effusion was serous in type, but sometimes it resembled
partly eongealed gelatin, a condition ]1'UH‘~1]J1‘I| due to the undeveloped
or mucoid state of the subeutaneous tissue when attacked by the
cedema. The fluid oozed freely from superficial cuts or tears in the
imtegument, and I have several times noted that if a icetus showing
this disease were left overnight on a plate, its bulk was greatly
reduced in the morning. Virchow (Arch. f. path. Anatf., xxii. 426,
15861) found albumin, but no sugar, in this fluid in one case. The
subeutaneous cedema may *-;nmﬂt.ilm,ﬂ be so great as to cause great
deformity, as a glance at Fig. 31 (which I’E['.II‘E'%E'IIH the head of a
dropsical feetus examined by me in May 1893 (61), which had occurred
in the practice of Dr. F. W. Mann of Ashton-under- Lyne) will im-
mediately and convineingly prove. The skin has a dusky red, livid,
coppery, or sometimes a pink colour. There is great friability of the
tissues, particularly of the subcutaneous but also sometimes of the
muscular and osseous. 1t is to this character that we must aseribe
the piecemeal extraction of the feetus which has occasionally been so
oraphically deseribed by obstetricians.

In the great majority of the reported cases the presence of fluid
in the pleural, pericardial, and peritoneal eavities was noted (Fig. 30).
The presence of fluid in the abdomen was a very constant feature;
and the effusion was deseribed as clear, straw-yellow, brownish
yvellow, olive-green, clear green, citron, or brownish in m]ﬂul and
transparent in character, ~Sometimes flakes of lymph were found
floating in it ; sometimes it was albuminous; and in one of my cases
there was some bile pigment and a very small proportion of proteids.
Hydrothorax and hydropericardium were also very common ; and in
a few instances hydrocele and hydrocephalus existed. T he appear-
ances presented by the viscera were far from uniform, and indeed
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varied within wide limits; but the most frequently recorded char-
acter was a general bloodlessness (e, of the liver, brain, heart, and
thymus). Further, iIn a few cases, disease or malformation of the
heart was noted ; in Virchow’s ease (loe. ¢if.) there was transposition
of the great vessels, defect in the interventricular septum, and signs
of feetal endocarditis; in Lawson Tait's ( Lrans. Obst. Sve. Lond., xvii.
307, 1876) there was a closed state of the foramen ovale with
wide patency of the ductus arteriosus; and in R. Pott’s (Jaleb. f.
Kinderhik., xiii. 11, 1879) there was persistence and stenosis of the
truncus arteriosus communis. A diaphragmatic hernia, leading, it
was supposed, to compression of the inferior vena cava, was noted by

Fie. 31.—General Dropsy of the Fietus.

C. Behm (Zéschr. f. Geburtsh. w. Gyndl:., ix. 197, 1883).  Signs of peri-
tonitis were found in six cases (out of sixty-five): it was therefore
relatively uncommon, for the presence of fluid in the peritoneal
cavity could not of itself be taken to imply inflammation. The liver
had no constant appearances (“ large,” “small,” “ anwmie,” “congested,”
“soft and friable,” “firm and ecirrhotic ) ; and the spleen varied in
much the same way. In some cases the kidneys appeared normal to
the naked eye, in others they were finely granular, in others they
were the seat of cystic degeneration, and in others they were small,
soft, and pale; but in most of the records no deseription at all is given
of them. The intestines were generally small, contracted, and with a
short mesentery. There was a uterus septus with vagina duplex in one
of E. Honck’s dropsical fwetuses (Dissert., Kiel, 1887); and in a few
cases 1t was noted that the bones were friable.

In very few instances was there any record of the microscopic
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appearances of the tissues. In one case, that reported by E. Schiitz
(Prag. med. Wehnschr.,, 111, 449, 1878), there existed the histological
changes in the vessels and organs which are usually l'c:g’u*ded as
characteristic of fetal syphilis; and the mother also showed signs
of syphilis. In a few cases a leukiemic or leukamoid condition
was discovered, and in my own cases (49) there was some indica-
tion of this. There was an excess of white corpusecles in the blood
and in all the organs, but especially in the kidneys there were
numerous acceumulations of leucoeytes. Singer (dreh. f. Gaynaek.,
xxxiii. 198, 1888) considered that the instance of feetal dropsy seen
by him was really of the nature of congenital splenic or spleno-
myelogenous leukiemia. It is doubtful whether the few details
available concerning the microseopical appearances in general anasarca
of the feetus arve suflicient to warrant any conclusions being drawn ;
further research is imperatively demanded in this direction.

The placenta had somewhat constant characters. It was of large
size, and of great weight (3 1bs. in one case, 3 1bs. in another, and as
much as 6 Ibs. in a 1,]111*{])‘ and it was nearly always soft in con-
sistence, markedly cedematous, and easily torn. It was also commonly
an@mic and pale, almost fleecy white in colour. W. Jakesch (Cen-
tralbl. f. Gyndk., il. 619, 1878), with what he admitted to be a some-
what daring freedom of imagination, compared the birth of the
placenta to the slow rolling forth of wool from an overfilled torn
woolsack (*dem ]dl'l"“:!llll(:'ll Hervorwiilzen von Wolle aus einem
iiberfiillten angerissenen Wollsacke”). The umbilical cord was
commonly thick and edematous, often friable, and sometimes irre-
gularly inserted into the placenta. In one case, the chorion and
amnion were thickened:; but it was seldom that any allusion to
their characters was made. Hydramnios was a common but not a
constant coneomitant condition. In a few cases the microscopic
appearances of the placenta were mentioned. In one of my cases the
villi of the chorion were swollen, showed a slight increase in the
amount of stroma, and had some degree of edema in their epithelial
covering. In Siefart’s case (Monatschr. f. Geburtsh. uw. Gynaek., viii.
215, 1898) the villi were very large, the intervillous spaces were
small and eontained little blood, the stroma of the villi was wedematous,
and the walls of the capillaries were thickened.

With general feetal dropsy, as with all the so-called ulmpatluﬁ
foetal :hsmaea the pathogenesis is very obscure, and even the etiology
is imperfectly known. Doubtless, if the obscurity were less marked,
the disease would be found to have passed out of the group of the
idiopathic diseases info that of the transmitted morbid states. At
the same time, it must be borne in mind that investigators have some-
times made these questions more difficult than need be. For instance,
it has seldom fallen to the lot of one observer to examine more than
one or two cases of the disease, and it has followed, naturally enough,
that he has considered these cases as typical ones. Now,if a physician’s
knowledge of dropsy in the adult were limited to two or three cases,
it 1s not llkel}' that it would be at all sufficient. Further, there is no
reason to expeet that all cases of feetal dropsy shall be due to one
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and the same cause or shall present identical characters; in the adult,
dropsy 1is a sign of various affections residing in various organs; the
same state of things may hold regarding feetal dropsy. Unfor-
tunately these almost self-evident facts have not always been kept
in mind.

According to some writers, the cause of feetal dropsy is to be
sought for in purely maternal states. Maternal aleoholism, maternal
hydramia, and maternal nephritis have all been adduced as possible
factors. H. Strauch (Lhsserf., Berlin, 1880) strongly advocated the
theory of maternal nephritis: the mother had a contracted kidney,
producing increased arterial temsion and venous stasis; there was,
therefore, increased pressure in the maternal portion of the placenta
and an exudation of serum into the intervillous spaces, an occurrence
further predisposed to by the hydremie state of the maternal blood ;
the placenta being the place of least resistance, cedema occurred there
even if not in the other maternal organs; and the blood ecoming from
the feetus In the umbilical arteries met with resistance in the
placenta, which caused increased venous pressure and cedema in the
foetus. A purely paternal cause has been referred to tentatively by
some writers, and it is a suggestive fact that the first four cases of
the disease which I met with were the offspring of a woman and her
sister-in-law, and both the woman and her brother showed the same
gravely ansemic state.

According to other writers, the cause of foetal dropsy resides in the
feetus itself, and the disease is truly idiopathic. Thus Lawson Tait
(loc. ¢it.) thought that he had found the fons ef origo morbi in
premature closure of the foramen ov ale; the closure was not mmplete
a crescentie valvular opening ;-ineh i in size for ming the communica-
tion between the two auricles. W. Osler (Keating’s Cyelop. Dis.
Chaldren, 1. 752, 1889) found a very similar cardiac anomaly, but he
could not recognise a very clear connection between the state of the
heart and the feetal disease. Other writers looked to the cystic state
of the kidneys as the cause, obviously a very inadequate theory.
G. Raineri (Gaz. med. di Torino, xliii. 21, 1892) considered that the
edema of the feetus and placenta might be ascribed to the hindrance
of the hepatic circulation and the obstruction of the renal secretion,
due to the infiltration of these organs with leucocytes, for he regarded
the state of the liver as similar to the interstitial hepatitis of the
syphilitic feetus. Abnormal states of the feetal blood have been
regarded by some as the causes of the dropsy, and perhaps the most
popular of recent theories has been that of a “leukwmoid if not
perfectly leuksemic ™ condition.

Finally, many writers, recognising the inadequateness of either the
maternal or the feetal causes, have sought for coexisting causal condi-
tions in both mother and foetus. Virchow (loe. eit.), for instance, found
the immediate causes of the dropsy in narrowing of the pulmonary
ostium of the heart, accompanied by eirrhosis of the liver and ineipi-
ent granular degeneration of the kidneys. The state of the heart he
aseribed to feetal endocarditis, and this in ifs turn he sought to trace
to syphilis or rheumatism in the mother, but could get no information
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on the point. The thromboses in the maternal placental sinuses he
regarded as a third series of disturbanees, which by hindering the
cireulation in the feetus tended still further to promote the general
dropsy. Singer (foc. cit.) regarded maternal nephritis as the primary
cause ; this set up leuk:mia in the fo tus, not in a mechanical way,
but beeause the hydriemic state of the mother’s blood interfered with
the normal formation of the feetal. The leuksemia thus produced was
the mmediate cause of the dropsy, for the conversion of leucocytes
into erythroeytes being interfered with, the former aceumulated in the
faetal blood, EH’H]JU] through the thin vessel walls, and formed lymph-
oid infarets in the skin and glandular and other organs, and serum,
esn;nn:r along with the leucocytes, cansed cedema of these structures.

Singer considered that a similar transudation of serum took place in
the foetal part of the placenta, and that fluid passed from the vessels
of the villi into the stroma. Fuhr (op. cif.), also, looked for a complex
causation. Hesummarised the pathogenetic stages thus :—(1) Chronie
maternal endometritis, intensified by nephritis; (2) hyperplasia of
the chorionic villi due to decidual increase following upon the endo-
metritis ; (3) excessive absorption of fluid blood into the feetal
circulation (partly from maternal hyvdriemia), over-filling of the
circulation in the feetus, with resulting obstruction and cedema ; (4)
hydramnios, due to II]EIE"I":LLI secretion from the feetal kidneys, an
increase, not, however, sufficient to overcome the obstruction ; and
(5) edema of the placenta due to secondary obstruetion in that
organ.

It 18 of course quite clear from all that has been stated, that the
pathogenesis of feetal dropsy is obscure; it is probable also that its
obseurity has been increased by neglect of a proper comprehension of
the peculiarities of feetal physiology. It would seem that it must, in
the first place, be admitied that its causes are not always the same;
as in postnatal so in antenatal life dropsy is a sign of various morbid
states. I’rovisionally it may be supposed that general cedema of the
feetus may arise in the later months of feetal life from maternal causes ;
possibly, conditions which increase the blood pressure in the placenta,
by causing structural changes in its maternal and (secondarily) in its
feetal parts, may thus lead to backward pressure and transudation of
serum in the feetal body. Again, it may be supposed that in the early
foetal or late embryonie period struetural anomalies may arise in the
foetus (heart, thhlL}‘: liver, blood) which will duectlv produce the
dropsy as it is produced in l}n:a adult, although with a.hrrln: differences
and exaggerations on account of the per_,nlmntu-. of the intrauterine
environment. These feetal eonditions, it may yet be found possible
to trace back again to morbid maternal states: and it may even
be that maternal or paternal conditions existing in the sexual
cells before impregnation may be potent to direet the life of
the impregnated ovom into abnormal manifestations. Let us
here leave this subject; it is clear that it is obseure; this alone is
clear,

[t can scarcely be hoped that much suceess will attend attempts
at antenatal diagnosis in regard to general feetal dropsy. The presence
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of the maternal morbid states (dropsy, albuminuria, heart disease, ete.)
which have been regarded as causal may arouse suspicion, and the
history of the earlier occurrence of a dropsical feetus in the same
family may greatly strengthen the suspicion ; the diagnosis of hydram-
nios will also aid. As a rule, however, the feetal disease will only be
detected during the progress of labour, and the sooner it is then
detected the hetter will it be for the patient and her medical
attendant.

