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INTRODUCTION.

The present communication is the outcome of a study of
163 pathological human embryos which I have collected
during the past fifteen years. The first contribution® which
I made to this subject included a report of 53, and the second?®
of 20 of these embryos. These two studies are rather
anatomical in nature and do not consider the causes which
produce pathological embryos, nor their relation to ordinary
human monsters. A more careful study of my specimens,
which have more than doubled in number during the past five
years, establishes beyond doubt (1) the identity of path-
ological embryos and small monsters, that is, many of them
would have developed into real monsters if they had not been
aborted, and (2) that all of them are developed from normal
ova due to external influences,—in man to a condition which
I shall term faulty implantation.

From the earliest ages in the world’s history the study of
monsters, and the causes which produce them, has been one
of the capital problems in anatomy, medicine and natural
history. Supernatural causes for the production of monsters,
like the influence of the gods, celestial or diabolical, or lunar
influences, as expressed in their name, monster or moon-calf,
held for a long time universal sway and are still believed in
by many ignorant people. However, the Greek naturalists
and physicians were inclined to ascribe them to natural causes,
which belief was gradually displaced in the Dark Ages by the
one that monsters were hybrids of bestial origin, a theory
which was finally overthrown in the eighteenth century.
Equally general has been the theory that maternal impressions
affect the offspring and convert them into monsters. This

*Mall, Welch Festschrift, Johns Hopkins Hospital Reports, IX, 1900.

*Mall, Vaughan Festschrift, Contributions to Medical Research, Ann
Arbor, 1903.
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4 MALL. [Vor. XIX.

belief is of great antiquity, and is at present of world-wide
distribution. It also was attacked in the eighteenth century,
first by Blondel from a philosophical and then by Haller from
a scientific standpoint.

All the theories can be resolved into the simple question:
“Are the conditions which produce a monster germinal and
therefore hereditary, or are they produced from normal
germs by external influences?” The discussion on both sides
of the question has been a long one, conducted during many
years by the ablest masters, among whom are always in-
cluded . the leading anatomists of the time. However, the
theory of external influences gradually gained ground during
the nineteenth century, as the science of embryology was
cultivated more and more. But here again we have two
schools, the one believing that monsters are formed from
normal germs due to maternal impressions, the other that
they are due to mechamical influences. It may be noted here
that the obstetricians and gynecologists of America as a class
advocate strongly the theory of maternal impressions, due
largely, no doubt, to their insufficient scientific education.
On the other hand, we may pride ourselves over the masterful
strokes of American teratologists against this theory; the
experimental teratologists have produced double monsters,
spina bifida and cyclopia, under the very noses of these prac-
titi'{:-m:rs_, but they continue their futile speculations over mere
coincidences.

With Meckel, who laid the embryological foundation for a
scientific teratology, and the Saint-Hilaires, who made the
first teratological experiments, we have the beginning of the
development of the mechanical theory. It appears in a
variety of forms, as, for example, that monsters are due to
tight lacing which causes pressure upon the embryo, or to the
contracting uterus which naturally might have the same effect.
However, this theory was gradually transformed by tera-
tologists so that now it rests upon the idea that amniotic bands
constrict or compress the embryo, thus bringing about its
deformity. Occasionally it has been found that monsters are
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attached to the chorion through newly-formed bands of tissue,
and such bands, whether present or not, are held responsible
for all terata. This coincidence, as I term it, cannot be of
frequent occurrence, for usually there is present an hydram-
nios. Nor can even the “coincidence” occur in anamniotic
animals. Furthermore, no amniotic bands were ever found n
any of the 169 specimens which I have studied.

In place of these theories it is my purpose to demonstrate
that all monsters are produced by external influences upon
normal ova which affect the nutrition of the embryos due to
faulty implantation of the ovum. That the power to become
a monster is present in every ovum is fully demonstrated by
experiments upon a variety of vertebrates as well as by all
of my pathological ova, especially those obtained from tubal
pregnancies.

The changes found repeatedly in the chorion are no doubt
primary; they are usually of an hemorrhagic nature, often
indicating inflammatory changes in the uterus. I shall only
hint at the cause for the changes in the uterus, which may
interfere with the formation of the decidua, and recommend
this field as a very fertile one for gynecologists and obstet-
ricians to mvestigate. At any rate, the change interferes much
with the attachment of the ovum, and this condition and what
results from it T have termed faulty implantation,

It has been impossible, in fact it is not desirable, to discuss
extensively the immense amount of excellent literature upon
teratology. The whole makes one of the best chapters in
medical literature to which the greatest minds of medicine
have contributed their best efforts. One cannot go through
these writings, many of which are comprehensive, without
laying them aside with profound respect. In this study I
have used many of them freely, but make, however, very few
references.® I have also avoided technical terms as much as

————

*]. F. Meckel, Handbuch d. pathol. Anatomie, Leipzig, 1812
Forster, Die Missbildungen des Menschen, Jena, 186s.

Bischoff, Wagner's Handwdrterbuch, 1842

Ahlfeld, Die Missbildungen des Menschen, Leipzig, 1880-1832. Part
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possible, and in general have adopted Ballantyne's classifica-
tion, which, in turn, is based upon Taruffi’s.

I wish it were possible to thank adequately the many
physicians who have contributed the specimens and who have
responded so generously to my many inquiries. All data
obtained from them are given in quotations under the descrip-
tion of the specimens, which are also properly credited to the
donors. Some names will be seen repeatedly, as Miller,
Boldt, Lamb, Brodel, Ballard, West and Minot. In addition,
I wish also to thank my colleagues at the Johns Hopkins,
who have aided me in every possible way to bring together
the gynecological, obstetrical, pathological and experimental
embryological evidence.

In this paper all of the embryos mentioned in the two pre-
vious ones are discussed, and brought together in Part IL
The essence of the first contribution is given, and all of the
second contribution is incorporated in this publication, so in
a measure it may be viewed as a study of the whole collec-
tion. However, the various steps by which I came to arrange
the specimens, as I have, can be understood only by consulting
the two previous publications.

III, which was to be the important part, never appeared. Fortunately,
however, Ahlfeld's library, which is very complete, was presented to the
Johns Hopkins University. This I have consulted freely and in a way
it makes up for the missing Part 111

Marchand, Missbildungen, Eulenburg's Real-Encyclopedia, 3d edition,
Igg?b Vol. XV.

Taruffi, Storia delli Teratologia, 8 volumes, Bologna, 1881-1805.

Hirst and Piersol, Human Monsters, Philadelphia.

Piersol, Teratology, Ref. Hndbk. Med. Sci, new edition, Vol. VII,
1904.

Ballantyne, Antenatal Pathology, 2 volumes, Edinburgh, 1904.

E. Schwalbe, Die Morphologie d. Missbildungen des Menschen und
der Thiere, Jena, Pt. I, 1006, Pt. II, 1007.
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HISTORICAL.?

The changes found in the pathological embryos to be
described in this memoir are so radical in nearly all specimens
that it is almost useless to speculate regarding the fate of the
embryos had they continued to grow to the end of a normal
pregnancy. Could the circulation be maintained these specimens
might have developed into amorphous monsters, a condition
which is probable only when there is a normal twin feetus to
supply the nutrition. In only one of my specimens (No. 87)
are the possibilities for such a termination present. Here on
one side of the chorion there is a normal embryo of the third
week and on the other side a highly developed umbilical
vesicle with but a rudimentary amnion, but no real body of
an embryo. In all of the other twin specimens the changes
in both embryos are radical and identical, so that we could not
hope to have had the one embryo dependent upon the other
for its circulation and nutrition.

In general then the changes in the embryo and its mem-
brane, due to the inflammatory action in the uterus, are so
great that if the ovum is not aborted at an early date (as it
usually i1s) it is converted into a solid mole which in the
course of time is likewise expelled. A few specimens, how-
ever, are but slightly changed, and these would probably have
grown into some sort of merosomatous monsters had they
been retained in the uterus. From my experience I am con-
vinced that in the study of specimens like these we have the
key by which we can unlock many of the mysteries of
teratology.

In my first two communications I carefully avoided
all speculations on this subject, for I was well aware of the
sad state this subject i1s in, and mere speculations would not

'The data here recorded are taken largely from Ballantyne’s Ante-
natal Pathology.
i
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help teratology out of its difficult position. However, what
little progress has been made in the study of terata has been
made by the embryologist and we naturally still have confi-
dence in him. The course to be followed, therefore, is the
study of early abortions, and this I have done diligently.
I can, therefore, subscribe fully to what Ballantyne has
recently said in his able and scholarly treatise on antenatal
pathology. He says, page 77: ‘“Now, in reference to the
inquiry into the problems of teratology or embryonic path-
ology, let me emphasize the importance of a thorough
scrutiny of the foetal membranes and of the routine exami-
nation, microscopic as well as macroscopic, of all abortion
sacs and their contents thrown off in the early months of
pregnancy. What is most wanted at present are careful
descriptions of monstrous embryos from abortion sacs, obser-
vations upon teratological conditions while the organism is
still in the embryonic period of antenatal life. These are
essential for the further progress of a knowledge of human
teratogenesis, and they are at the present time the desiderata
of embryonic pathology. Microscopic human monstrosities
are, as a matter of fact, almost unknown.”

The last sentence is hardly justifiable, for a pretty large
number of young pathological embryos have been deseribed
by His, Giacomini and myself, but these do not resemble
monsters at full term any more than an embryo of the fourth
week resembles a new-born child. Whether the early path-
ological embryos are young monsters, or young monsters of
so extreme a degree that they will not continue to grow, is
now the most important question of the capital problem in
teratology. I think that the specimens that are reported in
this publication contribute to the answer of this question, but
many more observations are required before the answer will
be accepted by all teratologists.

The history of teratology co-exists with that of medicine
and includes mythology, the vilest superstitions and scientific
embryology. The medical profession have abandoned the
idea of supernatural causes in the production of monsters
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and have gladly exchanged the hybridity theory (cohabita-
tion with lower animals) for the more innocent one of
maternal impressions. The last notion is of great antiquity,
is of world-wide distribution and is intimately related to
witcheraft. It is gratifying to note that these superstitions,
based upon coincidences, have been raised from medicine by
the study of scientific anatomy, and the more recent work by
J. F. Meckel in this direction can be ranked with that of
Morgagmi and Virchow. Morgagni gave the first blow to
humoral pathology by giving medicine an anatomical basis,
Meckel cast out devils, witches and mother’s marks by placing
teratology on an embryological basis, and Virchow won the
third great victory for anatomy, probably the greatest con-
tribution ever made to medicine, by giving it an histological
basis. It would be inappropriate to enter any further into a
discussion of teratogenesis in this publication, for in general
the superstitious notions are abandoned by scientific physi-
cians, although they may still be entertained by a few prac-
titioners of some eminence. It is humiliating to state that
these practitioners seem to reside exclusively in America,
but we have every reason to hope that when scientific medical
education becomes general with us they will also disappear.

Most of the great men who have contributed to the prog-
ress of medicine, from Hippocrates and Aristotle to the
modern scientists, tried to ascribe the production of mon-
sters to natural and not to supernatural processes. From the
first the explanations were as satisfactory as they are to-day,
for even now we barely do better than Aristotle did. How-
ever, the spread of the scientific spirit beginning with the
study and practice of anatomy by all medical students has
driven medical superstitions pretty well out of the medical
profession. In this respect we differ from the ancients. The
first scientific explanations were of a crude mechanical nature,
like those due to excessive lacing, malformations of the uterus
or a twin feetus, which might injure the embryo. This notion
was superseded in part by the theory of Morgagni, who
maintained that monsters were due to feetal disease. This
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again received its death-blow from J. F. Meckel, who pointed
out the well known fact that many structural anomalies are
hereditary. This observation naturally divided terata into
two groups: those which are hereditary and germinal, and
those which are not hereditary but due to mechanical injury
or disease. I think this line of division should be drawn
much sharper than it is, but until our data can be arranged
better than is now possible we are still quite uncertain re-
garding a large number of terata. It seems to me that many
merosomatous terata (all kinds of anatomical anomalies and
variations of the extremities, like polydactyly and possibly
some cases of arrested development like ectrodactyly and
hare-lip) are germinal and cannot be produced experi-
mentally. Other monsters in which more or less of the
fecetus is destroyed, as in iniencephaly, spina bifida, anen-
cephaly, cyclopia, club-foot and many varieties of arrested de-
velopment, are not germinal but are produced in some me-
chanical way which usually interferes with the nutrition of
the embryo. In my notes I have been in the habit of calling
those belonging to the first group as being abnormal and
those to the second group as pathological. The one is
germinal with a hereditary tendency, and the other is acquired
and therefore not hereditary; polydactyly is inherited, cyclo-
pia is not, although there seems to be a tendency for it to
occur more than once in abortions from the same woman.
However, if this is true, it may be due to the same cause in the
uterus of the mother affecting the nutrition of successive ova,
thus producing similar deformities in the embryos. Usually
a woman who gives birth to several monsters has the varie-
ties mixed up pretty well, the first may have hydrocephalus,
the next hare-lip and the third cyclopia. Reducing it to a
matter of chance, a woman who has given birth to one
monster is more likely to give birth to a second one, which,
however, is rarely like the first. In experimental teratology
in birds and amphibia the result is the same. Here monsters
may be produced experimentally with a variety of agents,
even by treating the semen of toads with X-rays, but the
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variety of monster can never be predicted, and if there are
a number of them they are usually of mixed types.?

What I have to say in this publication of monsters applies
only merosomatous terata which are not of an hereditary
nature and are no doubt produced by agents which interfere
with the nutrition of the embryo. Having taken only those
monsters from which the germinal factor is excluded, it
makes it necessary once more to consider some minor me-
chanical agents as their cause, which may be termed a modified
mechanical theory.

The advocates of the mechanical theory gradually lost
ground, for they had to combat the germinal theory on the one
hand, and on the other they were compelled to state that me-
chanical influences, generally those due to lacing, caused the
feetus to become monstrous by the pressure that was exerted
upon it. The theory was then modified to include primarily
intra-abdominal influences like tumors, malformations of the
pelvis and uterus, as well as those within the ovum itself.
Gradually we see less and less weight placed upon any of these
specific causes, and finally the modern advocates of the theory
believe that amniotic bands and adhesions are the main influ-
ences in the production of monstrosities. It is needless to
state that each advocate had his own combination of circum-
stances, and when all of them are taken together, with modi-
fications and exceptions, it is practically impossible to make
general statements. Suffice to say that the objections to each
form of the theory appear to be sufficient to explode the
whole theory, and to the bulk of physicians maternal influ-
ences seem to be as rational a cause in the production of
monsters as mechanical influences, for the data of experience
are about as good in the former as in the latter.

There are some rare cases of spontaneous amputation of
the extremities which are said to be due to pressure of the
umbilical cord. However, these cases can he separated into
two marked groups, one in which there is an actual amputa-

*Bardeen, Jour. of Experimental Zool, 190;7.
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tion and the other in which there is an atrophic or rudi-
mentary hand or foot attached. In the latter instance it
seems to me that it is very irrational to hold the umbilical cord
responsible for the amputation. Furthermore, the cause is
possibly germinal, as may be the case in sympodia, syndactyly
and ectrodactyly. The rare cases in which there is actual
amputation of the extremity are more likely to have been
produced by mechanical injuries during labor than by having
the amputated limb caught in a loop of the umbilical cord.
In fact, we must admit that we are unable to explain by any
catisfactory hypothesis either congenital amputations or dis-
locations.

It has been noticed occasionally in merosomatous monsters
that the diseased or malformed part is tied by means of
bands of tissue either to the amnion or to adjacent parts of
the body of the feetus. These observations, relatively few in
number, have led to the theory that the bands caused the
deformity. It seems to me that, in view of the idea that
many monsters are due simply to an arrest of development
of some part of the embryo, that hydramnios is usually pres-
ent, and that all kinds of monstrosities may be produced in
lower animals (including amphibia which have no amnion),
it is highly probable that amniotic bands and the like are
secondary in their formation and have nothing whatever to
do with the production of monsters. The more the embryo-
logical theory is tested by experimental methods the more
all simple mechanical explanations suffer, and it seems to me
that all of them will have to be abandoned.

It is not especially remarkable to find that when the head or
face is malformed the diseased part occasionally forms a sec-
ondary attachment with the ammnion ; or that, as in exomphalos,
where the umbilical cord i1s “dilated,” the extruded viscera
come in direct contact with the placenta, as they should, and
the blood-vessels are scattered and run along the amnion to the
placenta, as should also be the case when the subject is
viewed from the standpoint of embryology. Furthermore, de-
formities of the extremities are of frequent occurrence, but
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amniotic bands are rarely found, and when they are present
they are often attached to the body of the embryo and not
to the deformed extremity. It seems to me, therefore, that as
facts accumulate it becomes clearer and clearer that the occa-
sional amniotic adhesions found are due to the presence of
the monster and are not causal in nature.®

Possibly I have devoted too much space to the discussion
of mechanical theories 1n teratogenesis. What has been said
is no doubt acceptable to all embryologists, and my apology
is due to the fact that the influence of maternal impressions
upon the offspring is still believed in by so large a number ot
American medical writers of note and that mechanical notions
regarding embryology are entertained by physicians in general.

The great embryologists from Harvey onward explained
the conditions found in monsters as due to an arrest of
development, for they saw in these distorted individuals con-
ditions which are normally found in the embryo. The
embryological theory was first well formulated by J. T
Meckel, who explained the beast-like appearance of some
monsters by the fact that in his development man passes suc-
cessively through stages found in lower animals. To those
who have accepted the doctrine of evolution this 1s all clear,
but it remains to be shown what are the factors in develop-
ment, and the effect of changes in the embryo upon the
growth of the feetus.

As has been pointed out above, we must divide monsters into
two groups, those in which the proper conditions to produce
them are already in the germ (are therefore inherited), and
those due to certain external influences which act upon
the egg after it is fertilized. It is obvious that only the
second group can be considered in any experiments made
upon the embryo. So, if the pathological ova I have studied

*Ballantyne says: “The reader may feel (and he is justified in so
feeling) that, after all, experimental teratogeny has not done much for
the understanding of the mode of origin of monstrosities, if it has
weakened a belief in the influence of the amnion.” I may add that this
argument can be applied to maternal impressions as a cause equally as well.
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are all due to a diseased chorion, which in turn is dependent
upon endometritis, then we should find embryos tending to-
wards club-foot, anencephaly, iniencephaly, spina bifida and
cyclopia, which in fact proves to be the case. However, a
large group of new monsters, known only to embryologists,
make their appearance and from the very nature of the abnor-
mality found but few of them could develop beyond the first
months of pregnancy. In their study comparisons have been
constantly made with normal embryos of the same size, and
in this way, to a certain degree, it is possible to picture the
order of events. It 1s found that in these specimens some
tissues are more susceptible than others, and when the nutri-
tion of the ovum is impaired it is these that are affected first.
In very early stages the amnion and embryo are equally
susceptible and the wmbilical vesicle and chorion are the
most resistant. ILater it is the embryo alone, and still later
the head, central nervous system and extremities. It fol-
lows then that the parts most susceptible are those most
frequently found changed, or wanting, in merosomatous non-
germinal monsters. In general the varieties found in my col-
lection of young embryos correspond with those obtained
experimentally by others in birds and appear much like the
most common human monsters.

The Saint-Hilaires, who contributed so very much to our
knowledge of teratology, were the first to study the subject
experimentally. By a variety of experiments made upon the
shell of the egg (e. g., pricking and varnishing) the older
Saint-Hilaire produced a large number of anomalies in which
there were defective heads and spina bifida. His experiments
were made upon eggs after development was well under way,
and his results were pronounced enough to allow of com-
parison with human monsters. The younger Saint-Hilaire
extended the experiments to include the earliest days of
incubation, and found that the embryos which developed were
dwarfed or were wanting altogether. In no instance were
polysomatous monsters produced. At any rate, the experi-
ments of the Saint-Hilaires show that a change in the external
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physical conditions may influence and modify normal develop-
ment and thereby produce a variety of merosomatous terata.

During the following seventy-five years a great amount of
experimental work was done upon chicks by numerous inves-
tigators, which showed that the wvarieties of monsters pro-
duced were quite constant, no matter what agent is used, but
no single variety could be produced with certainty. It was
found impossible to experiment with precision, for a certain
per cent of eggs would produce one or more varieties of
deformed embryos.

EXPERIMENTAL.

REceNT Work Uroxn THE ProbuctioNn oF PoLysoMaToUS
MoONSTERS.

The various theories regarding teratogenesis which had
troubled mankind for so many centuries were finally exploded
by naturalists, whose speculations gradually led them to ex-
periment upon this subject. Anatomists and zoologists had
deduced that the primary change lay in the egg about the
time of fertilization, and we read in J. Miiller,® Valentin® and
Leuckart® that a double monster is due to division of the
embryo-forming substance in the earliest stage of develop-
ment. The experiments subsequently made by Gerlach?
Panum® and Dareste® upon chicks were negative in this
respect, but the tradition has come down to us that polyso-
matous monsters are produced by a process of splitting of the
primitive streak. The more recent anatomists—Fol, Rauber,

WMiller, Meckel's Archiv, 1828.

*Valentin, Handworterbuch d. Physiologie, I, 1842.

*Leuckart, De Monstris, Géttingen, 1845.

*Gerlach, Doppelmissbildungen, 1832,

*Panum, Entstehung der Missbildungen, 1860

*Dareste, Recherches sur la production de monstrosités, Paris, 189I.
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Born and O. Hertwig—who observed the developing egg and
experimented upon it, were at first inclined to the theory that
the first cause in the production of monsters is due to poly-
spermy, but this has not been substantiated.

The first reliable and wvaluable observations upon the pro-
duction of double monsters were made by Vejdovsky,” who
noticed that the eggs of Lumbricus produce more monsters in
warm than in cool weather, and he expressed the suspicion
that they were produced by the change in temperature.
Driesch® seized upon this idea, experimented upon sea-urchins’
eggs, and found by subjecting them to high temperatures that
the cells, in the two-cell stage, separated, each growing into
an individual, but, however, remaining connected with each
other. Driesch had already shown that when the blastomeres
of these eggs are fully separated by shaking, each grows into
a whole embryo, and it was now clear to him that double
monsters are produced by separating the blastomeres slightly,
but still keeping them close enough together so that the inde-
pendent embryos grow into each other’s bodies to form a
double individual.

By a very different method double monsters were also pro-
duced by Loeb.? He subjected sea-urchin eggs to an equal
mixture of sea-water and distilled water shortly after they
had been fertilized. The rapid absorption of water caused
many of the cell membranes to burst, and part of their proto-
plasm escaped, which, however, remained connected with that
inside of the membrane. All this took place before the nucleus
had divided. Upon returning the eggs to normal sea-water
cleavage began, and one of the first two nuclei wandered into
the extruded protoplasm. Each nucleus with its protoplasm
then became an embryo, and in case the embryo within the egg
was not separated from the extra-ovate embryo by its active
movements in the blastula and gastrula stage a double monster

"Vejdovsky, Entwicklsg. Untersuchungen, Prag, 18g0.

*Driesch, Zeit. f. wiss Zool, LV, 18g2.

*Loeb, Biclogical Lectures at Woods Holl, 1803; Pfliger’s Archiv,
LV, 1804; Roux’s Archiv, I, 1805; and Studies in General Physiology.
Chapter X, Chicago, 1905.
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or “Siamese” twins were formed. Frequently they became
separated and independent animals developed. It often hap-
pened that the outflow of protoplasm was multiple, and then
the three, or even more, protoplasmic drops which were
formed developed respectively into triple or quadruple
monsters.

These important discoveries were soon extended to the
vertebrates by E. B. Wilson,'® who experimented upon the
eggs of Amphioxus, and by O. Schultze,'* who experimented
upon those of the frog. Wilson partly separated the blasto-
meres of Amphionus in the two-celled stage and produced a
variety of double monsters which developed until the first
gill-slits were formed. In the gastrula stage almost every
possible transition occurred between forms slightly expanded
laterally to those in which the two bodies were joined only by
a slender bridge of tissue. Incomplete separation of the blas-
tomeres in the four-celled stage gave rise sometimes to double
embryos of equal size, triple embryos, one being as large as
the other two, or rarely to quadruple monsters. Wilson's
studies prove, he believes, “that the unity of the normal
embryo is not caused by a mere juxtaposition of the cells, but
they indicate that this unity is not mechanical but physiolog-
ical, and point toward the conclusion that there must be a
structural continuity from cell to cell that is a medium of co-
ordination, and that is broken by the mechanical displacement
of the blastomeres.”

Oskar Schultze produced monsters in frogs by fixing the
eggs between two glass plates, and after they had developed
to the morula stage the plates were inverted. A number of
the eggs righted themselves, but others grew into double
embryos. Wetzel'? extended the observations of Schultze
and showed that there was a flow of protoplasm in each of
the blastomeres into their upper hemispheres, which may

¥Wilson, Jour. of Morph., 18g3.

(0. Schultze, Verhandl. d. anat. Gesellsch., 1804, and Roux’s Archiv,
I, 18gs5.

BWetzel, Arch. f. mik. Anat, XLVI, 1805.

L)
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account for the separation of the primary cells, thus laying
the foundation for two embryos instead of one.

Spemann'® has also produced polysomatous monsters from
the frog’s egg by tying a ligature loosely around it in the two-
cell stage between the two blastomeres. Specimens in which
the ligature struck the median plane of the embryo produced
two-headed monsters of all grades, their development de-
pending somewhat upon the degree of the mechanical con-
striction. He performed similar experiments upon Triton
eggs, and in some instances found cyclopia in one or both of
the heads. By broadening the anlage of the tail through
splitting, a double tail may be formed, or in case limb-buds
are divided one or more times two or even a cluster of limbs
may be produced where but one develops normally.*

The experiments enumerated above, although not quite to
the point in the present study, are reviewed because they show
that teratogenetic problems are solved by experimental em-
bryology and because they are very striking. If it is clear
that polysomatous monsters are produced experimentally
with such precision, the great variety of merosomatous terata
of the experimenter must be admitted worthy of careful study.
It is necessary to state this because only a small per cent of
them live for some length of time, but they show a great sim-
ilarity with early stages of human terata with which we are
familiar. A glance at the great works of Dareste and Panum
makes it clear that the deformed embryos they obtained are not
easily interpreted and they could easily be pushed aside as not
bearing upon the subject in question. The same criticism may
be made against early pathological human embryos. That it is
difficult to see any marked relation between them and monsters
at the end of pregnancy caused me much confusion for a
long time, but after studying a large number of deformed
embryos I am finally convinced that the pathological embryos
are nothing but young monsters. This conclusion is sup-

“Spemann, Stizungsber. d. phys.-med. Gesellsch,, Wiirzburg, 1900;
Zool. Jahrbuch, VII Supplementband, 1904
“Tornier, Roux’s Archiv, XX, 1905,
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ported especially by the numerous investigations in experi-
mental embryology, many of which are also at the same time
investigations in experimental teratology. For this reason I
shall consider briefly the recent work upon the production of
merosomatous monsters.

LitaiuMm EmeBrvos anp NoburLar Forwums
IN CHIcKs AaND IN Man.

- Comparative teratology gives ample testimony to explain
the production of double monsters, and it is now clear how
they may be produced in man. But when the study is ex-
tended to merosomatous terata great difficulties arise in making
comparisons between the large number of experimental mon-
sters in lower animals, the pathological embryos which I have
studied, and finished monsters at the end of pregnancy. The
endless literature upon these subjects is very difficult to blend
into a continuous story on account of the various terminol-
ogies used by the different writers. However, I hope to draw
some satisfactory lines through it, being guided by compara-
tive anatomy and embryology.

The immense number of experiments performed upon the
eggs of different species of animals has given the greatest
variety of monsters of very irregular form, and extremely
difficult to interpret properly in the light of our present knowl-
edge of embryology. Quite recently our distinguished tera-
tologist, Morgan, has presented this problem in a new light
in his series of studies on the relation between normal and
abnormal development of the embryo of the frog.? No doubt
scientific investigations like these of Morgan will soon clear
up many of the questions in teratology which have perplexed
us so long. It may be noted that new kinds of monsters are
constantly being produced by the experimental teratologist,
one of the most interesting being that known as the lithium
larva.

*Morgan, Ten Studies in Roux's Archiv, Vols. XV-XIX, 1902-1905.
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In 1803, Herbst,* while studying sea-urchins’ eggs, observed
that the action of lithium salts upon them caused the layers
of the blastoderm to invert in development. The lithium ex-
periments were repeated by others, including Morgan, upon
frogs’ eggs, who found that the upper protoplasmic contents
of the egg fails to move downward, which is followed by a
complete inversion of the germ layers. The entire upper part
of the egg sinks into its interior and forms a medullary plate
which is bent back upon itself. This change in development
15 due to the physical and chemical action of lithium salts, for
it cannot be brought about by any other means.

Very recently Stockard® experimented upon Fundulus with
solutions of lithium chloride and produced monsters which
developed into quite decent fishes, but-at present it is impos-
sible to compare them with lithium larvae of sea-urchins and
frogs. In these embryos the blastoderm is usually prevented
from growing downward over the yolk, as is also the case in
the frog, and therefore bulges as a cap upon the upper part
of the egg. In stronger solutions of lithium this cap often
constricts at its borders and finally pinches itself off from the
yolk and dies. In embryos which survive, the heart beats
slowly, the eyes often fail to develop, the blood is colorless and
therefore appears to lack hemoglobin. These characteristics,
taken with the inability to recover from the lithium effect,
seem to prove that they are due to chemical causes.

At present it 1s difficult to compare the great variety of
monsters produced in anamniotic with those obtained in
amniotic animals, for the number of the latter is relatively
small and their description meager. We have a series of
excellent papers on the production of monsters in the hen's
“ege by Panum,* Dareste® and Féré.®* These authors, how-
ever, devoted their main discussion to the teratogenic agents,

*Herbst, Mitth. Zool. Sta., Neapel, 1803, and Roux’s Archiv, 1806.
*Jour. Ex. Zool,, Baltimore, 1906.

*Panum, Entstehung d. Missbildungen, Berlin, 1880.
*Dareste, Recherches sur la production de monstrosités, Paris, 1801,
*Féré, Cinquantenaire de la Société de Biclogie, Paris, 1809.
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of which they used a great variety. In general, they employel
variations ‘in temperature during incubation and, although
they produced many kinds of monsters, they never could
predict which kind they were to obtain from a given batch of
eggs. It is, therefore, very apparent why experimental tera-
tologists did not make much headway as long as they experi-
mented upon the chick. However, they did establish two facts:
- first, that monsters are produced from the hen’s egg by all
kinds of external influences, as varnishing the shell, placing
the egg 1n the vertical position, change of temperature, trau-
matic means, shaking, magnetic and electrical influences, by
gases which penetrate the shell and by a great variety of
chemical poisons and toxines injected into the white of the
egg. In general, any substance which either interferes with
the nutrition of the egg or poisons it, causes the embryo to '
become abnormal, but a special kind of monster is never
produced by a given teratogenic agent. In this respect the
experiments upon anamniotic eggs are far more satisfactory.

Panum classified the monsters he produced into two great
groups: (1) Those in which the whole embryo is involved,
(2) those in which but part of it is abnormal. Under the
first group there are (a) flattened forms, that is, the germinal
area is not much changed in shape; (b) flattened forms with
the production of red blood, i. e., only the embryo is affected ;
(¢) eylindrical forms, the embryo becomes abnormal in a mare
advanced stage; and (d) amorphous forms. This first group,
with its four subdivisions, may possibly be compared with the
great variety of irregular monsters of which the lithium larva
may be considered the type. At any rate, we may say that
there is an analogy. Certainly there is a similarity between
the cylindrical forms, which do not live long, and the de-
formed fishes obtained from Fundulus by means of lithium
chloride solutions. The great change which has taken place
in both varieties makes it impossible for either of them to
exist for a longer time. A similar form of monster is also
often found in mammals, and His, in adopting Panum’s ter-
minology, has classed it with cylindrical monsters. The
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pathological changes in them are so radical that their lives
are also short. Amorphous forms are analogous with lithium
larvee and identical with the nodular form in man. In gen-
eral, only part of the embryo continues to develop in an
irregular fashion and finally the whole embryo dies. The
flattened forms, with and without blood-vessels, are identical
in man with the vesicular forms, that is, ova containing
umbilical vesicles only, and to ova without embryos, respec-
tively.

The merosomatous monsters in which the whole embryo
is affected, total monsters as they are also called, are not
likely to live long, but they are of great interest to those
studying teratological problems. While they are being formed
a certain number of eggs develop into partial monsters, and
in man some of them grow into feetuses which may go on to
full term, and a very small number of them live on to maturity
after birth.

The recent total monsters produced by Bardeen™ in sub-
jecting the sperm of toads to X-rays before fertilization can
be explained on the same ground as are lithium embryos. The
tadpoles which develop from such eggs are entirely diseased,
continue to grow in an irregular manner and appear much like
lithium larvae in Fundulus or as ordinary pathological embryos
in man. In all three cases the primary radical change involves
the. whole embryo; in Bardeen’s experiment the cause af-
fected the sperm before fertilization, in Fundulus shortly
after fertilization, and in human pathological embryos some-
what later. Although the methods employed are very differ-
ent, the principle involved and the results obtained are much
the same.

A very large number of monsters are to be classed as total
monsters. They are probably brought into existence by a
variety of circumstances, all of which interfere with the
nutrition and growth of the whole embryo and the changes
in them are so radical that their lives are very short. In man

*Bardeen, Jour. Ex. Zool, IV, 1go7.
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the primary trouble cannot be due to the presence of poisons
in the blood of the mother, to correspond with chemicals used
by teratologists in producing lithium larvee, for instance, nor
to a fever, to correspond with the changes in temperature
used to produce chick monsters. The process in man is quite
different, being due probably to faulty implantation of the
ovum, which naturally affects the growth of the embryo.
This will be discussed under a subsequent heading.

ExPERIMENTS WITH SALTS oF PoTassiuM AND CHHANGES OF
THE EMBRYO ESPECIALLY MARKED 1N THE HEART.

In case interference in the nutrition of the embryo is not too
great the growth of part of the embryo, instead of all of it, may
be retarded, with an additional destruction of tissue, thus pro-
ducing the partial monsters in man, which frequently develop to
full term. However, there is every kind of gradation between
total and partial monsters, the former often showing many
indications of the latter and the latter are frequently multiple.
A total monster may have spina bifida, hare-lip, anencephaly,
club-foot, cyclopia, etc., and a partial monster may include
several of these types. The primary affection which is to
produce a pure spina bifida in man must be slight, must come
at the right time, and subsequently the faulty implantation
must be remedied so that the embryo may continue to grow.
In order to make my standpoint clear I shall first give
some data regarding the frequency of some types of monsters
as well as some experiments which show that the heart is
extremely susceptible, its growth being easily retarded and
often arrested after the embryo is well formed.

Von Winckel' has given us some data regarding 87 mon-
sters obtained from 12,378 births in Dresden, that is, there

Won Winckel, Ueber die menschl. Missbildungen, Samml. klin
Vortrige, Leipzig, 1904.
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was one monster in every 142 children born.

[Vor. XIX,

He also states

that there were 105 monsters in 20,000 births in Munich, or
1 to 190. The most marked deformity in each of the 87

Dresden cases number as follows:

Deformities of the head ... ..:ccuevanionaen. 23
Deformities of the face .........c.o0vvnian 12
Deformmties of the neek oo S o s an 4
Deformities of the abdomen ................ 7
Deformities of the hack + oo Lo a 3
Deformities of the upper extremity .......... Q
Deformities of the lower extremity .......... 17
Deformities ol the slan ... ... oo o II
Deformities of other organs ................ I

I have compiled a similar table from Panum,® who gives

data obtained from Otto and from Meckel.

Total number Number of

It is as follows:

of monsters. cases.
Anencephalus sttt 618 119
Anencephalus (according to Bal- -

I g e e e e s B G 325 46
Hydvocephalus - otz one s (G618 26
Hydrocephalocele ................ 618 03
Hareap e 618 77
e e T e 618 16
Byes anissing- oo s an 618 0
Deformed upper jaw ............. 618 3
Deformed extremities ..........:. 618 115
Spina hifida &k e 404 38

In my collections of 163 pathological embryos there are 48
which show deformities which can easily be recognized as
similar or as being forerunners to feetal monsters. In 27 of
the embryos this deformity is limited to a single part of the
embryo, as indicated in the table, but in 21 of them two or

*Panum, L ¢
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more malformations are present. They are as follows. Total
number of cases, 48.°

traphic iead s bo s s o s e 24
Maliotmed face and neck ... .o .0 o, 17
Eieplaeetlegas st v e S T 3
Deformed' extremitios . ...ci.cu.cansieinrass I8
ST i YA e S 12
T b R I i S s o e L o e e G G 5

In a general way the deformities in these 48 malformed
embryos correspond pretty well in per cent with the type
of monsters as recorded by Von Winckel and Panum. As
shown in the table on page 43, seven pregnancies out of every

*In order to make it possible to look up the histories of the embryos
given in this table T add the numbers of the specimens which are included
under each heading:

A}{rgﬂn F%Iﬂgc‘fc::ld Eye. Extremities. Spina bifida. Exomphaly.
12 110 135 Br 6 115
6o 122 201 04 1z 162
69 124 28z 122 54 160
31 132 124 £ 244
104 201 132 135 364
132 212 135 182
135 220 142 180
13 232 177 226
177 246 200 251
182 2351 230 203
180 276 232 364

200 207 251 b3
201 330 316
207 343 325
212 357 343
226 364 344
276 365 357
205 366
300

335

341

343

364

365
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100 give pathological ova of which but one-third give well
formed embryo monsters, or two per cent of all pregnancies.
The number of monsters which go on to full term is about .6
per cent, and it is just this group which has escaped me. The
embryo and feetal monsters form, therefore, 2.6 per cent of all
pregnancies, or, in other words, three well-formed monsters
are aborted in the early months of pregnancy for every one
which goes on to the end of pregnancy.

It is clear that those cases in which the embryo is markedly
deformed or is absent altogether, as is the case in about 100 of
my specimens, cannot possibly develop for any great length
of time, for without either heart or form they cannot exist.
However, the second group of forty-eight embryo monsters
show within themselves such radical changes that they also
could not have existed much longer. In nearly all of them the
heart is markedly changed, is atrophic or is wanting altogether.
There are also many other changes, especially in the central
nervous system, which makes it probable that they have lived
as long as they could and were then finally aborted. In
general, T think that the form of the monsters and their clas-
sification show clearly that they are practically identical
with those that grow into feetuses and then to full term, differ-
ing only in the degree of their changes. These are so radical
in the embryo monsters that their lives are destroyed.

Teratologists have long ago observed that the heart must
be affected more or less in monsters on account of the fre-
quent cedematous condition of the tissues and of the excessive
accumulation of fluids in the serous cavities and in the
amnion. In fact, a large per cent of monsters have hydro-
cephalus and hydramnios. These conditions are seen in
many of my specimens and have been observed by experi-
mental teratologists like Panum and Dareste. However,
we now have some good experiments which throw some light
upon this subject.

In 1893 Loeb* made the brilliant discovery that the heart
beat could be arrested in Fundulus by placing the eggs in a

‘Loeb, Pfliiger's Archiv, LIV, 1893.
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1.5 per cent aqueous solution of potassium chloride shortly
after fertilization. He found that the eggs develop in a pretty
normal fashion with the exception that though the heart de-
velops it does not beat at all. The blood-vessels develop prop-
erly as regards their course and division, but their lumina are
irregular, like a chain of beads, which Loeb believes to be
due to a lack of normal blood-pressure. Similar pictures
may be seen in pathological human embryos, that is, only part
of the vascular system is present, or the heart is atrophic but
some of the blood-vessels are present, or the whole vascular
system of the body is absent, with remnants of vessels in
the yolk sac and in the chorion. In the last instance the
vessels of the body may have been present at one time, for
they should not have reached the chorion without passing
first through the body. The embryos in Loeb’s experiments
rarely hatched, and all of them died before the sixteenth day,
due to heart poisoning. ILoeb thought that all of the organs—
brain, eye, ear and myotomes—developed without any marked
anomalies, but I do not think that his experiments were ex-
tensive enough to test this point thoroughly. However, he
states that the pigmentation of the yolk sac was affected
decidedly by the absence of the circulation. Under normal
conditions the pigment, which is at first evenly scattered over
the yolk, wanders to the blood-vessels as soon as the circu-
lation begins and stays there, forming pictures which corre-
spond with the branching vessels. In potassium embryos where
the blood does not circulate the pigment cells are not attracted
to the blood-vessels, but remain scattered evenly over the
yolk.

By extirpating the heart anlage from very young frog em-
bryos Knower® obtained a similar arrest in the development,
but his experiments show that absence of the heart or early
defects in its action produces marked abnormalities in the de-
velopment of the embryos. While the earlier stages of the
development of these frog embryos is normal, the later changes

*Knower, Anatomical Record, Amer. Jour. Anat, VII, 1907.
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are arrested and strikingly abnormal. These embryos grow in
an irregular fashion, become cedematous and the lymph vessels,
blood-vessels and serous cavities are distended. Especially is
the pronephros thus affected and the glomerulus distorted.
The vascular system is much distended and very irregular, the
chief vessels being laid down, though incomplete. The aorta
and pronephric sinuses open into a mesenteric sac. The capil-
lary system is imperfect or absent, blood corpuscles are rela-
tively few and apt to be collected in the enlarged sinuses. Re-
markable also is the role the lymph hearts play in such speci-
mens. They continue to beat and pump the lymph containing
some blood into the veins, and from their periphery it must
pass again into the tissues. In connection with arrest in the de-
velopment of organs the coiling of the intestines is limited to a
single loop, the pancreas and liver are not normal, the sub-
divisions of the brain do not acquire their specific size and
shape, the eyes are much aborted and the musculature is vacu-
olated. Knower obtained similar results from frog embryos
developed in acetone chloroform, which inhibits the heart
action from its earliest stages.

The recent experiment of Bardeen, in which he produced
toad monsters by subjecting the sperm to the influence cf
X-rays before fertilization, may also bear upon the question
of the importance of the heart in early development. “The
eggs develop at first apparently normally or even better than
the control, but beyond the gastrula stage the development
begins to become retarded, and at the time of hatching, as
the tail begins to grow out, marked deformities begin to
appear in the larve.” The change takes place at the time
the heart begins to function, for the wvascular system was
barely developed in any of the embryos experimented upon.
The heart is rudimentary and may have no continuous lumen.
The chief arteries and veins are incompletely developed.
There are but few blood corpuscles in any of the embryos,
and Bardeen® states that it is uncertain whether the blood had

‘Bardeen, Jour. Ex. Zool, Baltimore, 1go7.
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circulated at all in any of the embryos. In all of them the
spaces in the tissues indicate that there is a marked cedema.
The mesenchyme is increased in amount, the cells being spread
apart by the fluids between them. Unfortunately for my
purpose, Bardeen has not examined early stages of his mon-
sters, nor has Loeb examined with sufficient care the later
stages. If we keep Knower's experiments in mind, we may
think for the present that the changes in circulation in Bar-
deen’s experiments are primary, and the other changes, like
irregular development of the nervous system, dropsy and
hydrocephalus, are secondary, that is, due to the absence of
the circulation. At any rate, Bardeen's description of his
“X-ray toads” corresponds in many respects with those I
have given of pathological human embryos in earlier publica-
tions and in Part III of this publication.

It is also clear that the necrotic changes in the central
nervous system of these larvee, as well as those in pathological
human embryos, can be due to deficient nutrition, but in order
to produce a finished monster the nutrition must not be im-
paired too much. The heart may be poisoned scinewhat,
which in turn may affect the central nervous system, causing
histolysis and dissociation there, and the general development
may be retarded and the embryo deformed, but as soon as the
heart ceases to function all growth ceases and the embryos
gradually disintegrate, as has been the case in about 100 speci-
mens out of my 169.

In very rare instances human embryos continue to develop
to the end of pregnancy without a heart. Such a specimen
must be one embryo of duplicate twins, with a common
umbilical cord through which it may receive nourishment
from its healthy brother. Quite early in development its
circulation must be reversed in the descending aorta, for as
soon as its heart stops blood enters the body through the
umbilical arteries, which passes in a reversed direction up
the descending aorta. Under these conditions all kinds of
curious monsters develop, ranging from a single head with-
out a body to a kind of teratoma known sometimes as a
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placental parasite. Of course, a “rescue” like this is out of
the question in nearly all cases, and the life of the embryo is
of short duration after its heart has ceased to beat.

Specimens similar to Bardeen's and mine have often been
found in chicks by Dareste and by Panum. Panum describes
quite extensively the changes which take place in chick mon-
sters. He recognizes in his classification that flattened mon-
sters are of two kinds: (1) Ansemic ones, in which no blood
is found, and (2) those in which red blood had been found
but most of the vessels are retained in the area vasculosa. In
these probably the vascular anlage was destroyed very early
or it began in the area vasculosa and did not develop into
the embryo. The result is similar to that obtained by Bar-
deen, Knower and myself.

It is clear, I hope, that certain parts of the embryo are more
susceptible to insults than others, and this must be admitted in
order to explain why potassium stops the heart, lithium affects
in a peculiar way the movement of the protoplasm in the
blastomeres, and sodium produces spina bifida by arresting
the movements which close the spinal canal. In order to
analyze the situation we must concern ourselves mostly with
simple reactions in their early stages, for they are not under
way long before they become very complex and beyonid
our reach. Mesenchyme is less susceptible than nerve tissue,
and the brain is more susceptible than the spinal cord; and
so on. A susceptible tissue when affected undergoes certain
morphological changes well recognizéd by Panum. Panum
pictured to himself a kind of inflammation of the tissues,
parenchymatous, due to disturbances in the nutrition of the
part, but.it is by no means clear that anything like inflamma-
tion in the healing of wounds takes place in embryos or in
the various tissues after they have become partly necrotic.
Often it 1s noticed that cells accumulate in portions of the
embryo, and His thought that they wandered out from the
blood-vessels. In my former publications I spoke of these
cells as the wandering cells of His. Hertwig and Bardeen
speak of necrosis, and there 1s every evidence that destructive
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and not constructive processes are present in parts of the
embryo which are becoming deformed. As this question is
being investigated more and more it is clear that we must
build up a pathology of our own based upon observations
upon normal healing of wounds,” etc., in embryos, just as
Morgan was compelled to study anew the development of the
frog in order to interpret properly the various malformed
eggs he had under consideration.

I am quite certain that in the human embryo the cells may
spread from the blood-vessels into the surrounding tissues
after the heart has stopped, and I am also certain that mesen-
chyme cells may separate and segregate, and that the cells of
the central nervous system may become necrotic in part, dis-
solve their connections and gradually fill the central canal.
It matters little what we call this process, it probably includes
a series of processes, but for the present I shall apply to it
the term dissociation. In doing this I do not commit myself
as to the origin of a group of cells. In order to describe my
human embryos properly I must also use the term macera-
tion, and by it I mean that the process has taken place after
the death of the part. When cells dissociate they are still
alive, but they are on the way to meet their fate. As the
tissues continue to grow their sharp borders are broken and
they gradually become hopelessly confused. For the present
the terms dissociation and maceration will do; in a short
time it will be necessary to displace them, for experimental
teratology will continue to be a fruitful field of research.

SopiuM MONSTERS—SPINA BIFIDA AND ANENCEPHALY.

Probably the most satisfactory chapter at present in experi-
mental teratology is the subject of spina bifida. Under this
heading, of course, is meant that kind of spina bifida which
is due to a lack of closure of the neural canal and not the
kind that may be produced in older embryos after the cord is

*Sce, for instance, Eycleshymer, Amer, Jour. Anat, VII, 1907.
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formed perfectly and the vertebral canal remains open. How-
ever, it is easy to conceive of the second kind as a variety of
the first, for in it the development went on normally, but the
vertebral arches did not meet in the dorsal mud-line to pro-
duce the vertebral canal.

In 1892 O. Hertwig' published his remarkable article on
open blastopore in frogs’ eggs and its relation to spina bifida.
Hertwig was experimenting upon eggs to produce poly-
spermy, after they had been kept for some time after matura-
tion and found that many of these eggs developed abnormally,
due to polyspermy, he believed. A part of the eggs segmented
irregularly and developed in a peculiarly pathological fashion,
that 1s the blastopore remained open much longer than it
should. The further study of these specimens showed that
they grew into embryo monsters with all kinds of deformity
of the spinal canal, often producing quite typical specimens
of spina bifida. Hertwig saw clearly the bearing of these
experiments upon the general explanation of spina bifida and
its relation to the blastopore. This he discusses at great
length and with much ability. e was able to show the rela-
tion of his work with that obtained by Lereboullet on the
pike, by Oellacher on the salmon, and by Rauber on the
trout. These investigations had shown that an open spinal
canal or even a total fissure of the body may result when the
germ ring does not unite properly to form the body of the
embryo.

It now became possible for the first time to follow spina
bifida from its very earliest stages in amphibian and fish
embryos up to a time when it is clear that the process is
identical with that found in birds and mammals. To be sure,
in the latter cases we must take the specimens as they occa-
sionally come to us, for it is impossible at present to experi-
ment upon mammals successfully, and in chicks the ex-
periments are not very satisfactory. This comparison was
made by Hertwig with great acumen, using the excellent

*Hertwig, Arch. f. mik. Anat, XXXIX, 18g2.
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article of Von Recklinghausen® upon spina bifida as a repre-
sentative one for man.

About the same time Morgan and Tsuda,? in working upon
the orientation of the frogs’ eggs, subjected them to a great
variety of solutions, and found that a .6 per cent solution of
sodium chloride prevented closure of the blastopore. DBy them
the nail was hit upon the head; the other investigators only
obtained monsters occasionally (Hertwig incorrectly believed
them to be due to polyspermy), but Morgan and Tsuda ob-
tained them in great number. It was found that less than .0
per cent of salt did not affect the embryo and a stronger
solution killed it. Successful specimens, and there were many
of them, were examined from stage to stage in their develop-
ment and the exact steps by which the blastopore is closed
was followed. This gave them a decided advantage in study
over the hap-hazard one in finding embryos already formed.
The experiments were used mainly to study the orientation
of the embryo in its relation to the lips of the blastopore.

The crucial experiment of Morgan and Tsuda was imme-
diately seized upon by Hertwig? and employed in his experi-
ments on spina bifida. Spina bifida could now be studied
experimentally. Hertwig also found that a .6 per cent solu-
tion of common salt delayed the development of frogs' eggs,
the intestines, chorda, myotomes and nervous system develop-
ing normally, but gastrulation was postponed for from twelve
to twenty-four hours. As a result of this the spinal cord
does not close posteriorly as rapidly as it should and perma-
nent spina bifida follows. Often the walls of the spinal tube
are thin and its lumen is small, showing that there is a
general arrest of its development.

In general, Hertwig did not continue the experiments
beyond the sixth day, for the salt caused marked changes in
the exposed spinal cord. It seemed to be less resistant, inas-

*Von Recklinghausen, Virch, Arch., 105, 1836,

*Morgan and Tsuda, Quart. Jour. Micr. Sci, N. 5. 35 1804. Also,
Morgan, Roux’s Archiv, pp. 2060, 260 and 293, 1902,

‘Hertwig, Arch. £ mik. Anat, XLIV, 1905
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much as it underwent histolysis and cytolysis. The epider-
mis also showed changes; instead of being smooth on the
outside it became rough, grew up into numerous papillomata,
as Bardeen found in his X-ray larve, and as I have often
found in pathological human embryos.

Hertwig explained Morgan's remarkable experimental
production of spina bifida by assuming that the concentration
of the salt retarded the growth of the cells of the egg and
that the reduction of energy is unequal in different portions
of the egg. Through this change differences in the rate of
growth are established unlike those in the normal embryo,
which naturally ended in the production of an abnormal
embryo, that is, a monster. In this instance Morgan's sodium
larva is the typical embryoriic stage of spina bifida.

The spina bifida, although complete at first, rarely remains
so, for the mneural tube closes more or less, remaining open
usually behind and often in front, giving quite typical speci-
mens of anencephaly. It 1s clear, therefore, that this variety
of spina bifida is also due to an arrest of development
which could easily undergo secondary changes and produce
a condition which is often found in feetuses at full term.
Hertwig concludes, properly so, I think, that every human
ovum has within it the power to develop into a monster,
either anencephalic or otherwise, and that it is not due to any
abnormal condition of the germ, but to external influences
which affect the growth of the egg. A monster 1s due to the
influence of external substances which retard the growth of
the embryo, usually one portion more than the other. For a
long time teratologists have practically stated the same in
recognizing that monsters usually represent arrestments of
normal development. Not only is this true regarding mero-
somatous monsters, but every egg has within it the power
to develop into a polysomatous monster, or into duplicate
twins.

Later Hertwig® extended Morgan’s experiments to Axolotl,
thus making it applicable to at least six species of animals.

*Hertwig, Gegenbaur's Festschrift, II, 1806.
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In this animal the monster lives much longer than the larve
of frogs and toads do, and for this reason terata with spina
bifida or anencephaly are obtained that resemble very much
those found in man. It was found that a .5 per cent solution
of NaCl produced no perceptible effect on Axolotl, that a
.6 per cent solution made half of them grow into monsters,
and in a .7 per cent solution all of them had spina bifida. In |
them it was found that the neural tube did not close regu-
larly, and often several dorsal openings remained, some until
the embryos were quite large. In frogs gastrulation was
affected decidedly by the .6 per cent solution of salt; in
Axolot] gastrulation remained normal in the .7 per cent solu-
tion, the change being confined to the brain and cord, but did
not extend to its caudal end. [ The exposed cord underwent
a certain amount of histolysis and cytolysis with more or
less scar formation, thus resembling very much the condition
found in spina bifida in man. At the conclusion of Hertwig’s
paper he rightly asks whether it is not possible for chemical
substances in the blood, alcohol, toxines or doses of medicine,
to pass from the uterus to the ovum in man and produce
monsters. It is clear that he believes that monsters are not
germinal and hereditary, but that they may be produced from
every normal ovum through influences in its environment.
Schaper® has shown us, by producing anencephaly in tad-
poles by mechanical means, that the rest of the animal grows
normally without the presence of a brain. In fact, only the
spinal cord degenerates after the brain has been removed.
The experiment of Schaper has been further extended by
Harrison,” who removed only the spinal cord, leaving the
brain, before the spinal nerves are formed. In these experi-
ments also the tadpole grows normally without a spinal cord
or spinal nerves unless the operation interferes with the devel-
opment of the lymph-heart, when dropsy follows. Harrison
produced similar results in embryos in which the action of

“Schaper, Jour. Bost. Soc. Med. Sci, 1808, and Roux's Archiv, VI,

1808,
"Harrison, Amer. Jour. Anat, III, 1004.
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the whole nervous system is thrown out by means of acetone-
chloroform. The animals remain perfectly motionless and
also develop dropsy, due probably to the effect of the acetone
upon the heart of the amimal. As I have mentioned above,
Knower has shown that simple enucleation of the heart
anlage causes an embryo to grow without a heart, which
always has more or less dropsy, especially of the pronephros,
while those in which the nervous system only has been re-
moved are not thus affected. Therefore, when the nervous
system 1s paralyzed by the action of acetone, which also
retards the action of the heart, we must conclude that the
dropsy of the embryo 1s due to the deranged heart and not
to the damaged nervous system.

In their experiments, Panum and Dareste occasionally aob-
tained spina bifida in chicks, not including those monsters in
which the brain was deformed. Some time later Richter®
found three cases of spina bifida among several hundred hens’
eges upon which he experimented. Otherwise these chicks
were quite normal and no amniotic bands were found. This
last point was considered to be of great importance, but now,
since monsters are produced in animals without an amnion,
it would be well, it seems to me, to relegate the amniotic theory
of the production of monsters into the class into which that of
maternal impressions has fallen. In Richter's cases, how-
ever, the spina bifida was more or less associated with anen-
cephaly, and there were also specimens of exencephaly as well
as a few of spina bifida occulta. In other words, the condi-
tions here were more complicated than those found in the
frog.

In my own specimens of human embryos there are at
least twelve good ones of spina bifida. These are among
163 pathological ova, or about one case of spina bifida in
every 200 pregnancies. Acording to Panum's table, there
were 38 specimens of spina bifida among 404 11mns'ters, or .
again about 10 per cent. If one monster results from every

*Richter, Anat. Anz, ITT, 1888,
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hundred pregnancies, as my tables indicate, we then have one
feetus with spina bifida in 1,000 pregnancies, which is also
Koch's? proportion. In other words, five young embryos
with spina bifida are aborted early, while one goes on to full
term or may live after birth.

The smallest embryo with spina bifida in my collection is
2.1 mm. long and in general appears normal. However, the
brain is atrophic, is quite wide open and may be considered
anencephalic. The cord below is also wide open, wider than
in other embryos of this age which have been described. A
similar but a little larger embryo has been described by Tor-
neau and Martin (Fig 1, Plate I). Their embryo is 8 mm,
long, apparently normal in form, with the spinal cord below
wide open. Sections of the specimen showed that the spinal
ganglia are present, lying on either side of the motor roots,
which nearly encircled the chorda. There is also some
histolysis of the cord. No. 189 i1s a case of complete spina
bifida with marked histolysis and destruction of the superior
end of the central nervous system.

The other specimens given in the footnote on page 27
show a variety of forms of spina bifida of the cord, probably
the most interesting being No. 293, in which there is histolysis
of the membrana reunions behind. A specimen like this may
represent an early stage of spina bifida occulta. Otherwise
the remaining specimens show a considerable destruction of
tissues, both mesodermal and nervous, which makes them cor-
respond more with the cases found at birth. Here the nervous
tissue is quite vascular, often forming peculiar tissues, such
as Von Recklinghausen has pictured.

Recently Voigt!* has described a case of cervical spina
bifidla in an embryo 18 mm. long, which was aborted fifty-
four days after the last menstrual period. A much more satis-
factory account of several specimens is given by Fischel'* in

—

*Koch, Beitrige zur Lehre von Spina Bifida, Kassel, 1881,
*Von Recklinghausen, Virch. Archiv, 105.

"Voigt, Anatom. Hefte, XXX, 1000.

“Fischel, Ziegler's Beitrige, XLI, 1007.
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his study of anomalies of the central nervous system in young
human embryos. Fischel describes a case with multiple but
irregular canal formation, which cannot possibly be viewed
as a case of arrest of development. His other specimen is
an embryo 10 mm. long, obtained from a woman who was
perfectly healthy and aborted for unknown reasons. This
embryo was apparently normal in every respect, with the
exception of a well marked dilatation of the cord below just
opposite the root of the leg. There was histolysis of the cord
and the embryonic skin just over the hydromyelia, which
Fischel believes indicates that spina bifida is preceded and
caused by hydromyelia, that is, he accepts Morgagni's theory.
At any rate, the great variety of maliormations of the spinal
cord which are grouped under the name of spina bifida cannot
all be likened directly to Hertwig's spina bifida in amphibia,
although in both there is considerable histolysis. Fischel's
specimen, which is a very important one, shows conclusively
that there is a destruction of tissues in the formation of spina
bifida much the same as I have noted in the description of
some of my specimens. In other words, the embryo was
normal before it developed spina bifida. The relations of
hydromyelia to spina bifida, and of hydrocephalus to anen-
cephaly, have been discussed so much since the time of Mor-
gagni, and my cases, as well as Fischel's, throw no new light
upon the subject.. Dropsy of the cavities and tissues of the
body accompanies practically all pathological changes in the
embryo, and it may be considered an effect just as well as a
cause in these cases of spina bifida.

Embryo No. 6 shows an interesting condition in the lower
part of the spinal cord similar to the first case described by
Fischel. There is a marked vesicle coming off the cord be-
tween the motor roots of the two last spinal nerves, as may
be seen in the illustrations. The lower end of the cord ex-
tends somewhat beyond the vesicle. The vertebral column
ends just above the vesicle and is composed of two cartilages.
Bardeen'® has shown that the double arrangement of the last

“*Bardeen, Amer. Jour. Anat., IV, 1903
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cartilage of the cord is of quite common occurrence among
the normal embryos of my collection. I have looked through
the normal embryos of about the same stage as No. 6, and in
no instance have I found one with a vesicle like it attached.
Among the specimens two occur with very small vesicles at
the extreme tip of the cord, this being best marked in No. 2z,
an embryo 20 mm. long. Another embryo, 19 mm. long,
No. 229, also shows this dilatation. It seems to me that in
these cases there is only a slight exaggeration of the normal,
while in No. 6 the vesicle is newly formed.

While the per cent of cases of spina bifida among patholog-
ical embryos and feetal monsters is about 7 per cent of the
total number of monsters in each case, it rises in anencephaly
to about 20 per cent, that is, in 1,000 pregnancies there are 13
cases of anencephaly aborted very early and one case goes on
to full term.

Among the embryos with changes in the brain that indicate
the beginning of anencephaly there are many varieties of
deformed brains that are exposed more or less. The brain
may be escaping from the front of the head, the mid-brain
may be exposed, or the medulla is distended and fills the
whole atrophic head, as the various figures show. In most
of the specimens there is a marked histolysis of the surround-
ing tissues as well as of those of the brain, with vascular
metamorphosis of the brain tissue, as is shown in specimens
like Nos. 364 and 365. In these cases we cannot speak of a
simple arrest of development only, but also of a destruction of
tissue, histolysis and necrosis, or parenchymatous inflamma-
tion, as Panum would call it. These specimens are discussed
sufficiently under various headings further on, and under the
descriptions of the embryos in the last portion of this paper.

It has been shown that typical spina bifida and anencephaly
can be produced in a number of species of amphibia by Mor-
gan’s experiment, that is, by cultivating the eggs in dilute
solutions of NaCl. This causes an arrest of development of
the embryo, which is decidedly more marked in the central
nervous system than elsewhere. There is also a more or less
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marked histolysis of the cord and brain. Similar changes
can be produced in birds, while in man the number of cases
of spina bifida and anencephaly are at least ten times as
numerous in the embryo as in the feetus.

In man, however, the pathological changes in the embryo
are very marked and complicated by an arrest of the develop-
ment of the heart or by its complete destruction. In my
specimens no doubt the destruction of the heart must be held
responsible for the general cedema and the marked histolysis
of many of the tissues, including those of the brain. It may
be that the faulty implantation of the ovum affects the heart
first and that the changes in the nervous system are produced
secondarily, but our data are too meager to allow us to draw
any conclusion regarding the sequence of events. At any
rate, there must be other factors at work which make the
process more complicated than it would be if there were
only a simple arrest of the development of the spinal cord.
The other changes are in the region of the spinal cord and
canal and aid in producing the various forms of spina bifida,
including spina bifida occulta, which are found in the feetus
and at birth.

In some instances, in which the individual lives after birth,
the primary change must have been of a slight degree to begin
with, and the faulty implantation of the ovum must have been
corrected, or in case the ovum was poisoned, the disease must
have been eliminated in order to allow the embryo to continue
its development. However, very simple or uncomplicated
cases must be very rare, for spina bifida 1s usually accom-
panied with other malformations, as is the case with most
monsters.
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MownsTERS IN WHIcH Tissues Must Have BEEN DESTROYVED
—MacNEsIUM MoxnsTERS, Cycroria aAND Crus-Foor.

It has been repeately noted by experimental teratologists
that, whenever the malformation of an embryo is slight, there is
a general retardation of development of the whole body which
is more marked in some portions of the embryo than in others.
Thus it is stated that the tail of an embryo is atrophic, or
even club-shaped, a condition which cannot be brought about
without some destruction or rearrangement of its tissues.

In the human embryo there are all gradations of form
between typical anencephaly, atrophic head and deformed
head; in fact, pure types are rarely seen. These varieties can
be brought together under the general heading of atrophic
heads. The tissue change in them ranges from histolysis to
dissociation or even to maceration. In a general way the
following table gives the frequency of variations of path-
ological embryos and of monsters per 100,000 pregnancies.
The figures from which the table has been constructed will be
found on pages 26, 27, 65 and 66, and may be considered to
be fairly reliable:

Normal Embryos Pathological Monsters.

Pregnancies. Births. and Fretuzes, Embryos.

100,000 81,000 12,000 7,000 615
Eivdrocepbalus s e 119
Peformed head - .. ... 053 e
meneephaly b 574 119
Spmifida . s L S 410 47
acesdetormed. TS Ol 697 gb
Metorined eye . on . oo e - 2T23 25
Deformed extremities ............ 697 I15

The figures given under monsters are actual figures, those
for hydrocephalus, etc., being from Panum, in which the
total number is 618. This is practically equal to the 615 which
I have obtained from various authors. My data, which are
from 163 pathological ova, were multiplied by 41 to bring
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them up to the total estimated number of pathological ova
per 100,000 pregnancies. “Deformed heads™ I have paralleled
with “hydrocephalus,” but I do not mean to infer that one is
directly related to the other. Otherwise the subdivisions
coincide. It is remarkable that in each instance there are
about six of a given variety of embryonic monsters. for each
at full term. At any rate, the constancy of the ratios speaks
volumes in favor of the genetic relation of monsters to path-
ological embryos.

In my collection there are five specimens of exomphalos
(Nos. 115, 162, 160, 244 and 364), mostly in very young
stages, in which there is an extreme degree of atrophy ot
the embryo. It is a question whether any of these embryos in
which the atrophy is so extreme could possibly have lived much
longer, for in them the body of the embryo is nearly de-
stroyed.

In many of the specimens there is a marked distention of
the central nervous system, and it would probably be more
to the point if they had been classed with hydrocephalic
monsters. The frequency with which hydrocephalus and
dilatation of the embryonic nervous system are encountered
makes it questionable whether anything is to be gained by
the comparison.

As Giacomini has pointed out, the amnion is sometimes
partly destroyed or is wanting entirely. More often, how-
ever, there 1s hydramnios, as is also the case with monsters.
The excessive secretion of fluids into the cavities of the body
and into the amnion is often accounted for by a supposed
interference with the circulation, and this theory is supported
by removing the heart in young tadpoles (Knower’s experi-
ment), which is always followed by general dropsy.

To come back to the deformed heads, in which there is not
only an arrest of development, but also an actual destruction
of many of the tissues, the head is more or less necrotic or
stubby, often the brain is exposed, either in front or over the
mid-brain, or the whole brain may be wanting. In soms
cases the lumen of the brain communicates directly with the
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exterior of the body, the edges of the opening often being
rounded, that is, there has been an attempt to repair the
wound. In other instances the whole brain has been de-
stroyed and the medulla is markedly dilated and fills the
whole of the stumpy head. In such specimens the face is more
or less deformed and may be adherent to the thorax below
without an intervening neck. So, with destruction of tissue,
there is a slow and continued growth, for if there were not
the chin and thorax could not have united.

There are all kinds of deformities of the face, from a simple
atrophy, in which the external features are obliterated, to
atrophic jaws, deformed or closed mouth, hare-lip, absence
of the neck, or ears, which are not developed, are deformed,
pointed or displaced. Such changes could not take place
without a marked destruction of tissue and an attempt at
further growth, which is necessarily irregular. Probably the
most pronounced of all deformities of the face are those asso-
ciated with the eyes, and my collection contains one specimen
without eyes (No. 285), one with the eyes deep in the head
(No. 135), and one with cyclopia (No. zo1r). The last
belongs to the wonders among monsters, which has interested
the thinking world for centuries. '

In cyclopia the eye is in the middle of the face, is often
partly double, the nose is above the eye, and the cerebrum is
atrophic and usually single. Teratologists are in the habit
of holding the single brain as primarily responsible for the
condition, and I think they are right. We have seen repeat-
edly that the central nervous system suffers very frequently
in pathological embryos, and a slight atrophy or destruction
of the front of the brain in an early stage (like No. 12)
might easily end in cyclopia. We cannot admit, however,
that the tendency to produce cyclopia exists in the ovum, nor
that a close-fitting amnion did the mischief, as there is no
evidence for these theories, and the facts are against them.
If, however, the brain is malformed and the lack of correla-
tion of growth of the parts does not push the frontal process
down rapidly enough, the eyes move towards each other and
unite. All this has been proved experimentally.
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Ten years ago Born,! in making numerous experiments
upon frogs’ eggs, occasionally produced cyclopia by splitting
the head through its sagittal plane after the medullary plate
is formed and then readjusting the halves. They united at
once, but in a few instances a double eye was formed. Later
Spemann® made similar experiments, and he also produced
cyclops embryos. In some of Spemann’s experiments Triton
eggs were ligated in the sagittal plane during segmentation,
and frequently embryos resulted with double heads, one or
both being cyclops. He believed that this experiment proved
that the anlage for the cyclops eye was defective from the
beginning and is not produced by concrescence of two anlages.
Levy® also produced cyclops embryos by cutting off the front
of the head of Triton larvae. In the course of two weeks
the two Ej’és approached each other and formed a double eye,
but they were not fused; the pigment layer became destroyed,
or at least was absent at these points. The two optic cups
touched each other.

A year ago Harrison produced a new variety of cyclopia
by removing the entire brain from frogs’ embryos. The eyes
moved to the back of the head in these specimens and appeared
to unite into a single vesicle in the region usually occupierd
by the pineal eye. By pricking the extreme anterior end of
the embryonic shield in Fundulus eggs Lewis found, in 1903,
that many of the eggs developed into cyclops embryos. All
stages of eyes were formed, from a double eye, and hour-glass
eyes with two lenses, to oblong eyes with either two lenses
or a single lens. The optic cups blended absolutely, thus
proving the mode of development in these eyes. Lewis
also found that in many of the embryos the brain had not
been injured at all, but the prick had destroyed the nose only.
This experiment shows conclusively that it is the absence of
tissues between the eye anlages that allows them to come

'Born, Roux's Archiv, IV, 18g7.

‘Speman, Roux's Archiv, XV, 1003, and Zool. Jahrbiicher, VII,
Supplement, 1004. :

*Levy, Roux's Archiv, XX, 1906.
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together and unite, and that a rudimentary brain is unneces-
sary. The experiments of Harrison and of Lewis have not
been published, and with their permission I have made this
note of them.

Finally, since the above was written, the remarkable ex-
periments of Stockard,® of New York, made their appear-
ance. Stockard found by placing the eggs of Fundulus into
a solution of MgCl, that 50 per cent of them develop cyclopia.
In them the two optic cups wandered towards each other and
united, much as was the case in Lewis’ specimens in which the
embryonic shield had first been pricked. The union of the two
cups formed a large compound cup, which in turn derived its
lens from the epidermis immediately over it in the middle
line of the embryo. How the magnesium acts upon the
embryo is not clear from Stockard’s description. No doubt
it will be found that it retarded the growth of the frontal
process much as 1s the case in Lewis’ experiments. How-
ever, the salt acted also upon the whole body of the embryos,
for their development was retarded, making them smaller than
usual, and their circulation was feeble, but they did not die.
In them, as in Lewis’ experiments, the growth of the brain
was normal. ;

The remarkable experiments of Stockard set at rest all
germinal theories of cyclopia, and prove that every egg has
in it the power to develop cyclops monsters.

At any rate, these experiments, as well as the numerous
pathological embryos with deformed heads and faces, prove
that there is an extensive destruction and shifting of tissues
in the formation of monsters. This is also well illustrated
in the production of club-foot in the human embryo. It has
frequently been noticed that tadpoles whose development had
been arrested formed stubby or club tails and fins, a condi-
tion that corresponds well with club-shaped extremities in
man. In my collection there are eighteen embryos with de-
formed legs or feet, ranging from the very earliest period

‘Stockard, Roux's Archiv, XXIII, 1907.
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until the feetus is well formed. The leg bud is filled with con-
densed mesenchyme and is irregular in shape, sometimes being
stubby on one side of the body and normal on the other. The
study of the larger embryos shows that there is a kind of
“inflammation” in the deformed extremity, there being an
“infiltration” of cells, which is especially well marked in the
tendons and around the cartilages. In general, this condition
imay be accounted for by a general arrest of development due
to impaired nutrition. At any rate, embryos that are not
developing well, experimental larvae, and human embryos with
other malformations, often have club-shaped arms, legs, fins
and tails.

PATHOLOGICAL OVA,

As we pass up the vertebrate scale it becomes more and
more difficult to ascertain the primary causes which produce
pathological ova, and presumably monsters. In fact, the
causal study of teratogenesis has been and still is one of the
capital problems in medicine which 1s gradually being solved
by anatomists. It has been stated repeatedly in this paper
that the missing link to complete the chain of evidence is to
be found in the careful study of aborted ova which are found
to be more or less diseased. In the excellent monograph by
Granville* we find a report of the study of forty-five aborted
ova, from which he concludes that the chorion is first diseased,
which naturally results in retarding the growth of the embryo.
He notes that an inflammatory condition must have been
present in the uterus, for the abortion of pathological ova is
usually accompanied with great pain and an excess of hemor-
rhage.