The antenatal treatment will consist in the correction of maternal
disorders by means of milk diet, ivon, chlorate of potash, strychnine,
ete., and | will be possible, as a Tll].-E‘ nul:,r when the mother has already
given birth to a dropsical infant in an earlier pregnancy. The intra-
natal treatment will take the form of a 13[]1.1(:11{311 of the bulk of the
feetus by the aspiration of the peritoneal effusion; extractive inter-
ference (forceps, hands) may be needed before the child can be born.
After birth the aspiration of the thoracic cavity might be practised in
the hope that respiration might be established, and that the dropsical
conditions would gradually dmﬂppem. I have had under my care a
case of very serious neonatal anasarca which ultimately recovered,and
I am inelined to hope for a similar happy result in some cases of
antenatal cedema. In some Instances, at any rate, the examination
of the tissues and organs showed no lesions sufficiently grave to
exclude all hope of 1udepemlent postnatal life, if once the pulmmnn
respiration eould be fully established. Spes incerta, perhaps; but still
a flicker of hope.

Congenital Cystic Elephantiasis.

The curious deforming malady known as congenital cystie elephan-
tiasis is probably nearly related to general feetal dropsy. It is,
however, a disease which affects chiefly the subeutaneous tissue. leading
to an increase in its dimensions and the formation in it of cysts of
various sizes, with clear serous or curd-like contents. It may impli-
cate the subcutaneous tissue all over the body, but frequently it is
very pronounced in a special region, eg. the back of the head and
neck. Fluid in the body cavities is sometimes but not always met
with, and in this character the disease differs from geneml fretal
dropsy. Cystic elephantiasis is doubtless related also to the local
conditions known as eystic hygroma of the neck, fibroma molluscun,
and some forms of congenital sacral tumour.

There are not many cases on record in which the morbid condition
of the subcutaneous tissue was the sole anomaly from which the foetus
suffered ; in fact, the disease is very rare alone. There are, however,
not a few cases in which it oceurred along with grave malformations
or in assoclation with other feetal diseases. Thus, there are instances
in which it was met with in the grossly malformed twin of the so-
called parasitic type, as in the specimen described by me in 1892
(Lhseases of the Fotus, 1. p. 184); and F. Caruso (Areh. di ostet. e ginee.,
vi. 193, 1899) has put on record a case in which it was combined with
feetal “ rickets.” If, however, we confine our attention to the cases in
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which the condition of the subeutaneous tissue was the chief, if not
the only anomaly, we arrive at the following conelusions.

The mother was generally a multipara, and had enjoyed fairly good
health till the commencement of the pregnancy which ended in the
birth of the fo:tus with eystic elephantiasis. That pregnaney nearly
always ended prematurely, and was generally associated with hydram-
nios; and during its course the mother suffered from dropsy,
albuminuria, and unusual abdominal distension, with the symptomatic
consequences of these alterations. The infant rarely survived birth,
a result due in some cases as much to the prematurity as to the mor bid
changes.

The feetus was generally larger and heavier than it ought to have
been. Its bizarre appearance was due not so much to the general
gelatinous anasarca, as to the eystic aceumulations in the subeutaneous
tissue of special areas. A. Meckel (Awreh. f. Anat. w. Physiol., p. 149,
1828) called his specimen a “ monstrise Larve eines Fotus ” (monstrous
magk of a feetus), and used to exhibit it with lions’, elephants’, and
calves’ llmd:, as an example of what the older writers named * mola
spurie *; he regarded it ab first as an acephalus, for it seemed to
consist solely of a trunk with limbs bearing a tleshy, spongy mass
instead of a head ; but when he came to make a section through the
mass, he was gmmtly surprised to find underneath a well-for med foetal
face (vide Figs. 32, 33). Meckel said he felt like a child who sees a
man, 111{[3]-.1?& like a bear, throw away the mask and reveal his face.
H. Steinwirker’s specimen ( Dissert., Halle, 1872) was somewhat similar
in appearance, but was not so grossly malformed; and F. Neelsen
(Berl. klin. Wehnsehr,, xix. 36, 1882) compared his case of eystic
elephantiasis to the plum mannikins of the Christmas markets in
Germany.

The dissectional appearances varied considerably. In C. Everke's
specimen (Disserd., Marburg, 1883), for instance, there was a fibro-
myxomatous stratum, 6 mm. in thickness, between the skin and the
subjacent muscles, u.ud the large swel]ing on the back of the neck
was found to contain six smooth-walled cysts with yellowish brown
semi-Hluid contents:; there were some anomalies of the abdominal
viscera (contracted state of intestines, enlarged spleen, ete.). In
A. O. Lindfors’ case (Ztschr. f. Geburtsh. w. Gyndk., xviil. 258, 1890)
there was an umbilical hernia and an amniotic band attached to the
left hand; there was a large oceipital tumour consisting of a thin-
walled eyst with serous contents ; the heart showed a common ventricle
and a common auriculo-ventricular opening, and the auricles were very
incompletely separated.

Neelsen (loc. cit.) gave details regarding the microscopic appearances
of his specimen. The skin was fairly normal, but the lymphaties of
it and of the subcutaneous and intermuscular structures were greatly
dilated and tortuous, and here and there formed real cystic spaces.
possibly the large cysts marked a further evolution or the same
changes. In one or two cases the placenta was cedematous and
friable, but details regarding both it and the membranes were seldom
forthecoming.
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The etiology was most obscure in all the recorded cases,—and
there seemed to be nothing to suggest a maternal cause. The nature
of the morbid process was a condition of dilatation, or of dilatation
and occlusion of lymphatic spaces and vessels, a lymphangiectasis.
Upon this point most of the observers agreed; but whether the
distension of the lymphatics or the hyperplastic changes in the
subcutaneous tissue were to be regarded as the primary phenomena
there was very considerable difference of opinion. In the absence of
general agreement upon these questions, it is needless to spend time
discussing the correctness of the term “LlLln}m.n[,mf,lh as applied to
the disease. In all probability it is in ifs first stages edematous
in its nature: but on account of the early ]ra,riu:] of intrauterine life at
whieh it commences it takes on changes (due to the embryonic state
of the tissues) of a quite peculiar kind, changes which are not easily
reconciled with the alterations found in later antenatal life. Of
course it is not the same disease as elephantiasis Arabum, but it 1s
related to the malady known as congenital elephantiasis, a morbid
state which must now engage our attention.

Congenital Elephantiasis.

Congenital elephantiasis is a name which has been somewhat
widely and loosely applied to all the hypertrophic or hyperplastic
states of the subeutaneous tissue or tissues which may be present at
birth. It has, as we have seen, been given to the soft cystic variety
of this disease; it is given also to the widely distributed as well as
to the strietly localised hard and soft varieties (elephantiasis congenita
dura, mollis), and by a forced process of extension to such morbid
states as umltiple cutaneous neuro-fibromata and fibroma molluscum.
At one end of the series of pathological changes it passes over by
gradations into general feetal dropsy of the gelatmml‘a type (as seen
more particularly in the twin feetus), and at the other end into a
confused and heterogeneous group of neoplasms, ineluding nerve
nevus (so called) and congenital unilateral hypertrophy or partial
alant-growth. An eminently good and complete account of this
difficult chapter in feetal pathology is given by F. Esmarch and
D. Kulenkampft in their monograph, Die Elephantiastischen Formen
(Hamburg, 1885), which extends to nearly 300 pages, and which
eontains all that pathologists (and more particularly German patho-
logists) had said on this matter prior to the year 1885. It is not
my intention here to deseribe the three forms named Elephantiasis
telangiectodes, K. fibromatosa, and E. neuromatodes; these closely
approximate in their characters to the congenital neoplasms;: but 1
shall confine myself to the cases of hypertrophic thickening of the
subentaneous tissue of one or several limbs or parts of the body which
are fonnd at birth, and which are more nearly related to the instances
of cystic elephantiasis (already referred to). It is true that in them
the vessels and nerves and even the bones and musecles and fibrous
tissue in the neighbourhood may be involved in the hyperplastic
processes, and thus connecting links with elephantiasis telangiectodes,



CONGENITAL ELEPHANTIASIS S01

neuromatodes, fibromatosa may be formed; but the outstanding
character is hyperplasia of the subcutaneous tissue with fspecml
involvement of the lymphatics, In this restricted sense let us deal
with congenital elephantiasis.

The elinical history of cases of congenital elephantiasis 1s chiefly
remarkable for the occasional record of ﬁ]:mil_'}-‘ prevalence and of
hereditary transmission. M. Nonne (dwreh. f. path. Anat., exxv. 1589,

1891), for 11|st'1nﬂe,nlet with eight instances of the disease in fourteen
individuals in the same ﬂmuiy m three generations. There was the
man H. H., whose age when examined by Nonne was 34 ; his father had
been healthy, but his mother had suffered from a congenital enlargement
of the lower limbs. H. H. was born normal, but almost munenhately
afterwards it was noticed that his feet and legs were unusually large,
and the enlarged extremities grew proportionately with the rest of
the body. The hypertrophy was chiefly below the knee, and affected
very markedly the dorsum of the foot, and just above the malleoli were
two grooves on the right and one on the left leg. The surface of the
skin had a normal appearance (elephantiasis glabra), but there were
some papillary growths attached to the toes. There was pitting on
firm pressure, and the pitting remained long. H. H.'s sister, H. M., age
30 years, had a condition very similar to that deseribed above ; butin
her case the right leg and foot were normal, the anomaly being
restricted to the left side; there was the same swelling especially of
the dorsum of the foot, the same grooves, and the same papillary
growths attached to the toes. H. M. was married and had had four
pregnancies: the first ended in the birth of an infant with enlarged
lower limbs, who died in infancy; the second was an 'u::ep]milc
{ﬂnﬂuwlrlmhc 7) full-time infant with similarly affected lower ex-
tremities ; the third pregnancy resulted in the birth of a female child,
still alive {ﬂrre 6 years), with elephantiasic enlargement of the right leg
and foot; and the product of the fourth gestatmu was a full-time
male infant, showi ing the same abnormality in both lower limbs but in
a less degree. As has been already stated, the mother of H. H. and
H. M. had also suffered from (:ungcmhl elephantiasis of the legs, and
one of her sisters had the same condition in a more aggrav ated form.
When the family history was traced further back, the inevitable
maternal impression appeared, for the grandmother of H. H. and
H. M. had heen frightened during pregnancy by a woman with
dropsical legs. J. H. Jopson's two cases (Awch. Pediaf., xv. 173,
1898) were brothers, and their father had suffered like them from
congenital enlareement of both lower limbs below the knees; and
Milroy (Proc. .ﬂ.-:fn aska Med. Soe., p. 27, 1892) recorded twenty-two
cases of hereditary cedema of the lower limbs in ninety-seven
individuals in six generations, and in all but two the cedema was
congenital.

There is, as a rule, little information to be obtained regarding the
character of the pregnancy which ends in the birth of an infant with
elephantiasis; but one of Moncorve's cases formed an important
exception. In 1895, Dr. Moncorvoe (Rio de Janeiro) kindly sent me
a photograph of a little patient suffering from congenital elephanti-
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asis, which is reproduced here (vide Fig. 34); and I communicated
the details of the case to the Edinburgh Obstetrical Society at its
December meeting (Trans. Edinb. Obst. Soc., xxi. 25, 1896). The
infant was a male, of mixed race, five months old. The father had
suffered from acquired syphilis, and on several oceasions had had
lymphangitic attacks affecting the limbs, and prineipally the arms.
The mother, a half-breed like her husband, had had seven children,
of whom four (the first, seeond, fourth, and fifth) were already dead.
While nursing her second last infant she had been attacked by
lymphangitis in the left breast, going on to suppuration.

Fia. 34.—Congenital Elephantiasis.

During the last pregnancy she had had several falls, followed by
more or less troublesome results. The first, a fall in the street, with
bruising of the abdomen, at the fourth month, had been followed
for eight days by abdominal pains; two months later, the abdomen
was bruised again by a second traumatism ; this was succeeded by
abdominal pain, a rigor, and rise in temperature; at the seventh
month she fell across the tramway rails in the street, again bruising
the hypogastrium, which became the seat of a lymphangitic attack,
going on to suppuration and fever of a remittent type, and lasting
about a week; again, at the eighth month, she received a blow on
the abdomen. Labour took place at the full term, and it was at once
noticed that although the infant was alive and active, he had an ab-
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normally large right lower limb. He showed, also, signs of hereditary
syphilis. There was marked hypertrophy of the right lower limb
from groin to foot, which was most evident in the foot and lower
two-thirds of the leg, and there were deep grooves to be recognised
(Fig. 34). The skin was smooth and of normal colour and tempera-
ture, but drier than in other regions, and firmly adherent to the
subcutaneous tissue. Palpation revealed a feeling of elastic hard-
ness of the tissues, more marked on the dorsum of the foot, less so on
the thigh. The ecirenmferential measurements of the right thigh
were about 2 cms. greater than those of the left, while those of the
leg and foot were from 4 cms. to 6 cms. greater in the right than in
the left limb. Sensibility to touch and the reaction to eleetricity
were less marked in the right than in the left leg. The miero-
scopic examination of the mother’s blood showed only a slight
exagzeration of the number of leucocytes, whilst blood serum
taken from the lower third of the right leg of the infant
revealed the presence of a certain number of the streptococeci of
Fehleisen, either single or grouped, as diplococei or in chains. The
infant was put on a course of iodide of potassium, and the limb was
subjected to elastic compression, with the result that the dimensions
of the hypertrophied extremity were considerably reduced. This was
the tenth case which Dr. Moncorvo had seen (Safellite, vi. 35, 1892 ;
Ann. de dermal. et syph., 3 s, iv. 233, 1893 ; bid, v. 186, 1894 ;
Journ. de clin. ef de thérap, inf., iii. 663, 1895), and in one or two of
them there was a family history of proclivity to lymphangitic attacks.
Further, in one of the three new cases which he contributed to my
journal ( Zeratologia, ii. 79, 1895) in 1895, there was a doubtful history
of abdominal traumatism and lymphangitis in the mother at the
eighth month of pregnaney. I have given full details of Moncorvo's
cases, for they have an important bearing upon the question of
pathogenesis, to which reference will immediately be made.