I have been unable to obtain valuable data regarding the
condition of the uterus in early abortions from pathological,
gynecological or obstetrical literature. It is all clouded in

'Granville, Graphic Illustrations of Abortion, London, 1834.
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mystery, and one finds an endless contradiction of opinions.
It seems to me that a study of the norm, uterus and chorion is
required before much headway can be made. In my opinion,
this is possible only in some great clinic which has attached to
it a first-class laboratory manned by able investigators. How-
ever, for the present, we must do the best we can with the
data at our disposal. Iirst, I shall quote from several com-
petent recent writers.

Ahlfeld states in his treatise on obstetrics® that many abor-
tions are due to endometritis, which produces mflammatory
adhesions of the placenta and membranes; hypertrophy of the
decidua is associated with abnormal forms of the placenta,
which is followed by an arrest of the development of the em-
bryo. Furthermore, atrophic endometritis 15 commonly {fol-
lowed by the formation of an atrophic decidua, which in turn
must retard the growth of the ovum. In addition to these
forms there is a condition known as hemorrhagic endome- -
tritis, due to a variety of infections. The hemorrhages which
take place in the chorion or placenta are often accompanied
with bacteria or may be due to nephritis, which may be fol-
lowed by decidual infarctions and death of the embryo. In
these cases the effused masses of blood are in successive layers
of old and new clots, forming a tumor known as decidua tube-
rosa. In case the bleeding continues after the death of the
embryo the chorion may be converted into a fleshy mole.

Ahlfeld further states that repeated abortions are due to
endometritis or to syphilis, but the second abortion need not
by any means be due to the same cause as the first. If due to
syphilis successive abortions occur later and later in pregnancy.
Syphilis, and possibly gonorrhoea, causes abnormal develop-
ment of the decidua; in chronic endometritis the decidua
undergoes diffuse hypertrophy. According to Virchow, syphilis
causes knotty development of the decidua in case the mother
15 infected; in case the father is infected the primary change
is found in the chorion.

*Ahlfeld, Geburtshilfe, 1903.
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According to Williams® “the death of the feetus is fre-
quently due to abnormalities in the development of the em-
bryo which are inconsistent with feetal life. More often, how-
ever, it results from changes in the fcetal appendages, which
interfere with its nutrition, such as excessive torsion of the
cord, producing hydramnios, hydatidiform mole or syphilis.

Abnormalities of the generative tract likewise play
an important part in the etiology of abortion. Thus develop-
mental anomalies of the uterus, or imperfect development of
the normally formed organ, may be responsible for conditions
which are unfavorable for the implantation of the ovum and
later for the development of the placental circulation. Chronic
metritis is supposed to act in the same way. . . . The
most important factor in the production of abortion is af-
forded by diseases and abnormalities of the decidua. In
hypertrophic forms of decidual endometritis—decidua poly-
posa—the bulk of mafe@e b%ﬂm’ ight to the placental site
goes to nourish tl @?pﬁph’ﬂk”dtci&}@, while in the atrophic
avpsahle Yorj the normal implan-
tation of the ovufp and the development gf the placenta. More
ronic glandular endo-
: : the decidua. The former
is usually acompanied by hemorrhagic changes, and is the
most frequent cause of abortion in the early months.*

I gather from conferences with competent scientists of large

*Williams, Obstetrics, New York, 1903, p. 522.

*Marchand, writing on moles, says in Eulenberg's Encyclopedia,
Vol. 15: “Abortives Ei ohne Spur eines Embryo oder mit mehr oder
weniger unbekanntlichen Resten derselben. Ein sehr hiufiges Vorkomm-
niss bei Aborten, welche wohl in den meisten Fillen durch frithzeitige
Unterbrechung der Ernahrung infolge beginnender Losung des Eles von
der Uteruswand, Blutungen in der Decidua basalis und capsularis oder
durch vorausgehende Erkrankungen der Uterusschleimhaut bedingt ist.
Zuweillen findet sich ein knotchenformiger Rest des Embryvo an der
Innenfliiche oder ein Rest des Nabelstranges oder eine mit Flissigkeit
gefiillte Blase. Ist der Embryo nicht vollstindig zu Grunde gegangen
und erfolgt die Ausstossung des FEies nicht, so kinnen anderweitige
Missbildungen die Folge sein. Bei der Ausstossung findet man die Decidua
basalis und capsularis mit Blutextravasaten durchsetzt (Blutmole).”
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experience that “uterine scrapings after abortion rarely show
signs of endometritis, although they contain many leucocytes
and characteristic masses of fibrin. When the abortions from
one woman are frequent she is undoubtedly syphilitic.” An-
other argues that endometritis rarely shows the presence of
inflammation, and states further that inflammation of this
organ is usually confined to the cervical canal. 5till another
states that endometritis, which is a rare affection, is usually
due to the gonococcus or sometimes to an acute infection. At
this place it may be pertinent to state that pathological ova
and monsters, which are quite frequently found in other
mammals, cannot be due to syphilis or gonorrheea, but are
often accompanied with a peculiar kind of separation of the

chorion. In such specimens a large mass of mucus and no

blood encircles the ovum, and from all indications the embryo
has died suddenly, for it is not deformed. It is not necessary
to introduce more opinions,. for’ thé}r.will not lead us nearer
to a solution of the problem: For-the present, the opinions as
expressed by Ahlfeld and by Williams are the best at our
disposal. Both are able scientific obstetricians, Ahlfeld being
in addition a teratologist, and Williams a leading obstetrical
pathologist. i | S

It is well known that a woman who aborts a pathological
ovum or gives birth to a monster will probably abort again,
and runs a greater chance of giving birth to a second monster.
Teratologists are inclined to read these facts in favor of the
germinal origin of monsters, which may even be hereditary.
Since there is no recorded case of a woman giving birth to
a second polysomatous monster, while there are numerous
cases in which women bore second merosomatous monsters,
we can as well consider the former as “accidental” and the
latter as due to some change in the uterus and not inherited
through either the germ or the sperm. (Certain varieties like
those of the extremities and anatomical anomalies must be
excluded from this discussion, for they are known to be ger-

minal and are hereditary.) To be sure, we cannot exclude |

the possibility of a certain per cent as being germinal, that is,
4

1
I
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there was some change in either of the germs before fertiliza-
tion took place. On the other hand, experimental work on
amphibian, fish and bird embryos shows that monsters can be
produced with ease from perfectly normal fertilized eggs. In
general the methods employed by experimental teratologists
is to subject the eggs to various insults which affect the nutri-
. tion and impair the growth of the embryo. If now a similar
condition can be found to exist for human pathological ova
which corresponds with those the experimental teratologist
produces, the point is proved, that is, many merosomatous
monsters may be formed by placing normal ova into an un-
favorable environment. All of our experience in teratogeny,
if read aright, indicates that the normal ovum got into a
diseased uterus did not umplant itself well, and the consequent
impairment of nutrition produced a monstrous embryo.
This hypothesis, which will be proved to be correct under
the heading of tubal pregnancy, explains fully the presence of
so many pathological embryos in multiple abortions and the
apparent germinal origin of merosomatous terata like spina
bifida and anencephaly.

His,® in the discussion of normal and abnormal embryos, is
rather of the opinion that pathological embryos are due to
primary changes in the germ, and that their abortion naturally
takes place because such ova act as foreign bodies in the
uterus. In some instances, however, he excludes the possi-
hility of the primary cause being due to an interference with
their development, such as may be brought about by deficient
nutrition, lack of oxygen and mechanical influences due to the
uterus being displaced. Later,® in a discussion of open ques-
tions in pathological embryology, he seems to be inclined to
abandon the theory of the germinal origin of pathological ova
altogether, for the examination of several specimens showed
that the changes within them were of a secondary nature.
They indicate that the embryo is in process of dying, that

*His, Anatomie menschl. Embryonen, 11, 188z
*His, Virchow Festschrift, I, 1800.
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18, the tissues of an embryo as normally formed have become
swollen, are disintegrating and strange cells are wandering
through them. In His's opinion such changes cannot be
viewed as primary, but rather as secondary conditions.

The other student of pathological embryology, Giacomini,”
emphasizes the necessity of studying the form and structure
of the decidua in normal as well as in pathological ova, for
at this point mechanical and nutritive influences must occur,
which are of prime importance in the production of early path-
ological embryos. He predicted that such a study, together
with experiments upon lower animals, would ultimately ex-
plain the origin of monsters.

There is one more opinion, from the hundreds upon this
subject, which I must not omit. It is from O. H-:rt'l.",'i‘ga':,*I n
his more or less general article on the production of spina
bifida in Axolotl. After stating that a .6 per cent solution
of NaCl will produce spina bifida in frogs and a .7 per cent
solution will produce the same kind of monster in Axolotl, he |
asks whether it i1s not possible that some similar method is
employed by nature to produce spina bifida in man? Is it |
not possible for chemical substances in the blood—as alcohol,
toxines or medicines—to pass from the uterus to the ovum
and make it monstrous? Evidently he believes that the power
to become monstrous is not inherited, but 18 due to external
influences.

It is extremely difficult, if not impossible, to prove directly
that the primary changes which produce pathological ova are
in the chorion and not in the embryo. I find in glancing over
the tables which follow, with the discussion of the individual
specimens, that among 143 pathological specimens but fifteen
appear to have a normal chorion, and that in thirty-five the
chorion is sufficiently infiltrated with leucocytes to indicate
that some inflamamtory process was present in the uterus. In
all of the specimens excepting the fifteen in which the chorion

'Giacomini, Merkel u. Bonnet, Ergebnisse, IV, 18g4.
*0. Hertwig, Gegenbaur's Festschrift, II, 1806.
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appears to be normal all kinds of secondary changes have
taken place. The mesodern is fibrous, hyaline or cedematous,
the villi are atrophic, hypertrophic or missing altogether, and
the syncytium is irregular or necrotic, and sometimes it has at-
tacked and invaded the mesoderm of the chorion. The decidua
when present is usually infiltrated with leucocytes, which often
accumulate in great masses, or often form abscesses. All this
' could take place if the embryo had died and the ovum had
continued to grow, but on account of the presence of a dead
embryo the uterus reacts as if it had a foreign body to expel.
In fact, most of these changes just enumerated probably took
place long after the embryo had become monstrous, and we
are no doubt treating with the primary process, much intensi-
fied by the presence of a pathological ovum. The final proof
in favor of the theory that these changes are primary will be
given under the discussion of tubal pregnancy. '

It will be noticed that the “normal” chorion is most com-
mon in young ova, that is, before the process of destruction
has been under way for a long time. In an earlier publica-
tion® upon this subject I was much inclined to the idea that
the primary difficulty in a pathological ovum is to be sought
in the embryo, but later' I formed the specimens into two
groups: (1) Those in which the primary cause lies in the
embryo, and (2) those in which it is outside of the chorion.
This gradual change of my ideas is identical with that which
both His and Giacomini passed through, for all of us based
our conclusions upon a simple morphological study. The
morphologist must be very careful in the arrangement of his
sequences, and I think it is to our credit that we have been
so. DBut now, since we have experimental teratology and a
more careful study of the gynecological history of the speci-
mens to fall back upon, it seems to me that the solution of
the problem is at hand.

The ova which appear to be normal, but have within them
deformed embryos, or none at all, are the ones that require

*Mall, Welch Festschrift, J. H. Hosp. Rep., IX, 1900,
®Mall, Vaughan Festschrift, Ann Arbor, 1003.
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our most careful consideration, for in them we are to find
the first pathological changes. In studying the wvilli of the
chorion in these specimens I tried to remain on the safe side
when I stated that they were fibrous or cedematous, and no
doubt erred correspondingly when I stated that others were
normal in structure. In the course of time I found that in
most chorions which were markedly pathological a stringy
mass of fibrin or mucus more or less rich in leucocytes was
found between the villi. In specimens undoubtedly normal and
containing a normal embryo this stringy mass was never
found. Occasionally a stringy mass was found between the
villi in ova which appeared to bz perfectly normal. A good
example is found in an ovum which appeared perfectly normal
with the exception of a lateral pouch to it, containing an em-
bryo four millimeters long which is slightly deformed!! (No.
80). Sections of the villi show that they are perfect in form,
and in structure, being covered with a well-developed syncy-
tium. Between the villi there are strands of a fibrin-like mass,
in which there are imbedded a number of leucocytes. Another
specimen which has been described by me as a normal one
contains a similar substance between its villi'® (No. 12). In
this specimen there is an unusually well developed magma
reticulé and the head is underdeveloped. The neural tube
is wide open at both ends, and it seems to me that its form
is not quite normal. It came from a woman twenty-three
years old who had been pregnant twice, aborting both times.
Two other specimens may be mentioned, one which I have
also described as a very young normal ovum bzcause I knew
that the abortion had not been a natural one.!® The woman
had had a continuous hemorrhage for seven days before the
abortion, and since then I have learned that the detachment of
a normal ovum for a much shorter time than seven days is

“Mall, Johns Hopkins Hospital Reports, 1X, Fig, 8o.

YEmbryo No. 12, Journal of Morph., X, 1807, Arch. fiir Anat., Suppl.
Bd., 18g7, Johns Hopkins Hospital Reports, IX, Fig. 12,

“No. 11, Anat. Anz., VIII, 1893, Journal of Morph.,, X, and Johns
Hopkins Hospital Reports, IX, Figs. 14 and 15.
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sufficient to cause an embryo to become monstrous. Specimen
No. 250 of this communication is about as old as No. 12,
only it is slightly more deformed. It had been removed with
a curette from a woman who was suffering from uterine
trouble. The decidua which encircles the ovum is well infil-
trated with leucocytes, showing that the decidua was inflamed.
These four specimens are representative. One was detached
by mechanical means, one was removed by a curette on ac-
count of endometritis, and two were spontaneous abortions
of ova which appeared to be normal but contained a stringy
mass between the villi. This condition is usually well marked
after the chorion has undergone radical changes and is well
infiltrated with leucocytes, which often form into small
abscesses.

In the following table I have brought together all of the
pathological ova in my collection in which there is any history
of the women from whom they were obtained. Positive as
well as negative histories are given:

A glance at this table shows that in eleven cases the main
trouble preceding the abortion was a severe hemorrhage ex-
tending over a number of days. In a second set of twelve
cases the abortions were from first pregnancies in women
newly married or who had been married for some time and
were anxious to have children. In the third group of ten
cases the women had given birth to a number of children and
then began to abort, often a second or third time.  The first
group need not be considered further, but the second group
consists of women who are naturally sterile and abort when
they become pregnant. The third group of ten cases is more
easily understood. The women, perfectly healthy, gave birth
to one or more children and then conceived but aborted quite
regularly. In these cases we must admit that the uterus was at
first perfectly healthy and the ovum was normal, but later, due
to a variety of infections, the uterus became “inflamed,” and
thereafter the fertilized ovum could not implant itself, became

- pathological, and later was aborted. According to the data

given, seven of the mothers were healthy and twelve had uter-
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II
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32

i
ri

87
110

122
I33
134
141
I42
152

159

161

162
sas

200

220
228
230

246

250
252

278
2020

297
08
325
J3o
364
395

399
402

Condition of Mother.

—_—

Apparently normal.
Mpa:ried 3 years.

---------------------------

Chronie cystitis and endome-
tritis,

Endometritis,

Perfectly healthy father and
maother. No indication
whatever of endometritis.

Purulent leucorrhoea. Had
tube introduced 4 weeks
before abortion.

'Not the slightest indication of

| uterine disease.

|Syphilis suspected.

|30 vears old.

---------------------------

Fairly healthy.

Always menstruated regularly
during pregnancy.

Youngest child 7 years old.
Since then miscarriages.

{First pregnancy in an un-
married woman.

Chronic endometritis.

Was curetted two years ago

af
: gﬁln?fn Femarks.
Some |Hemorrhage for 7 days.

| Two abortions.

Hemorrhage 4 days.

. |First pregnancy.

Great flooding.

First pregnancy, gave birth to

a child a year later.
... | Hemorrhage for 12 days.
Hemorrhage 5 days. See No.
I41.

.|Hemorrhage 8 days.

.| Hemorrhage 8 days.

Mechanical injury to ovum.

See No. 110.

Hemorrhage 4 days, third

| abortion, one 3 mos., and

| one 20 mos. ago.

Some Third successive abortion,
| each time in third month.

MNone Married two years. This is

| second abortion at third

month. Repeated hemor-

rhage during pregnancy.

Anxious to have child.

Mone

AT S T

5 |Bleeding for two weeks before
abortion,
None |Married three months.
¥

Three years ago miscarriage in
third month and 3 months
ago gave birth to a monster.

--------------------------

3
None |First pregnancy.

for menorrhagia.

--------------------
---------------------------
..............

ERCEC)

Uterine trouble.

Bemoved on account of
eclampsia.

Woman a marked bleeder.

Subinveolution of the uterus.

3 iThree other miscarriages.
2 |Five miscarriages, all about
| _ the same size as this one.
! |From uterine scrapings.
WNone |Continuous hemorrhare for a
month.
f |From uterine scrapings,
None |First pregnancy.
? |From uterine serapings.
?
5 | ¢ From the same woman,
None |One other abortion in eighth
month. : :
None |First conception in a woman
anxious to have a child.
? |From uterine scrapings.
None |Married ten months.
2
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ine disease. Although this division does not correspond with
the above three classes, in a general way it is suggested that
women who are called normal abort with much hemorrhage,
while the ones with uterine disease belong to the second and
third classes mentioned above. Although these data indicate
that pathological embryos are due to faulty implantation of
the ovum, they by no means prove it. All of the ova in the
third group of ten cases could certainly not have been destined
to become pathological, for they all came from women who
had given birth to healthy children. They could not attach
themselves successfully to the diseased uterus, and, due to
malnutrition or poisons which are thrown out from inflamed
surfaces, the chorion became pathological and the embryos
deformed. This point is fully proved, I believe, in the study
of ova from tubal pregnancies.

TwiN PREGNANCIES.

Especially instructive and interesting are those cases in
which two pathological ova were obtained from the same
woman. Five such sets are found in my collection which I
shall describe. The first set, Nos. 308 and 325, are from a
woman who had born two children during the previous two
years, and are especially valuable in this discussion. The
first ovum (No. 308) appeared to me perfectly normal, and
the embryo within it was not changed at all. However, the
amnion was found filled with a jelly-like mass of granular
magma, and this aroused my suspicion. Sections were
therefore cut from the placenta at the attachment of the
cord and a stringy mass rich in leucocytes was found between
the villi. They were normal in form and possibly their
mesoderm was fibrous in structure. Nine months later a sec-
ond ovum was obtained from this woman, which was de-
cidedly pathological. Both the chorion and the embryo were
much changed, as the figures and description of the specimen
will show. This case, which should be observed further, is
to be explained by disease of the uterus, which began after
the birth of the second child. This change had not gone far
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at the time of the first abortion, but was more advanced at the
time of the second abortion. (Later the woman died of
pneumonia. See history of No. 308.)

The second set, Nos. 110 and 141, came from a woman
who had had nine children, after -which she broke down in
health, about ten years ago, when she conceived quite regu-
larly, but aborted each time. The two specimens, which
are about a year apart, are much alike, no doubt due to their
subjection to the same environment. The chorions are mark-
edly changed and the embryos are macerated and very much
deformed.

The third set, No. 330a and b, are twin ova from a
woman who had aborted once before. These two specimens
show practically the same changes in the chorions and in the
embryos, as may be seen by the figures and the description.

The fourth and fifth specimens, Nos. zo7 and 341, form
two sets of duplicate twins. Unfortunately, no histories
accompany either set of specimens. However, in each set the
changes within the embryos are about the same degree, but,
of course, these sets do not throw any light upon the question
whether the primary change was in the germ or in its
environment.

The history of the first three sets, however, speak decidedly
in favor of the hypothesis that the ova were normal to begin
with, and the pathological changes within them are due to
the diseased condition of the mucous membrane which sur-
rounded them. The implantation was faulty and a variety
of other complications was present to interfere with the
nutrition and growth of the embryo, which consequently
became deformed.

Very recently Dr. West sent me two ova (Nos. 384 and
419) from a woman with an undeveloped uterus of infantile
type. She had been married three years, became pregnant
twice and aborted on the fifty-fourth and on the fifty-ninth
days. The chorions are covered with degenerated villi, which
are imbedded in and encircled by much blood. Both are mark-
edly pathological and each contains a deformed embryo about
3 mm. long.
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UxrupPTURED TUBAL PREGNANCIES.

It is of interest to consider together the ova obtained from
tubal pregnancies, for it is through them that light may be
thrown upon the question, if the embryo is pathological,
whether its condition is inherited or is due to the bad environ-
ment of the ovum. In case it is the former, the per cent of
pathological embryos should not be larger than those obtained
from the uterus; in case it is due to the latter, the per cent
should be increased.

It i1s stated by different writers that embryos are rarely
found in tubal pregnancies, but that remnants of the chorion
are often present. However, it 13 also stated that, in case
the tube is found ruptured and much blood has escaped into
the peritoneal cavity, the embryo may have been present, but
could not be found on account of the great quantity of blood.
On the other hand, Professor Bridel informs me that among
eleven specimens of tubal pregnancies found recorded in his
catalogue of human embryos nine contained normal speci-
mens. In my own collection seven tubal pregnancies out of
nineteen specimens contained normal embryos. It must be
remembered that as a rule specimens were sent to us only in
case the surgeons who removed them found normal embryos,
which they thought we were collecting. Considering only the
tubes that were sent to me unopened and excluding those
which were obtained from Dr. Kelly’s gynecological labora-
tory, I find among seven specimens two ova without embryos,
four with pathological embryos and but one with a normal
embryo. The other six normal embryos spoken of above
were all recognized by the surgeons as “normal and valuable
specimens” before they came into my hands.

Following the hint obtained by considering all of the speci-
mens which came to me unopened, I collected all of the his-
tories of the same kind of specimens from Dr. Kelly's
laboratory. These cover a period of about ten years and are
taken from the laboratory records of over 10,000 miscel-
laneous cases. T find that altogether 128 cases of tubal preg-
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nancy were carefully described after numerous sections of
them had been examined microscopically. I have excluded
the reports of 82 of the specimens, for in them the tubes had
ruptured before the operation. Of the 46 that remain the
histories state that they were unruptured and vary from one
to six centimeters in diameter. Two of the 46 contained
normal embryos of the second month and five of them path-
ological embryos. The rest, 39 in number, contained entire
ova without embryos or simply villi of the chorion in various
stages of degeneration. Usually the dilated tube was found
filled with blood through which were scattered willi, the
chorion rarely being intact, that is, encircling the ccelom.
The chorion had collapsed, leaving scattered villi, which were
“degenerated,” “‘poorly formed,” or “necrotic,” in different
cases. Usually, it is stated in the record, “scattered villi were
found in the clot; no embryo was found.”

The normal embryos need not be discussed more than to
mention that the amnion was very small, as is usually the
case in these specimens. The pathological specimens, how-
ever, are of the same nature and degree of degeneration as
those found in the specimens obtained from the uterus. A
number of small specimens which were cut into serial sections
contained no embryos at all; they are included among the 39
mentioned above. From my experience in searching for em-
bryos in pathological ova I am of the opinion that a few
more pathological embryos would have been found had the
specimens been examined with greater care. It is unlikely
that more normal embryos would have been found, for in all
cases they lie in a ceelom or an amnion filled with a clear
fluid. I have never found a normal embryo in an ovum which
did not contain a cavity well marked by a sharp wall and
filled with a transparent fluid, and therefore think it unlikely
that those who made the sections for microscopical examina-
tion overlooked any normal embryos.

From my records not over seven per cent of uterine
pregnancies contain pathological embryos and were the pri-
mary cause which produces them located in the germ we
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would not expect a higher per cent in ova from tubal preg-
nancies. Instead, we find that g6 per cent are pathological
. and but 4 per cent normal (two in 46 specimens). Since this
point is of prime importance in the causal study of terata, I
have brought together all of the pathological ova T have
obtained from tubal pregnancies. These have been studied
with greater care, as a number of them have been cut into
serial sections. Most of them will be found figured among
the illustrations of this article. The following table shows
that there are 14 specimens, of which seven contain patholog-
ical embryos and six are entirely free of them. Nearly all
of the ova are very small, and in practically all of them the
chorion is markedly affected. Generally the mesoderm of the
chorion is fibrous and atrophic, the villi also showing all kinds
and degrees of degeneration. Occasionally some of the villi
are hypertrophic:

| Dimen- 2 Condition of
T | gbuﬂﬁrﬁf_ Bmbee Chorion and Remarks,
i, 1T,

158 | 12x6 2, Vesicular | Atrophic.
196 | 12x 12 | 3, Homoge- | Atrophic—Some willi are en-

Neous | larged and invaded by syn-
i cytium.
28 4 None Fibrous villi partly infiltrated
with leucocytes.
324 | 45 X 45 3.5 Atrophic and fibrous. No
syncytium.
342 | 3o X 20 5 Atrophic and fibrous.
748 6, Atrophic
361 | 1o None Ceelom  filled with a dense
magma.
3h7 | 1ox Yy None Villi degenerated in part.
360 | 7x3 None Villi fibrous and degenerated.
378 1z None Villi cedematous.
396 7 2, Vesicular | Mesoderm and willi fibrous,
! some mvasion by syneytium
Plate II Fig.6 | 8x6 None
Plate II, Fig. 5 i1 Vesicular (7)
Plate 11, Fig. 7 | 6o x 20 11 Chorion hypertrophic and em-
bryvo disintegrating.

——m =

In most instances the ccelom is filled with a dense magma
and in six the embryo is entirely wanting. The embryos in
the remaining seven are of the vesicular form in three, of
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the cylindrical form in four, and are necrotic and disinte-
grating in the remaining specimens. In general, the changes
in the chorion and embryo in these 14 specimens are the same
as in those that are obtained from uterine pregnancies. It
cannot possibly be admitted that the primary difficulty in
these specimens is to be found in the embryo itself, that is, it
is germinal, for the ova which become lodged in the tube are
probably of an average kind, unless the unreasonable stand
is taken that there is a greater tendency for abnormal than
normal ova to lodge in the tube. To take this stand it is
necessary to overlook altogether those cases in which tubal
pregnancy is due to mechanical obstruction of, or to diverticula
from the uterine tubes. The results obtained from the study
of these 14 specimens are probably representative of all tubal
pregnancies which are examined with great care before the
tubes rupture. In the very earliest specimens there are indi-
cations of faulty implantation, due no doubt to the character
of the tissue of the tube which permits of an excessive hemor-
rhage around the ovum (e. g, No. 396). Only in rare
instances does a good decidua form in the tube, which in
these cases must be produced by the presence of a growing
ovum. However, just in these cases a decidua develops in
the uterus, although the ovum is not present there.

I have found in collecting 434 human embryos of all kinds
that 163 of them, or 38 per cent., are pathological. If we
consider that an abortion occurs in every fifth pregnancy, then
a pathological ovum is found in every twelfth pregnancy (7
per cent in the table). If anything, this number is too high,
for a number of larger normal feetuses were not catalogued
and are not included with the total number—434. If the
data obtained from unruptured tubal pregnancies where the
number of pathological specimens rises to g6 per cent are
compared with the pathological specimens from uterine preg-
nancies (7 per cent), it seems to me that the argument against
the germinal origin of pathological ova and monsters is over-
whelming.

The relation of the chorion to the wall of the tube or to
the mucous membrane of the uterus is well known for ova
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two millimeters in diameter or larger. The two structures
become beautifully adjusted, but in the case of most tubal
pregnancies the small ova and villi float largely in a mass of

blood, are not adjusted to the decidua, and, apparently, on
‘account of impaired nutrition, degenerate. The syncytium

becomes atrophic, the villi become fibrous, and often leucocytes
as well as syncytial cells invade the mesoderm of the chorion.
It naturally follows that when the nutrition of the ovum is
impaired the most advanced growing point, the embryo, for
which all is adjusted, should suffer most. Thus it happens
that in many instances the chorion is not markedly changed,
but the embryo is almost entirely destroyed or 1s wanting
altogether. In a short time the ovum collapses, becomes an
irregular mass, and its “rootlets,” the wvilli, are still found
scattered throughout the blood-clot, or a small heap of them
are found poorly adjusted in a fold of the tube covered with
changed and distorted syncytium and decidua. These
conditions, found so well marked in tubal pregnancies, are also
found in uterine pregnancies, but in them it is difficult to
determine whether the degeneration of the chorion follows
because the embryo has died suddenly or has inherited the
power to become abnormal. The study of the ova from tubal
pregnancies demonstrates conclusively, it seems to me, that
the changes in the chorion are primary, and those in the
embryo secondary, due to faulty implantation of the chorion.

Another argument in favor of the view I have advanced
regarding the production of pathological embryos is obtained
by studying those embryos in tubal pregnancies which were
not destroyed at once, but which became well attached and
grew on towards full term. I mean the fate of the 4 per cent
of normal embryos found in early unruptured tubal preg-
nancies.
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RuPTURED TUBAL PREGNANCIES.

According to Willhlams, most of the ova in tubal preg-
nancy are extruded through the internal opening into the
abdonimal cavity, producing a condition known as tubal abor-
tion. He collected the cases published by various authorities,
and found that in 289 cases that were carefully reported 78
per cent ended by abortion and 22 per cent by rupture of the
tube. Among these there is a small per cent of normal
embryos, and the fate of them has recently been studied by
Von Winckel.* Before considering Von Winckel's report
it is necessary to collect some data regarding the frequency
of abortions of pathological ova and of monsters in uterine
pregnarncies.

Williams states that “a conservative estimate would indi-
cate that every fifth or sixth pregnancy in private practice
ends in abortion, and the percentage would be increased con-
siderably were the early cases taken into account, in which
there is a profuse loss of blood following the retardation of
the menstrual period for a few weeks.” 1 also find that
Marchand® has collected the per cent of monsters from a
number of writers; his figures are as follows:

S %IEET.EZ, }%-::‘:-;;?:rs,
ITFHERIEE T s e 22,203 132
| T T i o U T Sy L iy S i 7
SelWarer: L 30,017 88
W T hasln E e Uikt iRl e LI R 10,056 156
g e R e A 8,149 232

81,187 b1g

*Williams, Obstetrics, p, 530, New York, 1903

*Von Winckel, Ueber die Misshildung von ektopisch entwickelten
Friichten, Wiesbaden, 1g902.

*Marchand, Misshildungen, Eulenburg's Real-Encyclopedia, Bd. 15,
P. 439, 1807.
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It is noticed that these data, which are given in chronological
order, give an increasing per cent of monsters, indicating
that the more recent ones are collected with greater care.
Taken together they give pretty well, I think, an average,
for no doubt slight anomalies are included only in the records
given by Von Winckel. If we assume that the number of
births represent only four-fifths of the pregnancies, the figures
will read about as follows:

Abortions Abortions
Pregnancies. Births. Normal  Pathological Monsters
Embryos. Ova. at term.
Number ... 100,000 8o,572z 11,765 7,048 615
In per cent .. 100 8o 12 7 6

I find in my own records of 434* embryos (Catalogue Nos.
I to 404) that 163 of them are pathological, which, when
raised to the number of abortions given in the table above,
gives 7,048 as the number of pathological embryos in every
100,000 pregnancies. For the present this is as near as I can

First Mounth.

Nos. 1 to 208— 26 normal and 33 pathological =56 9 of pathological

Nos. 200 to 404— 18 normal and 45 pathological = 71*% of pathological

Nos. I to 404— 44 normal and %8 pathological =50 % of pathological
Second Month.

Nos. 1 to 208— 50 normal and 32 pathological = 35 % of pathological

Nos. 200 to 404— 46 normal and 28 pathological = 38 % of pathological

Nos. I to 404—107 normal and 6o pathological = 36 % of pathological
First and Second Monihs.

Nos. 1 to 208— 85 normal and 65 pathological = 43 9 of pathological

MNos. 200 to 404— 66 normal and 73 pathological =53 % of pathological

Mos. 1 to 404—151 normal and 138 pathological = 48 % of pathologicai
Total Numbers of All Months.

MNos. I to 404—271 normal and 163 pathological = 38 % of pathological

_—

“Fotal number of specimens (434) catalogued under 404 numbers.

*The per cent has been fully up to 70 from Nos. 127 to 404. The
low per cent (44) up to No. 127 is due to the fact that only normal
embryos were at first collected.
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approach the proper number and per cent, but it will do for
the sake of making comparisons. It appears, therefore, that
in every I00 pregnancies in cities there are seven abortions
and about one monster is born at term. It may be less in
country districts.

I have made no special effort to collect fcetal monsters, but
find that my collection contains seven monsters which are not
included in the 163 pathological specimens mentioned above.

I have been unable to collect any good data regarding the
frequency of monsters in tubal pregnancy, but, according to
Joachimsthal, they are very rare, and according to Leopold
they are rare, while Martin and Orthmann, Ruge, Olshausen
and Veit state that they are more common than in uterine
pregnancies. It may be that the latter gynecologists con-
fused early pathological embryos with older monsters, while
the former did not, a line between them being difficult to
draw, and, therefore, it 1s not frequently recognized.

Von Winckel has done us a service in collecting those
fcetuses from tubal pregnancies which continued to live and
were removed alive from the abdominal cavity. The feetuses
which he considers must have been derived from the 4 per cent
of normal embryos I have found in unruptured tubes removed
in Dr. Kelly's clinic. Ninety-six of the specimens were so
markedly pathological and so far destroyed that they could
not possibly have lived until the end of pregnancy. Von
Winckel's cases are especially valuable to determine the fate
of the embryos that must have been normal before the tube
ruptured, that is, during the first weeks of pregnancy.

Von Winckel first gives the cases that have been published
by others, as follows:

Date, Author. o, Monsters,

1476, Henning ........ 150 2 and 6 compressed
feetuses.

1894. Orillard ........ 6 (alive) 6

1803, Schelling ........ 257 25

18g1. Kiichenmeister ... 43 7

5
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Date. Author. No. Monsters.
——. Harris .......... 45 II
IGOT. SItNer - ......... 126 (alive) 36
1902. V. Winckel ...... 13 (alive) I3
—— Kehrer ......... 93 (uterus

bicornis) 7

It is seen in the table from Von Winckel that the number
of monsters increases in per cent from year to year. How-
ever, he thinks that it is safe to say that one-half of
the feetuses in ectopic pregnancy are deformed, the most
common deformity being that of the hands and feet. Von
Winckel further collected 87 cases (14 his own) and found
that 57 of them were much deformed and 12 were markedly
monstrous. Among these there were six cases of hydrocephalus
and one each of hydromeningocele, encephalocele, anencepha-
lus, omphalocele, spina bifida, and hypospadia. In addition, the
head was found deformed, 57; legs, 44; arms, 35 times; with
club-feet in 12 and amniotic bands in 4 cases. | The placenta
was usually deformed, sometimes multiple, broad and thin or
short and thick, and often very hemorrhagie.

In general, then, it is the poles of the body that suffer
most, the head being deformed in 75, legs in 50, arms in 40
and the trunk in 4 per cent of the cases. It is clear that a
good share of the difficulty is due to ordinary mechanical
causes, but the 12 cases that were markedly monstrous could
not be due to such causes alone. For them we must hold
the hemorrhagic placenta responsible, which could be in-
cluded under what I have termed faulty implantation. There-
fore, 14 per cent of the 87 cases become monstrous, while in
normal pregnancies it is but .6 per cent. However, in all of
100 total pregnancies the per cent would be as follows:

Pregnancies, Births Pathological. Monsters,
Normal.

IJtenine o e 100 80 7 .6
Pathali e, ik 2k 100 3 06 .56
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The proper per cent of real monsters was obtained from
the 4 per cent of normal embryos. The 14 per cent of mon-
sters were obtained from the 4 per 100 of normal embryos
in tubal pregnancy, the remaining g6 having become path-
ological at a very early stage. This gives, as is shown in
the table, .56 per cent of monsters for the full 100, which is
only a coincidence and an improper comparison. Three of
the four embryos that remain, that is, those that produce
normal feetuses, are by no means so according to Von
Winckel.

I have given the data obtained from tubal pregnancy at
some length on account of their bearing upon the etiology
of teratogenesis. No matter how these data are considered,
they all point in one direction—the number of pathological
embryos and monsters 15 greatly increased in tubal pregnancy.