Some idea of the symptomatology and physical signs of feetal
elephantiasis will have been gained from what has been recorded
above; but certain facts may be added. Although the lower limbs
are frequently the seat of the disease, they are not constantly so;
for, while they were affected in the cases already mentioned and in
those described by Otto Schloss (Dissert., Bonn, 1890), P. Archambault
(Ann. de dermat. et syph., 3 s, iv. 448, 1893), Waitz (Adrch. f. klin.
Char., xxxix, 229, 1889), and Steinthal (Med. Cor.-Bl. d. wiirttemb.
drztl, Ver., Ixvi. 33, 1896), yet in that reported by Osler (Jowrn.
Anat. and Physiol.,, xiv. 10, 1879) it was the right upper limbh, in
W. B. Coley’s (New York Med. Journ., liii. 706, 1891) it was the face
and sealp, in T. Spietschka's (Areh. f. Dermat. w. Syph., xxiii. 745,
1891) it was the whole body except the right upper limb and the
genitals, and in M. Mainzer's (Deutsche med. Wehnschr., xxv. 436,
1899) it was the left upper limb and the external genitals as well as
the lower extremities. In most of the cases the condition did not
interfere with the postnatal life of the child, and in some there was
a distinet tendency to diminution in the amount of the subentaneous
hypertrophy. There was some difficulty in progression when the
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lower limbs were affected ; there was always the deformity ; and in a
few cases the usefulness of the limbs was seriously interfered with.
The skin covering the diseased part was generally normal in appear-
ance, but in a few cases there was an excessive vascular development,
and in one of Rose's cases (MWonafssehr. f. Geburtsk., xxx. 339, 15867)
the enlarcement was almost entirely due to fat. Now and again
arooves were described on the affected limbs, and in G. R einbach’s
case (Beitr. 2 klin. Chir., xx. 645, 1898) the grooves seem to have
been due to amniotic bands encireling the part.  Although in most of
the cases the appearances did not eclosely resemble elephantiasis
Arabum as met with in the adult, they did so in a very striking way
in the patients seen by Mainzer (loc. eif.) and Reinbach (loe. cit.). In
the former the external genitals were affected : the labia majora, the
nympha, and the clitoris all showed the elephantiasic thickening,
and between the posterior commissure and the anus was a reduplica-
tion of loose skin. Both legs and the right foot exhibited the same
enlargement, which by the ]l{']]m of the Rontgen rays was seen to
have left the bones untouched. The left upper limb was enormously
enlarged, and the thickening was especially marked in the forearm
and hand.  On the toes of the right foot were some grooves suggest-
ing amniotic bands. The skin everywhere retained its normal colour,
and there were no traces of angiomata or fibromata; but in the areas
of thickening there was some eutaneous dryness and roughness. The
child had neither heart disease nor nephritis, and the thj'rmd felt
normal ; there was no syphilis,

It is a curious speculation to inquire whether the fabulous people,
the Sciapodi, deseribed by Ctesias, had perchance their origin in the
birth of an infant with congenital elephantiasis of one foot. They
are represented as possessing a single foot which was so large as to
be used as a sunshade, and pictures ‘of them are to be found in the
older works on Monstrosities.

The paﬁmqrmrm of congenital elephantiasis has that common
character of antenatal morbid states—obseurity. It has been sug-
gested that the hypertrophy may be due to an amniotic band enci 1‘£~lmg
the limb: and in a case of multiple malformations in a feetus which
I examined some years ago, there were indications that this view
might occasionally he correct. In J. Schnitzler’s case ( Wiener klin,
hrrnr-'ﬁrfrfm, ix. 165, 1805), also, there was confirmatory evidence.
But obviously it cannot account for all the cases, ~ome have seen
in the disease a true elephantiasis Arabum of intrauterine origin;
but there is next to no evidence of the transplacental transmission
of this disease (vide Prince A. Morvow, in Pwenticth Century Practice,
xviii. 424, 1899), and R. Sarra (FPediatria, iii. 155, 1895) found no
traces of filarize in a case of fewetal elephantiasis examined by him.
Its origin in the passage of streptococel from mother to infant, which
was supported by Moncorvo, cannot be accepted as frequently correct,
for it is rave to find any history of maternal ly mphangitis or erysipelas
in pregnancy. A f":m]h' predisposition to nmplastlc changes in the
connective tissues, as imagined by Spietschka, cannot be accepted
as a satisfactory explanation, for family prevalence and heredity,
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although met with, are not at all frequent. It may possibly be due
to 1011-r-mnt.nmul irritation of the subcufaneous tissues by some
toxin mrcuhtmg in the blood; but this supposition does not of
course satisfy the requirements of an adequate theory of patho-
aenesis.

It is cheering to be able to chronicle improvement and even
recovery under treatment with iodide of potassium, electricity, and
elastic compression. There is sometimes a nafural tendency l,umu'dh
cure, and possibly to this, as much as to the treatment, the improve-
ment may be due. So tlmb after all, the cheerfulness of the believer
in therapeutic successes in antenatal ma.]auhf,b may be premature.

The above maladies (general foetal :lmlmv, general cystic elephan-
tiasis, and congenital elephantiasis) I have selected as types of
idiopathic diseases affecting chiefly the subcutaneous tissue; but it
will be evident to the reader that indications are not wanting of
their possible transmitted character. In some instances, at least,
there is ground for believing that the maternal (or paternal) health
had a determining influence upon the evolution of the fretal malady.
The diseases are retained in the idiopathic group, but there is reason
to expect that ere long they will have to be transferred to the
transmitted.

There are also certain morbid states of the subcutaneous tissue
which have not yet been established as truly present at birth; among
these is myxcedema, due to Lhe absence of the thyroid gland. Bourne-
ville ( Progrés méd., 3 s., ii. 33, 49, 1895) mplmns the absence of the
symptoms of 1113,-':{{1?(1&1113. in the early months of life as due to the
influence of the mother’s milk; after weaning, the defective state of
the thyroid makes itself felt, and the pachydermatic cachexia be-
comes evident. It seems more probable, however, that the thyroid
in the feetus and at birth does not possess the same regulating
influence over body metabolism (including of course that of the sub-
cutaneous tissue) as it does later; possibly, therefore, its defective
action will not reveal itself by the same alterations in the subeut-
aneous and other tissues at birth as it does later (vide p. 166).

Atrophic as well ag hypertrophic states of the subeutaneous tissne
have been met with in the feetus. F. Ahlfeld (Berl. kiin. Welnscha.,
xxxi. 812, 1894), for instance, has deseribed a feetus with atrophy nf
the subcutaneous adipose tissue in a case of defect of the liquor amnii
(oligohydramnion); the mother was a deaf-mute, and so perhaps was
the father. DPossibly the “living skeletons” who are exhibited at
shows and fairs and Christmas earnivals are in some cases examples
of this congenital atrophic state of the subeutaneous tissues. The
so-called © ela,st.m skinned men,” also, show a condition which is
probably due to congenital defective orowth of the subdermal rather
than to abnormal elaslumt} of the dermal tissues.
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CHAPTER XVIII

Idiopathic Diseases of the Fotus (eonf.): Types of Skin Diseases: Fuoetal
Ichthyosis (Grave Form)—Definition, Synonyms, Clinical History, Sympto-
matology, Appearances (Macroscopic and Microscopie) ; Feetal ILllﬂn:}m
(Mild Form); Tylosis Palmm et Plante ; Foetal Keratolysis; ]f}fper-
trichosis congenita—Definition, Synonyms, Recorded Cases, (linical History,
‘athogenesis ; Localised Form of Hypertrichosis ; Congenital Alopecia—
Clinical Char acters, Pathogenesis ; Antenatal l‘mn]-hlgm or Epidermolyzis

bullosa lan-chLill.L, '[_‘H'Il"'l nital Abzence of Bkin ; Acanthoma or Amnioma
of the Skin.

In this chapter I propose to consider some types of foetal disease of
the skin. Some difficulty has arisen in selecting these types, for
there is a large number to choose from, ag may be seen by a reference
to my scheme of classification of feetal skin affections (Diseases of the
Fotws, 1. p. 227, 1895). Some of the maladies therein enumerated
(¢.., those connected with the transmitted morbid states, the fevers,
syphilis, purpura) have, it is true, been already considered ; but l}let'e
still remains a large numher of others. From these I select feetal
ichthyosis (one of the epidermidoses), tylosis palma et plante (one
of the acanthoses), hypertrichosis and hypotrichosis (two of the
trichoses), pemphigus (one of the angiotic acantholyses), and con-
genital absence of the skin (an 'ntmphm dLl‘ll‘l"ltD‘:l"l} The varions
forms of nwevus I do not specially deal with, as every text-book on
Dermatology and Surgery devotes considerable space to them.
The same gmwm] principles of Antenatal Pathology (zide Chapter
XTI.) must be applied to the study of the skin diseases as have been
applied to the other maladies with which the preceding chapters
have been occupied. Incidentally it may be remarked that the
congenital skin diseases have come prominently before the notice of
the public as well as the profession ; for the sufferers from them bulk
largely in shows at fairs, in “dime museums,” and at Christmas
carnivals. The curiosity of the ]mlrlil;} with regard to “alligator
boys,” “hairy men,” “spotted girls,” and “freaks” of that kind is
great, and while it may be far fmln commendable, 1t, at any rate, pro-
vides funds for the support of these vietims of antenatal pathology.

Feetal Ichthyosis (Grave Form).

This malady may be provisionally defined as a skin disease of
the foetus, developed probably about the fourth month of intrauterine
life, characterised by the existence over the whole surface of the body
of horny epidermic plates, separated from each other by fissures and
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furrows, associated with certain deformities of the mouth, nose, eyes,
ears, r.uul extremities, and leading to the death of the infant very
soon after birth.

It has gone under various names. It was first described about
the end of the eighteenth century (Richter, Dissertatio de Infanticidio,
1792), and up to the middle of the nineteenth century it was c-ﬂllml
a congenital hypertrophy of the epidermis or “cutis testacea”
(P:elntnd Lkonogr. Darstell. der wicht-syph. Hautlhr., p. 84, Plate xxix.
15839). A. Keiller (London and Edin. Month. Journ. Med. Se., 111, 694,
1843) simply described his case as one of *thickening and deep
fissures of the skin in an infant at birth”; but J. Y. ‘_~.11np.%un who
communicated Keiller's case, entitled his paper © Intrauterine
Cutaneous Disease,” and went on to say that “it would appear to be
much more analogous to ichthyosis than to any other skin disease
that can be referred to, and therefore, suggested for it the name
of ‘Ichthyosis Intrauterina’” This designation, or its synonym
“ Iehthyosis congenita,” has been widely adopted and is nmow in
general use, although recently there has been a tendency to prefer
“ Hyperkeratosis” or “ Keratoma.” The peculiar appearances of the
infant affected with this disorder have led to the oceasional employ-
ment of the singularly deseriptive name of *“Harlequin Foetus”
(Bland Sutton, Trans. Med-Chir. Soc. Lond., 2 s, 1i. 291, 1886).

It would seem that the disease is rare, for up to the year 1895
there had only been recorded some fmt.v-t,“ cases : and, taking into
account the very striking appearances that the infants present, it is
unlikely that many escape recording,

With regard to elinical history, it is most noteworthy that the
parents of infants suffering from ichthyosis were generally themselves
free not only from mht.h;.nsls but also from all kinds of skin
affections. Anton Wassmuth (Beitr. z path. Anat. w. ally. Path.,
xxvi. 19, 1899), however, has recorded a case in which the parents
were cretins. The obstetric history was in the great majority of
instances good. One striking fact, however, must be noted—the
oceurrence of more than one ie lnt‘m otic infant among the offspring of
the same parents, or family prevalence. Thus, Okel’s two specimens
(Verm. Abhandl. v. einer Gesellsch. pract. Aevate zu St. Petersh., viii.
185, 1854) were borne by the same Inu'i.hm‘: 80 were Hmlels two
cases (Compt. rend. Soc. de biol., iv. 177, 1853), and those of G. A.
Haus (Norsk May. f. Lz’{ﬂ:r;i?t‘i(ff?t.‘iﬂ'.,lxii. 542, 1901); and the mother in
Oestreicher’s record (Arch. f. Dermat. v, Syph., xxiii. 837, 1891) had
three normal infants by her husband, and after his death three
ichthyotic feetuses in three successive years illegitimately, and
presumably by the same man. The condition of the feetal skin
seems oeccasionally to have retarded the progress of labour; but a
premature {‘Ill]ll!ﬂ' to the pregnaney was common. Obscure abnormal
symptoms have heen described by the mother during gestation;
hydramnios has been met with ; and there has been the usual Crop
of stories of maternal i impressions.