P.HLRTI."H. OR CGMPLETE DESTI{UC'I‘IUN OF THE j"'LMNlUN,
LEAVING THE UMBILICAL VESICLE.

One of the first changes seen in early human embryos is a
destruction of this important organ, the amnion, which de-
velops shortly after the umbilical vesicle is formed. We can
now picture to ourselves pretty well the formation of the
amnion from the epithelium of the chorion if we blend the
observation of Selenka upon Hylobates with the very young
human ovum described by Peters. About the time the ovum
reaches the uterus, when it is less than 3 mm. in diameter,
and after the cecelom begins to form there must be an invagi-
nation of ectodermal cells into the stem of the vesicle within.
A portion of the cells of this sac gives rise to the ectoderm of
the embryo and the rest becomes the epithelial lining of the
amnion.

It is easy to conceive that any change in the environment
which influences the growth of the ovum would first make
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itself felt at the very apex of the growth, and in the early
stages of development this is in the amnion, including also
the ectodermal plate.

At this early stage, probably during the second week of
pregnancy, the three primary layers have established them-
selves well in their capsule of decidua, which must give nour-
ishment to all sides of the ovum through the syncytium and
voung villi. In locking through sections of young ova one
cannot help but think that the syncytial cells form the aggres-
sive elements which eat themselves through everything that
comes before them and cause the mucosa of the uterus to
respond at once. Hemorrhages naturally follow such an
action, and, judging by the frequency free blood is found
between the wvilli, it appears that in all cases the blood comes
in direct contact with the syneytium, which then grows so
much the better. This vigorous layer of cells no doubt nour-
ishes the layer of mesodern below it, which in turn cares for
the embryo, for at this time there is no vascular system to
carry the food from the mother’s blood to the embryonic disc.
The wvilli which are growing so rapidly must cast some of the
fluid within their mesenchyme into that of the main wall of
the chorion as it splits into two layers to form the ceelom.
Thus, for a time, even after. the blood-vessels are formed in
the umbilical wvesicle, the nutrition of the embryo passes
through the ceelom exclusively. The first blood-vessels to the
embryo hasten the process from the umbilical vesicle, and it
is not until the heart is formed and the vascular system has
reached the villi that the nutrition passes in through the
umbilical cord. This does not take place until the embryo is
fully 1.5 mm. long, i. e., in the specimens of Eternod and
Graf Spee. From now on the amnion begins to expand, at
first very slowly and later much more rapidly, and gradually
obliterates the exoccelom. This is complete by the time the
ovum is 45 mm. in diameter and the embryo is 20 mm. long.

About the time the blood-vessels are formed and reach the
embryo an interference in the nutrition of the embryonic mass
naturally results in the destruction of the anlage of the
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amnion and embryo, leaving only the umbilical vesicle, which
may be found either attached to the chorion or lying free in
the ccelom.

During this period, while the ccelom is relatively very large,
a disturbance in the transmission of nutritive substances from
the decidua to the embryo is marked by an increase in the
reticular- magma of the ceelom. This delicate reticulum was
first described about a century ago and is preity well marked
in normal ova. As the amnion expands to fill the ceelom the
magma reticulé is gradually pushed before it and often
remains for a time as a delicate layer batween the amnion
and chorion. When the embryo and amnion are more or
less destroyed the magma reticulé gradually becomes denser
and denser, encircles the umbilical vesicle and fills the ccelom.
In case the amnion is still intact but does not fill the cavity
of the chorion entirely, pathological ova are usually marked
by a mass of dense magma in the exoccelom. This change in
the structure of the magma is so well pronounced in early
pathological ova that specimens which are believed to be
normal on account of a perfect villous covering are at once
recognized as being diseased as soon as they are opened.

The nature of the magma is not known. [ have made
- numerous tests with Weigert's fibrin stain, but in no case did
the fibers take on the color. Neither do they appear to be
related to ordinary reticulated tissue, which is present in the
embryonic state in the mesoderm of the chorion, for they are
not connected in any way with the protoplasm of these cells.

As the magma reticulé becomes more pronounced in path-
ological specimens it is often converted into, or is intermixed
with, a granular substance which may be termed the granular
magma. In case the ovum grows to be large, as is speci-
men No. 115, the reticular magma is often destroyed, leav-
ing only the granular substance, more or less mixed with
fluid to fill the coelom. In older specimens we often see the
cavity of the amnion filled with a mass of granular magma,
while the surrounding ccelom is filled with reticular magma.
However, stained sections show this separation only in a
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general way, for there is always more or less mingling of
these two substances.

TABLE I
MNormar Ewmpryos of THE First AND Seconp WEEKS.

——

g :
Specimen. |  Embryn. Chwvum, E%
| -
|
| ! I
mm mim. l days
Peters®. .....conuun, .19 1.6x.9gx.8 ; 3o
Merttens ... - ois. 3x2 | Z1
BCATIEE oo eaiascra abein i 4 5 ' 38
Relchert: oo sl B8 X 3.3 42
Sirigeinbeck van Heu-
oA P 4 e e The s .325 5.5 X 4.
Graf Spee........... 37 7?1{ 5.5? 5 wks.
1y [T & B IOX 7TX7 41
A E S S s more e e I. Bsx70x6
Eietiodh. . - oo oo 153 . 108 x8.2x6 34
Graf Spee.....ovauin 1.54 10X 8.5 x 6.5 5 wks.
Vi T e e IOX QX5 40
L S s riien . IoXIOXIO 41
Mocizeoliuioe fa s 2, 10X 9x8
o B . 2. 16X 13 X Io 40
No. 39%............. 2z’ 16X 14X 12 42

*References are given in my article in the Johns Hopkins Hospital
Reports, Vol, IX, 1900

With this introduction to the primary changes in very
young pathological ova we are ready to discuss those cases in
which the amnion and embryo are destroyed, individually and
in groups. In order to make this easier I have brought the
specimens together in Table II, giving certain important data.
Table I includes all of the normal ova I have been able to
collect from the literature and is to be used for making com-
parisons. By comparing the two tables it is noticed at once
that the pathological ova are older and larger than the normal
ones. But, judging by the changes within, it is highly prob-
able that these began some time before the second week of
pregnancy. If their ages are estimated by the size of the
umbilical vesicles they would range themselves from one to
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TABLE 1I.
VEesicunar ForuMs oF PatHovLocicaL Ova,

No. I Crvum. ] Vesicle. HE;:_] Amnion. Chorion.
|
mm., mm, l days !
13 8x 7 1.4%6 | | Formed Fibrous and partly covered
| : | with villi.
04| 15X7X6 | 2 : 5 Chorion normal, but decidua
| | infiltrated with leucocytes.

158 1z X6 2 - = |Atrophic. Tubal pregnancy.
143 25X10 ' & Normal. :

LI TeX 7 X7 1.5%1 41 | Partial |[Covered partly with wvilli.
300 7 2XI zc | = Somewhat fibrous and invaded

I by syncytium.
134 I7X IT 3%0 e " Normal. Embryo infected
with mother's blood.

58 |20xX 18X 12 (¢ 71 4 Fibrous.

Br| 24x16xg 2.8 42 e Normal.

24l 21x16xX5| 2.6 Multiple |Syneytium increased.

¥8 136 % 33 X 15] 1.6 | &7 i Atrophic.
247 |40 x gox 17| 2.5 " Neurll}'nc:rmﬂl. -

2I| 12X g9gX5 |5.5%3.5 None Su]mc magma reticulé in coe-

oI
130| 15X 10X 6 | 4x3Xr.5| 14 3 Normal. See Table IV.
123 17 X 14 2XI.5 27 & Imbedded in pus.
180 |20 X 15 x 10| 1.3 37 T (Fibrous. In a mucoid mass
| | rich in leucocytes.

264 |25 X 20X 15| 2.5 =8 3 |[Fibrous. Few villi with pus.

T4 3o 1.5 e Thin and fibrous. No villi.
147 |30 X 27 X 20| 1. 29 - iV&r}r fibrous. Few villi.

six weeks, during which time the vesicles grow from one to
six millimeters in diameter. However, if we consider each
millimeter in diameter as indicating a week in age, we again
get into trouble when this is compared with an arrangement
according to their ages as determined by their last menstrual
periods. It seems to be safer to assume that the pathological
changes in these specimens began during the first and second
weeks of pregnancy, and that the chorion continued to grow
while the vesicles within became larger in some cases and
smaller in others. Had the changes in them begun as late as
the third week, when the amnion is sufficiently developed to
remain and continue to grow, entirely different specimens
would have been obtained, as will be shown later on.!

"The age of the embryos is given according to His. Since writing
the above I have come to the conclusion that he has underestimated
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Amnion formed.—One of the earliest specimens of vesic-
ular forms in which the amnion is present but the embryo is
pretty well destroyed is No. 13. There is much magma
reticulé in the ceelom. It is quite clear that the double vesicle
represents the amnion and umbilical vesicle, which are bound
together by a mass of mesoderm. This contains two blood-
vessels, which unite at the point where the mesoderm passes
over into the chorion. There are no other structures of the
embryo present. The tissues have become dissociated, the
mesoderm cells are round, and other round cells are in the
cavity of the yolk sac. In general, we have the remnants of
an embryo a little younger than Eternod’s with the blood-
vessels reaching to the chorion.

An excellent specimen, No. 304, which was cut into serial
sections with the entire chorion and decidua, is most instruc-
tive. The wvilli of the chorion are normal in shape and are
covered with a very active syncytium. They contain remnants
of blood-vessels within them, showing that at one time there
was vascular connection between the yolk sac and the wvilli.
The decidua is encircled and infiltrated with leucocytes and
between the wvilli there is a mucoid mass rich in leucocytes,
showing that the inflammatory process has reached the ovum.
The ccelom is well filled with magma reticulé, in which there
1s imbedded the umbilical vesicle attached to the remnants o
the embryo. This is partly covered with the amnion, which
runs out into a stem, containing an allantois, the latter not
connecting with the chorion. There are remnants of a
nervous system and numerous blood islands in the yolk sac,
but no heart.

This specimen corresponds well with No. 13 and gives, in

them, by about ten days for embryos less than 2z mm. long. For
embryos from 22 to 33 mm. long I believe his estimations fairly accu-
rate. To make the proper correction it would be necessary to recast
all of my tables and much of the text. The reader may make them
by adding ten days to the age of embrvos less than 43 days old. My
new data, about 1,000 in number, relating to the age of human embryos
will be published in Keibel-Mall's Handbuch der Entwicklungsgeschichte
early in I00.
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addition, the changes in the decidua which caused the diffi-
culty. The equilibrium between the chorion and embryo was
overthrown at about the same time as in No. 13 and the
magma became more pronounced than normal. The tissues
then became dissociated, and on account of lack of nutrition
they began to disintegrate.

The next specimen (No. 158) which belongs to this group
is of about the same age, judging by the size of the chorion.
It is from a tubal pregnancy and is interesting because there
are no villi upon the chorion. The main wall of the chorion
is somewhat fibrous and there are but few epithelium cells
upon it; these come in direct contact with the lining epithe-
lium of the tube. The nodule within is as a double sac, partly
joined by a clump of cells, which runs out into a long process
containing a blood-vessel (7), but does not join with the
chorion. The whole mass appears necrotic, at least it does
not stain well, and probably represents the ammnion and yolk
sac, which come to a sudden end due to the radical changes
in the chorion.

The fourth specimen (No. 143) which may be included
with this group is unique, for within a normal chorion there
is a double vesicle much larger than the umbilical vesicle ever
becomes during development. However, the specimen had
been in alcohol for a long time and the cells are mostly de-
stroyed, due to bad preservation. The two sacs, which do not
communicate with each other, are of the same structure as the
mesoderm of the chorion, to which they are bound by a strong
pedicle.

Amnion partly formed.—The five specimens in this group,
Nos. 11, 396, 134, 58 and 87, are most interesting, and have
caused me much trouble. Four of them were considered in
the first communication and need only be reviewed in this place
in order to make the chain of events complete.

No. 11 was first described as a normal embryo because its
chorion and apparently all of its tissues were normal. The
embryonic mass, however, communicated freely through a
rounded and natural opening with the ccelom. Furthermore, I
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had every reason to believe that the abortion was produced
through mechanical means, a circumstance which I have since
learned does not insure a normal embryo. When I received
the specimen (18g3) sketches of it were submitted to Pro-
fessors Minot and Graf Spee, who discussed it quite exten-
sively in their letters to me, and they both felt that more
young specimens would have to be studied before this could
be properly interpreted. Professor His, however, to whom
the sections were shown, was inclined to think the embryo
normal, and as such it was first published. At present it
seems to me that the ovum was normal until the woman
“sprained herself six days before the abortion.” The sprain
was followed by a flow of blood each day until the abortion
occurred. Thus it happened, it seems to me, that the chorion
grew large and the villi small; certainly they are not as well
developed as in the other young ova given in Table I.
Through some means, possibly mechanical, the amnion be-
came torn and the ectoderm spread itself partly over the
ccelomic side of the yolk sac and belly stalk. The amnion in
Peters’s ovum is very delicate at one point, being composed
of but a layer of ectodermal cells, and in Van Heukelom's
there appear to be actual openings in the amnion. With these
facts before us, it is not remarkable that a break should oecur
at this point occasionally.

Another very valuable specimen is No. 396, which was ob-
tained from a tubal pregnmancy. Within the cecelom of the
ovum there 1s a double sac, one of which is clearly the umbilical
vesicle, and the other may represent the amnion and embryo.
What is especially interesting in this specimen is the relation
of the umbilical vesicle to the chorion. At a number of
points they come in contact, are adherent, and the blood-
vessels from the umbilical vesicle pass directly over into the
chorion, from which they spread into its villi. This specimen
proves that the presence of blood-vessels in the chorion is
not dependent upon the development of the body of the
embryo. They may grow to it in a direct way.

A third specimen (No. 134), much like No. 11, also ob-
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tained from a criminal case, is equally remarkable, for we have
here the amnion communicating with the ccelom. In this case
the ovum had been punctured by a bougie and the ccelom filled
with mother’s blood. The clot is very recent, for it is composed
largely of well-formed red corpuscles. A portion of it is
composed of many leucocytes, and where they come in contact
with the embryo the leucocytes are in a very imperfect state
of preservation, showing irregularities and fragmentation of
their nuclei. Fragmented leucoyctes are also found through-
out the clot, in the blood-vessels of the embryo, in the chorion
and yolk sac. At points in the villi leucocytic thrombi are
found in the embryo’s blood-vessels, which shows the effect
the tissues of the embryo have upon the leucocytes of the
mother. No bacteria were found in a section stained for
them. On the other hand, the tissues of the embryo are well
preserved, there being no evidence of extensive necrosis. How-
ever, on one side of the yolk sac the cells have desquamated.

The bougie in puncturing the chorion probably also entered
the yolk sac and was followed by its collapse. In the table
its dimensions are given as 9 x 3 mm., which equal about a
spherical vesicle 5 mm. in diameter.

The amnion is also torn open, and within it there are frag-
mented leucocytes. The invagination does not include the
whole embryo, for a portion of the mesoderm covering the
yolk sac contains myotomes. The experiment represented
in this ovum gives us much over which to reflect.

According to the woman’s statement from whom this speci-
men was obtained, the menstrual period had lapsed five days
before the abortion took place, and her mechanical interference
took place but a few days earlier. It is difficult to understand
this high refinement in the production of abortions, and the
degree of development of the ovum and embryo indicates that
the specimen dates back to the last menstrual period. Possibly
morning sickness, which in such cases may precede the first
lapsed period, induced the woman to pass a bougie into the
uterus after the period had been overdue a couple of days.
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The amnion is partly within and partly upon the stem of
the yolk sac in specimen No. 58. In it the mesoderm of the
chorion, villi, pedicle and sac is fibrous and abnormal in ap-
pearance. It may be that in this case a portion of the amnion
broke out of the stem and the portion that remained devel-
oped into a small vesicle filled with beautiful epithelial cells.
There are some blood islands within the stem of the vesicle.
The ccelom is filled with jelly-like magma and the vesicle has
a granular deposit within it.

The last specimen of the group is No. 87. Here the yolk
sac 15 imbedded in reticular magma and is not connected with
the chorion. It is covered with a layer of epithelium, which
at one point is invaginated. Below this layer there is a thick
imesoderm, in which there are numerous blood islands. The
chorion is normal. On the opposite side of the ccelom there
is a normal embryo of the third week with its own umbilical
vesicle and cord. In this specimen we have twins, one of
which is normal and the other has undergone this remarkable
change, found beginning in specimen No. I1.

Multiple amnions.—The last two embryos discussed may
also be classed under this head, and they therefore represent
intermediate stages between the two groups. By multiple
amnions I mean two or more vesicles which arose from the
original amnion located in the stem of the yolk sac. -

In these three specimens, Nos. z4, 78 and 247, nothing
marked is found in the chorion, excepting that of No. 78, in
which it is atrophic. In this specimen the ccelom was found
filled with fluid; in No. 24 it was filled with a moderate
amount of reticular magma, and in No. 247 with granular
magma.

In No. 24 the stem of the vesicle is broad and contains
blood-vessels. The endoderm of the yolk sac is well marked
and from it the allantois arises and branches as it spreads,
thus forming a multiple allantois. Within the stem there are
also a number of sharply-defined vesicles, some of which com-
municate with its epithelial covering. FEach vesicle appears
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to be a small amnion, and this condition may therefore be
designated multiple amnion. The second specimen, No. 78,
15 much like the one just described. Again the stem of the
vesicle 1s encircled by a layer of epithelial cells, and within it
there are a couple of wvesicles lined with the same kind of
cells. There are also some blood-vessels within the stem.

In the third specimen (No. 247) of this group the vesicle
is detached from the chorion; it is pear-shaped and is lined
with a single layer of epithelial cells. The outer layer is rela-
tively thick, is composed of mesoderm in which are located
numerous large spaces filled with blood; there are no blood-
vessels in the chorion. Within this mesodermal layer there
are a number of sharply-defined vesicles lined by a single
layer of epithelial cells which is unlike that of the main vesicle.
It is natural to conclude that the large vesicle belongs to the
yolk sac and is lined with endoderm, and that the smaller
vesicles form multiple amnions and are lined with ectoderm.
~ Table IT shows that the age of the specimens (from Nos. 11
to 78) increases with the size of the chorion. The same 1s
true regarding the last group, Nos. 21 to 147, which is also
arranged according to the size of ova.

Complete destruction of the amnion.—In the specimens just
discussed it has been shown quite conclusively, I think, that
radical changes may take place in the amnion and embryo of
very young ova when the chorion is affected. The remaining
seven specimens of this group show still greater changes in
the embryonic mass, i. e., both the amnion and embryo are
destroyed entirely, leaving only the umbilical vesicle. That it
should be so, and not the opposite, is quite natural when we
take the order of development into consideration. The embryo
and amnion receive their nutrition in early stages from the
umbilical vesicle, which in turn draws upon the fluid within
the exoccelom. This in turn is acted upon by the exchange of
fluid with the villi.

In these specimens (Nos. 21 to 147) it is seen that the
changes in the villi are more pronounced than in those in
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which the effect upon the embryonic mass was not so marked
and show to what extent the yolk sac can endure hardship.
The degree of change is expressed pretty well by the size and
age of the ova; in the younger ones (Nos. 21, 130 and 123)
the yolk sacs are simply detached, while in the older ones
(Nos. 264 and 14) they are fibrous and well attached to the
chorion. >

The amount of magma within the ccelom tells the same
story. There is some in No. 21, considerable in No. 130,
much in No. 123, hard and hyaline in No. 264, and completely
filled in No. 147. Thus we have in these specimens the
gradual changes in the umbilical vesicle after the amnion and
embryo have been destroyed. No doubt some of the earlier
stages (Nos. 21 to 180) would have reached a stage similar
to No. 147 had the ova not been aborted. Instead, the yolk
sacs would probably have been destroyed entirely to make
chorions without embryos and uterine moles. But few of
them could go on degenerating for eighty-nine days, ending
with an atrophic umbilical vesicle.

The first specimen of this group 1s composed of two vesicles
with blood islands in the outer layer of mesoderm. Of course
it is possible that one of these represents the amnion, but I
am of the opinion that it is a dilated allantois on account of
its close resemblance in structure and layers with the main
vesicle. Another free umbilical vesicle is found in No.
130. However, it is uncertain whether or not this was torn
away from the main embryonic mass before or after the
ovum was aborted. No. 123 is from a clear case of complete
separation of the umbilical vesicle from the chorion. The
ovum appeared normal, but more careful observation showed
that it was encircled with pus. Within the ccelom the free
umbilical vesicle was found to have a large opening on one
side, showing that its destruction had also begun.

No. 180 is another case of entire destruction of the
embryo, leaving only the umbilical vesicle. The chorion con-
tains villi and blood-vessels. Between them there is a slimy
mass, in which there are many leucocytes and islands of
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syncytium. The growth of the syncytium appears to have
been violent, and it encroaches upon the mesoderm of the
chorion, which at points is beginning to be fibrous. Here also
the primary trouble seems to be due to the mucus and pus
which bathe the willi of the chorion; they naturally cause
havoc with the nutrition of the ovum.

The next specimen of this series (No. 264) is a very valu-
able one, for its tissues, from the embryo to the decidua, are
unusually well preserved and the menstrual age is given. The
chorion is fibrous and thickened, and between the wvilli there
is mucus which is well infiltrated with leucocytes. The ceelom
is very small, but 10 mm. in diameter, and is filled with a
mass of hard hyaline magma.

The embryo is represented by a vesicle composed of two
layers, the outer of which is much thickened at its attach-
ment to the chorion. Here it is decidedly mesodermal in
character and contains many large blood-vessels, filled with
blood, which spread into the chorion. In the tissues around
these blood-vessels there are many round cells which are
similar to, and no doubt have come from, the embryo’s blood.
Many round cells are also scattered through the magma.

A similar remnant of an embryo may be seen in specimen
No. 14. The mesoderm is very fibrous and extends over the
vesicle within. Within the chorion there are groups of epithe-
lial cells which are no doubt derived from the syncytium.
There are a few blood islands at the base of the nodule and
two other spaces lined with spindle-shaped cells. The main
cavity of the nodule is lined with epithelial cells, which no
doubt represents the yolk-sac cavity.

No. 147 is a specimen much like No. 14, giving, however,
its menstrual history, which makes it eighty-nine days old.
The chorion is fibrous and partly covered with villi and the
ccelom is filled completely with magma reticulé. Lying in the
magma, but detached from the chorion, there is a small vesicle
one millimeter in diameter. One-half of the vesicle is com-
posed of the single inner layer, and on the other there is an
additional thick outer mesodermal layer, in which there are
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numerous blood-vessels filled with blood. There are also
blood-vessels in the chorion in the immediate neighborhood
of the vesicle, showing that the two were connected at an
earlier period in their development.

No doubt this vesicle has gradually degenerated, but has
hived so long because the blood cells are more resistant than
any of the other tissues of the embryo, and, therefore, could
hold the yolk sac intact more or less. However, it 1s clear
that of the structures of the embryo the yolk sac is the last to
disintegrate when the chorion is affected.

Ova INn WaicH THE EMBRYO AND AmMNION HAVE BEEN
DesTtrROYED, INCLUDING CERTAIN MOLES.

Under the previous heading those specimens were discussed
in which most or all of the embryo and amnion had been
destroyed, leaving only the umbilical vesicle. Various stages
of destruction of the umbilical vesicle were also considered.
Altogether there were 19 specimens which came under this
heading. Now we have a second group of 29 specimens in
which the whole embryo, amnion, belly stalk and yolk sac
are missing, leaving only the main wall of the chorion and
its villi.

In the first group a number of the specimens showed fibrous
changes in the mesoderm of the chorion with more or less
destruction of the villi with other changes, such as leucocytic
infiltration or mechanical injury, indicating that the primary
cause for these changes is located in the environment of the
ovum rather than within it.

In the second group, where the change in the embryo mass
is more radical, greater changes should be found in the
chorion, and, in fact, this is the case, as a glance at Table III
will show. The first eight specimens of the group, from Nos.
208 to 204, inclusive, may be considered together, for in
many respects they are alike. They belong to the first weeks
of pregnancy.
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No. 298 is from a tubal pregnancy regarding which there
was much doubt until the remains of the ovum were found
in serial sections. The remnants of a very small ovum were
found at the edge of the rupture of the tube. They are com-
posed of fibrous villi partly invaded by leucocytes and sur-
rounded by an irregular mass of syncytium, decidua and blood,
I am inclined to believe that the case might have cured itself
if it had not been treated by the surgeon.

The second specimen (No. 273) 1s of the greatest signih-
cance in this discussion, for we have n it the whole ovum with
its surrounding decidua, which appear normal, and changes
within, which show that the embryo has been destroyed. The
specimen was removed by a curette from a woman suffering
with endometritis. Although no inflammatory changes were
seen in the decidua and chorion, the condition of the uterus
may have caused the destruction of the embryo. The ccelom
15 found filled with reticular magma, and this is permeated
by a coarse network of mesodermal cells, which are continu-
ous with and no doubt derived from those of the chorion. In
one of the sections, lying free in the middle of the ccelom, there
is a small clump of epithelial cells, about 100 in number,
which may have been derived from the embryo. The chorion
contains no blood-vessels and in general reminds one much
of Peters’ ovum.

No. 71 has a history similar to No. 278, it being, however,
a natural abortion from a woman suffering from endometritis.
The exterior of the specimen is normal in appearance, and in
sections the structure of the chorion and villi also appears to
be so. Within the ccelom there is some reticular magma and
a small mass, which would not stain, and appears like a mass
of dried blood corpuscles. With this there is another speci-
men (No. 204), without any history. Its chorion is again
normal, both macroscopically and microscopically, is filled
with a mass of granular magma, but contains no remnant of
an embryo nor amnion. :

The remaining specimens of this group are all from tubal
pregnancies and show no remarkable reactions. They are
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valuable because they show the early changes in the chorion
when its implantation is faulty. The structure of the main
wall of the chorion and its villi 1s also more or less changed,
as the table and histories of the specimens show. It is natural
to read into these specimens the following history: The em-
bryonic mass grew for some time, but was soon arrested
because the chorion could not supply the proper nutrition.
Soon the embryonic mass began to degenerate, and this
process was only hastened by the secondary changes which
were beginning in the villi. Soon the whole ovum was dis-
organized, as we see by the study of the specimens.

This group of specimens throws much light upon the pri-
mary cause in the destruction of very young embryos. In
five it is mechanical and in two it is clearly due to endome-
tritis, although no secondary changes are found in the chorion.
I have every reason to think that this kind of abortion is
much more common than is believed to be, for physicians
often have told me that they “found but lost, or threw away,
suspicious specimens,” or that they “sought but failed to find
small feetuses in suspected abortions.” No doubt curing the
endometritis in such cases would favor future pregnancies, as
1s generally believed by gynecologists. At any rate, for our
purpose, these specimens show that mmpaired nutrition due
to faulty implantation causes destruction of the embryo with-
out making any marked impression upon the chorion.

The first group of this series is no doubt composed of speci-
mens of the second and third week of pregnancy, in which the
whole embryo was destroyved and the ovum aborted before any
change took place in the chorion. The next group includes
ova of the third and fourth week, judging by their size, and
by the presence of blood-vessels in the chorion of some of
them.

The smaller specimens of the second group also show no
macroscopic changes in the choripn, but microscopic exami-
nation tells a different story. In specimen No. 299 there i3
a dense magma reticulé, and the mesoderm of the chorion and
the villi appear to be cedematous: Nos. 395 and 181 tell the
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same story. In 310 the villi are of irregular length, their
structure is hyaline with vacuoles, and they contain remnants
of blood-vessels of the embryo. They are imbedded in a
mass of fibrin and pus.

In No. 20 the only change found is a considerable amount
of granular matter between the villi, and in No. 1go there
are no changes whatever; however, the villi contain blood-
vessels. In specimen No. 2535 it is again observed macroscopic-
ally that the wvilli are atrophic, and sections show that the
mesoderm 1s fibrous. In between the syncytial masses there
are many leucocytes, which have invaded the villi and the
mesoderm of the main wall of the chorion.

Up to this time the ccelom contains reticular magma in
most cases, but as the specimens grow larger and presumably
older first granular magma is found mixed with the reticular
and finally displaces it altogether. The last four ova of the
group under consideration (Nos. 29, 195, 243 and 358) are
each 30 mm. in diameter, may be fully four weeks old, and are
beginning to take on secondary changes. No 29 is filled with
granular magma, the mesoderm of the chorion and its willi
are fibrous and being invaded by the syncytial cells. The
whole is encapsulated in a layer of mucus, in which there are
numerous leucocytes. No. 195 shows no changes in the
chorion, which, however, contains blood-vessels. Extreme
changes have taken place in No. 243. It is an irregular,
collapsed, pear-shaped chorion, showing the beginning of a
solid mole. Sections of No. 358 show that the villi are matted
together, much blood and syncytium being between them, anid
they are encircled by a fibrous syneytium rich in leucocytes.

Up to this time the changes in the chorion are quite equally
distributed over its walls, and a change found on one part of
it is also found on the other. However, the impaired nutri-
tion may influence villi which stand side by side, some becom-
ing smaller and disappearing while others are becoming hyper-
trophic. In fact, one of the best signs of the abnormality of
an ovum before it is opened is this inequality of its willi
However, when an ovum is collapsed the story is entirely
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different. In so doing it makes more room for itself, the
various structures from magma reticule to decidua become
intermixed, and if there is any further growth it is irregular,
as is shown by numerous specimens. In specimens of this
sort, that is those in which the amnion is destroyed in an
early ovum, the diameter of the ceelom does not exceed 24
mm. in any of my specimens, while if the amnion is retained
and reaches the chorion, obliterating the ceelom, the amniotic
cavity is then often over 75 mm. in diameter. In a measure
this is repeating what takes place in normal development, for
here the ccelom reaches its largest diameter (25 mm.) at the
beginning of the fifth week. So in pathological ova, in which
the amnion is absent, the ovum goes on developing, as in the
normal, until the ccelom has reached its maximum size;
beyond this it cannot continue to grow, for under normal
conditions its further growth is due to the presence of blood-
vessels in the chorion, which carry fluid to the embryo from
which the liquor amnii is secreted.

In case the ovum does not collapse, ¢. g., No. 358, the
walls of the chorion become gradually thicker, the villi longer,
and the diameter of the ccelom smaller. This is seen to be the
case in regular order in specimens Nos. 55, 280, 70 and 223.

No. 53, an ordinary fleshy mole, contains a sharply defined
cavity, which proves to be the ccelom, for it is not lined by
the amnion. From its lining membrane, the chorion, the
villi rise and radiate through a mass of syncytium, decidua,
blood, fibrin and pus. The bulk of the syncytium is necrotic
and the mesoderm of the chorion is invaded in part by leu-
cocytes.

Another specimen (No. 185), as large as No. 55, is con-
sidered here, for it was not the outside, but the inside, of the
chorion that was filled with pus. No doubt the ovum was
punctured by mechanical means and filled with pus, as was the
early stage (No. 134) described above. In this the leucocytes
invaded the chorion from the inside, but had not entered the
villi. Some of the villi are atrophic and some are cedematous;
the syncytium is normal.
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Nos. 280 and 223 follow in regular order No. 55. In the
first the ccelom is small, contains some reticular magma and
the wall of the chorion is thin. The villi are not very large,
are well developed, contain remnants of blood-vessels and are
covered with a mass of necrotic syncytium. The whole speci-
men is surrounded with mucus, blood and pus. Leucocytes
have entered the mesoderm of many of the villi. The second
specimen is a solid mass with its base broken off. Radiating
from its base of attachment there are long villi, which en-
circle mostly, and partly penetrate, the main mass of the
tissues composed of blood and fibrin. Between the villi there
is an active syncytium more or less necrotic, which gives the
picture of a cancer. The whole is covered with a capsule of
pus.

The remaining specimens may be considered in two groups,
solid moles and hydatiform moles. Belonging to the first
group (No. 153) is a pear-shaped body composed of an
inverted chorion imbedded in an organized blood clot, inter-
mixed with villi and syncytium. There are also numerous
leucocytes, which have invaded the mesoderm from its ccelom
side. No. 2go is composed of decidua, mucous membrane of
the uterus, blood, fibrin, pus and villi which are being destroyed
by leucocytes. No. 233 1s composed of an irregular mixture
of villi, syncytium, decidua, blood and pus. Fresh blood is
in the middle of the tissues, which, like most moles of this
kind, are nourished through their centers. Its exterior is cov-
ered with pus.

To what extent a collapsed ovum may grow is shown in
specimen No. 82. A large solid mass the size of a duck’s
egg was expelled nine months after the last menstrual period.
On the end which lay in the os uteri there is an extensive
ulceration of the mole; otherwise it is very compact. After
it had been hardened, I cut it into two parts, which, to my
astonishment, contained within a collapsed chorion, sending
its folds in all directions throughout the mole. In the mid-
dle of the specimen there are large spaces along the col-
lapsed chorion, filled with fresh blood. The opposite walls
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of the chorion are in apposition throughout most of the speci-
men, and at points they have grown together. There is no
amnion, and on this account I place the beginning of this mole
back to the first month of pregnancy. The extensive ramifica-
tion of the folds of the chorion shows that it must have con-
tinued to grow throughout the nine months of its existence,
this being made possible by the nourishment brought to it
by the fresh blood in its interior. Islands of syncytial cells
are located upon the chorionic wall throughout the specimen.
The syncytium shows active growth and its cells stain well
at numerous points where they come in contact with fresh
blood. All the syncytial masses, distant from the fresh blood,
are necrotic, which is undoubtedly due to the lack of nutrition.
Nests of leucocytes with fragmented nuclei are scattered
throughout the specimen. The walls of the chorion are not
invaded by the syncytium.

In a number of the specimens enumerated above it was
noted that the wvilli are cedematous and hyaline, a condition
which might easily end in hydatid degeneration of the villi,
forming hydatiform mole. In a specimen which contains an
embryo 17 mm. long (No. 357) many of the villi are quite
large and have undergone hydatiferm degeneration. Another
specimen (No. 70) contains a small ceelom which sends radi-
ating cavities into the walls of the hypertrophied villi. There
is no amnion. In a second very large mole (No. 323) most
of the villi are about 5 mm. in diameter, and some of them
four times as long. They are very irregular in form, the
larger ones containing cavities, some measuring 15 X 10 mm.,
giving all the characteristics of the ccelom. Between the villi
there are numerous masses of necrotic syneytium, some blood
and leucocytes, which invade the mesoderm of some of them.
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PatrHorLogicaL Ova ANDp MorLes CONTAINING AN AMNION
Wita tae Emervo DestroOYED WHOLLY OR IN
GREAT PART.

Under the last headings specimens were described in which
most or all of the embryonic mass was destroyed, leaving the
chorion to outline the ceelom.  Such specimens are numerous
and no doubt give rise to most of the solid moles. All other
specimens in which the embryo is destroyed are of necessity
those in which the ammnion is formed, sweeps through and
obliterates the ccelom in its development and lines the chorion.
It is evident when these two groups of specimens are consid-
ered that the first must arise from ova of the first month, for
in them the amnion is small, and the second group, from older
ova after the amnion has reached the chorion.

In general, the older the embryo is when it begins to become
pathological the more resistant it is, and it follows that the
younger the specimen the more easily it is destroyed. Prob-
ably this is the reason why an ovum without an embryo rarely
contains an amnion. No matter how large the specimen may
be, if the interior of the chorion is not lined by the amnion it
is safe to say that the pathological changes in it began during
the first month (probably during the first fortnight) of preg-
nancy. In case the disease of the ovum, which is usually due
to endometritis, begins during the second month of pregnancy
or later, the amnion 1s well formed, usually continues to de-
velop, and reaches the chorion. Owa of this sort, which con-
stitute the major portion of my specimens, contain embryos
more or less degenerated, and at best form vesicular moles
with the remmnants of embryos within them. In a few of
them, however, the embryos are destroyed, leaving only the
umbilical cords, and in two or three specimens they were also
destroyed, leaving only the chorion and the amnion.

In all of these ova the cavity of the amnion is retained, and
they do not appear to develop into solid moles, but may con-
tinue to grow on indefinitely like those of the group given in

Table TIT.
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I shall first consider those ova in which the embryo, or
embryo and cord, has been destroyed, leaving only the
amnion, and will leave the ova or moles with pathological
embryos to follow. There are many of them, and when they
are classified in weeks they tell a continuous story.