The infants were all weakly when born, and died within a few
days or hours thereafter ; and it is particularly noteworthy that only



a08 ANTENATAL PATHOLOGY AND HYGIENE

in one recorded case (J. F. Jahn, Disgert., Leipzig, 1869) was the
subject dead-born, so that 1t may be concluded that feetal ichthyosis is
not fatal to intrauterine although it is most uniformly so to post-
natal existence. This latter result is in large measure brought
about by the associated deformities, and especially by the state of the
mouth, which practically prevents sucking. The child usually cried
loudly and continuously during its short tenure of life; but in some
cases the ery was weak and buzzing (G. Vrolik, Tab. ad llustr.
Embryog., Pl xecii., 1849). Respiration was impeded, but urination
and defacation IIHIEL]]} took place naturally; in Souty’s case (Bull.
de U Aead. roy. de méd., viii. 82, 1842-3), however, no urine was
passed. In most instances the infant slept little, and in some cases
(Jahn, op. eit.) special reference was made to the highly offensive,
cadaveric smell which came from the skin.

The appearances of the general IJmI:—, surface, with its thick horny
yellowish epidermic ]r]:tt{‘ﬁ of all sizes and shapes, with intervening
eracks or fissures of a red or bluish tint, are very f‘h-fll‘&ﬁtﬂl‘lstlc
(Fig. 35). Some of the older authors described the eyeballs as absent
and their place taken by two red fleshy masses: but it is now known
that these fleshy tumours are really the greatly swollen and congested
conjunctival surface of the eyelids everted in ec tropion (Fig. dﬁ} for
on separating these we can see the normal eyeball.

The whole body presents a par twuLuI} hideous and repulsive
appearance, and we can scarcely wonder that such epithets as
“horrible” and “terrible” have been freely used by writers in
describing their specimens. The thickened plates with intervening
fissures have been compared to a coat of mail, to the bark of some
trees, to the dermal covering of the armadillo, the coat of the tortoise,
and (by a stretching of the imagination) to the dress of the harlequin.
The epidermic layer is much harder than usual; it is variously
described as leather like,” “horny,” and © cartilaginous ™ ; it is cold
to the touch. The plates differ greatly in size and shape, and the
appearance produced by them has been unnp.ued by Radeliffe Crocker
(Diseases of the Skin, ond Edit., 343, 1893) to a “loosely-built stone
wall,” to a stone-dyke as we call it in Scotland. The thickest plates
are on the back, chest, and scalp; the thinnest are on the hands and
feet and round the anus; their margins are usually bevelled off and
their surface is commonly smooth, but sometimes shows small spines,
The deepest eracks or fissures are generally found on the sealp in the
neichbourhood of the greatly deformed ears: some of them are
bridged over by a thin, transparent pellicle, but this is often absent.
The hands and feet are greatly thickened and malformed ; the digits
resemhble birds’ claws (onychogryphosis), are HDlnetlmLs united to
each other, and are sometimes absent. The dissectional appearances
of the internal organs would appear to be unimportant : congestion
seems to have hwm fairly constant, and the cause of [!E:lth Was
generally found in a broncho-pneumonia or pulmonary cedema. In
1901, Drs. A. 8. Daniel and L. Cordes kindly sent me a photograph
of a very typical case reported by them (Journ. Amer, Med. Assoc.,
xxxv. 1081, 1900). In this case the kidneys showed the lesion of
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Fia, 35, —Straube’s Case of Feetal Ichthyosis.
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acute exudative nephritis; the child had died suddenly twenty-seven
hours after birth.
The microscopical appearances of the skin (Figs. 37, 58) have been

Fia. 36.-—-1{:,fhe1:*s Case of Foetal Iehthyosis.

well described by E. Kyber (Medizin. Jahrb., 397, 1880) and T.
Carbone (Awch. per le Se. med, xv. 349, 1891). The most
striking feature is the enormous thickening of the epidermic layer,
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Fie. 37.—8kin of Palm of Hand in Feetal Ichthyosis (Kyber).
@, Stratum corneum with sweat canals ; &, Stratum Malpighii ; ¢, Projection
passing down between the papill= ; d, Sweat ducts ; ¢, Sweat glands,
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which is almost entirely situated in the stratum corneum, the rete
Malpighii, with the exception of the interpapillary prolongations,
being even diminished in thickness in some instances. It is usually
stated that there is no stratum granulosum of Langerhans, and no
layer of flattened cells containing kerato-hyaline; but G. A. Haus
(loc. cit.) found both. There is a well-marked stratum lucidum, and
the passage from it into the horny layer is not sudden and sharp as
in normal foetuses but more "rmluul In the normal infant, also,
osmie acid stains deeply the (leeperst. and the most superficial lﬂyer.‘s
of the stratum corneum, leaving the intermediate layers unstained ;
but in feetal ichthyosis there is no suech colour reaction, or only the
presence of some fine black lines. This difference has been
attributed to impeded sebaceous secretion. It is doubtful whether
the cells of the rete Malpighii show signs of great activity or not.
The hair follicles are, in many instances, cﬂmpletel} plugeed by the
thickened horny substance, and the external root sheath of the hair
is also thickened. The sebaceous glands are atrophied and the
hairs themselves are thin. The mulmqmmus glands, however, are
hypertrophied (Kyber) and their ducts are elongated ; but Carbone (foe.
cit.) did not note this hypertrophy. The cutis vera is fairly normal ;
certainly the papille arve longer than usual, but they are also thinner,
and probably are not much if af all inereased. The amount of
adipose tissue is smaller than usual, but the subeutaneous tissue, like
the true skin, shows feebly indicated alterations or none at all. In
the furrows between the horny plates the histological appearances
differ from those above desecribed, chiefly in the absence of any
marked thickening of the stratum corneum; and the rete Malpighii
may be made up of only two or three rows of flattened cells. In
some of the deep cracks the fissure extends directly down to the
cutis vera, upon which lie only some pus cells and broken-down
epithelial cells. Intermediate types are also met with.

To summarise: the changes in the skin consist in hyperkeratosis,
along with the results which this alteration produces upon the hars
and sebaceous and sudoriparous glands. The condition of the rete
Malpighii is puzzling ; but possibly at one stage or another in the
evolution of the disease it may show signs of proliferative activity.
If, however, the disease is primarily due to an anomalous growth of
the epitr ichium of early feetal life, it may not be necessary to look
for changes in the rete Malpighii. The chemical analysis of the
epidermi@ scales, made by B. Livingstone (Amer. Journ. Obst., xv.
088, 1882) showed fat, cholesterine, and possibly hippuric acid ; and
the burnt residue was made up of salts of lime, magnesia, and iron.
Very little information was forthcoming regarding the placenta,
membranes, and cord ; but the epidermic thickening does not seem
to have extended to the sheath of the cord,—a striking fact. There
was hydramnios in Jahn's case (Dissert., Leipzig, 1869) and in W. R.
Smith’s (Amer. Jowrn. Obst., xiii. 458, 1880),—also striking facts, but
standing almost alone. A thorough investigation of the feetal
annexa in these cases is a desideratum.

Fig. 3.—Vertical Section of Skin of Palm of Hand in a Normal Infant (Kyber). «,
Stratum corneum ; &, Stratom Malpighii ; ¢, Interpapillary projections ; o, Corinm ;
e, Sudoriparous ,f,;lunnrlh' s f, Adipaose l-i:';'ﬂll.‘-'.

Fig. 4.—Transverse Section of Hair S8ac containing Hair from Skin of Head (Kyber).
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The etiology of feetal ichthyosis is unknown. The parents were
generally quite free from skin disease of all kinds and from syphilis.
Sex seems to have no importance. Family prevalence, however, was
unusually common when we remember how rarve the disease is; and
in one case (Carbone’s) the parents were nearly related (uncle and
niece). The pathogenesis, likewise, 18 most obseure. Whether or not
the disease is ichthyosis modified by intrauterine environmental
conditions, is after all comparatively unimportant. The real difficulty
is to find any explanation for the extraordinary thickness of the
stratum corneum of the epidermis. H. C. L. Barkow (Beitr. 2. path.
_1"5'?1!!u:irfcmfzr-n{fs'r;cm'f&irfadc 1iv. 52, Breslau, 1871) thought that the first
stage in the production of the disease was pemphigus; after the
blebs had formed they burst and the tears remained as the fissures
between the epidermic plates; the hypertrophy constituted the
second stage. There is little to commend this view, for Barkow's case
seems to have been the only one in which there was any sign of
pemphigus. A more attractive theory is that which reg rards the
thickened horny layer of the epidermis as the direct deumtne of
the P]alt,lu:*hnlm (g.2., page 83). This theory has been commended
by Ohmann-Dumesnil ( Teratologie, ii. 149, 1895), who thinks that
through an arrest in the development of the hair and sebaceous
clands the epitrichinm remains attached to the underlying stratum
corneunimn and stimulates it to excessive growth. I suggest, however,
that absence or defective development of the epitrichium, also, may
permit a more luxuriant growth of the underlying horny layer.
Why in certain cases this anomaly in the formation of the epitrichial
layer should exist is, of eourse, a diffieult question. It may be noted
that J. M. Winfield (Journ. Cutan. and Gen.-Urin. s, xv. 516,
1897) has recorded a case of eongenital ichthyosis with absence of
the thyroid. If we accept the view that fwtal ichthyosis is due
either to persistence or to absence of the epitrichium, we place the
condition among the monstrosities rather than the diseases of
antenatal life; but this is no great objection to the theory. For it
has been pulntﬂd out that during the feetal period some emhi}'n:renems
is still going on (e.q., in the sl«.m} and morbid canses acting on these
parts still in the embryonic stage would ]nmluw t.emlt}lurm,ﬂl results.
There is nothing inherently uupmlmhh, in the view that feetal
ichthyosis is a monstrosity rather than a disease. Truly, the appear-
ances which it presents are monstrous enough !

The progrosis in cases of feetal ichthyosis is of the gravest.
Although not fatal to the beginning of postnatal life, it is absolutely
so to its continuance, and death has invariably followed at a time

arying from a few hours to nine days. The infant is often
premature, 1s sometimes inherently weak, is unable to suck, and the
craclks and fissures in the skin soon Ilm*mn{- “the haunts of pyogenie
microbes.” He is called the “harlequin feetus”; but tluly his
postnatal life is a brief and a sad harlequinade enough !

Feetal iehthyosis has been noted in the lower animals (eg., the
calf), and F. R. Lichreich (Dissert., Halle, 18535) has found a possible
paternal cause in some of these cases.



F(ETAL ICHTHYOSIS

(s
L=
]|

Feetal Ichthyosis (Mild Form).

An infant suffering from the mild type of fowtal ichthyosis is
born with a continuous layer of a collodion-like substance over the
whole body ; after birth this substance desquamates in small tissue-
paper like flakes. It is sometimes but not often accompanied by
an ectropion condition of the mouth, eyes, and anus. This is the
“collodion feetus ” then; it is the attenuated form of feetal ichthyosis
(Hallopeau and Watelet, Ann. de dermat. et syph., 3 s, il 149,
1892).

In this type, as in the grave form, the parents are generally free
from all kinds of skin disease; and, as in the grave form, family
prevalence has several times been noticed. Some eurious oceurrences
have been recorded. In a case of H. Auspitz (Arch. f. Dermat. u
Syph., 1. 253, 1869), the pregnancy was plural, the twins were of
different sexes, the ichthyotic one was a male and the normal one a
female. In F. Warner’s observation (Med. Times and Gaz., p. 144, i.
for 1882), two sisters married their cousins (two brothers), and each
woman gave birth to an ichthyotic feetus. In G. T. Elliot’s case
(Jowrn. Cutan. and Gen.-Urin. Dis, ix. 20, 1891), a man, who had
been twice married, had by his first wife healthy children, and one
with palmar hyperkeratosis; by his second wife he had two ichthyotie
infants. Family prevalence was met with by Michelson (Perl. kiin.
Wehnschr,, xxiii. 520, 1886), by A. J. Munnich (Monatsh. f. pralki
Dermat., v. 240, 1886), and by others.

In no case was the infant born dead, and in only a few instances
did it suceumb soon after birth: so the mild form of feetal ichthyosis
cannot be regarded as fatal to either intrauterine or pml,n.llal life,
although it is exceedingly difficult to cure completely. In one or
two instances there was recovery, in others there was a localised
involution of the malady with a tuuh:-ur:-, to revert; but in most of
the cases the lesion either remained in statu quo (as adult ichthyosis
or xeroderma), or showed an increase in severity with advanecing age.

The appearances at or soon after birth are very characteristic.
The subject has already been called the * collodion foetus,” for the
whole body is covered with a firm, dry, shining, and tense membrane
(“fest wie ein Trommel,” says Behrend in the Berl. Ein. Wehnsehr.,
xxil. 88, 1885); and M. Perez (Progrés mdd., vii. 524, 1880) spoke of
the infant as covered by a horny cuirass, an “ongle immense.”
Cracks and fissures traverse this collodion-like cov ering, but are
generally quite superficial. Soon after birth desquamation com-
mences, the epidermis being shed in large yellow squames, or in
small fragments like films of white tissue paper. The associated
(lufurmll,]es. of the mouth, nose, ears, eyes, and limbs are evident, but
are never so marked as in the grave form of feetal ichthyosis.