Table IV gives the list of ova in which the ammnion 1s
retained, with such other data as I have been able to collect.
Unfortunately, the data relating to the age of the specimens
are very incomplete. However, it is possible to connect the
specimens in a satisfactory way if we begin with those which
have remnants of the embryo attached to the cord, and
eradually proceed to those in which the cord is destroyed
entirely, leaving only the amnion and the chorion.

In general, the size of the chorion and cord do not corre-
spond properly with each other, showing that either one or
the other has been retarded in its growth. In specimens Nos.
130 and 32, for instance, the embryo masses are of about the
same size, representing cords of the second month, but one is
from a small and young ovum and the other is from a large
and much older one. It is fair to assume that the embryo in
No. 32 was destroyed when the ovum was as small as No.
130 1s at present.

Table IV gives a list of the specimens with all stages of
destruction of the embryo after the amnion 1s well formed,
leaving only a portion of the embryo, or, in extreme cases,
the umbilical cord alone. In a few of the specimens the cord
is also destroyed and in them the chorion is lined simply by
the amnion. The villi of the smaller ova of this group appear
quite normal, and for this reason I have been inclined to
think that in them the primary cause lay in the embryo
itself, and that in the older stages the changes found in the
chorion were of a secondary nature. Further investigation,
however, may reveal the same early changes in the neigh-
borhood of the villi here as are found in the specimens
in which the embryo and ammnion were destroyed during
the first four weeks of pregnancy (Table ITT). Here also the
earlier specimens, those with numbers lower than 150, did
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not show any signs of endometritis, but since then nearly all
of the specimens collected have been hardened in formalin in-
stead of being first washed in water or in weak alcohol, as
uninstructed physicians do so frequently. Further observa-
tion with well preserved specimens will also probably show
signs of endometritis in specimens of this group, less than
30 mm. in diameter.

The embryo is entirely destroyed, leaving only the amnion
in a very small per cent of pathological ova. Usually the
embryo continues to grow slowly in an irregular fashion, but
sometimes there is a destruction of some of its parts. In
most of these cases, however, the circulation has been estab-
lished and the cezlom is pretty well obliterated, thus elimi-
nating the importance of the magma reticulé. Therefore
primary changes in the embryo are clearly associated with
the blood and the vascular system, and this naturally affects
the embryo more than it does the other structures.

I shall consider No. 37 first, because it still contains the
outline of a portion of the embryo. The atrophic head of
the embryo is seated upon a very small cord and these are
surrounded by the amnion. The umbilical vesicle is attached
to the side of the cord, but does not reach into the embryo.

The central nervous system is very rudimentary, and the
heart, liver, myotomes and lower end of the body are wanting.
The lower jaw is still recognizable, and from it two arteries
pass over into the cord. The single vein of the cord ends
blindly just below the rudimentary branchial arch. The size
and degree of development of the embryo places it in the
beginning of the third week, when no doubt its destruction
began. The chorion, however, belongs with those of the
fourth or fifth week, which indicates that the process of
atrophy has been under way for a week or two.

In specimen No. 130 the embryo is reduced to a small
mass of round cells showing no structure whatever. The
umbilical cord is filled with its usual blood-vessels, showing
that an embryo had been present at an earlier date. The
whole is inclosed in a relatively small amnion, which no
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doubt protected and held together what little of the embryo
there was left. The cord extends to the chorion in the wall
of the ammion, showing why the yolk sac, described on page
&0, broke away so early. The ammnion fills only half of the
ccelom, the remaining portion being stuffed with a dense mass
of magma reticule.

No. 257 is similar to No. 130, inasmuch as both of them
have small bodies upon the end of the cord, representing the
remnants of the embryo. However, it is much older, the
chorion being larger and many of the villi having under-
gone fibrous changes are atrophic. The body at the end cf
the cord is not the remnant of the embryo, but simply its
continuation, with the umbilical vein running through it
Although this specimen might have passed for a normal one
when examined superficially, more careful examination
showed that the decidua was infiltrated with leucocytes. The
chorion is lined by the amnion, which is mostly adherent and
contained a clear fluid. No remains of a disintegrated em-
bryo were found within the amnion.

Another specimen with a small remnant of the embryo is
No. 342, which is from a tubal pregnancy. Attached to the
free end of the cord is a bit of tissue which must belong to
the embryo, with a small mound of active cells growing in
it. The chorion, amnion and cord have undergone fibrous
degeneration.

Nos. 25, 32 and 198 are specimens of simple ova with a
naked cord projecting into the amniotic cavity in each case.
In No. 198 the amnion is filled with reticular and granular
magma intermingled with scattered flakes of the embryo and
numerous free cells. The cord is rounded at its free end and
its blood-vessels are empty. The mesoderm of the chorion,
villi and cord is fibrous, with an excess of spindle-shaped cells
scattered through it. Similar stages are shown in specimens
Nos. 32 and 25. In both of them the blood-vessels are well
filled with blood, and in the first there is an extensive wander-
ing of blood cells into the surrounding tissue, especially at the
tip end of the cord. Here they stain intensely with carmine
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and suggest very much a section through an ulcerating
wound. No. 25 may possibly represent a more advanced
stage, inasmuch as the free end of the cord is more rounded.

To what extent a cord may grow, or at least round itself
off, is shown in No. 279. The fleshy chorion is composeil
“of villi which seem to be nearly normal, the mesoderm being
somewhat hyaline in structure, with a diminished number of
nuclei scattered through it. Within there is a large free
umbilical cord curled upon itself and rounded at its free end.
No doubt the feetus escaped from its membranes before they
were expelled. However, I was unable to determine whether
this had really taken place. The blood-vessels of the large
villi are well developed, indicating that at one time the fcetus
present must have been pretty large. At any rate, the broken
end of the cord became rounded and healed over after the
feetus had been broken off.

Specimen No. 77 shows that the free cords are gradually
destroyed if the ovum is retained in the uterus long enough.
In it the chorion and amnion are both more fibrous than
normal. The villi are being invaded by leucocytes and syn-
cytium, giving the secondary changes which are often seen
when the mesoderm of the villi has lost its vitality. No rem-
nants of blood-vessels are present in thz villi. The cavity of
the ammnion contains a clear fluid, and on one side there 15 a
small stumpy cord, about one millimeter in diameter, which
attaches the amnion to the chorion.

Nos. 334 and 379 may also be considered with this group.
No. 334 formed a fleshy mole, with a cavity in its center,
15 mm. in diameter, and contains the fragment of an embryo
which must have been fully five weeks old when it died. The
main tissue of the mole is composed of uterine mucous mem-
brane, decidua, blood and pus, with a ramifying chorion in
it. The wall of the chorion is infiltrated with leucocytes on
its outside and invaded by syncytium from its inside. Had
it not been for the fragment of an embryo this specimen
would have been grouped in Table III. No. 379 contains a
granular embryo, 10 mm. long, which readily fell into pieces
upon being handled.
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Nos. 77 and 334 show what may become of the chorion and
amnion when they are retained in the uterus long enough.
The willi are attacked on the outside by leucocytes and syn-
cytium, the cavity of the ammion collapses, or 1s penetrated
and filled, making the mole solid, as is the case in so many
younger ova after the embryo and ammnion have been de-
stroyed.

Another specimen belonging to this group is No. 93. It
came to the laboratory fresh, enveloped in its decidua, and
the whole was hardened in formalin. Between the decidua
and the ovum there is a layer of blood and fibrin. The main
body of the mole is composed of irregular hypertrophied wvilli
with a great amount of blood and syncytium between them.
Occasionally the syncytial cells are found in the mesoderm of
the main walls of the chorion. The small cavity within is
lined with the amnion and is filled with blood. No embryo
was found. Nos. 159 and 369 are similar specimens, since
in them the cord is also destroyed entirely. No. 159 is com-
posed of fragments of a mole, the embryo having bzen lost.
However, the fragments are made up of mucous membran=
of the uterus, large portions of the chorion and some frag-
ments of the amnion. The mucous membrane is full of small
abscesses, and leucocytes have invaded the mesoderm of th=
chorion and its villi. The syncytium is very active and at
numerous points it also has invaded the mesoderm of the
chorion and villi. The amnion is hyaline, thickened, curled
upon itself, and at points its epithelial layer has proliferated.
forming small mounds.

The specimens just described show the fate of ova after
the embryo is destroyed, leaving first the cord and amnion
and then the amnion alone. Finally the cavity of the amnion
is punctured, the ovum collapses and the whole is converted
into a solid mole. Specimens of this kind are rare, since most
solid moles are formed from ova in which the amnion and
embryos were destroyed at a much earlier date.
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PatHoLocicAL EMBRYOS OF THE SEcoND WEEK.

The preceding pages have been devoted to the discussion
of those pathological ova in which the embryos were nearly
or entirely destroyed, leaving only the membranes. A large
number of these specimens appeared to be normal ova when
examined superficially, but careful examination showed that
in many of them mucus, leucocytes and pus were present be-
tween the villi. In many the chorion was thickened and more
or less invaded by leucocytes and syncytium, while in others
the cavity within had been obliterated completely to form
typical fleshy moles. We have in them all stages of trans-
formation between young normal ova and solid moles.

The specimens in the preceding sections are easily divided
into two groups: the first, in which the embryo and the
amnion are destroyed, and the second, in which the embryo
is destroyed but the amnion and more or less of the cord
remains. In each of these groups there are intermediate
stages which may be properly considered under this heading.
In the first group these changes began in very early speci-
mens, and in some of them the destruction of the embryo and
amnion was not always complete. These might properly be
considered with the embryos given in Table V, but I have
found it more convenient not to do so and have included in
this and subsequent tables only those embryos in which the
form and structure could be made out with considerable cer-
tainty. By doing this there is still a wide margin leit for the
imagination in linking the pathological specimens of a given
week with normal embryos. After this has been done it is
easier to correct errors than it is when the specimens in whiclr
the embryos have been destroyed are grouped with atrophic
ones. My arrangement for the present is as follows:

(1) Normal embryos.

(2) Atrophic embryos.

(3) Remnants of atrophic embryos.

(4) Owa with amnion but without embryos.

(5) Ova with neither amnion nor embryos.
(6) Moles.
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What has been said about ova with neither embryos nor
amnion applies equally well to those in which the amnion is
not destroyed. In this group there are also all intermediate
stages present, and they can be arranged in a series, if con-
sidered alone, for if the embryo is present there is also an
amnion, and adding them spoils the group. The group given
in Table IV could, therefore, be scattered under the follow-
ing headings, but this is not convenient, because the absence
of the embryo makes it difficult to determine at what time the
pathological changes in the embryo began, and, furthermore,
it is easier to consider alone those specimens in which the
ammnion is present with more or less of the cord, including an
occasional fragment of the embryo. This group blended with
embryos over four weeks old would compel us to subdivide
those of each week as follows:

(1) Normal embryos.

(2) Atrophic embryos.

(3) Remnants of atrophic embryos attached to the um-
bilical cord.

(4) Umbilical cords alone.

(5) Ovwa lined with an amnion alone.

(6) Moles with remnants of the amnion present.

With this brief introduction, I shall proceed to consider
pathological ova in which the development of the embryo is
arrested, beginning with those of the second week. In my
first Contribution there were none belonging to this list; in
the second Contribution there was one. I now have three
new ones (including No. 12) to add.

TABLE V.
ArreSTED DEVELOPMENT OF THE EMBRYO. (Second Week.)
No. | Embryo. Chorion. . HBRE:“EI i Changes in the Chorion.
: N At J, M o B
| mm, * mirm, days
162 32 70X 30X 30 | 81 Atrophy. .
250 = I0X QX0 Leucocytic infiltration of
l ' decidua, chorion normal.
321 z, 40X 40 X 20 | )
Iz 2.1 zo X 20 | 41 Small amount of mucoid mass
| Nor- | ' between villi.
| mal(?) | |
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‘The embryo of specimen No. 162 is one millimeter long,
with structures which would make it as old as Eternod’s or
Graf Spee’s, given in Table I. The chorion is very thin,
devoid of villi and enveloped in layers of coagulated blood.
Through this but little nutrition could have come to the em-
bryo, if it got any at all. The amnion fills the entire chorion
and its cavity measures 35 x I2 x I2 mm., although the
whole specimen measures 70 x 30 x 30 mm. According to
the menstrual history the age of the specimen i1s at least
fifty-three days, and if we deduct thirteen days, the age of
the embryo when it first became affected, then the pathological
process must have continued during forty days. Sections of
the embryo show that we are dealing with a remarkable speci-
men, in which great changes have taken place gradually. All
of the organs and tissues are dissociated, that is, they have
grown in an irregular manner, each one growing by itself,
not being markedly influenced by the surrounding structures.
The different tissues are not of uniform structure, being
mucoid in some places and necrotic in others, as is shown in
the figure. The mucoid tissue runs as a column from the
heart to the apex of the nodule and may have been derived
from the chorda dorsalis. At the point of union between the
amnion and chorion there are three elevations from the em-
bryo mass into the ccelom. These are marked in the figure.
The heart lies within a pocket of its own, which communi-
cates with the exoccelom and is filled with blood. There are
also blood-vessels filled with blood in the center of the embryo.

This interesting specimen of a dissociated embryo, that is,
one in which the tissues grew in an irregular fashion, is ac-
companied with another excellent one, No. 250, in which
these changes are just beginning. In many respects it is
normal, and for this reason I have also included 1t in Table I
as an embryo of the fourteenth day. The ovum and decidua
were curetted from the uterus and came to me opened and
well preserved. The presence of an excess of magma reticulé
gave the hint that the specimen was not quite normal.

The chorion, villi, syncytium and decidua are beautifully
developed and are normal in structure. Between the villi

7
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there is much mother’s blood and within them there is a well-
developed system of capillaries filled with embryo’s blood.
There are numerous leucocytes in the decidua, but they do
not form abscesses. 3

The front end of the amnion is wanting and its free ends
are well imbedded in reticular magma, showing that this
injury took place before the abortion was produced. The
embryo is normal in form, the heart and blood-vessels well
developed and filled with blood. The rest of the organs are
about of the same stage at No. 391, an embryo of the four-
teenth day. The tissues of the embryo and the ventricle of
the fore-brain are filled with numerous small round cells with
fragmented nuclei. . Most of the blood corpuscles are still
within the blood-vessels, but those within the tissues are per-
fectly normal and in no way do they seem to give rise to the
strange cells in the tissues. However, it may be noted that
the mesodermal cells are diminished in number in those tis-
sties in which the round cells are present, which indicates that -
the one changes into the other. The primary histological
change in this embryo is found in the mesoderm, which is
dissociating to form some of the so-called wandering cells.
Later this process affects the wall of the vascular system and
the blood cells escape into the tissues, as was pointed out by
His. The cells within the ventricle of the brain as well as
those of the neural tube are mostly fragmented and have be-
tween them a few normal blood corpuscles. It is probable
that most of these new cells arise from the dissociated nervous
tissue. I shall come back to this question from time to time
as I discuss specimens which have changes within them that
bear upon this point. However, this much is clear: the round
cells with fragmented nuclei lying within the tissues have not
emigrated from the blood, but, instead, have arisen by a pro-
cess of dissociation of the tissues within which they lie.

The process of dissociation, begun in No. 250, is carried to
an extreme degree in No. 321. Both of the embryos are of
the same size, but in the second the amnion and chorion have
continued to grow. The chorion is normal in appearance and
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is lined entirely by the amnion, the cavity of which is 35 mm.
in diameter. It is interesting to note that this ovum has
reached its maximum growth without the presence of a vigor-
ous embryo. Ova without embryos rarely exceed 40 mm. in
diameter, and in normal development the amnion reaches the
chorion and obliterates the exoccelom in ova of this size. [f
the cavity of the amnion is to exceed 40 mm. in diameter, it
15 necessary to have a fairly active embryo within it to secrete
the liguor amnii. As long as there is an exoccelom present,
which i1s not obstructed by magma reticule, it appears as if
fluid of the amnion 1s obtained from that of the ccelom.

In this specimen (No. 321) the embryo is attached to the
chorion at its middle, that is, there is no umbilical cord left.
The body cavity of the embryo spreads out on the inside of
the chorion, and into this the degenerated heart hangs. The
dissociation of the tissues is pretty complete, as in No. 162.
The outline of the brain is barely recognizable and all the
tissue in the tail of the embryo is of equal density. Here the
dissociation is complete. Unfortunately, the specimen had
been preserved in 50 per cent alcohol for ten days before it
was sent to me, and in a measure the extreme degree of dis-
sociation may be due, in part at least, to the macerative influ-
ence of the weak alcohol. However, this could not alter the
general outline of the embryo and its organs.

No. 1z is extremely interesting, for it also is probably
pathological, although I have often referred to it as being
normal. When it came to me I found considerable magma
in the ccelom, enough to almost obscure the embryo, but on
account of the general normal structure of the tissues I over-
looked the excess of magma. More careful investigation of
the chorion shows that there are also some fibrinous or mucoid
masses between the villi. They also indicate that the speci-
men 1s not quite normal. Furthermore, there is a marked
anencephaly and probably the beginning of spina bifida pres-
ent. Before a definite opinion can be given regarding the
normality of this specimen it will be necessary to examine
with much greater care than has been done the tissues of the
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embryo, and especially those of the chorion of many so-called
“normal” specimens. This will be done, no doubt, in the
near future.

e

Emeryos oF THE THirp WEEK.

The specimens of the third week can be divided into three
groups, representing normal embryos 16, 18 and 2o days old,
respectively. In the first division there is but one specimen,

TABLE VI
NorMmal EMBryos oF THE Tairn WEEER.

-
=
Specimen. | Embryo. Chorion. EE?
=)
T, | min, days
IR R R A n e 2.1 18x18x8 41
Thomson ....... 2.1 5.7 42
Elas ] e e 2.1 A A
Eternod......... 2.12 | 16.3
s e =t 2.15 15X 12.5 40
His SR s 2.2 gx8
e e e 2.4 gx8
Thomson ....... 2.5 15X 10 | 14
WMosged ol e 2.8 20X 18 X 11 ' 42
Chiaring? ... . ... 2.6 tgx12x 8
Hiag (Moo 2.6 3x%.5
Graf Spee....... z.0g 15X 14 Az
Hiz (EB). .. ... 3 2 4z
Iy o JHEC T 1 TR 3 | 19X 1] X 15§ 50
Janosik .. .. .. s 3 8 43
Hizs (BB)....coane 3.2 : T R T 48
Mo, Thg e o 5k : 17X I7.X 10 H
No: £86/ 05100k e 25 X 20X 15 17
L o T ) e 4 24X 16X g 42
No. 136 4 I4XTI XD 56
| S5 7 4 i R
His (II1) 4 30X 25 5I
BHis (LY. . 4.2 15
Steubenrauch (K) 4.3 | 52
{1y Fo il - et A 4.3 17X I4 X 10 38
Wagner ........ 4.5 I . 20
T e e 4.5 30X 30
Hensen. .. ... ... 4.5 21
it X e e 4.5 . 22 X 20
Iy fo e 4.5 : 10X 23X 15
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TABLE V1L
ARresTED DEVELOPMENT ofF THE EMBRYD,
(Third Week.)

No. |Embryo. Chorion, HeE;ir'ml ' Changes in the Chorion.
|
| mim. mim. days | ;
166 2.3 40 X 40 X 40 7L { Tubal pregnancy.
115 3 30X 27X 22 56 | Atrophic.
Atrophic.
196 3 Lo | {Tuh:h pregnancy
206 3 g5 X 15 X 10 | Atrophic.
246 | 3 30 X 21 X 14 Hyaline.
253 3 | B4 Hyaline.
2gzal 3.8 5o X 30 X 30 54 | Fibrous.
i ol LT 45X 45 X 22 | Fibrous and atrophic.
4o0 3-5
18 4 2B X 25 X 15§
228 4 fio X 25 X 25 70 Very fibrous.
244 4 25X 15 X 15
253 | 4 38X 10X 18 Hyaline.
qoz | 4 25X 20 X 15 Fibrous.
300 I 4 23 X 20X 20
309 4 gorswks
4oz 4 4JoX a5 X 20 bordwks
328 4-5 | Normal and covered with nec-
i rotic syncytium,

No. 166, and in it the dissociation of the tissues is complefe.
This is not remarkable, for the menstrual history says that
it is 71 days old, showing that the pathological process has
been under way at least a month. The ovum has thick walls
with a large cavity within lined entirely by the amnion, which
is not attached to it at any point. There are no blood-vessels
in the villi of the chorion. The embryo is cylindrical in form
and is attached for half its length to the amnion and then
perforates it. Its organs and tissues are almost completely
dissociated, there being but the faintest outline of the nervous
system 1n its center. In the tail end of the embryo there is a
blind tube, which may represent the allantois. Within a sac
on one side of the body, which communicates with the ccelom,
there is a small mass representing either the heart or the
umbilical vesicle. Greater changes could not have taken place
without obliterating the anatomy of the specimen entirely.
There are eight specimens (Nos. 115 to 400) of the second
group in this series, that is, embryos which began to degen-
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erate when they were 18 days old. A wvariety of changes
are found in each specimen which are by no means of the
same degree, thus permitting their discussion in regular order.
It is probable that those with the least amount of change in
them have been under pathological influences for less time
than in those in which the tissue changes are more marked.

There are practically no changes in embryo No. 2009, and
for this reason it may be classed with normal specimens.
However, it appears as 1f the chorion were atrophic, being
very thin immediately over the embryo, and the amount of
magma reticulé within the ccelom is greatly increased.
There are some changes in the amnion, as it has become
adherent to the embryo over its tail and back, and is wanting
entirely over its head. There are numerous cells in the sur-
rounding magma which may have migrated from the meso-
derm. It is clear that in this specimen the primary trouble
15 in the chorion immediately over the embryo, which receives
most of its blood-vessels at this stage. The amnion and coelom
were next affected, and had the abortion not followed the
tissues and organs would soon have dissociated.

The dissociation of the tissues is well under way in embryo
No. 246, the chorion of which is somewhat hyaline and the
amnion greatly distended. Unfortunately, the embryo is
broken. Enough of it remains, however, to show that the
central nervous system 1s distended and partly filled with
round cells, which seem to be derived from the dissociated
neural tube. The heart and large blood-vessels are empty,
and the liver and optic vesicles are wanting.

The changes in this specimen can be ascribad to the hyaline
chorion, but it is difficult to understand how this can cause dis-
tention of the amnion and destruction of the umbilical cord. At
any rate, the process of dissociation is well illustrated in this
embryo. The sharp boundaries of the tissues and organs are
obliterated and the cells which are liberated take on an indif-
ferent form. With the dissociation of the walls of the blood-
vessels the blood corpuscles wander out, to be added to the
dissociated tissues, and convert the whole into an indifferent
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mass, which barely outlines the embryo. Such a condition
is found in No. 196. The tissues are nearly homogeneous,
only the central nervous system and some of the large blood-
vessels being recognizable on account of the increased number
of nuclei in these regions.

In No. 115 the amnion is greatly distended and the embryo
is spread out upon it, much as is the case in the chick in
normal development. The body cavities communicate freely
with the ccelom, Wolffian bodies are still wvisible, and the
central nervous system, heart and some large blood-vessels
are represented as bands of round cells.

Various degrees of dissociation of the organs are seen in
different embryos, as is naturally to be expected. In No.
2gz2a, for instance, the outline of the body cavity is very
marked, it being distended and partly filled with round cells.
The amnion is also greatly distended, filling the entire ccelom.
There is no umbilical cord. Some of the spinal cord is still
sharply outlined; otherwise the dissociation is complete.

In embryo No. 252 the dissociation is complete with the
exception of the eyes, which have been converted into small
black spots composed of pigment cells. The skin is also
markedly thickened, the epidermis forming papillomata, as
well as small lens-like bodies.

In the specimens just considered only those organs which
are present in the early part of the third week were seen,
there being no signs of cartilage, muscles nor peripheral
nerves. In the next group of ten specimens we have clearly
the remains of organs and forms of embryos to correspond
with normal ones of the latter part of the third week, that is,
embryos 4 and 4.5 mm. long.

This group can also be arranged in the order of the degree
of pathological change. In No. 189 the central nervous sys-
tem is open below throughout its whole extent. A number
of motor nerve roots are developed, more in the region of
the tail than elsewhere. There are no cranial nerves present.
The heart is almost detached from the body, and the large
blood-vessels are irregular in shape and changed entirely from
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the normal type. The liver, stomach and intestine are want-
ing entirely, and the dissociation of the optic vesicle, chorda,
allantois 1s almost complete. In this embryo the branchial
arches and brain show the least changes in them, while the
rest of the tissues have suffered most.

Specimens Nos. 302, 300 and 328 are in many respects
alike and may be considered together. The walls of the brain
and cord are much folded and fill the central cavity in No. 302,
while in the other two they are thin, the central cavity being
enlarged and well filled with round cells, which, however, do
not all seem to arise from the walls of the nerve tube, for
their nuclei are smaller, being similar to those of blood cells.

The tissues of these embryos are pretty well dissociated,
being composed largely of round cells, within which the out-
lines of large blood-vessels may be seen. No. 328 has arms
and legs attached, which have undergone mucoid degenera-
tion, a well marked cavity, pleuro-peritoneal, and finally rem-
nants of precartilages which are not fully dissociated.

In the next embryo (No. 228) the central nervous system
has also shown itself most resistant. It is markedly dilated
and the walls are partly dissociated. There are also small
links of cells present, which remind one very much of the
growing cord, connecting large masses of dissociated tissue.
The wventricle is dilated and has within it a large mass of
dissociated nerve cells. In the face there are two large nerve
tubes extending from the brain, which no doubt represent the
eye vesicles and their stalks. The embryo with epidermis
intact, connects with the degenerated but apparently active
umbilical vesicle, but not with the chorion. The vascular
system is represented by a dissociated heart and a large blood-
vessel, which extends into the umbilical cord. The rest of
the tissue is a dissociated mass, more or less spotted, being
composed of a variety of cells, including possibly remnants
of myotomes.

Degeneration of the dissociated structures now follows
rapidly. In No. 253 the embryo still shows the outlines of
the pleuro-peritoneal cavity within, but the tissues have be-
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come more hyaline, the round cells having diminished in
number. Most of the central nervous system is fully de-
stroyed. There are traces left of some of the large blood-
vessels, the Wolffian ducts and the chorda dorsalis. No. 244
may be considered together with this specimen, for in it
radical changes have also taken place. The central nervous
system is still sharply defined, more so in the brain than in
the spinal cord. The heart is represented as a mass of cells
in front of the head. Below this there is an irregular body,
probably the dissociated liver, composed of epithelial-like
cells intermixed with some round cells. The rest of the tis-
sues are of homogeneous structure, with an occasional necrotic
mass. In the tail end of the embryo there are some blood
spaces with blood corpuscles, some of which infiltrate the sur-
rounding tissues. In many respects this specimen resembles
No. 115, with the difference that it is larger and was prob-
ably a little older when the pathological process began in it.

PatHoLOGICAL EMBRYOS OoF THE FoUrTH WEEK.

No doubt the reader has noticed that the embryos grow
more and more resistant as they become older, and this condi-
tion continues to a more marked degree in those of the
fourth week. In embryos of the second week pathological
changes in the chorion were followed by a partial or com-
plete destruction of the amnion and embryo, while in those
of the third week it is not always the same organ or tissue
which resists the influence longest. However, the brain and
heart are recognizable in most of the specimens.

When we reach the fourth week we find that the main
change in the normal embryo is due to the addition of the
peripheral nervous system, which is associated with a sharper
delineation of the organs; they begin to assume some of their
adult characteristics. A normal type with which to compare
these changes is seen in embryo No. 2, which has become a
standard. In my description of pathological specimens of the
fourth week I shall keep this embryo constantly in mind.
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The specimens of the fourth week cannot be considered in
the sequence given in Table IX, for a number of them are
straightened and, therefore, measure larger than others that
are more advanced in development but curled up in their
natural "shape. This, I think, is well shown in the wvarious
illustrations. However, it is clear that Nos. 334, 2835, 31z,
336 and 347 are decidedly larger than the rest, about the
same stage of development as the normal specimen No. 2, and,
therefore, about twenty-eight days old. The rest of the speci-
mens are younger and belong to the beginning of the fourth
week. In the first and younger group some of the embryos
that are straight and measure 8 mm. are a little earlier than
others that are but 5§ mm. long.

TABLE VIIL
Normar Emeryos or THE Fourtn WEEER.
Specimen. Embryo. Chorion, g:-;:
=
NI, mnin. days

o B P 5 24x18x8

Hiz (D2)....... 5 20X 15

Hiz (W)...... .. ' [ 28 X 20 21
H s R 5 2z

M e .25 =3 3
MNo: T 5.5 I8 % 14

e e S e 6 24 X% 18

I s e e e (3] 40 X 40 3
INo s e 6 58
Steubenrauch (I). 6 45
I e e B e 25 X 15 X 10 B
s o et o 6.5 28 X 20X 10 =
e e 25 X 28 52
bR e e 7 18 x 18

[ ol § R e o 64
Steubenrauch {II} 7 5T
His (B) . - 25 X 22

His {Stt] ....... 7-75 21X 17 57
Mever .o ovs s 8 45 23
Ty e g e 3 40X 33X 33

Norael o 8 22 3% 1T X IT 49
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TABRLE IX.
ArreESTED DEVELOPMENT OF THE EMBRYO.
(Fourth Week.)

No. | Tea tl;lr ol | = Dmension % /| H‘ngﬂ-ﬂi Changes in Chorion.
mm. | mm, days. |
122 5 20X 16 X 6 O3 Atrophic.
136 5 I4XIIX0 56 | Atrophic.
150 5 35X 3;: X 10 | But few wvilli.
201 5 | Atrophic.
398 5 : :
334 5 sox 4ox 30 | 4 wks. | Fibrous. Infiltrated with leu-
|  cocytes and syncytium,
8o 5 24x18x § | 8mall amount of mucoid mass
| between the villi.
401 5-5 i
340 6 .
2g7 G 3 mo. |
104 7 [Fasx o x s 35 | Atrophic.
370 | 4thwk. | 35 x 25X 15 | 10 wks. | Fibrous.
6o B
110 8 46 x 30 X 30 82 Fibrous. Invaded by leuco-
cytes.
141 8 40 X 30 X 20 78 Fibrous. From same woman
No. 110 was obtained.
275 8 JoxX30x 25 | 2mo. | Fibrous.
285 8 45 X 35 X 35 72 Very fibrous. Atrophy.
289 8 4 wks. |
312 8 25 X 15 X 10 | Fibrous. Invaded by leuco-
| _cytes.
347 8 40 X 35 X 30 | Fibrous. Infiltrated by leu-
! | cocytes.
336 8 | 35X 235X 13 Hyaline and fibrous.

Specimen No. 136 contains in it a normal embryo of the
fourth week, but its enveloping chorion is too small for its
age. The villi of the chorion are fibrous, but contain a large
number of blood-vessels which are well distended with blood.
The syncytium is very active and no doubt provided well for
the embryo. The only marked changes in this specimen are
the fibrous chorion and the excessive amount of magma re-
ticulé in the ceelom. Possibly the inequality of things may
have brought about the abortion.

Of the remaining specimens of the first group, No. 312
shows the least amount of change in it. The embryo, how-
ever, is straight, shows three gill arches and some myotomes.
The spinal cord can still be outlined in the tissue of the body,
which is well filled with round cells.
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Generally, in the rest of the embryos, the brain is solid,
the spinal cord dilated, the blood-vessels more or less dis-
tended with blood and the remaining organs and tissues pretty
well dissociated. These changes are least marked in No. 297,
which, however, is a pretty typical one. The outlines of the
precartilages can still be made out, and some of the peripheral
nerves are present. The lower jaw is disintegrating, which
naturally brings the distended medulla closer to the midventral
line of the head. All these changes are more pronounced in
No. 340. The dissociation of the organs is here quite com-
plete, with some indications of growth of the mesodermal
tissue, including the precartilages. In the spinal cord there
is a tendency toward regeneration, provided the curious
bands of cells seen here indicate it. The dissociation of the
larger blood-vessels 1s practically complete, but their outlines
can still be seen, although many round cells fill the surround-
ing tissue. This condition is practically completed in the
embryo of specimen No. 275, in which but few of the tissues
are recognizable.

In sper:imehs Nos. 104, 110 and 141 the destruction of the
embryos is pretty well under way, showing what may be the
fate of embryos of this sort. The details are much the same
in the different specimens, and may be summed up in the
words “more advanced.” That Nos. 110 and 141 are from
the same woman about a year apart is especially noteworthy.
The woman was suffering from leucorrheea and in general
the ova show the same changes within them. Nearly all of
the villi have been destroyed, and the main walls are fleshy
and are invaded by leucocytes. The embryos are dissociated
and atrophied. That the process was slow is indicated by
their menstrual ages. In one the amnion is destroyed entirely
and in the other it is greatly dilated, nearly filling the entire
cavity of the chorion. That two specimens coming from the
same woman should show the same changes in them indi-
cates that the cause of the trouble lies in the diseased condi-
tion of the uterus. There are a number of other specimens
which corroborate this conclusion.
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During the fourth week of development the preskeletal
tissues make their appearance, and through this change the
embryos naturally fall into the two groups under which I am
discussing them. The mesenchyme also becomes more resistant
and does not dissociate so easily. The peripheral nerves are
well laid down and the premuscle tissue is making its ap-
pearance. Thus we have new conditions by which we can
recognize the time at which development was arrested; these
naturally influence secondary changes in the embryo. In these
specimens hydramnios is nearly always found, and since the
embryos usually become markedly smaller when their de-
velopment is arrested it is rational to conclude that hydram-
nios is produced by a continued growth of the amnion and
chorion when the development of the embryo has been ar-
rested. I have found no evidence in favor of the theory that
hydramnios is due to arrested development of the amnion and
dwarfism of the embryo. Were this the case we should find
bones and cartilages in my specimens of the fourth week. In
the specimens given in Table IX we have four weeks’ embryos
in eight weeks’ chorions, not degenerated eight weeks' em-
bryos in eight weeks’ chorions. The four good specimens
(Nos. 347, 285, 336 and 334) of the end of the fourth week
are of different degrees of degeneration and form an excel-
lent continuous series. No. 347 is from an ovum in which
the mesoderm of the chorion is fibrous, the syneytium being
scanty and mixed more or less with pus. The changes within
the embryo are well marked, the brain being dissociated and
solid and the medulla and cord are dilated. The blood-vessels
are well marked, dilated and filled with blood, which is just
beginning to infiltrate into the surrounding tissues. The other
organs are just beginning to dissociate. The precartilage is
well marked, however, and the rest of the mesodermal tissue
has in it many round cells which seem to have come from the
blood. Many of these cells are in the pleuro-peritoneal cavity.
Conditions are advanced markedly in No. 285. Here the
menstrual history tells us that the pathological process has
been under way for a number of weeks. The mesoderm of



112 MALL, [Vor. XIX.

the chorion is fibrous and between the few villi covering it
there is much mucus rich in leucocytes. The embryo is
atrophic, the tissues, however, being still active, although dis-
sociated. The brain and head are reduced in size, the medulla
is solid and fills the region of the face, and the cord is dilated
and its walls are folded upon itself. The organs are more
dissociated than before, the large blood-vessels and the heart
being greatly dilated and filled with blood. The precartilages
and peripheral nerves are well marked and the remaining
tissue 1s pretty well filled with round cells. Most of the
epidermis is intact.

The two specimens just described show to what extent an
embryo four weeks old may dissociate when its nutrition is
partly cut off. In the next specimen (336) the amnion did not
continue to dilate as well as it did in Nos. 285 and 347, but re-
mained clinging to the embryo, as is the case normally at this
time. However, it is pretty well destroyed, being partly
infiltrated with embryo blood-cells. The ccelom is well filled
with granular magma, in which there are many migrating
cells. In form the embryo is curled upon itself and distorted.
Within the central nervous system is dilated and the walls
are folded upon themselves. The liver is completely infil-
trated with blood. Mesodermal tissues seem to be normal.
What is especially noteworthy is the condition of the vascular
system. The heart walls appear normal and the wvascular
system is well proportioned and filled with blood. It appears
as if it had functioned until the abortion took place. The
vessels from the embryo through the umbilical cord to the
chorion are cut off and the enlarged omphalo-mesenteric ves-
sels seem to take their place. The walls of the yolk sac are
necrotic, but have in them large blood-vessels, which on one
side spread over into the chorion. The old original circula-
tion has re-established itself and is now connected with the
chorion in this roundabout way. There are in the chorion
two kinds of capillaries, degenerate ones which are connected
with the umbilical vessels and new ones which communicate
with the omphalo-mesenteric vessels.
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The other specimen of the fourth week is the remnant of
the embryo from No. 334. Here the destruction is quite
complete, only fragments of a four weeks' embryo being
found in a small space of a large mole. The piece shows dis-
sociated organs of an embryo much like No. 285,

These specimens give the beginning and the end of dis-
sociated embryos during the fourth week, with an attempt to
remedy the difficulty in one specimen (No. 336), and the
almost complete destruction in another (No. 334). It is
probable that the primary trouble in No. 336 lay in the
umbilical cord.

Emervos oF THE FirrE WEEK.

The changes in the beginning of the fifth week are quite
similar to those at the end of the fourth week, for the normal
development has advanced but very little. However, toward
the end of the fifth week, when the anlages of the ribs
appear and there i1s further differentiation in the mesenchyme,
we also find modified pathological processes, which are quite
characteristic, and are not seen in earlier stages. The first
specimens, then, which are about to be described could also
with propriety have been considered with those at the end of
the fourth week. In these we find again the dilated and disso-
ciated central nervous system, dissociation of the tissues an
the organs, infiltration of the liver with round cells, and a
dilated and gorged vascular system. All these changes are
well marked in Nos. g7 and in 251. In No. 251, however,
the pathological changes are so marked that it merits a
special description. The chorion is well enveloped in pus,
showing that an active endometritis encircled it. The head
of the embryo is rounded, solid and filled with a dissociate
brain. The face is practically destroyed and the brain is pro-
truding on the dorsal side of the head. Following the sections
in order down the spinal cord, it is found that in this the
central canal is distended and the walls partly dissociated.
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TABLE X,
NormalL Empryos oF THE Firtn WEEE.

= - e

| =
| g .
Specimen. Embrya. | Chorion. L)
-
! =
; 2 !
mm. mm. days
Ly b e i 8.z 20X 12 |
|y Fri d % e 0 35X 36 X 20 | 5 whks.
No. 3880 ..t 0 | 52
Mo. 258 oussnenes 10 35.X 30X 28 I
Beloar: oot ' 1o 6o
L F b e e . 10 jox28x 15 _
No. 3Bg......... ' 10 ! 30
His (98).......-. | I0.3 35 X 25§ |
No. 100..... e II 30X 30 54
No. 353.--c..... | 11 40 X 35 X 30 |
IR IR AT e e | IT 30 X 27 | 61
His I.'%?}I ........ I1 30 X 25
Hiﬁ[g} Simya i | IL.5 3O X 27
e T2 35 X 35
His {él} ........ | 12.5 30X 27
TABLE XI.
ARreEsTED DEVELOPMENT OF THE EmBRYO.
(Fifth Week.).
-;- . Iéefnt t Dlmengll';‘;lﬁ ﬂ;f_ i h{enﬁlﬂlﬂ] I c'hﬂ.ﬂ_ {;5_5'; -t_'h_ ‘C;I- ion
2 thr;rn the Chorion. Age. | E i T
mm. mm. days
a7 g joX 30X 15 6r | Fibrous.
135 0 105 X 05 X 63 Atrophic. Infiltrated by leu-
cocytes.
281 | 9 10X 25X 2% me Fibrous. Abscesses.
366 | o . Fibrous or hyaline,
6r | 10 50 X 25 X 25 83 Pus between villi.
54 I :
I33 11 32X 32X 32 63 Normal in shape but fibrous.
288a It Be x 35 X 35 sor 6 | Fibrous. Invaded by leuco-
weeks | eytes and syncytium
343 Iz 45 X 35 X 25 Fibrous.
177 12 f
3308 | 12 6o X 55 X 50 128 | Infiltrated by leucocytes.
330b 12 55X 50 X 45 | 128 | | Infiltrated by leucocytes.
348 12 soX 3oX 2§ ' Fibrous degeneration.
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The usual changes are again seen in the vascular system, and
the dissociation of the tissues and organs is well marked. The
mesodermal tissues, including the precartilages and periph-
eral nerves, are more or less filled with round cells, which,
as the epidermis is wanting, have also wandered to the ex-
terior of the body.

Specimen No. 161 is especially interesting, for the inflam-
matory changes around it are no doubt due to the repeated
attempts at abortion by the mother. The woman was already
suffering with leucorrheea, and it was easy for her to extend
this purulent inflammatory matter into the uterus with the
rubber catheter she had used. While this experiment was fol-
lowed by great activity in the leucoytes and syncytium on the
outside of the chorion, an equally active reaction took place
within the embryo. The head end of the embryo is almost
completely dissociated, but the process is less intense in the
lower part of the body. In general, the changes are similar
to those in the embryos described above.

More intense. changes are found in embryo No. 135, in
which the duration of the pathological process must have
been long, judging by the changes in the embryo and
the chorion. The chorion, to which we look for the primary
lesions, is smooth and devoid of villi. The large amnion
within is filled with a jelly-like mass which became firm after
it had been treated with formalin. The atrophic embryo con-
tains a dissociated central nervous system without a brain, the
head being very small and converted entirely into a mucoid
mass. The eyes have sunk deep into the tissue of the head
and contain hard lenses, composed of lens fibers. The an-
terior end of the chorda dorsalis is much enlarged and forms
a mucoid tumor, on either side of which may be seen a large
cartilaginous mass of tissue. Heart and vascular system are
filled with blood, which extends through their dissociated
walls into the surrounding tissue, obscuring the outlines of
the organs and peritoneal cavity. All this shows that devel-
opment ceased a long time before the abortion took place, and
that the tissues simply grew onward in an irregular fashion,
thatﬁis, they dissociated.
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The remaining nine embryos of the fifth week may be con-
sidered together, for in many respects they are alike. In all
of them the bodies of the vertebre are well outlined and the
precartilages of some of the ribs are laid down. They may
be compared with the normal embryos, Nos. 109 and 163,
whose skeletons have bzen studied with great care by Bar-
deen. It may be that the first four embryos of this group
belong to the fourth week, for it 1s certain that their develop-
ment is not as far advanced as No. 163, but théy are fully as
large. The slight difference may be due to errors in measure-
ments or to the possibility that pathological embryos of
vounger stages may simply “swell” but not develop. FHow-
ever, the opposite is usually observed.

Specimens Nos. 54, 133, 348, 288a, 343 and 177 show much
the same changes in them. The tissues are well dissociated,
with a variety of other changes in the body. In Nos. 54 and
343 the front end of the brain is missing and the ventricle
communicates with the exterior of the body, as if the neuro-
pore were open. In these two specimens, in which the cere-
bral vesicles have been fully destroyved, there are but few
pathological changes in the rest of the body. They may be
compared with No. 256 (Fig. 8, Plate 1I1), in which the
fore-brain was removed by mechanical means, that is, through
rough handling, and is in every respect an anencephalic mon-
ster.

No. 133 i1s well dissociated, but in it, as in the rest of this
eroup, the liver 1s more like the normal, showing that in
later stages the liver is more resistant than it i1s in younger
ones. No. 348 shows about the same changes, only that n
addition the embryo as a whole is disintegrating. The de-
formed embryo from specimen No. 288a is from a mole in
which the chorion was found to be collapsed. The position of
the embryo is in the upper right hand corner. In No. 177 the
process of dissociation has outlined the ribs into two zones,
an outer and an inner, although no true cartilage is present.
Back of the eyes, in the occipital region, there are two car-
tilaginous masses, much too well developed for an embryo
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of this stage, and similar to those found in No. 135. These
changes are given as examples of further development of
some of the tissues after the general growth of the embryo
has come to an end. In No. 343 the fore-brain is destroyed
entirely and the medulla is distended. The outlines of the
organs and tissues are well defined, and they are fairly well
infiltrated with migrating blood cells.

The structure and form of the organs in No. 343 resemble
in many respects the state of things found in Nos. 330a and
330b. These two specimens came from twin ova which were
aborted 128 days after the beginning of the last menstrual
period, thus making the duration of the pathological process
fully nine weeks. The chorions are both fibrous, are envel-
cped in pus and infiltrated with leucocytes. Both embryos
show practically the same changes in them as are found in
several other sets of twins, which seems to me to be strong
evidence in favor of the theory that the deformed embryos
are due to endometritis. The changes in both embryos are
very much alike and can be described together. The epi-
dermis 1s intact, but the true skin is hypertrophied, and in
front of the head, in the region of the deformed mouth, the
epidermis shows pecubiar thickemings. . Both spinal cords are
dilated and their walls are dissociated. The cerebral vesicles
and mid-brain are nearly destroyed, the main portion of the
head being taken up by the hind-brain. The large blood-
vessels and the heart are filled with blood ; in 330b the wall of
the ventricle i1s infiltrated with blood cells and in 330a it is
nearly destroyed by them. The tissues and organs of the
embryos are well dissociated and more or less filled with
round cells. Some of the liver tissue is necrotic.

In reviewing the most marked peculiarities of the path-
ological changes in embryos of the fifth week, it may be note
that the differentiation of the tissues has made some of them
more resistant than others; the more central tissues show the
least amount of change, and the extremities, head and face
the most, these giving way first. The spinal cord and
medulla show more resistance than the brain and do not dis-
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integrate as easily. The wvascular system seems to suffer
more than the nervous system does, but this may be due to
the character of the primary trouble in the chorion, which
probably first made itself felt in the heart. It is clear that
when the heart is affected and stops that the embryo is
then deprived of its nutrition, and under these circumstances
the brain suffers before the spinal cord. Among the tissues
the precartilages and cartilages suffer least of all. i

EMBRYOS OF THE SixtH WEEK.

In the beginning of the sixth week of development the
cartilages of the extremities are outlined, and at the end of
the week some of the ossification centers are present. Coinci-
dentally the peripheral nerves ramify through the body and
the muscle anlages appear. Thus we have before us a highly
differentiated organism, and from now on anything which
affects its nutrition does not produce a like influence in all
of its tissues and organs. The reader has noticed, no doubt,
that the present study is gradually leading in this direction.
First the umbilical vesicle is most resistant, then the nervous
system and now it is the skeleton. At first the blood-vessels
possess the greatest power of growth before they were de-
pendent upon the heart, but later when they are, they appear
to suffer most, and the other structures are only affected in
a secondary way, for they in turn receive their nutrition from
the blood.

The changes in embryos of the sixth week can be followed
with greater ease than those in earlier embryos, for they are
less rapid and there are a larger number of known structures
present to tell the story. In studying the pathological em-
bryos, I naturally compare these changes with the normal in
embryos of about the same age, and as a standard Nos. 109
and 144 are constantly employed (Plate IV, Fig. 10).
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TABLE XII.
NorMAL EMBRYOS OF THE SIXTH WEER.
=
E
Specimen. | Embryo. Cherion. *-.jg:-
I g
mm, mm, days
o b e ; 12.5 40X 32
]"rg:}_ 355. ......... | I3 SN 2
R S S ava I3 5X 25 2
His {Il?{z} ........ | I3 - g.-;
Hiz (Brz)........ | 13.6 35X 28 63
1o farli o A SR : 14 40X 30X 30 | 6o
Iy BT e e | I4 « 29 X 28 X 13§ {
Mosgbol s [ 14 [ 55
1) Friind s AR e - 14.5 30X 30X 30 63
I e e | 15 04
His (Drx)....... | Is 45 X 40 |
L s S e no [ I5 2= % 28 i
Mes zel. o | 16 . Go
L e SR R 16 45 X 35 X 25
His ?th} ....... | L7 5I
Bee Tl 17 54
T | 17 35X 35 X 25

The first pathological specimen which I shall consider is
No. 311, an unusually good one, for it is well preserved and
there is every indication that the changes in it were produced
gradually. Unfortunately, the menstrual age is not known, but
I am of the opinion that it must be at least fifty days, that is,
about two weeks more than normal embryos of the same
size and degree of development. The chorion is covered with
villi of unequal size, which show all degrees of activity, some
being hypertrophic and others atrophie, fibrous and more or
less invaded by leucocytes. The surrounding inflammatory
process has gradually destroyed the wvilli. The condition of
the vessels within the villi also indicates that the process of
destruction has been gradual; the large villi contain fairly
well developed capillaries, and the small ones are devoid of
them altogether. The umbilical cord is enlarged in its center
and very small at its attachment to the chorion. In general,
it is fibrous and its blood-vessels are contracted and empty.
The enlargement in the cord is due to the mucoid masses
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TABLE XIII.
ARRESTED DEVELOPMENT OF THE EMBRYO.
(Sixth Week.)

No. [Lengtholl Diemsionacl | Merstewal | Changes in ths Chorion
|
mm. | mm. days.
311 12 | 36X 30X 30 Fibrous.
By 13 TO% 40 % 20 | Atrophic and fibrous
174 1z | 35X 25% 2% 56 Atrophic. Invaded by syn-
cytium,
182 13
325 I 55 X 55 X35 73 Hyaline. .
_}543 :g i 503[? 2 = Normal. DMuacus and pus be-
: tween villi.
275" LA Fibrous.
276 | 13% | 70x% 35% 33 .+ 8o Fibrous.
2z | rg 45 X 25 X 25 Fibrous (2.
22 14 80X 15X 15 Villi invaded by leucocytes.
azo | 14 ‘ 40 X 30X 20 Fibrous and atrophie.
ghe | T4 | | : cra
341 | I4 | 7oxboxso | Fibrous. Some wvilli cedema-
- tous. [(Twins in a single
[ chorion.)
B1 15 65 X 55 X 35 R4 Atrophic, infiltrated with leu-
| COCYLes.
I32 50 ¢ 42 X 30 Sq Atrophic.
142 ‘ 15 | 59X 40X 30 12 Fibrous. Invaded by syncy-
! tium,
2oo | If 35X 25X 15 Fibrous
agz | 15 Very large 18g () ;
364 | 16 go X 50 X 40 09 Fibrous and atrophie.
i3y | 16 bo X 50X 30 B Fibrous. :
207 | 16 76 X 45 X 45 Chorion hyaline(?). Syncy-
| tium irregular. Decidua in-
filtrated with leucoytes.
, (Twins in a single chorion.)
F3a " a6 | 59X 30X 30 Hyaline.
344 | 16 | 45 % 45 X 45 Fibrous and atrophic.
203d | 13 27 % 27 X% 27 Normal(?).
188 17 | 45 X 40 X 40 6o Very fibrous.
2185 | 17 45 X 40 X 40 12 wks. Fibrous.
g | xe | 0o X 40 X 40 13 wks Fibrous. Invaded by syn-
cyfinm.

within, seen so often in pathological specimens. Within the
embryo the vascular system and heart are much dilated and
filled with blood. The whole condition of affairs indicates that
the circulation was interrupted shortly before the abortion
took place.

The embryo is imbedded in an irregular mass of granular
magma, and from its external form it seems to be nearly
normal. However, its neck is kinked too much in front, and
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sections show that there is an active growth of scar tissue at
this point. In general, all the tissues are more or less dis-
sociated, the cartilages and precartilages being most resistant,
TFhe walls of the heart and blood-vessels are not sharply
defined and many blood cells spread from them into the sur-
rounding tissues. The central canal of the spinal cord is dis-
tended and the peripheral nerves are well infiltrated with
round cells. The dissociation of the fore-brain and mid-brain
is pretty complete, and the walls of the medulla are spreading
cut into its ventricle. In general, the head is reduced in size,

The most marked secondary changes are seen in the
mesenchyme of this specimen. At points there are fibrous
thickenings in the skin, which frequently form papillomata,
covered more or less with a single layer of epithelium. In
front the face and chest have grown together, the point of
union naturally closing the mouth, including the tip of the
tongue in a mass of round cells.

I picture the whole process as follows: In general, the de-
struction of villi in the chorion 1s followed by fibrous atrophy
of the umbilical cord and arrest of the heart beat. After the
circulation has ceased the organs and tissues gradually dis-
sociate and blood cells enter the tissues. Probably before
the changed conditions had reached this extreme state the
brain began to dissociate and became solid, and the face
atrophied and united with the chest below. The changes in
the rest of the embryo were not marked until the circulation
ceased altogether. It is clear, however, that the brain dis-
sociates before the rest of the embryo, for we constantly find
in it more radical changes than in other portions of the
embryo.

Practically the same pathological changes described for
specimen No. 311 are found in Nos. 375, 69, 174, 182 and
325. No. 174 has horn-like processes and No. 182 has a
straw-colored necrotic mass in front of the head. No. 323
shows still more advanced changes, the necrosed liver is dis-
integrating, this process having begun in 311. From all
appearances this embryo has been dead for a long time, which
is also indicated by its menstrual history.



122 MALL. [Vor. XIX.

Embryos 14 mm. long repeat the story given by those
13 mm. long. The least amount of change is found in No.
270, which is nearly identical with No. 311. However, the
brain is not quite so solid, the dissociation of the tissues of
the body is about of the same degree and the frontal process is
united to the thorax below. Within the medulla there are
papilliform sprouts of nerve tissue which extend into the
ventricle, just as in No. 311. No. 346 may be a little older
than No. 270, but the changes in it are not quite so advanced,
nor has the frontal process united with the thorax below. The
head and neck are also straight in Nos. 262 and 232, the
changes in the tissues being very advanced. In No. 262 the
cerebral hemispheres form a solid mass, which looks like an
abscess, the medulla is much distended and its thin anterior
wall protrudes through the mouth. Much the same condition
is found in the cylindrical head of No. 232. In it the large
fifth nerve may be seen running to the surface of the body,
and acts as an index to tell how much of the head has become
atrophied. The arms and legs are gorged with well stained
round cells, indicating that secondary changes have taken
place in them.

The marked changes which have taken place in the brain
and head have met their end in embryo No. 276. Here we
find advanced changes in the head, but the body is much like
the other specimens. The medulla is greatly distended and
fills entirely the rounded top of the body, the rest of the brain
having been expelled through an opening which is still pres-
ent. Around the edge of it the epidermis is piled upon itself,
apparently attempting to heal the wound. The severe changes
in the chorion and the long duration of the process have ended
by destroying entirely the brain and the top of the head,
leaving the body of the embryo capped only with a remnant
of a head containing a dissociated medulla.

Most radical changes are found in specimen No. 365. The
embryo is within a fibrous chorion. There is spina bifida,
iniencephaly and anencephaly. The mouth is closed completely
by the tongue hecoming adherent on all sides. The tissues of
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the body are necrotic, and most of them are infiltrated with
round cells, and there is irregular growth of the mesodermal
tissues, especially those of the tendons and perichondrium.

The embryos of the second portion of the sixth week, that
is, embryos 15, 16 and 17 mm. long, may be brought together
in three groups, according to the degree of change in their
tissues.

In the first group there are three specimens, Nos. 263d,
132 and 188. In these the first changes are seen after the
circulation has been cut off. The tissues and organs are
sharply defined, the vascular system is distended with blood,
and more or less round cells are found in them. The fore-brain
is solid and the medulla and cord are somewhat dissociated.
In No. 263d the brain has broken through the palate and a
considerable amount of it has escaped into the mouth. How-
ever, this embryo is macerated somewhat and is slightly torn
in the region of the back, and the brain capsule may have
been torn open by mechanical means. In embryo No. 132
the extremities of the right side of the body are atrophic,
while those of the left appear to be normal.

In the second group of specimens (Nos. 344, 137 and 357)
the changes in the embryo are more marked. The blood-
vessels are gorged, their walls are not sharply defined and the
blood cells extend from them into the surrounding tissues. In
No. 344 the brain is reduced in size, is solid and occupies but
a small portion of the head. The medulla is dissociated and
expanded and has been pushed forward, almost reaching to
the front part of the head. Below this the jaw is kinked over
the chest, with which it has formed a secondary union. Over
the regions of the fore-brain and mid-brain there are spots
in which all of the surrounding tissue is wanting entirely,
thus exposing the brain freely at these points.

The last group includes the embryos in which the changes
are extreme, and includes seven specimens, Nos. 81, 142, 200,
212, 215, 330 and 364. In them the tissues are well disso-
ciated and more or less filled with round cells. The usual
changes are seen in the central nervous system, the spinal
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cord being dilated, while the brain and medulla are solid. In
these embrvos the dissociation 1s carried to an extreme de-
oree, the extrenuties being atrophic, and in some of them the
embryos are pretty well -disintegrated. In Nos. 81, 200 and
212 the face and the top of the head are composed of a thick-
ened mass of necrotic tissue, and the changes in the central
nervous system are extreme. The embryo of specimen No.
215 18 broken into a number of pieces which barely hold
together.

Specimens Nos. 142 and 339 are quite typical ones of this
stage, for in them the dissociation of the tissue is pretty
complete, and the outhnes of the organs are quite obscure.
Most of the blood has left the blood-vessels and 1s in the
surrounding tissues. The fore-brain is completely separatzd
from the medulla in No. 339, and in general it is reduced
m size: some of it may have escaped through the front
of the head, which is broken off. The medulla is rounded at
its free end, is distended and fills most of the head. Had
this specimen lived it would probably have formed an anen-
cephalic feetus. But in order to have lived through gestation
the change in the whole embryo could not have been as radical
as it 1s in this specimen, and judging by the anatomy of anen-
cephalic monsters the destruction of the brain doss not, in
all probability, begin until some time after the sixth week.
In No. 142 the changes within the embryo are also extreme,
but the remnants of the organs remain within the body.
However, the external features of the embryo have van-
ished entirely, the arms and legs having atrophied completely.

No. 364, which bzlongs to this group, is a most remarkable
specimen, for it forms a typical monster and 1s accompanied
by an excellent history. The ovum, covered with a few
ragged villi, 1s from a first conception in a woman who had
been married four years. It was from a natural abortion,
the woman being very anxious to have children. In general,
the woman appears to be healthy, but she has suffered from a
variety of troubles with her uterus and vagina, which are
given at greater length in the history of the case. The usual
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changes are found in the chorion, indicating faulty implanta-
tion and inflammation. The embryo, whose menstrual age is
09 days, corresponds in length with a normal embryo 40 days
old, that 1s, having a menstrual age of 68 days. In other
words, the pathological process in No. 364 has been under
way for fully a month.

The large blood-vessels and heart are still filled with blood
and there 1s a general mhbltration of the tissues with round
cells; the vessels of the umbilical cord do not reach to the
chorion, showing that the nutrition of the embryo has been
cut off entirely. There i1s a general destruction of the tissue
due to, or causing, the irregular growth of the embryo. This
1s especially well marked in the brain and spinal cord, which
- are rudimentary, are converted into a mass of vascular con-
nective tissue capped by a rudimentary shield of brain tissue,
as is illustrated in the figures.

There is pronounced hare-lip, the ears are displaced, and
there i1s exomphalos, spina bifida and pseudencephalus; the
latter is no doubt the forerunner of anencephalus.

That the pathological conditions found in most of the
specimens reported in this contribution are not of germinal
origin, but rather due to the changes in the environment of
the ovum, as may be brought about by endometritis, is illus-
trated beautifully by two sets of twins of the sixth week,
which T have bezen fortunate enough to procure—one from
Professor Bridel and the other from Professor Minot. To
these may be added the twins of the fifth week (Nos. 330a
and 330b), the two sets of specimens, each from the same
woman (Nos. 110 and 141 and 308 and 323), kindly sent
me by Drs. West and Ballard. - These groups of specimens
speak volumes against the germinal theory of merosomatous
monsters. The facts of the casz have been discussed under
a special heading above, and they need not be repeated here.
However, 1f the law of probability and the normal condition
of the embryos in earlier pregnancies were not taken into
consideration, they could be explained by the germinal, just
as well as by the environmental theoryv. The conclusive evi-
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dence in favor of monsters being due to a change in the
environment, which causes faulty implantation of the ovum,
thus impairing the nutrition of the embryo, is found in the
study of the embryo in tubal pregnancy, where g6 per cent
of them are monstrous. Were the primary trouble in the
germ, no more pathological ova should be found in tubal than
in uterine pregnancies. Furthermore, all this is vouched for
by comparative experimental teratology.

To be sure, polysomatous, pansomatous and those meroso-
matous monsters that are due to an arrest of development at a
very early stage (monopodia) and those variations of an
hereditary nature (polydactyly, polymastia) and ordinary
anatomical anomalies, cannot be due to changed environment
at a stage so late as the fourth week of pregnancy, and some
of them, like variations in the hands and feet especially, are
markedly hereditary, and therefore germinal in nature. How-
ever, this digression is not altogether to the point; the mero-
somatous monsters, the subject of this report, are due to a
direct experiment which is equivalent to the mechanical re-
moval of most of the villi of the chorion.

The two sets of twins (Nos. 207 and 341) are alike in
many respects, for each set i1s contained in a single chorion.
The degree of development and degeneration is about the
same for each set. In No. 207, the younger one, the process
was severe but not of long duration, while in No. 341 the
cpposite must have been the case. In both sets the organs
and tissues are well dissociated, showing the usual changes
so often seen in the embryos studied. When I first took up
the study of pathological embryos T was inclined to the idea
that the changes in the chorion were often of a secondary
nature, but as the specimens became more and more numerous
and were preserved better and better, which enabled me to
study them with greater care, this idea had to be abandoned.
Now it is clear that we are dealing with a simple experiment
which must bring about the changes in the ovum and embryo
to make it pathological. The greater number of ordinary
abortions in the first month consists of ordinary pathological
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embryos. The changes in them are so radical that it is im-
possible for but few of them to develop into monsters had
they not been aborted. However, it is not difficult to imagine
specimens in which the changes are not so extreme, that is,
they are due to minor changes in the chorion, which may
retard the development of a part of the embryo, and after-
wards become corrected, thus favoring the growth of a dis-
torted embryo into a merosomatous monster. In nearly all
of these embryos there is a tendency for the liquor amnii to
increase in quantity, a condition which must also be viewed
as a secondary process, and, therefore, cannot be of funda-
mental significance in the production of monsters.

It i1s evident from the study of pathological ova that in
order to complete the chain of evidence it will be necessary to
study anew and with much greater care the membranes of
embryos which appear to be normal, for in them we shall no
doubt find the very earliest stages of monsters which could
have existed and grown throughout pregnancy. The recent
publication of Fischel, as well as the more careful study of
some of my “normal” embryos (Nos. 6, 10, 11, 12 and 80),
indicates that embryos of this kind will probably serve to
clear up entirely the subject under discussion.

EMBRYOS OF THE SEVENTH WEEK.

In the seventh week, when some of the bones are ossified,
the embryos have reached a stage in which interference with
their nutrition does not shatter all of their tissues at once.
The effect upon the central nervous system is still more pro-
nounced than that upon the other tissues, and even at this late
period the dissociated structures continued to grow in an
irregular fashion.

The number of specimens at this time is also greatly
diminished, as is naturally expected, for the younger ova are
attacked early by the infected mucous membrane of the
uterus and few of them survive until the seventh week. It
follows, then, that as gestation continues pathological ova are
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less and less likely to be found. To be sure, the diseasad
specimen may be retained in the uterus for a long time as a
mole, with or without an embryo, but if the chorion is not
affected during the first few months of pregnancy it is likely
to go on to full term, or if it 1s aborted so late it rarely con-
tains a dwarfed embryo. Furthermore, infections of the
uterus are infrequent after pregnancy is well under way, and
n case 1t does take place, the probability of its attacking the
whole chorion 1s slight. The embryo would probably with-
stand the insult, since it 15 now more differentiated and more
resistant.

There are . my collection ten pathological specimens of
the seventh week and half of them may be normal, at least
the changes in them are but slight. Furthermore, after the
seventh week there is but one pathological specimen a week
until the fourteenth week, and none from this time until the
end of pregnancy.

A summary of the embryos brought together in the various
tables is as follows:

Mesioalarforms s R 1)
Ova with neither embryo nor ammion ........ 20
Owva with ammion but without embryo ........ 15
Pathological embryos of the second week ... ... 4
Pathological embryos of the third week ...... 13
Pathological embryos of the fourth week ... ... 21
Pathological embryos of the fifth week ....... 3
Pathological embryos of the sixth week ....... 2

Pathological embryos of the seventh week . .... 10
Pathological embryos of the eighth week ... ... 2

Pathological embryos of the ninth week ...... I
Pathological embryos of the tenth week ....... 0
Pathological embryos of the eleventh week. . ... |
Pathological embryos of the twelfth week .. ... 0
Pathological embryos of the thirteenth week .... 1
Pathological embryos of the fourtzenth week I
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This infrequency of pathological ova as pregnancy con-
tinues is not at all remarkable, for human monsters at term
are not so very common, and while they are produced in the
early months of pregnancy, at first the changes in them are
slight, and consequently they are not aborted. The pathological
ova in which the changes in the embryos are very severe are
the kind that are aborted and the ones which I have been con-
sidering. However, the reactions in them give us a hint of
what takes place in the early stages of monsters that continue
to develop until the usual end of pregnancy.

Of the specimens of the seventh week, No. 128 is normal
in every respect with the exception of the presence of a fairly
marked magma reticulé in the ammiotic cavity. Tlis I
have not found in other normal specimens, and, since it is the
earliest and most constant sign of a diseased embryo, it i3
worthy of mention. No. 307 15 also no doubt normal,
although small clumps of leucocytes are found bztween the
villi and at points they are found in the mesoderm of the
chorion. Nos. 268 and 338%a may be normal, although some
tissue changes are seen. These may be due to maceration, for
the specimens are not especially well preserved. Dissociation
may have begun in No. 345, but it is more or less obscured by
the extensive maceration which accompanies it.

Marked pathological changes are found in specimens Nos.
320 and 94. In them changes are found in the chorion, show-
ing that the attack by leucocytes has bzen very severe. In
one (No. g4) there i1s a great amount of granular magma
within the ammnion. The tissues of the embryvos are disso-
ciated, the bramm and cord being nearly solid. In genzral, the
boundaries of the organs are obscure, their tissues being more
or less infiltrated with round cells. We have in these two
embryos conditions found so frequently in younger specimens.

No. 293 15 a specimen of unusual interest, for the sections
show that most of the embryo is normal, only one portion
of it being affected. The blister upon the back was
recognized by Dr. Lamb when he opened the chorion. It is
flled with a granular albumen, and at its edges burrows nto
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TABLE XIV.
NormaL EmMBRYOS OF THE SEVENTH WEEK.
I
| g
Specimen. | Embryo. | Chorion. %é‘;"
| :
|
|
| mm. mi. days
|} s e i ' I8 40 X 30 X 20
T AP TR e 13 35
No. 160 18 2 MOS.
Lt s i e 3.5 40 X 30
No. 28 . ' 19 50 X 30 X 20 | 47
Mo eaguma i 2 l 19 ' 40
Mo rzis oo e 20 50 X 43 i 760
Neo. zz2.. 20 35X 30 X 30 |
. No. 240, ... 20 50X 40 X 30 |
Mo.imou et ol 21 45 X 45X 45 .
Minot .......... ' 22 ! 53
(i s o 22 - - 56
1y P R R 23 ' 30 ,
Nosagas oot 23 70X 50 X 50 '
Ly Frigs fon i i S 2 66
Bz (W) ...ooces 23 55 X 50
No. 52 i 22 40 X 30
O o e 23 30 65
Ens apiis i 23 55 X 50
I e e E e e o 24 | 77
P bl e S R | 24 50 X 30X 30 68
1 Pt e MR 24 fio X 45 X 40 84
TABLE XV.
ARRESTED DEVELOPMENT OoF THE EMBRYO.
{Seventh Weelk.)
Mo. ;IEnn'Fhii;:;rl D’“&?ﬁi’:‘s of | Menstrual Changes in the I?hclriun.
320 18 | 70 X 50 X 40 I‘Scrme fibrous. Ovum swollen
I and a few masses of leuco-
cytes.
338z 18 45 X 45 6 to 8 wks. | Normal.
293 Toi| 30T 4
months
345 1g |fox350xs50
04 20 |soX4o0Xx3o Atrophic and invaded by leu-
I cocytes.
128 20 50 X 43 76 Normal.
201 20 | Fibrous and invaded by leu-
cocytes and syncytium.
307 20 40 X 40 X 40 Invaded by leucocytes.
268 2z
226 24 fo x 6o X 30 87
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the mesoderm, which 1s well infiltrated with round cells. The
“mflammatory” process extends along the middle of the back
to the top of the head. Immediately over the cord, in the
middle of the back, the infiltration of cells extends throughout
the mesoderm and includes the meninges of the cord, showing
a similarity with the changes in the case of spina bifida in
the embryo described recently by Fischel (Plate I). It cer-
tainly would be very easy for a localized affair like this to pre-
pare the way for the production of spina bifida. Possibly in

the course of time, after my pathological collection contains
~thousands of specimens, intermediate stages will be found
which will show that the changes found in this embryo favor
the production of monsters with spina bifida,

Another embryo in which the spinal canal is broken open
behind (No. 226) shows extensive alterations in its tissues.
The changes in the chorion indicate that the circulation within
the embryo had ceased some time before the abortion. Its
mesoderm is fibrous and almost devoid of blood-vessels.
Between the ammion and chorion there is a iayer of organized
blood from the mother, showing that there must have been a
rupture some time before the abortion.

The external form of the embryo is interesting, the trunk,
extremities and cord being normal i form, while there is a
marked defect in the head. Here on the dorsal side the de-
structive process has also included the upper part of the
spinal cord, producing complete spina bifida. The rest of the
central nervous system is still intact, but the cerebral vesicles
are reduced in size and are exposed to the exterior of the
body. The free end of the upper part of the cord is broken
quite abruptly, while that of the lower part of the medulla is
rounded off, i. ¢., it appears to have healed over. The larger
portion of the cervical cord is missing; it may have escaped
through the dorsal opening.

There are marked changes in the tissues of the body, which
may be due to maceration rather than dissociation. The con-
nective tissues, including the bone and the vascular system,
are well preserved, with more or less round-celled infiltration

and possibly some fibrous thickening.
9
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A more advanced stage of the conditions found in No. 226
may be seen in No. 201, which in addition has cyclopia. In
this specimen there are marked changes within the chorion to
account for the degeneration of the embryo. The villi of the
chorion are intermingled in irregular order with blood, fibrin
and pus, and the mesoderm is fibrous and more or less infil-
trated with leucocytes and syncytial cells.

The form of the specimen is that of a younger embryo,
but the ossification centers of the maxilla, mandible, clavicle
and humerus are present. The epidermis is nearly com-
plete, thickened at points, but wanting over the top of the
head. The mouth and anus are obliterated and the coils of
intestine form a single mass, into which the entodermal cells
ramify. In form the thoracic region, vascular system and
liver are normal, although the cells of the latter are necrotic.
Throughout the embryo there is an extreme growth of meso-
dermal tissue, apparently that of the precartilage being the
most active. This newly-formed tissue seems to have invaded
the embryonic muscles which are more or less destroyed.

The changes within the central nervous svstem are extreme,
the brain bemng greatly deformed and separated by a growth
of connective tissue from the spinal cord below. The cap-
like process upon the head contains the medulla and mid-
brain, which are well dissociated, partly necrotic and partlv
infiltrated with round cells. On either side of this there are
two degenerated cerebral hemispheres which communicate in
front of the medulla. The spinal cord begins quite abruptly
in the upper cervical region, and ends in a marked fibrous
tumor, one-half millimeter in diameter, in the upper lumbar
region. In the lumbar and cervical regions the spinal canal
is filled with mesodermal tissue rich in blood-vessels. Here,
however, spinal nerves are present, showing that the destruc-
tion of the spinal cord is of recent date.

The two eyes form a single hour-glass-shaped body, with
a double retina, two lenses, a single choroid and a single
median optic nerve, which does not reach to the brain. Be-
tween this and the ear and tongue there are a variety of



No. 1.] ORIGIN OF HUMAN MONSTERS. 133

structures—muscles and nerves—which are difficult to trace.
Some nerves pass to the epidermis and may represent branches
of the fifth, and one forms a commissure across the median
line. At any rate, there has been a great deal of shifting, anl
it is natural to think that the eyes did likewise, as is the case
in the experiments on Fundulus, mentioned above.

Emeryos oF THE Eicate WEERK AnD OLDER.

There are but two specimens of the eighth week (Nos. 79
and 152), one about 56 and the other 57 days old. Both are
strangulated embryos imbedded in a mass of granular magma
with the chorion more or less infiltrated with leucocytes. No.
152 is from a woman suffering with endometritis, this being
her third successive abortion, each of which took place during
the third month of pregnancy. In this specimen the umbilical
cord 1s thin and very much twisted, a condition which might
also interfere with the nutrition of the embryo.