The microscopic appearances of the skin have been speecially
studied by J. Caspary ( Vitljschr. f. Dermat., xiii. 3, 1886), and are
reproduced in Fig. 40. (Fig. 39, also taken from Caspary, is given
for the sake of comparison; it represents the skin of a normal but
somewhat atrophic infant.) The skin has only half the normal
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thickness, and the subeutaneons adipose tissue is also diminished ;
but the epidermis is relatively increased, and constitutes fully one
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Fic. 39.—Skin of Normal Infant {Caspary).

¢, Stratum ecorneum ; 7, Stratum lucidum ; g, Stratum granulosam ; sp,
stratum spinosum ; ek, chorinm ; &. Sudoriparous glands ; F, Fat cells ;
L \ = 5 = 5
#it, Transversely cut bundle of non-striped wmseular fibres ; ¢, Sebaceous
glands ; ©, Vein.
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quarter of the total skin thickness. There is no superficial fatty
layer, and no sebaceous glands are to be seen; and there are only a
few hair follicles, but the sudoriparous glands appear to be well
formed. All the lﬂyem of the epidermis (atr-ltum corneun, stratum
lueidum, rete Malpighii, and even the stratum granulosum) are
thickened. Caspary’s deseription applies to an infant of eighteen
months, but in the absence of observations on the feetus it must be
taken as typical.

d d

| — - - - : =i = e e et e

Skin of Iehthyotic Infant (Caspary). Letters as in Fig. 39.

The same remarks apply to the etiology and pathogenesis of this,
the minor form, as to the grave ty pe of feetal ichthyosis, Patho-
logically it is ichthyosis:; probably it is due to an anomaly in the
development of the epitrichinm. It is an interesting fact that a
typical case of the disease with very marked deformity may appar-
ently be developed after birth, as I..;mg case seems to prove (berl.
klin. Wehnsclr., xxii. 819, 1885). 1t would be of the utmost value
if, in the case of ichthyosis developed in childhood, details of the
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state of the skin at the time of birth could- always or often be
obtained. With regard, for instance, to ichthyosis lwstllh (the so-
called “porecupine disease’ "), it is usually stated that the disease was
not present at birth, and 1t is therefore not included among the
foetal diseases; but a careful inguiry has in some cases elicited the
information that, although the skin was not ichthyotie at birth, neither
was it normal. For ua;mple it has sometimes been stated that at
birth red spots, or raw-looking areas, or bruises were visible upon the
skin : these have a Imthuluglca,l significance, and ought to be inguired
into.

Tylosis Palm= et Plantz.

Under this name, or under its synonym “keratoma plantare et
palmare hereditarium,” has been described a congenital disease
characterised by a hypertrophy of the horny layer of the epidermis
of the palms and soles only, and not of the general surface of the
body. The horny plate upon the palms and soles has a thickness
varying from one- -eighth to one-sixteenth of an inch, and its surface is
either smooth or pltted In the case described by the late Dr. (George
Elder and myself (87), the palmar plate had a dirty yellow eolour, and
a hardness and lml"‘hnE‘Sh readily noticed on shaking hands with the
little patient (a g airl E‘:}E‘IlSﬂfd“‘E&) The thickening was greatest on the
hypothenar eminences ; but it was present also on the thenar eminences
and on the palmar quent of each finger; indeed, no part of the palm
was quite free from it except along the lines of flexure. It did not, how-
ever, reach the dorsum anywhere, and it was sharply limited at the line
of flexure of the wrist. Peeling in fairly large scales occurred at times,
usually every spring and antumn, The soles were similarly affected.

In this case (seen by Elder and myself) there was, as has heen so
often found by other writers, a distinet history of transmission from
ascendants to descendants. The mother had the same disease of the
palms and soles, so had an aunt, and so had the greaf-grandmother
and her sister. In this family tree all the affected persons were
females; but this is not an invariable occurrence, for in another
“ hard-handed ” family, one member of which T have seen, the disease
was found in males and females in almost equal numbers. The latter
family was that referred to by Dr. Allan Jaimieson at a meeting of
the Edinburgh '\Ie;[lm-{ hirurgical Society (T?{:i.-is Med.-Chir. Soc.
Edinb., n. 8., xx. 3, 1901). I‘mthm in Thost's case (Dissert., Heidel-
berg, 'Ihhl}}, in Unna’s ( Prtljrsehr. f. Dermat., x. 231, 1883), in G. H.
Fox's (Jowrn. Cutan. and Vener. Dis., iii. 145, 1885), in W. Horton
Date’s (Brit. Med. Jouwrn., p. T18, ii. for 1887), in Hutchinson's (Areh.
Surg., i. 158, 1890 ; ii. 74, 1891), and in Radecliffe Crocker’s (Brit.
Journ., Dermat., iii. 169, 1891), many members of the family were
affected, but sex seemed to have absolutely no determining influence.
Family prevalence and transmission from parents (or grand- -parents)
to children have been more frequently recorded in connection with
this malady, perhaps, than with almost any other: this is a striking
fact, and must have a meaning. But what ?

Tylosis palma has rarely it ever been observed at the moment of



TYLOSIS PALMA ET PLANTAE 319

birth; but in some instances it was noticed in the first week of life
and became very noteworthy when friction began to act on the palms
and soles. Probably, if these parts of the body were carefully
serutinised at birth, some slight morbid change would be recognised.
The lesion is usuallv pamleaﬁ tactile ‘iEllﬁlhﬂlt}' 18 blunled as 18
sensibility to heat, cold, and pain; there may be either dryness or
inereased secretion (hyperidrosis).

According to Thost (ep. eif.), the microscopic appearances are as
follows: “The papillee are inereased in length five-fold, althouch their
breadth is somewhat less than normal; the plu,]-.h, cells are not
enlarged or altered, but are greatly incr E"'l"-'»El‘.l in number, and the rete
Mﬂlphrlm is on this account “much thicker; the stratum granulosum
is normal ; the horny layer is much thicker, and the ecutis vera and
vessels are also somewhat enlarged.”

In its pathology it is probably more of the nature of a hyperacan-
thosis than of a hyperkeratosis; but all dermatologists are not agreed
upon this point. To solve the difficulty by ﬂal]mg it a nwevus is to
darken what is already dark, for navus is not a precise pathological
term. Its.pathogenesis remains most obscure. It seems to require
intermittent pressure after birth to develop it fully, whereas in feetal
ichthyosis the thickening of the epidermis has oceurred to its fullest
extent antenatally. It is remarkably hereditary, in the usual sense
of the word: and it has been hlliF"l"‘wLE'll that it may be a reversion to
the type of our arboreal ancestors. The exact limitation of the lesion
is remarkable; and even if the disease be due to some anomaly in
the epitrichium, the localisation of the anomaly is still unexplained.

The malady does not endanger life, although it may give trouble
to the sensitive mind; and treatment has generally been directed
towards diminishing the disagreeable lirllfl‘llﬂt}&h of the palms of the
hands. Pumice-stone has generally been used, and some benefit
has resulted from painting the affected parts with a solution
of salicylic acid in ether.

Feetal Keratolysis,

In my work, Discases of the Feetus (vol. ii. 188, 1895), I have
described, under the name of futal keratoly J‘ﬁS, a state of abnormal
looseness of attachment or of actual desquamation of the epidermis
of the living feetus. Peeling of the cuticle normally oeccurs after
birth, and when it takes place antepartum it is generally regarded as
a sign (and a sure sign) of feetal death and commencing maceration ;
but there seems to be no doubt that occasionally the living infant
comes into the world with desquamation in full progress. 1 have
already (p. 73) referred to the exaggeration of normal neonatal
desquamation, which is called ker: wolysis neonatorum or Ritter's
disease, but in that malady there is not always reason to believe
that []IEI_E were any cln.uwvws. occurring antenatally. In the present
morbid state i-[ﬂ‘atilhtl'lldilml is :LllL:LEl} in active progress when the
infant is born.

Its. medico-legal importance is very evident, for, as Blundell
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(Obstetric Medicine, p. 341, 1840) puts it, “ Though the desquamation
of the cuticle is a strong preswmpfive argument in affirmation of the
death of the feetus, it certainly is not deinonstrative, for cases have
been related—and among the rest one by Dr. Orme—in which the
caticle has separated in consequence of cutaneous affections, the
child being alive notwithstanding.”

I place feetal keratolysis here among the idiopathic maladies, not
hecause I think that it is never the manifestation of a transmitted
disease (e.g., measles, scarlet fever, erysipelas, syphilis), but simply to
emphasise the fact that sometimes no such pathogenesis is possible.
Doubtless, in some instances, it is the evident sign of the antenatal
oceurrence of syphilis or of one of the desquamative exanthemata ;
but in others a different explanation has to be sought. Thus, it is
sometimes associated with general anasarca: in several of the cases 1
have examined I have noted this association, and A. Ribemont-
Dessaignes (Ann. de gynée., xxxii. 8, 1889) ascribes it then to rupture
of little epidermie vesicles containing opalescent fluid. In other
instances it may be the sign of feetal pemphigus, and in several of
(G. F. . Hueter's eighteen cases (Disserf, Marburg, 1858) it may
thus have originated; in yet other instances it may simply indicate
post-maturity of the feetus due to a protracted gestation of the
mother, as in the observations of A. W. Edis (Brit. Med. Journ., 1. for
1875, p. 44), and A. R. Manby (ibid., ii. for 1879, p. 691). Finally,
it may be due to some disturbance of the nutrition of the skin of a
loeal kind, eq., compression of a large blood-vessel (H. T. Hanks,
Amer. Jowrn. Obst., xiii. 595, 1880). In Cordon’s observation (Joura.
de méd., chir., et pharm., xxv. 556, 1767) there was family prevalence,
three infants being born with it to the same mother. C. L. Gockel
( Miscell. ewrios., Dee. ii., Ann. vi., obs, 151, p. 313, 1688), finding that
the mother had suffered from walaria in pregnanecy, thought the
fetus had been scalded by the hot liguor amnii—*dieses Kind ist
gebriihet auf die Welt kommen ™ he unhesitatingly averred.

In many of the recorded cases the infant died soon after birth, but
in most of Hueter’s observations it was alive when the mother left
the Maternity Hospital. In some instances the desquamation was
universal, affecting the whole body (eq., in Charrier's case, Gaz. d.
hip., lii. 989, 1879); but in most it was more or less localised, and it
is noteworthy that the localisation was not always to the parts which
had heen subjected to pressure in labour. Information regarding the
vernix caseosa was not always forthcoming: in some of Hueter's
eases it was absent, but in others it was copious. The desquamation
itself was sometimes deseribed as furfuraceous, sometimes as in “ large
flakes " ; usually the exposed surface had a pale rose or salmon tint,
and not the bright red colour seen in post-mortem maceration. The
last-named character is not constantly distinetive, and Schuhl (Awvel. de
tocol. et de gynde., xix, 585, 1892) has reported a case in which both
varieties of desquamation were present. The postnatal treatment will
consist in the protection (by ointments, vaseline, cotton-wool, ete.)
of the denuded areas of skin from the effect of cold, from irritation,
and from septic infection. In the absence of antenatal diagnosis,
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treatment before birth is impossible. The relation between this
disease and keratolysis neonatorum, if indeed any relation at all
exist, is not well known; much research is needed upon this point,
as also in regard to its bearing upon the normal desquamation of
the new-born infant.

Hypertrichosis Congenita.

Hypertrichosis or excessive hairiness is a term having a somewhat
wide range of application. The old woman who develops scattered
hairs upon the chin, and the old man with bushy eyebrows and a
copious growth in the nostrils, external ears, and over the body, are
both instances of hypertrichosis of the senile type. The adult man
whose body, either in a special and unusual locality or over its whole
surface, is provided with hair, and the adult woman whose hairy
covering resembles in extent and distribution the male type, are
examples, the one of heterotopic, and the other of heterogenic
hypertrichosis. Further, at the period of puberty the hair which
then normally appears in both sexes may be excessive, and the girl at
this time may show the arrangement and deveiﬂpmenb of hair which
belong to the l:-r:r} ; again, the appearance of the hair at puberty may
he precocious in either sex: these, likewise, are hypertrichoses.
There are also hypertrichoses which are due to injuries and diseases
of nerves, to trophic disturbances, and to chronic inflammatory states.
The nwevus which carries hair on its surface (navus pIIDbllﬁ) has by
some writers been regarded as a hypertrichosis, but it is advisable to
restrict the use of the term to the cases in which the underlying skin
1s apparently normal. Finally, the infant at the fime of birth, or
very soon thereafter, may show a general or a loealised excessive
growth of hair, to which the name of congenital hypertrichosis
(mmcfmha localis) is correctly given. In the other varieties,
congenital predisposition may, and doubtless does play an important
part, but it is with the truly congenital form that we are here
specially concerned.