The bodies of the two embryos are more or less altered, the
greatest change being found in the central nervous system, as
found in so many of the younger specimens. The vascular
system is dilated and there are clumps of blood cells in the
surrounding tissues. In No. 152 the connective tissue appears
to be more fibrous. than is normal, the cutis being more or less
hypertrophied.

The remaining specimens may be considered in two groups:
(1) Those with 4 tendency towards club-foot, the most com-
mon malformation, and (2) those tending towards partial
destruction of the central nervous system, also a very common
malformation. At the present time, I cannot do better than
to describe these specimens in regular order, for there are not
enough specimens to allow following the changes from one
to the other with any degree of certainty. Table XVII shows,
however, that the placentz are involved in all cases in which
they were studied. The villi are more or less fibrous or hya-
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Specimen. B Chorion. 2 b | Bpecimen. 2 Chorion. = _'IED
E g§< | E | £
i = ‘ = =
mm. Tm. | days ‘ TiT. . days.
No. 118, 23 0 I'\n.gl_q_. 45 03
His [Dri'}'l 25 45 X 40 | Mo. 105.. | 48 83
No.gg... | =27 40 - I?'-..'n-. 184.. | 50 |boX 55X 55
Nu.:gz 27 | Jox 60 % 50 | | No. 151.. | 52 |80 x 6ox 6o
No. 403.. 29 64 ||No.16g..| 52 | 1 =
No- 45, 28 | 40X 35 X 20 No. 139.. 55 | Box 65 x 40 70
No. 203.. 28 | 40%x 30 % 30 | No. 326.. 55 o
No.26... | 3o 25 (| Mo. 267...| 590 | I By
MNa. 155 . - 30 50 X 40 No. z0... Ho ; | 74
No. zoz.. 3o | 71 Nop. 171. . fo |[ToXxcsox 5o | 5
Nn.u-;r”i 30 (60X 45 X 20 | No.gz...| 7o | I 08
No. 274. 31 | 57 |(|No.23...| 70| | 65
No. 3?3 31 sex35 | g No. 3c0.. | 73 | | 14 whs.
Minot.. 32 | - 68 ||Mo.34...| 8o | | 104
No. :zg 32 | 66 ||No. 172..| 8o | 103
Nn, 145_. 31 | fex s0x 40 =8 No. 125.. | 83 | 84
No. g2... 33 | 40X 30X 15 MNo. 208.. 84 101
No. 211.. 33 o wks. ||No.337--| oo 04
No. 198.. 35 11 No. 146.. 05 | Ii5
Na. 20q.. 15 - il No. 392.. 05 1oL
No. 213.. 27 | 7o0x 6o x 50 || No. 117.. | 100 | x1Ir
Mo. 176.. 38 [70x 70X 70 | || No. 304.. | 1038 125
Hao. 329.. 10 ha No. 138.. | 112 | 1xag
No. 140.. 4o , i No. 385.. | 113 14 wWks.
No. 206.. 4o | 5 No, 126.. | 125 125
No. z24.. 40 | box 5o X 40 [ No. 149. 130 126
No. 362.. 40 | 44 Na. 36.. I35 140
No. 282.. 42 | 30 No. 356.. | 150 130
No. g6... 44 | B4 No.g8... | 160 125
Ng. 301.. 44 | box 40 x 30 Mo. 350.. | z6a 156
No. 2x7.. 45 | Bo x 6o X 6o | 78 No. 354.. | 190 178
No. 25q. . 45 65 X 50 | No. 121 210 190
Wo. g5 ... 46 | 68 X 50X 50 | 83
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TABLE XVI.
MNormal Emeryvo oF THE EmicuatHe WEeek axp OLDER.

line, usually infiltrated with leucocytes, and sometimes at-
tacked by syncytial masses. The umbilical cord is usually
thin and much twisted. It appears as if the beginning of the
trouble lay in the chorion or placenta, which was gradually
poisoned by the products of inflammation in the uterus, and
in the course of time this resulted in fibrous degeneration of
its villi, main wall of the chorion and finally the cord. As
a result of malnutrition, the tissues of the embryo grew in
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TABLE XVII.

Length off Dimensions of | Menstrual ;
e E:ﬂhryu.l the Chorion, Ape, Charion,
I52 3 70 X 42 X 38 70 Fibrous and invaded by leu-
cocytes and syneytium,
| Cord thin.
0 32 50X 50 X 50 01 | Invaded by leucocytes and
syncytium.
L2 35 go X 75 X 50 126 Abscesses in the placenta
Cord thin and twisted.
316 44 Cord thin and fibrous.
230 57 75 X 6o X 50 | 7 MoOS.
286 6o 100 X 50 X 40| 225 Hyaline and infiltrated with
: leucocytes and syncytium.
Cord thin and twisted.
308 84 101 | Fibrous () Muco-purulent
I" Gibstance between  villi,
Cord twisted.

261 | ge [2a X 70X 0 Very fibrous.

an irregular fashion, the central nervous system and extremi-
ties suffering most, as is the case in numerous younger
specimens. Later the heart stopped, and then the most resis-
tant cells of the body continued to grow for a time until
everything came to a standstill.

These changes are beautifully illustrated in specimen No.
124, which is also described and well pictured in my first
paper upon this subject. This embryo is of the nine weeks'
stage, with a chorion twice too large and a menstrual history
five weeks too long. This means that after the ninth week
of pregnancy the embryo ceased to grow, but the chorion
continued to expand at the same rate as the normal one
erows, until the fourteenth week, when it aborted. What is
also noteworthy is that the amnion did not keep pace with
the growth of the chorion, leaving between them a large exo-
ceelom. The placenta is more or less diseased, that is, infil-
trated with leucocytes, which at points produce small ab-
scesses. The embryo itself has atrophic ears, club-hands and
club-feet. After the embryo had been in my possession for
seven years it was cut into sagittal sections, which, unfortu-
nately, did not stain well. However, they show that the skin
is more fibrous than normal, being infiltrated with round
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cells, especially in the deformed extremities, where all of the
structures are involved, forming syndactyly.

Changes similar to the ones found in No. 124 are seen
again in No. 316. Unfortunately, I failed to obtain the mem-
branes or any history of this specimen, so its story must be
told by its form and structure alone. The feet and one hand
are club-shaped, and the other hand is spread out and is
attached to the side of the head. The skin is thickened and
much of the epidermis has fallen off. At points the epithelial
cells form mounds without any tendency towards horny
changes in them. The muscles, blood-vessels and nerves of
the extremities are converted into one fibrous mass of spindle-
shaped cells, giving much the appearance of myomatous tissue
infiltrated with round cells. The cartilages are hyaline, and
bone has formed in the center of the calcaneum. The hand
has grown to the side of the head, the epithelial coverings
having united. The true skin is composed of a mass of round
cells.

No. 230 shows about the same changes, with additional
“records” in the chorion, including the menstrual age.
Together they show that the pathological process must have
been under way for at least three months. There are some
leucocytes in the chorion and the cord is thin and twisted.
The tissues of the embryo appear normal, but they do not
stain well, and the changes in the hands and feet appear to
have been caused by mechanical twisting after the death of
the embryo.

No. 286 1s a similar specimen. The chorion is hyaline,
infiltrated with leucocytes, and is attacked by syncytial cell
masses. However, sections of different portions of the em-
bryo show that its tissues are practically normal, which indi-
cates that its death must have been sudden and not gradual.

The oldest specimen of this group is No. 261, which must
also have been dead for a considerable time. The villi of
the placenta have undergone fibrous degeneration and are
devoid of syncytium. The cord is twisted, is of normal size,
and at its attachment to the placenta is somewhat fibrous.
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Its blood-vessels are filled with blood. The decidua is com-
posed of large sinuses, which are well filled with round cells.

At this place it may be well to introduce the deseription
of a specimen (No. 308) which may prove to be of unusual
value. In every respect it appeared to be a normal one about
100 days old, but the amniotic cavity was found filled com-
pletely with a mass of granular magma which was easily
brushed aside to expose the embryo. The umbilical cord was
found wrapped around both of the arms like a pair of shoul-
der braces, as the figure shows. Sections from the middle of
placenta, at the point of the attachment of the cord, show that
there 1s a muco-purulent mass between its villi, which contain
many fragmented nuclei.

It may be that the poisonous condition of the uterus stimu-
lated the embryo unduly, which in its gyrations got well
wrapped up in its own cord. This naturally affected its nutri-
tion, the first sign of which is the presence of granular
magma. Had it not been aborted it would probably have
ended like some of the others just described.

In numerous younger embryos a destruction of the brain
and cord were noticed, and in a few of them the brain was
extruding from the head. Yet all these changes were by far
too severe to end in anencephalic monsters at full term. In
nearly all of these specimens the changes in the central nervous
system followed the cessation of the heart beat, and naturally
such embryos could not continue their development; at best
they formed moles. At any rate, the changes in these embryos
show in a most radical way the reactions of the various tissues
when the circulation is gradually stopped.

However, development cannot continue long if the infec-
tion of the chorion is severe, and, therefore, we find but few
older specimens of pathological embryos in a relatively large
collection. Usually these appear to be uninteresting, are mis-
placed or are thrown away. This has not been the case with
my collection, and in it there are but few older pathological
embryos. If a variety of merosomatous monsters are due t»
endometritis, we should expect to find them in diminished
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number as pregnancy proceeds, for it is likely that changes
which arrest the circulation in the embryo, or feetus, will
soon end in abortion. Therefore it 1s to be expected that a
small number of pathological embryos develop into well-
formed monsters.

In specimen No. 293 we have, however, conditions which
might end in a typical spina bifida, for the tissues over the
spinal cord are infiltrated with embryo’s blood and are being
destroyed. The epidermis is intact. Had this embryo not been
aborted the injury in it is sufficient to permit of an irregular
orowth of the cord to form spina bifida occulta.

In specimens Nos. 2zo1 and 226 the changes in the central
nervous system are very pronounced, and had they not been
quite so severe it is easy to imagine their growth, at full term,
into a cyclops feetus in the first case and into anencephalus in
the second case.

Specimen No. 295 has in it changes which, if extended,
could affect the cerebrum, and I am inclined to the belief that
most cases of anencephaly begin in these later stages rather
than in very young ones, for if they did not how could a
relatively normal base of the skull develop in them? In this
foetus correlated development has given form to all the bones
of the skull, and the proportion of those of the base would
not change very much in case the vault and bramny were
destroyed, as is found in typical anencephalic monsters at
birth. Questions like these are open to investigation and will
give us the key by which we may determine at what time in
development anencephaly begins, or whether the time is
at all constant.



PART II.

DESCRIPTION OF THE SPECIMENS
AND THE FIGURES.

The description of each specimen is complete in itself,
giving its main data, which were obtained from my note-
books as well as from the specimens and their sections. Their
numbers correspond with those in my catalogue.

The measurements of the embryo are as follows: C.R.,
crown-rump or sitting height; C.H., crown-heel or standing
height; and 4.R., neck rump or length of the spinal column.

These specimens, with others which [ am collecting, will be
deposited in the Wistar Institute, where they may be studied
by investigators interested in teratology.






DESCRIPTION OF THE SPECIMENS AND FIGURES.

MNo. 6.

Ovum, 40 mm. in diameter; embryo, C. R., 24 mm.

From Dr. C. O. Miller, Baltimore, October 27, 18gz.

This specimen was obtained through the kindness of Dr.
C. O. Miller, from whom the excellent specimen, No. 2, was
secured some time before. (See Jourxarn oF Morrmnorocy,
Vol. 5, p. 450.) Doth specimens were removed from the

Fic. 6a—FReconstruction of the body of the embryo. % 8 times. r-rz,
dorsal ganglia; 5C, suprarenal body; 5, stomach; C, cecum; ¥,

Woelffian body; K, kidney; L, liver.
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uterus by self-inflicted mechanical abortions, which the woman
was in the habit of performing upon herself and which finally
caused her death. Dr. Miller informs me that when he was

Fi16. 6b.—Diagram of the lower part of the spinal cord through the vesicle
protruding from its ventral side. 5% fifth coccygeal nerve with its

ganglion.

called to visit his patient she was bleeding profusely and he
had considerable difficulty in removing this embryo and its
membranes. In so doing the ovum was ruptured, but it still

F1c. 6c.—Section through the upper part of the vesicle, shown in Fig. b.
¥V, vesicle; C, cartilages at the tip of the spinal column, the last

being double.

retained a sufficient quantity of fluid to protect the embryo.
The time of the abortion was 77 days after the beginning of
the last menstrual period. The entire membrane and embryo



No. 1.] ORIGIN OF HUMAN MONSTERS. 143

were placed in 935 per cent alcohol one and one-half hours
after the abortion. _

The above history makes it highly probable that the embryo
is normal, as does also its reconstruction. However, at the
tip of the tail there 1s a small vesicle which cannot be consid-
ered normal. It i1s lined with a single layer of cylindrical
cells, much like that of the central canal, 1s covered in part
with round cells identical with those of the cord, and has on
either side of it a spinal nerve, as shown in the diagram and
the drawings.

Fic. 6d.—Section through the wvesicle, I, nearer the tail with a ventral,
motor, nerve root on either side.

MNa. 10,

Embryo, C. R., 20 mm.

From Dr. W. S. Miller, Worcester, Mass.

At first I believed the embryo to be normal, but after it had
been cut into sections 20 microns thick, and the entire body
reconstructed from them, it was found that the abdominal
viscera were clumsy in shape and that the liver protruded into
the umbilical cord. A comparison of the picture of the re-
construction of the body of this embryo with those of both
older and younger specimens will show that the body of the
embryo is markedly distorted and that there is hernia of the
liver.
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Fic. 10.—Reconstruction of the embryo, < 8 times. L, liver; 5, stomach;

W, Wolfhan body; SC, suprarenal body.

MNo. 11.

Ovum, 10 x 7 mm.; umbilical vesicle, 1.5 x 1 mm.; “em-
bryo,” .8 mm.

From Dr. Kittridge, Nashua, N. H., March 16, 1393.

This specimen was sent me by mail in an ordinary 4-oz.
hottle filled completely with aleohol. Dr. Kittridge has pro-
cured for me the following history: “The woman, from whom
the specimen was obtained, is twenty-five years old, men-
struates regularly every four weeks, the periods lasting from
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Fi1c. 11a—Photograph of the entire ovum. Natural size.

four to five days. She gave birth to a child September 19,
1892, and had the first recurrence of menstruation December
19. The second period followed on January 25, and was very
profuse; it lasted until February 1. The next period should
have begun about February 22, but on account of its lapsing

Fic. 11b.—Diagrammatic section of half the ovum with the embryonic
mass attached. < 10 times. The villi are drawing only upon the
upper quarter of the chorion. Eg¢, ectoderm; en, entoderm; wy, um-
bilical vesicle; mes, mesodern; coe, ceelom; all, allantois; a, amnion.

the patient concluded that she was pregnant, and called at my
office a few days later. I did not examine her, but asked her
to remain quiet and await developments, as I thought possibly
that she might be pregnant. On the evening of March 1 she
fell and sprained herself, and during the same night had a



146 MALL. [Vor. XIX.

scanty flow. The flow recurred each day, and on the 7th of
March she passed the ovum. It was kept in a cool, moist
cloth for twenty hours, and when it came into my hands was
at once placed in a large quantity of 6o per cent alcohol.”

The ovum is very large for its age, having a long diameter
of 10 mm. and a short diameter of 7 mm. It is covered with
villi only around its greatest circumference, having two spots
without villi, as was the case with Reichert’'s ovum. The
villi of the chorion are from 0.5 to 0.7 mm. long, are branched
and are somewhat fibrous in structure.

Upon opening the chorion it was found that the embryonie
vesicle is situated just opposite the edge of the zone of wvilli

IFig. 11¢.—Section through the umbilical vesicle and its invagination of
specimen. ¢ 50 times. The three layers correspond with the ecto-
derm, mesoderm and entoderm. The invagination marks the cavity
of the amnion.

About it there is a considerable quantity of magma reticulé,
which I did not remove, and therefore could not obtain good
camera drawings. The portion of the chorion to which the
vesicle is attached was cut out and stained with alum cochineal
and cleared in oil, but even after this treatment it was impos-
sible to obtain any clear picture. The specimen was next
imbedded in paraffin and cut into sections 10 microns thick.
The series proved to be perfect. From the sections a recon-
struction was made in wax.

The dimensions of the different portions of the vesicle are
as follows:
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Tiainetet o Shetit - it v e e s 0.4 mm.
Eenptheafasten .l it e i, Lt L
Eenpfll ot vesicle ooo i i v e IE
idihtafiresicle oo st e o Sl e 3o
Lenpth of Invagination ...........- it RS
Width of invagination: ......cvcav.on. o.gn
Diameter of opening of invagination.... 0.03 *

The sections and reconstruction show that the embryonic
vesicle is attached to the chorion by means of a stem. The
greater part of the vesicle itself 1s composed of two layers.
ectoderm and mesoderm. In the neighborhood of the em-

Fic. 11d—Section through the stem uniting the umbilical vesicle with
the chorion. ¥ 50 times. The cavity within the stem lined with
epithelium is the allantois.

bryonic stem there is a third outer layer which shows all oi
the characteristics of the ectoderm. Just beside the attach-
ment of the vesicle to the stem there i1s a sharp, deep and
narrow invagination of all three embryonic membranes.
Within the stem there i1s a sharply defined allantois which
communicates with the cavity of the vesicle just below the
cavity of the ectoderm. The ectodermal plate of the invagi-
nation is very broad but not of equal thickness throughout
its whole extent. It extends to the outside of the vesicle and
ends quite ahl'uptli,' in the neighborhood of the stem. The
blood-vessels of the mesodermal layer extend to the stem but
do not enter it, nor are there any blood-vessels in the chorion.

10
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Since the first publication of this specimen, embryos both
normal and pathological have been studied, all of which indi-
cate more and more that this specimen must belong to the
pathological class. The other pathological specimens in my
collection as well as the perfect normal specimen described
recently by Peters all speak for this conclusion. Yet the
presence of all three blastodermic membranes in it, with blood
islands in the mesoderm, and an allantoms in the embryonic
stem, indicate that this specimen cannot be far from the
normal, but represents the earhest changes n the blastodermic
membranes in a specimen of the Peters’ stage under path-
ological conditions.

F1G. 12za—Photograph of the entire ovum. Natural size.

Mo. 12.

Ovum, 20 x 2o mm. ; embryo, C. R., 2.1 mm.

From Dr. Ellis, Elkton, Md.

“The patient from whom the ovum was obtained is twenty-
three years old, menstruated first in her fourteenth and mar-
ried in her twentieth year. Some time after her marriage
she became pregnant and aborted July 6, 1893, having passed
two periods at that time. The next time she became preg-
nant she aborted this specimen. She was last unwell Novem-
ber 7, the flow lasting five days, and she aborted on the 18th
of December, that is, I found the ovam in the discharges of
that day, although the waiting began the day before. The
patient says it has always been her habit to go more than
twenty-eight days, her periods recurring on the thirtieth day
usually, but frequently the intervals are longer, thus: She
was unwell on October 5 and on November 7 and in Sep-
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tember she went a week over her time. The patient is an
mtelligent and truthful person and vou can rely on her state-
ments.”

The ovum appears to be perfect and normal, being covered
with the normal number of wvilli. The embryo within ap-
peared normal and of the two weeks’ stage. In reflecting
over the specimen, | have concluded that its brain is too small,

Fig. 1zb.—Diagrammatic reconstruction of half the ovum with the embryo
attached. x 10 times. The wvilli are drawn upon the upper half of
the diagram only. Core, celom; wz, umbilical vesicle; all, allantois;
mp, medullary plate.

the central canal too wide open, and the optic vesicles too
atrophic to be normal. The spinal cord is also too wide open
behind. The embryo could be viewed as normal with the ex-
ception of the spina bifida in the lower part of the cord and
the anencephaly in the anterior.
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Fig. 12¢—From a reconstruction in wax. » 40 times. O, eighth cervical
myotome; OF, optic vesicle; A1, anditory vesicle; H, heart; FOM,
yolk vein: P, ceelom: UF, umbilical vesicle: s, third occipital myo-
tome; Al allantmis; Am, ammon.

Fic. 12d—View of the embryo to show the open spinal cord below and
the atrophic head with large neuropore
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Sections of the chorion indicate also that it is practically
normal with the exception of some fibrinous masses between
the villi. Otherwise there is no indication of a change in the
structures of the villi nor in the syncytium.

It is certainly possible that all of these slight changes took
place during the twenty-four hours before the abortion, while
the uterus was making ready to expel the ovum.

No. 13.
Ovum, 8 x 7 mm. ; vesicle within, 1.4 x .85 mm.
From Professor His, Leipzig.
This embryo is the well-known specimen No. 44 of the His
collection. (See Anatomie mensch. Embryonen, II, pp. 32
and 87.) The ovum is not completely covered with wvilli,

Fic. Irga.—S!:c‘.tinn through the umbilical vesicle and chorion of specimen
No. 13, His's No. 44. Blood corpuscles are seen within the cavity
of the vesicle. < 30 times.

Within there is a small double vesicle which appears to be
the amnion lying upon the umbilical vesicle. Attached to the
denser (umbilical) vesicle there are numerous fibrils which
extend throughout the entire ceelom.

This specimen promised to be, at the time Professor His
described it, the valuable early stage sought for by all em-
bryologists, but unfortunately the sections prove it to be path-
ological. The great quantity of fibrils, magma reticulé,
within the ccelom already indicated that the embryo is not
normal.
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Fic. 13b.—Section through the amnion, jugular veins, umbilical vesicle
and chorion. 3 30 times.

Fic. 13c—>5ection throngh the umbilical vesicle as it joins the chorion.
» 30 times. The large irregular space in the chorion i a blood space
which communicates with the veins of the embryo.

Fic. 13d.—Embryonic vesicle attached to the chorion. = 20 times. After
His.
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The sections show that there is a double embryonic vesicle
composed of the amnion and umbilical vesicle, the walls of
which are thickened and fibrous, with the embryonic layers
but poorly defined. The tissues of the vesicle and its cavity
are well filled with migrating cells. The chorion is also
fibrous, with blood-vessels and migrating cells extending into
the villi. The syncytial layer 1s not extensive.

No. 14.
Chorion, 30 mm. in diameter ; within them is a small double
vesicle with a short pedicle 1.5 mm. in diameter.
From Dr. Friedenwald, Baltimore, 1893,

Figs. 14a and 14b.—Sections through the nodule (vesicle) of the specimen.
: % 25 times. A few blood islands as well as an enclosed mass of syn-
cytium are within the stem.
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The mesodermal layer of the chorion is thin and decidedly
fibrous with but few cells scattered through it. There are no
villi. There are groups of cells in the chorion, at the base
of the embryonic vesicle, which are probably islands of syn-
cytium inclosed within it.

The walls of the vesicle are thick and fibrous with no blood
island within them. It is covered with a single layer of
epithelial cells which have fallen off at points. Scattered
throughout the mesoderm there are numerous migrating cells.
At the base of the vesicles there are a few blood spaces with
blood cells within them. The vesicle is lined with a single
layer of epithelial cells.

At the base of the larger vesicle there is a large closed
space lined with spindle cells. A similar space lies imme-
diately below the smaller vesicle.

MNeo. 20.
Chorion, 20 x 14.6 mm.
From Dr. J. W. Williams, Baltimore, February 14, 1804.
From the exterior, the ovum appears to be normal with
well developed villi of the chorion. Within the ceelom, how-
ever, there 1s a great quantity of magma, within which were
buried several nodules. These were removed and sectioned.

Fig. zea. Fic. zob.

Fis. zoa—Exterior of ovum, showing long irregular wvilli. Natural size
Fi. zob—Inside view of chorion, showing strands of magma reticulé.

Sections show that there 1s no ammnion lining the chorion
and that the small nodules are only small masses of magma
which contain no cells. The willi are normal in form with
the usual quantity of syncytium upon them. At isolated
points between the villi there are small masses of a granular
substance which look like coagulated albumin,
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Mao. 21.
Chorion, 12 x g x 5 mm.; vesicle within, 5.5 x 3.5 mm.
From Dr. Cullen, London, Canada, January, 18g6.
The fresh specimen, still inclosed within the decidua, was
hardened in a large quantity of formalin and sent by express
in the same fluid. '

Fic. z1a.—0Ovum covered with long irregular villi.  Slightly enlarged.

From the external appearance, the ovum is apparently
normal, with well-developed villi branching a number of
times. Upon opening the specimen it was found that the
ceelom is filled with a small quantity of magma reticulé,
within which is embedded a very large transparent vesicle.

16, ztb.—Interior of chorion, showing magma and vesicle. % 5 times.

This, with its attachment to the chorion, was removed and
cut into serial sections 20 microns thick.

The main vesicle is brought in contact with the chorion by
means of a small secondary vesicle; both are inclosed with a
layer of mesoderm within which are numerous blood islands
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The smaller vesicle is lined with a laver of large spindle-
shaped cells. Migrating cells are within the cavities of both
vesicles, and are also scattered throughout the surrounding
magma.

There are no blood-vessels in the chorion. The syneytial
layer is diminished, but is well formed upon the tips of the
villi. Here it often accumulates in layers, forming peculiar
strata.

Fic. 21c—>Section through the vesicle and chorion. » 25 times. The
gecond vesicle between the larger one and the chorion appears to
be the stem avith a dilated allantois, although it is not attached to
the chorion.

Mo, 24.

Chorion, 21 x 16 x 5 mm.

From Dr. C. O. Miller, Baltimore.

The ovum was covered completely with villi which branch
a number of times. Upon opening the specimen it was found
that the ccelom was filled completely with magma reticule
of moderate density. No trace of an embryo could be found.
From time to time I made renewed search and finally decided
to cut the entire specimen into sections. After staining it
with cochineal a small nodule became visible when the speci-
men was placed in direct sunlight. This, with a piece of
chorion upon which it lay, was cut into serial sections 20
microns thick.

The walls of the vesicle are composed of three layers, the
outer being greatly thickened at points, but retains sharp
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Fig. . 24a—5Section through the vesicle attached to the chorion. 3 23
times. There is a multiple allantois and multiple amnion with a
thick laver of epithelium over the vesicle.

Fic. 2gc—A still deeper section of the vesicle, showing the irregular
thickening of the ectoderm and entoderm.
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borders. The mesoderm is hypertrophic. The inner layer
is irregular, thick and thin, with a tubular branching process
which extends to the stem of the vesicle. There are blood
1slands 1n the vesicle and stalk, and the vessels extend to the
villi of the chorion. There are migrating cells in the tissue
of the pedicle.

The syncytial layer is very extensive, forming large buds
upon the chorion as well as upon the villi. At points these
buds coalesce to form islands, the centers of which are com-
posed of necrotic mass filled with fragmented nuclei.

MNo. 25.

Chorion, 25 nun. in diameter, with a pedicle within 6 mm.
long and 2 mm. in diameter.

Dr. J. W. Lord, Baltimore.

The ovum 1s covered entirely with long willi, and has a
hemorrhage on one side of it. The pedicle within has all of
the characteristics of the wmbilical cord of an embryo fhve
weeks old. There is no trace of an embryo, but there are a

F1c. 25—Section through the umbilical cord and amnion at their attach-
ment to the chorion. < 10 times.

number of cells at the free end of the pedicle, which also has
a ragged edge. The amnion lines the entire ceelom and is
reflected over the pedicle just as it would be over the normal
cord.

Sections show that the club-shaped cylindrical body is in
fact the cord with its blood-vessels and ammion. The free
end of the cord is rich in round cells, appearing much like the
granulation tissue of healing wounds. At this point the end
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of the cord is infiltrated with cells, in addition to the nu-
cleated cells of the cord, and it has very ragged edges. It
appears as if the embryo had gradually fallen off, piece by
piece, leaving the ragged stump of a cord. The blood-vessels
of the cord are but sparsely filled with blood. At the base of
the cord there 1s a remnant of the umbilical duct. Apparently
the chorion is normal.

No. 29.

Chorion, 30 mm. in diameter.

Dr. W. D. Booker, Baltimore.

The ovum is covered with but few atrophic villi, and within
no trace of an embryo can be found. The ccelom 1s filled with
a cheesy mass or granular magma, hike that usually found
within the amnion of pathological embryos. After the magma
had been searched through most completely, the portions of
the chorion which might have a remnant of an embryo at-
tached were stained and cut into serial sections, but nothing
whatever could be found.

Sections of the chorion show that its walls and villi are
fibrous and thickened. There is no amnion present. The syn-
cytial layer is very extensive over the villi and chorion, in-
vading them at points. Immediately over the syncytium of
the villi, and occasionally between them, there i1s a gelatinous
envelope, which at times appears fibrinous. Within this en-
velope there are many leucocytes with fragmented nuclei.

Mo. 20.

Embryo, C. R., 60 mm.

From Dr. Snively, Waynesboro, Pa.

The woman from whom it was obtained 1s colored, and
menstruated last from April 5 to 12. On June 19 she had
her first pains, which continued until the 21st, when the abor-
tion occurred, 1. e., 77 days after the beginning of the last
period.

The specimen is apparently normal with the exception of a
hernia of the liver into the umbilical cord. The communica-
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tion between the ccelom of the cord and the peritoneal cavity
is much too large for this stage and the liver protrudes into

the cord fully 5 mm.

Mo. 32.

Ovum, 30 mm. in diameter, within a pedicle g x 2 mm.
From Dr. W. D. Booker, Baltimore.
“Mrs. N., colored. Last menstruation began December 26,

1893, and lasted 4 days, the usual duration being from 4 to 3
days. Cohabitation with husband December 12 and January

Fi6. 32a.—Section through the cord and the amnion at its attachment to
the chorion. % 10 times.

0. Hemorrhage began March 14 and continued until the
iath, when the abortion took place. The entire ovum was
placed in 8o per cent alcohol one hour after the abortion.”
The time between the beginning of the last period and the
abortion is 82 days.

Fic. 3ab.—Section through the attachment of the umbilical cord to the
chorion. > I0 times.
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Upon opening the ovum I found within it a large pedicle,
¢ x 2 mm., which had every appearance of the normal um-
bilical cord of an embryo, 25 mm. long. The age of this
ovum when estimated by the menstrual history calls for a
cord of this size, but the chorion is undersized. At any rate,
we have a cord without an embryo. At the point at which
the cord should be attached to the body there 1s a mass of
cells, making it appear as if the embryo ulcerated away. At
this point the blood-vessels are greatly distended with em-
bryo's blood, which also permeates the surrounding tissues.
Within the cord there is a large space, the ceelom, as well
as a reticular space, as 15 shown in Figs 22a and b. The
mesoderm of the chorion and villi is fibrous.

No. 37.

Chorion, 25 x 18 x 15 mm., within a small nodule 2z mm.
in diameter.

FFrom Dr. G. M. Gould, Philadelphia.

The entire ovum is covered with villi which appear normal
in form, both to the naked eve and under the microscope.

The specimen was macerated considerably, but the thick
sections [ made of it are extremely instructive. The em-
bryonic mass within proved to be an atrophic cord, embryo

Fig. a7a.—Photograph of the entire ovui. Natural size.

and umbilical vesicle, as shown in Figs. 37b, ¢ and d. The
cord with its blood-vessels passes directly over into the head
end of the embryo, which contains but a rudimentary nervous
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Fic. 37b.—Section through the head, umbilical vesicle and chorion. The
pharynx and first aortic arches are cut across in the head. X 10
times.

Fie. 3re—Section through the umbilical cord, vesicle and the chorion.
> 1o times.

Fig. 37d.—Section through the attachment of the umbilical cord and
vesicle to the chorion. ¥ Io times.
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systetn. The mesodermal tissues are characteristic and the
form of the pharynx and lower jaw is recognizable. From
this region the two branchial arteries pass into the cord, as
the figures show. A single vein, however, passes from. the
cord directly into the center of the body and ends just below
the lower jaw. There i1s no heart, hiver, myotomes, nor lower
end of the body, these being replaced by the cord. The ar-
teries are empty and the vein is distended with blood.

No. 54.

Embryo, C. R., 11 mm.

From Dr. McMorris, Belle Plaine, Towa.

The embryo alone was given me. It shows an atrophic
head, but otherwise appears like a normal embryo of 414
weeks.

In the sections it is seen that the central nervous system is
solid with the exception of the mid-brain, whose ventricle still
communicates with the exterior of the body through an open
neuropore. The head is atrophic. The vertebrie are well
developed. The liver 1s large; the heart, other organs and
ceelom are difficult to outline.

Mo. 55.

Ovum, 35 X 20 X T4 mm.

From Dr. Watson, Baltimore.

Last period January 18 to 22, abortion March 13, 1894.
The specimen is a very solid fleshy mass, which contains a
sharply defined spherical cavity, 15 mm. in diameter, with
smooth walls. Absolutely no trace of an embryo found within
this cavity.

Blocks of the tissue were imbedded in celloidin and some
sections were cut. The sharply defined cavity proved to be
the ccelom, as its walls were formed by the chorion. The thick
fleshy mass proved to be villi of the chorion, syncytium, blood,
fibrin and pus. The walls of the chorion contain remnants of
blood-vessels, are partly invaded by leucocytes and are fibrous.
The main bulk of the villi and syncytium stains poorly and

11
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appears necrotic. The mesoderm i1s fibrous, more or less
invaded by leucocytes and covered in part with a very active
syncytium.  The cavity of the ceelom 1s partly filled with a
granular magma, in which are imbedded some cells.

No. 58,

Ovum, 20 x 18 x 12.

From Dr. Howard, Cleveland, Ohio.

“The specimen 1s from the first pregnancy of a woman who
has been married for one year. The duration of the men-
strual periods is usually from 3 to 4 days, the last one having
ended July 25. The August and September periods were
passed, and September 30 she had a hemorrhage which she
believed to be the usual menstruation; this ended October 1

Fic. s8a—Photograph of the ovum with the piece to which the vesicle
15 attached cut out and turned over,

with the abortion of the ovum. The time between the begin-
ning of the last period and the abortion is 71 days. Cohabi-
tation July 25 to August 5 and again on August 15, or sev-
eral days before the first lapsed period.”

The ovum is only partly covered with villi and is filled with
a jelly-like mass of magma. Floating within this mass there
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is a large vesicle, 6 mm. in diameter, with transparent walls.

This vesicle in turn is partly filled with a granular deposit.
The syncytium is excessive. The mesoderm of chorion and

inclosed vesicle is very fibrous. There are blood islands and

Fic. z8c
Fic. s8b.—Sections through the vesicle at its attachment on the chorion.
¥ 10 times. Within the stem there is a sharply defined cavity lined
with epithelium and an hour-glass-like space filled with blood. On
one side the stem is covered with epithelium.
Fic. 58c—The cavity of the stem, shown in Fig. 58b, enlarged 50 times.

a cavity lined with epithelium in the stem of the vesicle. The
main portion of the vesicle is composed of two layers, but
near the stem there are three layers present. The mesoderm
of the villi 1s hyaline and cedematous, and between them there
is a stringy mass of mucus or fibrin rich in leucocytes.
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No. 60.

Embryo, C. R., 8 mm.

Dr. Daobbin, Baltimore.

The body and extremities of the embryo appear normal in
form. The tissues are considerably macerated and may be
normal. The spinal cord is solid. There are large islands of
blood cells in the liver.

Mo. 69,

Ovum, 70 x 40 x 30 mm.; embryo, C. R., 13.

Dr. Chabot, Baltimore.

The chorion is smooth, not being covered with villi. The
head of the embryo is atrophic and club-shaped and the body
15 fairly plump. The arms are well developed, of the five-
weeks stage, and appear normal.

The central nervous system 1s distended and the brain i1s
imacerated. The outhne of the organs and of the peritoneal

Fic. 69.—Photograph of the embryo attached to the chorion. Natural
size.

cavity is not distinct, and the entire body is filled with migrat-
g cells. The main bundles of nerves are filled with spindle-
shaped cells, making them look like the nerves of amphibian
embryos. The epidermis is hypertrophied and at many points
forms papille.  The embryo end of the umbilical cord is
atrophic, invaded by migrating cells, and its blood-vessels are
greatly distended. The whole chorion and part of the cord
have undergone fibrous degeneration.
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Meo. 70.

Mole, 45 x 30 x =28.

Dr. Ellis, Elkton, Md.

“The specimen is from a woman whose periods were reg-
ular until July 28, 1896, when she passed her period. In
October she had a profuse hemorrhage, and on the zoth,
aborted, the time between the beginning of the last period and
the abortion being 113 days.”