If birth oceur prematurely, the infant will show a sort of
physiological hypertrichosis universalis, for the lanugo of feetal life
will still be present. This, however, is not what is meant by general
congenital hypertrichosis, which is rather the persistence till birth at
the full time and throughout postnatal life of this same lanugo, more
or less altered in its physical characters. It is not yet definitely
known in what relation excessive hairiness stands to the feetal
lanugo, and it is therefore not justifiable to define hypertrichosis as a
persistence of the lanugo. Aeccurate reports are much needed of the
condition of the hair at and immediately after birth in the subjects
of this trichogenetic anomaly ; doubtless this lacuna in our knowledge
will ere long be filled, and we shall then know with some cerhlntv
whether the lanugo itself becomes the hair of the “hairy infant,”
or whether it falls off and is replaced by an entirely new growth.

Various names have been given to genmal congenital hyper-
trichosis, among which are polytrichia, trichawris, hivsuties adnata,
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dasytes, pilosism, and hypertrichiasis. Individuals affected with the
anomaly in its most marked form have been called “hairy men,”
“ homines pilosi,” “ human monkeys,” “missing links,” and “ Esaus.”
German equivalents are “ Haarmenschen,” * Waldmenschen,” and
“ Hundemenschen ”; and in French the expressions “les hommes
velus,” “les hommes des bois,” and “les hommes-chiens ” are met with.

Cases of general hypertrichosis congenita are rarve. The first
recorded case seems to have been that of Esau, who “ came out red
all over like a hairy garment” (Genesis xxv. 25), or more literally
“all of him as a cloak of hair.” The meaning of this hairy birth

Fics, 41-44,

has greatly puzzled the commentators, and Kalisch pointed to it as “a
foreboding of the animal violence of Esau’s character.” In the Middle
Ages there was a difference of opinion also as to whether or not Esau’s
state constifuted a monstrosity, and Pohlius, in 1669, wrote a work
with the interrogative title, * De Questione an Esau fuerit Monsgtrum.”
Among other historical examples was the girl born near Pisa, hairy
all over (“totam hirsutam ”), whose mother had been gazing at a
picture of John the Baptist during her pregnancy (vide T. Fienus, De
viribus imaginationds, p. 224, 1635): and there was the hairy child
belonging to the Ursini family, who had bear’s claws as well as the
hirsute covering. There was the remarkable hairy family (* homines
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sylvestres ”) from the Canary Islands deseribed by U. Aldrovandus
(Monstrorwn Historia, p. 16, 1642); and there was also “Die haarige
Familie von Ambras,” consisting of a hairy man, his wife normal in
the matter of hair, and his Imll}? son and l.]!i..llﬂht{-"l (Figs. 41-44),
described fully b} C. T. von Siebold (Arch. f Aﬂﬁuﬂp ix. 253,
1877-8). Another well-known example of hypertrichosis was
“ Barbara Ursler,” who was publicly exhibited in London in 1655, and
who is described in Caulfield's Portraats, Memoirs, and Characters
(vol. il. p. 168, London, 1794-5), and has been recently considered
by Stricker (Adrch. f. path. Anat, lxxi. p. 111, 1877). John
Crawford, who studied medicine in the University of Edinburgh in
the early years of the past century, and who was afterwards envoy
to the Court of Ava, brought before the notice of Kuropean authors
the famous hairy family of Burma (Journal of Embassy to the Court
of Ave, London, 1834); and many others have since contributed
details regarding this family. It consisted of a hairy man married
to a normal w oman, of his hairy daughter, and of two hairy grandsons
the children of the daughter by a normal man ; the dentition of these
individuals seems to have been defective {'_'.-.-'irfr J. J. Weir, Nature,
xxxiv. 223, 1886). IReference must also be made to the hairy
Mexican woman, Julia Pastrana, described by J. Z. Lawrence ( Lancet,
1. for 1857, p. 48), H. Beigel (Arch. f. path. Anat., xliv. 418, 1868),
F. L. Neugebauer ( Kilka slow o mezliem owlosieniu v Kobict, 1897),
and by J. Ranke (Verhandl. d. Minchen. anthrop. Gesellsch., 1-4,
1888); she seems to have had hypertrophy of the maxilla (E.
Magitot, Gaz. méd. de Paris, 4 s, 1. 609, 1873). In Chowne’s case
(Lancet, 1. for 1852, pp. 421, 514; ii. for 1852, p. 51) the hairiness
was widespread although hardly universal; the patient, a woman,
had a bhairless brother and one hairy sister (Wilson, Lectures on
Dermatology, p. 102, 1878). The girl Teresa Gambardella, deseribed
by C. Lombroso (ZL'womo bianco e U'uomo di colove, p. 155, 1871),
resembled Chowne’s patient to a ecertain degree. Then there were
the famous Russian * hairy men ” or the “ Kostroma people ” deseribed
and discussed by many authorities (E. R. Perrin, Bull. Soc. d'antlrop.
de Paris, 2 s., viii. T41, 1873 ; C. Royer, ibid., p. 7T18; C. S. Tomes,
Brit. Med. Journ., 1. for 1874, p. 413; R. Virchow, Berl. klin.
Wehnschr., x. 337, 1873; G. T. Jackson, Med. Record, New York,
xxvil. 968, 1885; and A. Ecker Grafulationsschrift, Braunschweig,
1878): these two men (father and son?) had a very remarkable
skye-terrier appearance, they were both nearly edentulous, and their
nails were soft and thin (J. Pavreidt, Deutsche Monatsschr. f. Zahnhik.,
iv. H. 2, 1886). Finally, among the well-known instances of h}pm-
trichﬂais, there was Krao, “the missing link,” who was seven years
old when she was exhibited by Farini in London in 1883. When
seen by A. H. Keane (Nature, xxvil. 245, 1882-35), she was of average
intelligence, her face and low forehead were covered down to the
bushy eyebrows with deep black, lank, and lustreless hair, Mongoloid
in type; her whole body was overgrown with a less dense coating
of soft black hair; the skin beneath was dark olive brown ; the feet
were prehensile, ﬂud the hands could be bent back at the wrists; and
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there was slight prognathism. She was said to be the child of
Siamese parents (Nafure, xxvil. 579, 1882-3). Fauvelle (Bull. de la
Soe. d'anthrop. de Paris, 3 s., ix. 439, 1886), writing in 1886, when
Krao was about eleven years old, found the second dentition complete,
save that the upper canines lmd not yet been cut.

From the preceding summary of the best known of the recorded
cases of congenital hypertrichosis, certain outstanding characters
in the clinical histor o and symplomatology will have been recognised.
Heredity has been very evidently present in several cases, as in the
von Ambras Family and the Hairy Family of Burma; family
prevalence, also, was noted in several instances. In two cases
reported by I’. Michelson (Arch. f. path. Anat., c. 66, 1885) these
characters were also present: in one, the hairiness affected a man,
(Joseph Fieber), a native of Silesia, his eldest daughter, his mother,
and two brothers; in the other, the father was the subject of hyper-
trichosis, and so were two of his sons. In both of Michelson’s family
histories defective dentition was present, and it was sometimes
transmitted along with the hirsuties and sometimes apart from it.
The sisters Francina and Fytje P., described by Geyl (Biol. Centralbl.,
viil. 332, 1888-9), were examples of the minor degree of hypertrichosis
universalis. Lina Naumann, the hairy girl, seen by L. Fiirst (Arch.
1. path. Anatf., xevi. 357, 1884), was, however, an exception to the
above rule, for she was apparently the only member of her family
affected ; but she resembled Krao and Julia Pastrana in the
possession of normal teeth set on hypertrophied alveolar margins.
Marietta S., also, reported by C. Hennig (Jaksb. f. Kinderhik., xI.
107, 1895), seems to have been a solitary “instance of hy pEltl]Lh{J‘:lE‘:,
but from the description it would appear to have been a case
complicated with nwevus pilosus.

Details of the state of the hairy infants at birth are sadly lacking.
In Geyl's two patients(loc.cit.), marked hair on the scalp and long lanugo
on the forehead and cheeks were present at birth, but at the age
of two and a half years there was a sudden inecrease in the hair over
the limbs and body. In Fiirst’s patient (loc. eif.) the abnormal hairi-
ness of the body was clearly visible within the first week of life, and
bushy eyebrows were noticed at birth. In the “homo hirsutus”
deseribed by Krebs (Hosp.-Tid., 2 R., v. 609, 1878) the excessive
hairiness did not appear until the third month of life. It was usually
found that the face and hands were specially hairy, and this gave a
very characteristic animal appearance to many of the individuals ;
but in Pickells’ patient (Edinb. Med. and Surg. Jouwrn., Ixxvi. 316,
1851) the face and hands were free, while the rest of the body was
hairy. In some, the hair was very coarse, but in others it was soft
and silky; usually it followed the lines of direction taken by the
lanugo in feetal life.  The hypertrichotic condition apparently did
not interfere with postnatal existence in any of the recorded cases,
and it was not associated with sterility. There was sometimes a
correlative variability seen in the dental development, and reference
has been made to the alveolar hypertrophy in Julia Pastrana and
others; but sometimes there was apparently eompensatory defective
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development of the teeth, as in the Russian “ hairy men.” It may be
noted here that congenital alopecia has also been found associated
with dental defects (vide infra), and Magitot (loc. ¢it.) has referred to
it both in hairless men and in the hairless Chinese dogs. The Ainos
of Japan are distinguished from Mongolian and Japanese peoples by
a sort of racial hypertrichosis; they also show a marked development
of the alveolar border of the superior maxilla with consequent prog-
nathism (Ashmead, Sei-i-bwar Med, Jowrn., xiv. 183, 1895).

The pathogenests of hypertrichosis congenita is closely beset with
problems. There seems to be something paradoxieal in the idea that
this excessive production of hair is an arrested development; but on
examination it would appear that the theory of an arrest is better
supported by facts than any other. The persistence of the lanugo is
undoubtedly of the nature of an arrested development, for nmnmlh
it is shed before or soon after birth. Dut is hypertrichosis a per-
sistence of the lanugo? In order to answer this question, it would
be necessary to have a knowledge of the state of the hair in * hairy
infants ” during the first hours of life, and more especially of its
microscopical characters : this knowledge is not yet in our possession.
We do not know whether in these cases a casting of the hair occurs
at birth or not. As has been pointed out by P. G. Unna (Histopath-
ology of the Skin, N. Walker’s Transl, p. 1151, 1896), if the former
be the case, and if the embryonic hair follicles, instead of becoming
shorter all over the body at this period of life, retained their double
length, then, in spite of the abundance of hair, it is justifiable to speak
of hypertrichosis as an arrested development. But if on the trunk and
limbs the ordinary casting of the hair had taken place in utero and
all the hair follicles had shortened, and if, later, these follicles had (as
occurs normally on the scalp) again expanded to the original (double)
length, and so given rise to another and a very strong growth of hair,
then the condition would be that of a true hypertrichosis, analogous
to the hypertrichosis of puberty. Unna is of opinion that both these
possibilities may occur, and that while for instance the former view
holds with regard to the Russian “hairy men,” the latter explains
such cases as Krao and Julia Pastrana; he prefers to call the former
(the simple persistence of the feetal hair) “trichostasis™ or *hair-
stagnation,” while the latter is true hypertrichosis. It is easy to
exaggerate, as [ think Unna does, the diffieulty of accepting the theory
of an arrest of development ; congenital ichthyosis also is characterised
by excessive growth (of the stratum corneum), and this is probably
due to an anomaly of the epitrichium, likewise an arrest of develop-
ment. If the theory be correct, then in some instances hypertrichosis
is truly a monstrosity rather than a disease, while in others it is more
correctly a disease; so that after more than two hundred years we
might write again as Pohlins did in 1669, “ De questione an Esau
fuerit monstrum.” In a similar unsettled state we must leave the
question of the atavistic nature of congenital hypertrichosis.

No treatment has been proposed or indeed thought of for general
hypertrichosis ; but, for the localised form, electricity and the Ixnnl“&n
rays have been Empinyed for cosmetic purposes. The localised fmm
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it may be remarked, has usually been confounded with hairy naevus
(nwevus pilosus): but it ought to be distinguished from it, for in true
hypertrichosis the underlying skin mlrrllt neither to be lntrmented
nor abnormally vascular. No doubt most of the cases of * bearded
infants ¥ and babies born with hairy “ tails” have been instances of
nevus affecting the face or sacral region, and the so-called * bathing
drawers " nwevus is a well-known variety of cutaneous pigmentation ;
but true cases of hypertrichosis localis oceur, although rarely. For
instance, there was A. H. Dodd's case of lumbar hy pertrichosis
(Lancet, ii. for 1887, p. 1063), and there was also Balmanne Squire’s
(Brit. Med. Journ., 1. for 1893, p. 1265), in which a patch of lung, hair
was present on the side of the neck. L. A. Parry (Lancet, i. for
1896, p. 1717) recorded a case of lumbar hairiness afiecting two
sisters. The so-called “lady with the horse mane” was a case of
hypertrichosis localised in the dorsal region; in this case there was a
defeet in the vertebral column (spina bifida occulta) underlying the
hair. This association of lumbar hypertrichosis with spina bifida
oceulta has been noted by several observers in other cases, eg.,
by W. Stricker (Arch. f. path. Anat., lxxiii. 624, 1878), by F. von
Recklinghausen (ibid., ev. pp. 243, 5;3 1886), by C. Brunner (ibid.,
evil. 494 1887), by G. Joachimsthal (ild., exxxi. 488, 1893),
and by others. In some of these instances there was a further
complication which came on in later life, namely, perforating uleer of
the foot. Some of the cases reported as infants with tails were no
doubt instances of lumbar hypertrichosis. Bland Sutton ( Lancet, 1.
for 1887, p. 4) wrote suggestively on this subject, as did also Emil
Kruska ([lssert., Jena, 1890).

Congenital Alopecia (Hypotrichosis).

It is well known that early baldness (alopecia prematura)
heredifary in some families; but true congenital alopecia, or the
absence of hair at birth, is very rare. When this anomaly is met
with, it is usually stated, as in J. B. Luce's case ( Thése, Paris, 1879),
that the infant is hairless at birth, and remains so for months or even
years, but that ultimately a certain degree of hairiness is attained.
P. de Molénes (Ann. de dermat. ef syph., 3 s, 1. 548, 1890) also re-
ported a case in which at birth there were only a few downy hairs on
the sealp and a few eyelashes; some years previously the mother had
suffered from alopecia, and she had given birth to another child who
had developed alopecia of the scalp some time after birth ; the present
child, a female, had normal nails, and the first dentition progressed in
the usual manner; under treatment, hair began to appear at the age
of four years. The author regarded the alopeecia as a trophoneurosis,
and from the standpoint of Antenatal Pathology we may look upon
such cases as instances of delayed sprouting of the hair. In another
group of cases the congenital a,lnpeua, per sists throughout life. This
was apparently the condition of affairs in M. Schede’s two patients, a
brother and a sister (Aveh. f. klin. Chir., xiv. 158, 1872), whose heads
were as smooth as a billiard-hall (¢ wie eine Hillm*dkugel *Y; hair
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rudiments were found only in the deep layers of the eutis. Possibly
this was also the case in the Australian hairless individuals (brother
and sister) deseribed by N. Miklucho-Maclay ( Verhand!. d. Berlin.
Gesellseh. f. Anthrop., p. 143, 1881). In yet another group of cases
the alopecia is associated with defective dentition and nail-formation
(J. Thurnam, Med.-Chir. Trans. Lond., xxxi. 71, 1848). Several
instances of this type are referred to by R. Bonnet (Uber Hypo-
trichosis congenita wniversalis, Wiesbaden, 1892), who also mentions
examples in the lower animals. It would appear to be transmitted
by heredity (J. Hutchinson, Areh. Surg., ii. 253, 1891). Perspiration
may also be entirely absent.

It is quite evident that congenital alopecia is an arrested develop-
ment, and its association with defective formation of the nails and
teeth emphasises and confirms this conclusion. Evidently the arrest
may neither be complete nor permanent, and in this manner are pro-
duced the various types which have been deseribed above. Treat-
ment with stimulating applications and perhaps thyroid extract
ought, therefore, to be persisted in, for it may be ultimately rewarded
by success. Antisyphilitic treatment ought also fo be tried, as
alopecia may be due to syphilis.

Like hypertrichosis, alopecia is a malformation rather than a
disease ; and with it as with hypertrichosis the question at once arises
if it can at all be regarded as idiopathic, since it seems in some cases
to be hereditarily transmitted and to show family prevalence. I do
not attempt to justify the inclusion of these two morbid states in the
group of the idiopathic diseases of the fewetus: but I repeat that I
regard the group as a convenience rather than as an expression of
strict classification. Further, there are many cases in which no
heredity can be traced.

Antenatal Pemphigus.

In 1891, Bar (Avch. de tocol., xviil. 953, 1891) met with a case of
pemphigus in an infant at birth ; there were also patches of denuded
gskin on the scalp, and he suggested that in some instances the
hairless areas of alopecia might be looked upon as the final stage in
the development of the bullie of pemphigus. Whether this supposi-
tion prove to be right or wrong, there can be no doubt that in certain
cases pemphigus affects the feetus. I have alveady (p. 74) referred
to the occurrence of pemphigus in the new-born infant, in whom it
may be due to syphilis or to some septic or infectious condition; but
there are also instances in which the child is born with a strongly
marked and often a transmitted tendency to form bullz on the slightest
provocation, eg., a slight blow. In these cases the tendency is
doubtless present in antenatal life, although sometimes no bullous
formations are noficed till the second week of life. It has been
proposed to separate this morbid tendency from ordinary pemphigus
neonatorum, to call it “ congenital traumatic pemphigus,” or to give
to it such names as “epidermolysis bullosa,” congenital bullous
dermatitis,” and “ hereditary dermatitis bullosa™; further, attempts
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have also been made to separate two sub-varieties, under the designa-
tions of “bullons dermatosis™ and “epidermolysis bullosa™; but
it 1s generally agreed that in the present state of our knowledge
dermatologists are not warranted in making these distinctions.
There is in all the cases a constant tendency to form bulle (con-
taining blood or serum) after the most insignifieant traumatism ; this
tendency is noted at or very soon after birth; the general health is
unaffected ; sometimes the malady tends to disappear, sometimes it
15 accompanied by the formation of epidermie cysts; and often there
iz a distinet history of heredity and family prevalence. The nails
are often defective. A considerable number of articles have appeared
dealing with this disease, among which I may mention those of
Tilbury Fox (Lancet, i. f'm‘ 1879, p. 776), A. Goldscheider (Monatsh.
fo oprakt. Dermat., 1. 163, 1882), A. Valentin (Berl. Llin. Welnsehr.,
xxii, 150, 1885), Max Joseph (Monatsh. f. prakt. Dermat., v. 5, 1886),
Carl Blumer (Dissert., Ziirich, 1892), H. Hallopeau (Ann. de dermat.
et syph., 3 s., vii. 453, 1896), M. V. Angagneur (ibid., viii. 665, 1897),
WJH&EL*]L.EW (Im! Journ., Dermat., ix. 301, 1897), T. Coleott Fox
(thid., ix. 341, 18@{} and John T. Bowen (Souwrn. Cutan. Gen.- Urin.
Dis., xvi. 253, 1898). Little is known of the pathology of the
affection, and much less of its pathogenesis; to deseribe it as an
angiotic acantholysis does not add much to our knowledge of ifs
exact nature. The antenatal factor, however, is an important one,
and possibly when the mechanism of neonatal desquamation is hetter
understood, so will also that of hereditary bullous formation. Blumer
(op. eit.) cﬂmp'ued the disease with hwmophilia: both maladies are
congenital and inherited, and due to a defective formation nf the
blood vessels which may be termed *dysplasia vasorum™; in
hzemophilia bleeding oceurs, in epidermolysis exudation, Awurdm:r
to Wallace Beatty (Eﬂr: ¢it.), whose paper contains many bibliogr -q;hmal
references, the bulle may form either in the stratum corneum or
may involve the rete mucosum also. Drugs or other treatment
have hitherto been powerless to influence the progress of the disease,
but chloride of ecalcimmm might be tried antenatally as well as
postnatally.

Congenital Absence of Skin.

In March 1859, W. O. Priestley (7'rans. Obst. Soc. Lond., i. 60,
1860) exhibited a drawing taken from the head of a new-born child,
which showed a curious “cireular wound ” of antenatal origin. It
was quite ecircular, was as large as a shilling, and was situated
directly over the posterior fontanelle. It seemed as if “a piece of the
sealp had been punched out by a cireular instrument.” The process
of repair had begun, the edges of the wound were still sharply
defined, and its floor was formed by the pericranium with its supply
of df,llcﬂle capillaries. The eranial bones were entire and of their
usual form. The child was well formed, there were no skin eruptions,
and a profusion of dark hair covered the head except in the above-
mentioned cireular pateh. There was no history of syphilis, and the
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labour (the mother’s third) had been comparatively easy. In 18&0
Hans von Hebra (Mitth. . d. embryol. Inst. d. k. k. Univ. in Wien.,
85, 1880-83) described a somewhat similar case, in which t,he
cutaneous defect was also on the scalp but was bilateral and had a
more elongated and irregular form. These patches, reaching from
the outer angle of the eye outwards and upwards, had a reddish-
yellow colour and carried no hairs ; they were thus easily distinguish-
able from the surrounding scalp, which was covered with long hairs.
The parents were healthy and the labour had been normal. The
bones of the head showed no defects, and there were no signs of
pemphigus or any other skin disease, The child died when five
days old from peritonitis. The mieroscopical appearances showed a
real defect in the development of all the layers of the epidermis and
of the associated glands, fat, and hairs; the surrounding normal skin
was sharply marked off from the defect. In neither of these cases
were details regarding the placenta and membranes given. A third
case 1&3{31111]11[10 those already described was put on record in 1894
by V. W. Matthes ( Dissert., Marburg).

An earlier observation than any of these, seems, however, to have
been that of W. Campbell of Edinburgh (Edin. Journ. of Med. Se.,
il. 82, 1826) who, under the title of “Congenite Ulcer on the "Lranmm
of a Fel;us,” described a case in which there was an area without skin
about the size of a crown-piece situated between the bregma and the
posterior fontanelle; bleeding from this denuded area took place,
proving fatal, on the eighteenth day of life. Curiously enough, the
mother of this child in her next pregnancy gave birth to another
infant with a similar spot on the scalp, but in this instance cicatrisa-
tion had begun in utero. The labour was easy and natural.

These cutaneous defects, however, are not always localised on the
scalp, for Hochstetter (Charité-Ann., Jahrg. xix. 542, 1894) met
with the case of a full-time male feetus with patches on each side of
the abdomen, a little above the level of the umbilicus; these were
somewhat triangular scars which had been bright red at birth; there
was club-foot on the left side; and the placenta and membranes were
said to be normal. Other cases were that reported by B. S. Schultze
(Ztschr. f. Geburtsh. w. Gyndk., xxxi. 225, 1895), in which there was
also paralysis of the right facial nerve and contracture of the right
sternomastoid muscle; that seen by Hugo Goldberger (Centralbd. f.
Gyndl., xx. T84, 1896), in which the infant was one of twins, the
other twin being a fewetus papyraceus; and that recorded by F.
Ahlfeld (Eine neuve typische Form durch amniotische Fiden hervorge-
brachter Verbildung, Wien, 1894), who regarded the defect as due
to the tearing through of an amniotic adhesion. Ahlfeld referred
also to cases by Dohrn (Zische. f. Geburtsh. w. Gyndk., xiv. 366, 1888)
and R. von Braun (Centralbl. f. Gyndl., xviil. 73, 1894), in the
latter of which the cutaneous defect was situated on the knees.

In some instances the skin defect was associated with other
malformations, eg. polydactyly, and this fact seemed to Ahlfeld to
support his theory of the amniotic origin of these denuded areas.
We must imagine the existence of a tubular adhesion between the
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amnion and the skin surface; if this is forn across near the skin,
the resulting absence of the superficial layers of the integument will
be produced. The whole question of amniotic influence will require
consideration under the heading of Teratogenesis, but in the mean-
time it may be noted that the recorded absence of any gross altera-
tions in the placenta and membranes does not exclude ‘the possibility
of the existence of amniotic adhesions. At first, the amnion is in
contact with the surface of the embryo in its whole extent ; normally
it separates everywhere from it as the liquor amnii is semeted but,
under some cireumstances, this separation does not take place per-
fectly, and the attached amnion is drawn out into a band, a so-called
amniotic adhesion. The tearing across of this “adhesion” would
give rise to a raw area if the tear be close to the skin. If, on the
other hand, the tearing across be at some distance from the skin, the
result may be a small projection which might be called an amniotie
appendage or perhaps an amnioma. In a case reported by J.
Dalston Jones ( Frans. Med.-Chir. Soe. Lond., 2 &, xiv. p. 59, 1849), a
cutaneous defect and a nipple-like projection existed side by side.
Such an appendage or nipple-like process was, I believe, the congenital
growth which I described some years ago as an acanthoma of the
hairy scalp (98). With its description I may close this chapter on
Feetal Diseases of the Skin.

Acanthoma or Amnioma of the Skin.

In October 1896, one of my midwifery students at the Western
Dispensary, Edinburgh, infor med me that he had been much puzzled
to make out the feetal presentation in a case of labour attended by
him on the previous day. His first diagnosis of a vertex presenta-
tion had been weakened by the detection of a finger-like projection
attached to the presenting part. He was not long in doubt, however,
for the labour terminated speedily and naturally; it was then seen
that the vertex certainly had presented, but that there was also a
congenital growth attached thereto, and it was this that had simu-
lated the presence of a finger. It may be said that the infant, a girl,
was the ninth child of a healthy mother, aged 54 years. There were
eight brothers and sisters, some of whom were rachitic, and all the
nine children had been born within twelve years. The present preg-
nancy had been quite uneventful ; even the ubiquitous and popularly
omnipotent maternal impression was wanting. The child showed no
other malformations, and there was no family history of deformity.
The tumour showed some tendency to wither; but in three weeks I
excised it, as the mother was most anxious that the deformity result-
ing from its presence should be removed. One small artery spounted
as the base of the growth was being cut through, but two stitches
controlled the hemorrhage, and the wound healed rapidly.

Attached to the right side of the vertex of the child’s head, about
half an inch from the line of the sagittal suture, and nearly midway
between the anterior and posterior fontanelle, was the finger-like
growth. It will save many words of description if I simply state that
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it very closely resembled the infant's thumb, both in size and shape.
Of course, however, it carried no nail. It stood out from the surround-
ing hairy scalp on account of its being covered by a delicate pink and
hairless skin, and a slight constrietion about its middle was clearly
visible (Fig. -I-.:n},

At its base of attachment the surrounding skin was slightly
irregular and thickened. If usually lay flat against the head, but it
could be placed vertically, and, indeed, was freely movable. It had
evidently no connection with the underlying bone or with a suture,
No hard rod could be felt in it, and in fact it had almest the con-
sistence of a lipoma, which at first it was thought to be. At the
same time I was struck by the resemblance it bore to a preauricular
appendage which I met with and removed some time aro, It was
therefore with considerable interest that I looked forward to its

Fia. 45,

microscopic investigation. It may be noted that the skin of the
scalp was normal, and was well supplied with dark hair.

The growth was embedded in paraffin, and horizontal sections
were cut in the usual way. The characteristic appearances are
exhibited in Fig. 46. The most striking feature is the marked
development of the prickle-cell layer of the epidermis, without the
least indication of a coineident increase of the stratum corneum.
There is, therefore, hyperacanthosis without hyperkeratosis.

Another interesting character is the presence of sebaceous glands
in every stage of development, from the simple slight downgrowth of
the epithelium to the fully elaborated gland, and showing all the
stages befween the undifferentiated cell of the r-'plLInf-hum and the
hli_,llly spwm]me{l cell of the gland. Nevertheless no hairs were to
be seen in any of the sections ‘examined. There is no adipose tissue
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to be noted, and the corium presents no striking alterations; here
and there traces of sudoriparous glands were visible, but no spiral
ducts were observed. At certain places, and especially near the
terminations of the sebaceous glands, open spaces were noticeable,
but I am inclined to regard these as artificially produced during pre-
paration for histological examination. Finally, there was no central
rod of cartilage, and the vaseularity of the tumour was little marked ;
there was no pigmentation.

The congenital growth in this case consisted, as has been shown,
of skin; but it has to be noted that in certain particulars the skin
was in an imperfectly developed state. There were no hairs, although
the tumour took its origin from a scalp well supplied with hair; the
sweat glands were only represented by traces; the sebaceous glands

Fie., 46

were present in every stage from the most rudimentary to the fully
formed ; and there was a total absence of adipose tissue in the sub-
cutaneous layer. The outstanding feature was the hyperplasia of the
prickle-cell layer. The first impression gained from the study of the
histology of the growth was that here we had to do with tissues
which had fallen behind in the general development of the body.
The second notion was that some source of irritation must also have
been in action, for, as Dr. Allan Jamieson (who was kind enough to
examine the sections with me, and advise me thereupon) pointed out,
the appearances, especially in the Malpighian layer, n!m-..elv resembled
those seen in some forms of chronic eczema. These ideas, along with
a similarity in the appearance and history of the growth, led me to
examine again a preauricular appendage which I removed in 1894
from a Img, 12 years of age. Although smaller in size, it resembled
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in appearance, consistence, and clinical history the tumour now under
consideration. In its histology it showed a similar imperfectly
developed condition of the subeutaneous parts, with, however, a more
mature epidermis and epidermic appendages; but then, of course, it
must be remembered that it had been attached for twelve years to
the patient’s face. A plate representing the microscopical appear-
ances of this preauricular growth accompanied the paper in which I
recorded its history and inquired into its mode of origin (75).

It seems to me that it is a probable explanation of the origin of
both these nipple-like processes, to regard them as due to delayed
separation of the amnion from the body surface, resulting in a draw-
ing out of the underlying parts in the form of a small projection.
The structure of the projection will depend upon the nature of the
underlying parts: if they contain cartilage, so probably will the
projection ; if they are simply made up of incompletely developed
skin, then that will be the chief constituent of the projection.

At the time when I published the above case, I called it
interrogatively an acanthoma on account of the hyperplasia of the
prickle-cell layer; but that term scarcely conveys to the mind the
idea of immaturity in the elements of the skin, which is, I believe, so
important a character of the appendage. To call it an amnioma is of
course to take for granted its amniotic origin, and it cannot be
definitely proved that such is its origin. Nevertheless, I have placed
the obszervation here, at the end uf this chapter on the F{I_‘t-'ll Skin
Diseases, to suggest to others the need for the investigation of all
such appendages and so-called amniotic adhesions.

It will have become evident to the reader, if he has carefully con-
sidered the types deseribed in this chapter, that feetal skin diseases lie
on the border line between diseases and malformations. He will be
prepared to admit that several of them would be much more correctly
named malformations (even “monstrosities™) than diseases. From
the seientific standpoint also many of them fall into the category of
malformations, for they represent delayed or disturbed formation of
the skin or of parts of it. llus is one of the chief reasons (if it be
not the chief) why foetal skin diseases differ so widely in their

characters from postnatal cutaneous affections. That they arise in
the feetal period and yet are malformations is, I need hardly say, due
to the fact that till quite the end of the feetal epoch of antenatal life
the skin has not completed its development; it is still in the
embryonic or formative stage when most of the other tissues have
p"lSEEd out of that into the stage of growth and active functional life.
But this projection of embryonie into feetal life has been already
(v. pp- 93, 97, 98) discussed, and need not be further referred to. 1
may close this chapter with the reflection, which is a most obvious
one, that in the future the dermatologist and the obstetrician must
work more into each other’s hands, if progress is to be made in the
study of the pathology and pathogenesis of * congenital skins.” Let
a fresh advance be made, then, and by the help of such an obstetrico-
dermatological alliance let progress be accomplished in this direction.
Lenovate animos !
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Types of Idiopathic Diseazes of the Foatus (cont.): Diseases of the Bones :
Nomenclature ; Classification ; Type A, Characters ; Type B, F‘ln.xm:,tera,
Type C, Characters; Type D, External Al}pefu.muw Lhmml History,
*athology, Pathogenesis ; T}'pe E, Characters ; Bibliography.

Diseases of the Fwetal Skeleton.

To desecribe with any pretence to clearness and exactness the morbid
conditions of the feetal bones, is an impossibility at the present time.
The skeleton at birth is still partly in the embryonic or formative
stage, and diseases and malformations of 1ts constituent parts are
associated together in a manner which proves disconcerting to the
pathologist, and altogether fatal to the best hopes of the nosologist.
Notwithstanding the acenmnulation of many observations of congenital
bone disease, and notwithstanding their investigation by emlnentl}?
competent observers, it 1s still pretemhle to avoid any classification
of them. Possibly it would be well to do here as I have done else-
where (8), and group them tugﬂthm‘ under the one comprehensive
title of * osteogenesis imperfecta ™ ; at the same time it is only fair to
indicate some of the types which have been marked off and deseribed
by various workers in this most difficult department of antenatal
paltlmlnnr:-;

Before doing so, however, let me point out that the feetal bone
diseases are gruuped with the idiopathic maladies simply for con-
venience, and not because it is certain that they always arise, as it
were, spontaneously in the foetus. They are not, as has been said
already, always diseases, they are sometimes malformations in the
correct sense of the word ; neither arve they always idiopathic, they
are sometimes transmitted in the widest sense of the word, Some
proofs of this latter statement may here be furnished. Porak (De
Fachondroplasie, Clermont, 15890), for instance, records a case of the
disease known as achondroplasia, in which both mother and feetus
showed the same anomaly of the skeleton. Further, G. Boeckh
(Awreh. f. Gynaek., x1iil, 363, 1893) gives in detail the family history
of an achondroplasic woman, whose sister, niece, father, and great-
great-grandfather were all affected with the same condition of
dwarfism. It has occasionally been found that other kinds of
antenatal bone diseases show this transmission from ascendants to
descendants. It would seem, however, to be a rare oceurrence.
Still more interesting are the results of some experiments by Charrin
and Gley (Compt. rend. Soc. de biol., 10 s, ii. 705, 1895 ; iii. 220,1031,
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1896); these observers succeeded, by inocculation of the parent
animals with the toxins of diphtheria, tubercle, and blue pus, in pro-
ducing some young ones with deformities of the hind limbs resembling
the condition known as “ feetal rickets ™ in the human subject. The
animals experimented upon were rabbits, and the males alone were
inoculated with the pyocyanie toxin.

Nomenclature.

Many pathologists and not a few obstetricians have written on
the subject of feetal rickets. As a general rule, those who have
written with an experience based upon the examination or dissection
of one case or specimen have not succeeded in clearing up, to any
appreciable extent, the obscurity that surrounds the whole subject ;
their contributions are often of great value as records of individual
cases, generally very fully deseribed, but suggest little that is helpful
to an unllEhtm]:hmr of the large problem of the relation of antenatal
bone diseases to each other. Those who, like E. Kaufmann ( Unter-
suchungen weber die sogenannte fetale Rm:fiitiﬁ, Berlin, 1892), have
been fortunate enough to be able to study a series of specimens, have
done more to elucidate the whole subject; but even they have had
the greatest difficulty with the nomenclature of foetal bone diseases.
Many names have been given and much confusion has reigned, for
one observer, finding that his case did not exactly resemble one
previously rep:}rtul by another observer, has either coined a new
name altogether, or has added a qualifying adjective to the original
demgmtwn A third observer, finding his specimen to be dissimilar
to that of the second, gave to it yet “another name ; and perhaps a
fourth might have a case which was really an exact reproduction of
the first of the series, and yet he might coin still another term for it,
not being aware of I;he mmu,ctmg “links. In this way, or In some
other yet more complicated way, the terminology of feetal bone
diseases has become almost hopelessly confused, and out of this con-
fusion have come the names, felal rickels, so-called fotal rickets,
indranierine rickets, micromelic rickets, ol rickels, chondrilis
feetalis, pseudo-chondritis, osteogencsis  umperfecta, achondroplasia,
chondrodystrophin fwetalis, chondr omalacic micromels i, con genital cretin-
ism, eretinoid dysplasio, osteoporosis, osteopsathyrosis, periosteal aplasia
with osteopsathyrosis, defective endochondral ossification, and rachitis
congenita. So great is the confusion that has arisen, that I am not
using exaggoer ated langnage when I maintain that it would be better
it all the names were abolished, and a series of types, named A, B,
and C, instituted in their place. For a careful study of the liter atule,
and especially an inspection of the accompanying illustrations, shows
beyond a doubt that the same name has been given to different
pathological and Llnuml conditions, and different names to the same.
“ Feetal rickets” is a most glaring example of this, and it, at any rate,
must, I am eonvineed, be abandoned henceforth ; * ac‘.hr:-nlll{;phlhla is
another instance, ﬂthnugh perhaps, it may be yetained for its con-
ciseness, and perhaps, also, for its indefiniteness (!).
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Classification.

We have not yet reached the time when a scientific classification
of feetal bone diseases on pathological lines is possible; it is not yet
clear, even, whether the various morbid eonditions met with in the
skeleton at the time of birth are different diseases or simply different
stages in the same disease. If any name whatever is to be given to
all the feetal bone diseases as a group, it might be preferably © osteo-
genesis imperfeeta,” the denpmination introduced by Vrvolik ( Tabule
ad illustrandam Embryogenesin, Tab, xei. Amsterdam, 1849) in 1849,
and used recently by H. Stilling (Arch. f. path. Anat., exv. 357,
1889), and others. If this were done, then under this single name
would be assembled cases in which the defect was in the endochondral
usaiﬁml}inu (J. Symington and H. A. Thomson, Proc. R. Soc. Edinb.,

xviii. 271, 1891), ‘others in which it affected the periosteal (S. Muller
Minchen, med, Abhandl., 2 R, Heft 7, 1893), and others in which
there was apparent E:'{CE!:-'H in fm'nmtirm of some parts of the skeleton
(J. W. Ballantyne, Edinb. Med. Jowrn., xxxv. 1111, 1890). Kauf-
mann, in his large monograph (op. ¢it.), employed the general term
“ chondrodystrophia feefalis,” and grouped under it four varieties
of altered growth of cartilage: (1) a softening of it, constituting
chondrodystrophia malaciea: (2) an arrestment of its growth,
chondrodystrophia ]H‘p-ﬂ}'.rl&:-llbﬂ. (3) a growth unaccompanied by
increase in length of the ]:mm%; and (4) an active but entirely
irregular growth of it, chondrodystrophia hyperplastica. I believe it
will eventually be found to be possible to group the feetal bone
diseases in classes according to the period in antenatal life when they
were developed ; at the one end of this series might be the changes
in the bones which occur at the close of the intrauterine life, and
which resemble infantile rickets; at the other end would be the
changes which are evidently teratological, and which are doubtless
initiated in the embr yonie epoch ; while in the middle would be a
number of cases in which could be traced some resemblances to
infantile rickets along with alterations which could only be regarded
as malformations or deformities. In the meantime, and for lack of
knowledge, I propose to describe certain types under the headings of
Type A, l'ﬁ]l{. B, ete.: this plan may be unsatisfactory, but at least it
avoids the coining of new names, and the alterat