FF16. 70.—Photograph of the cut surface of the mole. Reduced one-half.

The specimen, as the figure shows, is very solid, and sections
proved it to be composed of a mass of distended chorionic
villi, forming an hydatidiform mole. Between the villi there 1s
a large quantity of blood with an extensive syncytium which
forms a large solid mass on one side of the specimen.  Within
the center of the specimen there is a small collapsed chorion
with poorly defined walls. The specimen was not cut into
serial sections, so it i1s impossible to state definitely whether
or not the embryo has been destroyed entirely.

. No. 71.

Ovum, 10 x 9 X 5 mm.

Dr. G. H. Whitcomb, Greenwich, N. Y.

Dr. Whitcomb writes me: “The specimen 1s from a woman
twenty-three yvears old who had been married three months
before the abortion occurred. She had been troubled with
chronic eystitis and endometritis but menstruated regularly.
After marriage she had two menstrual periods, but the third
failing to appear she concluded that she was pregnant.  Seven
days after the lapsed period she slipped while descending the
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stairs, and this was followed with some tenesmus. Four days
later I examined her and found a free flow of unstained mucus
from the uterus, with tenderness, hypereemia of the pelvic
organs and irregular pains. I requested a specimen of urine,
which was given me on the following day. It was found
loaded with pus and blood, and also contained the ovun
Two days later the decidua was discharged. ‘The specimen
was preserved in 50 per cent aleohol. Shortly after this the
woman became pregnant again, which went on to full term.”

The abortion from the above data took place 40 days after
the beginning of the last menstrual period. When the ovum
came into my hands, three years later, it was well preserved

Fic. 71.—Photograph of the ovum. Enlarged 2 diameters.

and had not been opened. The villi are well developed and
even, but slightly deficient on one side. T cut the specimen in
half around its preatest circumference and then stained the
two halves. Within there was a small amount of magma
reticulé and at the bottom of one of the shells of chorion there
was found a very small nodule. Otherwise there is nothing
within the ovum. The nodule was mmbedded and cut into
sections 20 microns thick.

The syncytium and the chorion appear normal. There are
no blood-vessels. The nodule within the chorion is a solid
mass which appears in structure like dried red blood corpuscles
of the frog.

No. 77.

Ovum, 70 X 40 X 30 min.

Dr. Horn, Baltimore.

The ftresh specimen was sent to the laboratory and it was
immediately preserved in strong alcohol. After it was hard-
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Fig. 77b.—Section of one of the villi. Enlarged 16o times. B, blood ;
S, syncytium, small cells of which are scattered throughout the
mesoderm.
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ened it was found to be of firm consistency and of a very red
color, indicating that it must be pathological. Later, when it
was cut in half, there was found within it a spherical cavity,
20 mm. in diameter, lined with a smooth, fibrous membrane
and filled with a clear fluid which permitted of a careful in-
spection of its interior. On one side of the cavity there was
a small elevation, one millimeter in diameter and one-fourth
of a millimeter high.

Sections were made of the walls of the specimen through
the elevation which proved to be a fibrous thickening of the
amnion at its junction with the chorion. There are no blood-
vessels in any portion of the chorion. Detween the villi there
is a great quantity of syncytium, fresh blood and fragmented
leucocytes. At many pomts the syncytium and leucocytes
mvade the chorion and the wvilli with the apparent intention
of destroyving them. WWhere fresh blood and syncytium come
in contact there are many fragmented leucoecytes present.

No. 78.

Ovum, 36 x 33 x 13 mm. ; nodule within, 14.6 mm.

Dr. A. P. Stoner, Harlan, Towa.

“The woman from whom the specimen was obtained men-
struated last on December 1, 1896, and the abortion took
place on February 26, 18g7. The sac was pertectly smooth
when it was passed, and, without opening, it was placed in 50
per cent alcohol. After the abortion two or three pieces of

Fi1c. 78a.—Photograph of ovum with piece of chorion and nodule lying
on top of it. Natural size.
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Fro., 78d.

Figs. 78b, 78c, and 78d.—The sections through the vesicle and chorion.
X 10 times. Blood is within the cavity of the vesicle. The stem is
partly covered with epithelium and there is a double amnion, shown
mm Fig. 78b.

decidua and placenta were passed, weighing together about
30 grams, the right quantity, it seemed, for a ten-weeks ovum.
The woman’s husband has been absent for over ten weeks,
thus making the specimen at least that old. It appears as if
there had been an arrest of development of the embryo and
that the membranes continued to grow.”

When the specimen came into my hands the walls of the
chorion were perfectly smooth without any villi whatever. It
was filled with a clear fluid and within there i1s attached a
small double vesicle, measuring 1 x .6 mm. This was im-
bedded and cut into serial sections.

The chorion is atrophic and has no villi upon it. The
nodule within is covered with a single layer of epithelial cells
which becomes thickened over the pedicle. At one point the
thickening is greatly increased and immediately below it there
are two small vesicles lined with epithelial cells. The main
cavity of the vesicle is lined with a layer of cubical cells, and
is filled with a considerable quantity of round cells. This
cavity is hour-glass shaped and extends to the walls of the
chorion, as the figures show. The mesoderm of the vesicle
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is increased in quantity and is filled with wandering cells. At
the base of the wvesicle there are several blood spaces filled
with blood.

Mo. 79.

Ovum, 50 x 50 x 50 mm.; embryo, C. K., 32 mm.

Dr. Briges, Blackville, S. C.

Dr. Briges writes that the abortion took place g1 days after
the beginning of the last menstrual period.

The specimen came into my hands well hardened in strong
alcohol with all of the membranes intact. When opened it
was found that the inner walls of the amnion and the embryo
were entirely covered with a layer of irmly coagulated gran-

ular substance or granular magma.

Fiz. 70—Photograph of evum cut open, showing the embryo encrusted
in granular magma. MNatural size.

The chorion is very hemorrhagic and thick on one side,
while on the other it is very thin. The sections show appar-
ently normal structures i the thick portion, while in the thin
portion there is an extensive leucocytic infiltration. At this
latter pomt the walls of the chorion are markedly changed,
being invaded by the syneytium as well as by leucocytes.

Sertal sections of the embryo show that it must have heen
strangulated Dbefore the abortion took place. The central
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nervous system is greatly macerated, the liver has disinte-
grated and the aorta i1s greatly distended. The rest of the
embryo appears normal. The intestine is almost entirely
within the peritoneal cavity; a single loop of it still remains in
the opening communicating with the cecelom of the cord.

The embryo is completely covered with a layer of magma
which contains but few cells i it. Below this the epidermis
is wanting at many points, while at other points it appears
normal. At the edge of the epidermis there is every appear-
ance of an attempted regeneration, as its border is thickened
and has rounded and not ragged edges.

MNao. 80,

]

Ovum, 24 x 18 x 18 mm. ; embryo, C. R., 4 mm.

Dr. Branham, Baltimore.

Embryo and ovum are apparently normal, with the excep-
tion of a mass attached to the ovum, which proved to be
diverticulum, its cavity communicating with the main ccelom.
The lower part of the embryo is bent upon itself. The whole
ovum had been preserved without opening it. Some magma
reticulé 1s within the coelom.

Fic. 8oa.—Photograph of the ovum and embryo. Enlarged twice. The
small additional mass forms a diverticulum of the ovum, the cavity
of which communicates with the exqewlom through a narrow open-
ing. The tail of the embryo 15 twisted.
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Fic. 8ob.—Section through the tips of the villi, including the surrounding
syncytium. 5, syncytium; NS, necrotic syncytium; V', villus. En-
larged 6z times.
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Fi6. Boc—Section showing the mucoid mass, M, rich in leucocytes and
containing a nest of syncytium, §. F, villus; Ch, chorion.
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As far as it is possible to determine, the sections indicate
that the embryo, cord and yolk sac are normal. The villi of
the chorion, however, which are well developed, have a con-
siderable quantity of a fibrinous mass between them which is
rich in leucocytes. The syncytium 1s well developed and at
the tips of a number of villi it 1s decidedly necrotic. It may
be that these changes are of sufficient importance to account
for the abortion.

No. B1.

Ovum, 65 x 55 x 35 mm; embryo, C. R., 15 mm.

Dr. Branham, Baltimore.

“The abortion took place just three months after the begin-
ning of the last menstrual period.”

The unopened ovum had been placed in a large quantity
of alcohol, and when 1t reached the laboratory I cut a window
mto it to allow the alcohol to enter its cavity. Within an
embryo was found, which appears macerated and is broken

Fic. 81a.—Photograph of the whole ovum. Slightly reduced.

in its middle. The crest of necrotic tissue on the head of the
embryo, the stumpy leg, the distended cord and atrophic
chorion, all indicate that it is pathological.

Two parts of the embryo were cut into serial sections and
different portions of the chorion were also examined.
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Macroscopic as well as microscopic examination of the
chorion shows that it has undergone extensive degeneration.
Its walls are filled with large islands of blood and at points
there is leucocytic infiltration, showing that an inflammatory
process had also invaded it. Accompanying the inflammatory
process the syncytial laver of cells has invaded the walls of
the chorion, thus helping along its destruction. The meso-
derm of the chorion has undergone fibrous degeneration and
within its walls there are numerous cysts, some lined with flat
epithelial cells and some with cylindrical. The amnion ap-
pears normal and lines the entire ceelom.

Fic. 81bh.—Photograph of the embryo within the chorion.

The embryo is somewhat atrophic. Its central nervous sys-
tem 1s macerated and there is a marked cyst-like "dilatation at
the tip end of the spinal cord. All the tissues, including the
cartilages, show more or less dissociation. The necrotic crest
covering the top of the head gives all the appearance of an
ulcer; the ectoderm is destroyed and the mesoderm covering
the brain is greatly thickened and pigmented with round cell
infiltration of the surrounding tissue. The marked dilatation
in the cord encloses double cavities filled with a mucoid re-
ticulum, much as in embryo No. 32. This tissue is similar in
appearance to the normal notochord in amphibian embryos.
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MNo. 282,

Solid mole, 75 x 60 x 40 mm.

Dr. Cassidy, Baltimore.

“Last period began June 3, 1896, and this tumor was
passed March 8, 1897, about 40 weeks later.”

The specimen was brought to the laboratory fresh and was
hardened in formaln. It 15 pear-shaped, ulcerated on the
pointed end and the interior appears to be composed of fresh
blood clots.

Fic, Bza.—External surface of the mole, slightly reduced.

Sections of the large solid mass show that within it there
is a collapsed ovum with folds of the chorion extending
throughout the specimen. On one side of the specimen there
are long slender wvilli. Most of the layers of the collapsed
chorion are composed of double walls, usually in apposition
and occasionally completely blended. There is no amnion
Iining the chorion. Along the main central body of the col-
lapsed chorion there are large quantities of fresh blood. The
rest of the tumor is composed of old blood clots and nests of
leucocytes and of syncytium. The syncytial nests are located
in great part along the chorion, show active growth when
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Fic. 82b.—Cut surface of the tumor, showing large masses of blood
between the distorted chorion. Reduced one-third,

they come in contact with fresh blood and are necrotic else-
where. At no point does the syncytium invade the walls of
the chorion.

It is impossible to interpret this specimen without admitting
that the chorion continued to grow after the ovam had col-
lapsed.

MNo. 8F.

Ovum, 24 x 16 x g mm. ; embryo, C. R., 4 mm.

Dr. Cole, Peru, Il

“The last period took place April 15, 1896, On May 13
the woman had a slight flow which repeated itself every few
days until the 27th, when the abortion took place. The day
before the abortion the woman worked very hard.”

The lower end of the embryo looks atrophic and on the
opposite side of the ovum there is a vesicle 2.5 mm. in diam-
eter.

Both the embryo and vesicle with pieces of the adjacent
chorion were cut into serial sections.

The embryo proved to be a normal specimen about 21 days
old, with normal umbilical vesicle and so on. The vesicle on
the opposite side of the ccelom appears to be anything but an
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Fic. B7a—Additional vesicle on the side of the ovum opposite the em-
bryo. Enlarged 2 times.

umbilical vesicle. It lies free in the cavity of the cecelom im-
bedded within the magma, and is in no way torn. It is com-
posed of three distinct layers: a thick middle layer, in which
are numerous blood islands, an epithelial lining layer, and an
outside layer, which does not completely cover the specimen.
On one side of the vesicle there is a sharp invagination of all
three layers, which projects well into the vesicle. The meso-
derm of this invagination has also within it several blood
islands.

The chorion is normal in appearance, with blood-vessels
entering it from the normal embryo.

Fic. 87h. Fig. Bye.

Fics. 87b and Byc.—Sections through the vesicle and chorion. ¥ 25
times. The deeper portion of the invagination in Fig. 8b is shown
cut in cross-section in Fig. 87¢c. Blood islands may be seen in the
mesoderm.

12
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Mo. 93.

solid mass, 40 x 20 mm.

Dr. Cassidy, Baltimore.

The specimen was sent to the laboratory fresh and was
hardened in formalin. Upon opening it, it was found that
within there is a cavity into which projected a large tongue of
fleshy tissue. Within this tongue there is a clot of blood as
well as a sharply defined cavity.

Sections, through different portions of the specimen,
showed that the outer sac is the decidua and that the tongue
of tissue 1s the chorion. Within the central cavity of the
tongue (ccelom) lies the amnion. [ cannot state definitely
whether or not the remnants of an embryo were present, for
the specimen was not cut into serial sections. The walls of
the chorion are thickened and irregular, and around it are
packed hypertrophied villi with great quantities of syncytium
and blood between them. Covering the villi and syneytium
there 1s a laver of blood and hbrin separating them all from
the decidua. Within the mesodermal tissue of the chorionic
walls there are occasional islands of syneytium.

Mo. 84,

Ovum, 50 x 40 x 30 mm.; embryo, C. R., 20 mm.

Dr. Knill, Detroit, Mich.

Ovum is smooth with villi on one side of it only. The
ammion does not fill the chorion completely ; it measures 30 x
20 mm. Within the amnion there is much coagulated matter
which envelops the embryo completely. This granular magma
can be picked off easily in large flakes. The embryo thus ex-
posed 1s bent upon itself more than usual and appears mace-
rated, as if it had been dead for a number of days. The
features are not clear, the tips of the hands and feet not being
well defined. The lower part of the embryo is necrotic and
the spinal cord is protruding. The entire ovum has been
hardened 1n alcohol,

The sections show that the villi of the chorion are some-
what atrophied, with occasional nests of leucocytes within
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Fic. g4.—Embryo partly imbedded in granular magma within the chorion.
Matural size.

them. The mesoderm of the chorion and amnion show clearly
marked fibrous degeneration. The embryo itself is normal
in shape, but the brain 1s greatly dissociated and the liver is
cloudy and projects into the cord.

All of the epidermis is exfoliated with great masses of
migrating cells lying between the embryo and the envelope
of magma.

No. 97.

Ovum, 33 x 30 x 15 mm.; embryo, C. R., 7; A. R,, 9 mm.

Dr. Goldman, Baltimore.

“Beginming of last menstrual period, March 8, 1897. Abor-
tion, May 8. The entire ovum was hardened in 95 per cent
alcohol.”

The ovum appears normal with the villi distributed equally
over it. Upon opening, it was found filled with dense magma
reticulé, in which could be discerned the faint outline of a
four-weeks embryo. A block of the chorion, including magma
and embryo, was cut into serial sections.

The form of the embryo, amnion and umbilical vesicle 1s
normal. On one side of the embryo the epidermis is wanting
and the amnion is filled with cells. The umbilical vesicle is
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filled with migrating cells, but its blood islands and its ento-
derm appear normal. The chorion i1s fibrous. The outer
covering of the vesicle i1s composed of a short layer of col-
umnar epithelial cells. The magma of the ceelom is filled with
wandering cells.

Fic. g7.—External surface of the chorion. Natural size.

The nervous system is greatly dilated and dissociated. The
liver tissue 1s obscured and filled with migrating cells. The
contour of the abdominal viscera is obliterated and they are
likewise filled with migrating cells. Pharynx, heart, large
veins and aorta are greatly dilated.

MNe. 104.

Ovum, 35 x 35 x 15 mm. ; embryo elongated, 12 mm. long.
If curled upon itself it would measure, C. R., about 7 mm.

Dr. J. P. West, Bellaire, Ohio.

“The beginning of the last menstrual period was on May
7, and the abortion took place on June 11, 1897. The entire
ovum was preserved in strong alcohol.”

The villi of the chorion appear atrophic, being wanting on
one side of the ovum. After the ovum was carefully cut in
half it was found filled with magma partly reticular and partly
granular. On one side is a snake-like embryo with straight-
ened head and atrophic extremities. The embryo, with a
piece of chorion to which it is attached, was cut into serial
sections.
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Fic. 1o4.—Photograph of the embryo within the chorion surrounded by
magma. Natural size.

The main walls of the chorion are fibrous. The amnion
is intact. The brain and spinal cord of the embryo are
dilated and dissociated,—probably macerated also. The out-
lines of the organs and body cavity are obliterated. The
boundaries of the liver can no longer be determined. The
tissues of the body are generally dissociated and they, with
the umbilical cord and magma, are infiltrated with migrating
cells. The heart, large veins and aorta are greatly distende
with blood. The head 1s atrophic.

No. 110.

Ovum, 46 x 30 x 30 mm.; embryo, C. R., & mm.

Dr. West, Bellaire, Ohio.

“The last period of the woman began September 22, 1897,
and lasted five days. On December 8 there was a slight flow
which continued until the 13th, when the abortion took place.
Hardened in alcohol.”

The shape of the ovum 1s oblong and its walls are fleshy,
the villi having all disappeared. Within there is a clear fluid
with a granular deposit covering the embryo. The embryo is
greatly macerated and is but slightly attached to the chorion.
At the point of attachment there i1s an elevated mound of
necrotic tissue, to which the embryo is stuck. There is no
distinct cord and the amnion is wanting. Evidently both
chorion and embryo have been dead. for a long time.
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Fi6. 110.—Photograph of the embryo within the chorion. Natural size.

The chorion 1s atrophic and the decidua is infiltrated with
leucocytes. The ammion, umbilical vesicle and the attach-
ment of the umbilical cord to the chorion are completely de-
stroyed. The embryo is atrophic, the face not being developerl
at all. The central nervous system i1s swollen; the outlines
of the wviscera and body cavity obliterated and filled with
migrating cells. The liver is small. The heart and large
blood-vessels are greatly distended.

No. 115.

Ovum, 30 x 27 x 22 mm. ; amnion, 10 X § x § mn. ; embryo,
C. K., 3 mm.

Dr. A. 5. Atkinson, Baltimore.

The abortion took place two months after the beginning of
the last period. During the second month of pregnancy there
was continuous bleeding.

The ovum was brought to the laboratory fresh immediately
after the abortion and placed in strong formalin. It was
opened at once in formalin and found filled with a gelatinous,
transparent mass, which became fibrous after the formalin
had acted upon it. Later on alcohol made it opaque. The
chorion is practically free of villi and looks necrotic. The
embryo is well in the middle of the ovum and is apparently
separated from the chorion. The head as well as the tail is
atrophic.

.Sections show that the villi of the chorion are atrophic,
with but a small quantity of syncytium attached to them. The
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entire chorion is surrounded with a mass of decidua filled with
_ leucocytes.

The magma of the ceelom is very dense and has within it
but few migrating cells. Within the greatly distended amnion
lies the embryo, looking much like a chick of the third day.
The peritoneal cavity communicates freely with the exoccelom,
in which hangs an atrophic umbilical vesicle. The lumen of the
umibilical vesicle is filled completely with entodermal cells, its

Fig. 115a.—Embryo imbedded within the magna reticulé of the coclom.
Watural size.

Fic. 115b.—Embryo attached to the chorion. 3¢ 3 times.

blood spaces are greatly distended but nearly empty, and its
solid stem ends abruptly after it enters the body of the em-
bryo. There is no trace of either alimentary. canal or liver
left. Rudimentary Wolfhan bodies and ducts are present.
The central nervous system is solid. The heart and large
veins are simple in form and greatly distended with blood.

The mesodermal layer of the chorion and its villi appear
normal, with the exception of the tip ends of the villi, which
are enveloped in a mass of leucocytes,
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MNo. 122.

Ovum, 20 x 16 x 6 mm.; embryo, C. R., § mm.

Dr. J. W. Williams, Baltimore.

“TLast period began April 19, 1898, and the abortion took
place on June 23. Continuous bleeding for eight days before
the abortion.”

The transparent and fibrous chorion is covered with a few
scattered villi of irregular length. The embryo is atrophic
with a club head, large heart, stump tail and no limb buds.

Figs. 122a and b—Two halves of the ovum, showing ccelom and embryo.
» 2 times,

The nervous system is greatly distended and dissociated.
The front of the head and the branchial arches are atrophic.
The liver is small, the Wolffian body well marked and the
body cavity sharply defined. The large veins of the body and
of the liver are greatly distended with blood, the aorta being
much enlarged and empty. The tissues of the entire embryo
are partly filled with loose round cells. The chorion is thin
and fibrous.

- Mo. 123.

Ovum, 17 X 14 mm.; vesicle within, 1.8 x 1.5 x T mm.

Dr. H. J. Boldt, New York.

“The last menstrual period prior to the abortion occurred
August 14 or 15, 18¢8. Abortion, September 10. The whole

ovum was placed in 95 per cent alcohol within 10 minutes
after the abortion.”
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The entire ovum was covered with villi, apparently normal,
but surrounded by a layer of pus and blood. After opening
it I found the ccelom filled with a mass of coagulated fibrin-
ous albumin, the magma reticulé, within which no embryo
could be seen. The two halves of the ovum were then stained,
which brought out prominently a small vesicle imbedded in
the magma. This vesicle had a rounded opening upon one
side (FFig. a), with a long pedicle upon the other, which ex-
tended towards but was not attached to a small mound on the
inside of the chorion. Vesicle and chorion were both cut into
serial sections.

The sections of the vesicle appear as those of the normal
umbilical vesicle. The opening on the side is undoubtedly
due to a tear, judging by its broken edges.

A B.

\

Fig. 123d.—Section through the vesicle. 3 25 times. Entoderm, meso-
derm and blood islands are shown,
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MNo. 124.

Ovum, 9o x 75 x 50 mm.; embryo, C. R., 35 mm. Abor-
tion 18 weeks after the beginning of the last menstrual period.

Dr. Cassidy, Baltimore. :

The ovum was brought to the laboratory fresh and then
hardened in a strong solution of formalin. It appears as a
transparent cyst with a crescent-shaped placenta on one end,
measuring 60 x 50 mm. Upon opening it I found within a
second sac measuring 50 x 37 x 35 mm., which had tough

Fic. 124a—Whole ovum with placenta attached to one side of it
Reduced one-half.

fibrous walls and proved to be the amnion. Within this was
the embryo, with club hands and feet, pointed ears and a very
thin, twisted, umbilical cord.

Sections of the placenta show that the villi are matted
together and are covered with a thick layer of decidua cells.
The entire thickness of wvilli is infiltrated with leucocytes,
which at points are accumulated sufficiently to form small

Fi1c. 124b—0vum cut open, showing amnion. Reduced one-half.
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FiGs.

124c, d, e—Three views of the embryo, Natural size,
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Fig. 124f.—Section through the hand showing well-formed bone and cellu-
lar infiltration of the surrounding structure. Enlarged 17 times.

abscesses. The walls of the chorion are considerably thick-
ened mmmediately below the placenta and are fibrous 1n struc-
ture. Between the villi at their bases there is a quantity of
fresh blood, and between their distal ends there is a great
quantity of syncytium, which does not stain well and appears
to be necrotic. Masses of fine granules are 'seen which stain
intensely with*hematoxylin, and on account of their uniform
size they are probably bacteria.

Fi6. 1242 —Section through the foot with the phalanges numbered. En-
larged 17 diameters.
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Sections of this interesting specimen do not reveal very
much, for the tissues do not stain well. The form of the
organs and skeleton, with the exception of that of the extremi-
ties, appears to be normal. However, the skin appears more
hbrous than usual, being somewhat infiltrated with round
cells. In the deformed extrenuties this infiltration is very
pronounced and involves all of the structures of the hands
and feet with the exception of the cartilages, forming
syndactyly.

Ma. 128.

Ovum, 50 x 43 mm.; embryo, C. R., 20 mm.

Dr. Lupton, Baltimore.

The woman from whom this specimen was obtained is
eighteen years old and has one child. The first recurring
period after the birth of the child was on July 4, 18g8; the
second period, August 5; and the abortion on October 2o0.

Fic. 128 —Embryo within the amnion and chorion covered with a delicate
mass of fibrils and granules. Natural size.

After the abortion the entire ovum was placed in water, and
18 hours later was brought to the laboratory. It was a beau-
tiful white specimen and I immediately placed it in formalin,
in which it was opened at once. The water did not seem to
have penetrated the ovum, as the embryo was not at all
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swollen and appeared perfectly normal. The formalin, how-
ever, at once caused the coagulation of a delicate network of
hbrils which enveloped most of the embryo. The sections
show a delicate reticulum of fibrils within the amnion.

MNo. 130.

Ovum, 15 x 10 x 6 mm.; vesicle within, 4 x 3 x 1.5 mm.

Dr. De Saussure, Charleston, 5. C.

“The specimen was passed by the patient while urinating,
14 days after the beginning of the last menstrual period. She
had no idea that she was pregnant and thought that the
specimen was a piece of mucous membrane from the hladder.
It was hardened entirely in 50 per cent alcohol.”

When the specimen came into my hands it was only half
covered with villi, the other half apparently having had them
stripped off. There was also a tear in the chorion through
which a vesicle was protruding. Upon lifting the ovum this
vesicle fell out. The ovum was then carefully cut open ani

Fic. 1302 —0vum with extruded wvesicle. Natural size.

was found to contain a considerable quantity of magma re-
ticulée. Within this there was a long pedicle, measuring 7 x 2
nun.  There was also a space in the magma large enough to
hold the vesicle which had escaped. Both ovum and wvesicle
were cut into serial sections.

The serial sections of the ovum show that the amnion is
still unbroken, as shown in Figs, b, ¢, d. Its greatest meas-
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Fic. 130b.—Section through the ammon, cord and remnant of the em-
bryo. 3 10 times.

Fic. 130c.—Section through the ammion, cord and chorion. X 1o times.

Fic. 130d—Section through the attachment of the amnion and cord to
the chorion., > 10 times.
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urements are 10 x 4 mm., into which extends the umbilical
cord. At the end of the cord there is a mass of tissue mostly
broken down, the remains of the embryo. This mass is
ragged, without any form corresponding to an embryo, and
had the amnion been torn no doubt it would have fallen out.
The blood-vessels of the cord are gorged with nucleated blood
cells, but they do not extend into the embryo. The chorion is
normal in appearance.

The umbilical vesicle (Fig. 130a) is pear-shaped and com-
pletely closed. At no place 1s there a break to show its at-
tachment to the cord. Although considerably macerated, the
sections showed the characteristic structure of an umbilical
vesicle.

No. 132,

Ovum, 42 x 30 mm.; embryo, C. R., 15 mm.

Dr. Munson, Washington.

This specimen was kindly sent me by Dr. Lamb, who had
obtained it from Dr. Munson. The woman from whom it
was obtained menstruated last between August 15 and 20,
and aborted November 12. The embryo was preserved in a
50 per cent mixture of commercial formalin. The chorion is

Fig. 132.—Photograph of the embryo. MNatural size.

atrophic with but few villi. The embryo has a stub head and
the extremities on the right side are atrophic, while those on
the leit appear to be normal.

The organs of the embryo are about normal in form and
structure. The cord and brain are slightly dissociated. There
15 a small number of migrating cells in the tissues of the
body as well as within the peritoneal cavity.



No. 1.] ORIGIN OF HUMAN MONSTERS. 195

No. 133,

Ovum, 32 mm. in diameter.

Dr. J. M. Hundley, Baltimore.

“Last period began September 15, 1898, and continued
eight days; bloody discharge began November 11th and abor-
tion occurred on the 1g9th. Both parents perfectly healthy.
Hardened in 75 per cent alcohol.”

When the specimen came into my hands I believed it to be
normal, but after cutting out a piece of chorion I found the
ceelom completely filled with a dense mass of magma reticulé.
In taking off the piece of chorion I cut the attachment of the
umbilical cord and thus located the embryo. The mass of
magma and a portion of the chorion encircling the embryo
were removed and cut into serial sections.

FiG. 133—0Ovum with piece of chorion removed, showing dense magma
within. Natural size.

The villi of the chorion are fibrous but normal in shape,
with but litle syncytium at their tips. The syncytium imme-
diately over the walls of the chorion is greatly increased in
quantity. The ccelom i1s filled with magma and migrating
cells. The amnion i1s complete. Umbilical vesicle is filled
with desquamated entoderm cells. The embryo is distorted
and cramped ; epidermis is exfoliated at the points where the
amnion contains masses of migrating cells; nervous system
distended and dissociated ; organs and peritoneal cavity fairly
well outlined ; liver filled with blood which forms large islands
at points; front end of head greatly distorted, eve macerated

and whole head gorged with round cells.
13



190 MALL. [Vor. XTX.

No. 124.

Ovum, 17 x 11T mm.; vesicle within, which is compressed,
measures in the sections 9 x 3 mm.

Dr. G. N. Sommer, Trenton, N. J.

A number of the sections of this unique specimen were sent
me by Dr. G. N. Somumer, of Trenton, N. J., who also informs
me that the ovum had been passed with considerable pain
and hemorrhage by a young multipara, due to the introduction
of a bougie by the woman to produce abortion. The monthly
period had been five days overdue when the abortion occurre.
The bougie had been mtroduced several days earlier.

In stirring up the ovum the woman punctured it and it then
became filled with mother's blood, which formed a clot around
the embryo. The leucocytes invaded the walls of the ovum,
the stem of the vesicle and even the blood-vessels of the em-
bryo, and show all stages of fragmentation within the tissues
of the embryo.

The vesicle itself 1s most interesting, as it shows the effect
of an infraction upon a very young normal embryo. The

Fi6. 134a—>Section through the ovum and embryonic vesicle. The um-
bilical vesicle is torn and collapsed. The invagination of its walls
and the myotome-like bodies are shown in Figs. b and ¢. B, blood
clot; L, leucocytes. e
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stem of the vesicle is quite extensive, in which are embryo
blood-vessels filled with blood.” Many of them extend into the
chorion and some of them into villi. The walls of the vesicle
are composed of three distinct layers. The inner is com-
posed throughout of a single layer of sharply defined cubical
epithelium, the entoderm. Tmmediately next to this is an ex-
tensive mesoderm, which continues into the mesodermal layer
of the stem to the chorion. Near the attachment of the vesicle
to the chorion there 1s a sharp mvagimation of the vesicle
which 1s lined with a thick layer of epithelial cells, the ecto-

Fic. 134b—Photograph .of the invagination shown in dark in Fig. a.

derm. This layer lines only the invagination and does not
extend over the rest of the vesicle. Beyond and on the distal
side of the invagination the mesoderm is arranged in five
groups of cells which suggest in every way myotomes. In this
region there are embryonic blood-vessels filled with blood.
The syncytium is very extensive.

The blood clot from the mother within the ccelom is recent,
as is shown by the fact that there are present may red blood
corpuscles. In the periphery of the clot next to the chorion
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the red corpuscles are partly broken down and appear as an
imperfect granular detritus, within which there is a network
of fibrin. There are as vet no pigmentary changes in the
tissues adjacent to the clot. The clot extends through a tear
in the chorion into the ceelom, and as this portion is ap-
proached it is noticed that its characters change. The red
blood corpuscles diminish in number, and the main coagulum
consists of leucocytes which extend through the surrounding
tissues. This mass of leucocytes also extends along the bor-

Fic. 13gc—Myotome-like bodies, three of which are shown in the col-
lapsed wvesicle shown in Fig. a.

der of the red clot into the cavity and walls of the vesicle.
The blastoderm cells are intact on one side of the vesicle,
whereas on the other they have suffered desquamation and
have retracted from its walls. A part of the leucocytes com-
posing this part of the clot are in a very imperfect state of
preservation. They show great irregularities in the forms of
their nuclei and are in a state of fragmentation. Fragmented
leucocytes extend throughout the clot, a great portion of the
chorion and through the walls of the embryonic vesicle.
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The tissue elements of the embryo are for the most part well
preserved. There is no evidence of extensive necrosis. Occa-
sionally, where the clot of red and white corpuscles and fibrin
becomes clearly intermingled with the villi of the chorion the
syncytial cells stain imperfectly. The evidence of gross nec-
rosis 1s entirely wanting.

The blood-vessels of the chorion contain numerous leuco-
cytes, constituting in some instances what appears to be leuco-
cytic thrombi. One section was stained for bacteria, but none
were found.

The process as a whole i1s to be interpreted as an acute
hemorrhagic inflammation of the embryonic structures. The
large number of leucocytes undergoing fragmentation indi-
cates that the inflammatory irritant was of a severe nature,
and had acted with a considerable degree of intensity, as is
not only shown by the rich immigration of leucocytes, but the
severe retrogressive changes which they have undergone.

No. 135,

Ovum, 105 x 65 x 65 mm.; embryo, C. R., ¢ mm.

Dr. Mosely, Baltimore.

The ovum was sent fresh to the laboratory and hardened in
strong formalin. It is fairly smooth, its walls being thin and
the villi are wanting. Upon opening it T found it filled com-
pletely with a gelatin-like mass which is neither fibrous nor
granular. Within this mass there is an atrophic embryo
standing upon a thin umbilical cord. The entire chorion is

Fis. 135a—Embryo upon a mass of magma within the cclom. One-half
natural size.
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lined with the ammnion. The head of the embryo is atrophic,
the body being shaped like a grain of wheat. The extremities
are more rudimentary on the right side than on the left.
The sections of the embryo show the cord distended, the
brain almost completely destroved and the mesoderm of the
top of the head converted into a mass of mucoid tissue. The
head end of the chorda 1s greatly hvpertrophied, being con-
verted into a mucoid tumor. On either side of this:tumor
there are two large cartilages, normal in structure. Farther
headwards, buried deep in the mesoderm, there are two addi-
tional pearl-like bodies, which, on account of their appearance
as well as by their heing encircled by an oval zone of pigmented

FiG. 135b, ¢, d.—Three views of the embryo. Natural size.

cells, identifies them as the lenses of the eyves. These bodies
have within them lens fibers, making them look much like the
lenses of amphibians.

The front end of the head is necrotic. The heart is con-
voluted, its outline obscure and it is distended and filled with
a mass of blood cells. The outline of all of the abdominal
organs and of the peritoneal cavity can be determined,
although the tissues are considerably obscured by the great
quantity of round cells within them.

The entire wall of the chorion is very thin, and it is lined
throughout with a delicate ammnion. The villi have all dis-
appeared and in their place there are islands of necrotic syn-
cytium covered with a hyaline laver of filirin. The whole
chorion is infiltrated with leucocytes, which form small
abscesses at points. i
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Ma. 136.

Ovum, 14 x 6 mn.; embryo, C. R., 5 mm.

Dr. Campbell, Halifax, N. S.

“Beginning of last period August 21, 1808. Abortion Oec-
tober 16. Entire ovum was hardened in 95 per cent alcohol.”

The ovum is covered with rudimentary villi, and when
opened was found to be completely filled with magma re-
ticule. Shining through this mass can be seen the embryo,
curled up, with extremities, myotomes, heart and umbilical
vesicle visible. This remarkable specimen is a four-weeks
embryo within a two-weeks ovum. The entire ovum with the
embryo was cut into serial sections,

FiG. 136a. Fig. 136h.

FiG. Iﬂﬁa.—mml_ﬂgruph of the ovim.  MNatural size.
F1c. 136b.—Interior of the ovum, showing faint outline of the embryo
buried in magma.

The villi of the chorion are atrophic and fibrous, with great
buds of syneytium hanging to them as well as to the main
wall of the chorion. Between the villi there 1s a small amount
of mucus or fibrin, within which there are numerous leuco-
cytes. Amnion, umbilical vesicle and embryo are apparently
normal and of the four-weeks stage. The embryo is twisted
on its long axis at about go degrees. The organs are normal.
The peritoneal cavity is normal in shape and filled with blood,
appearing as a fresh hemorrhage: the pericardial cavity is
empty.

No. 137.

Ovum, 635 x 50 x 30 mm.; embryo, C. R., 16 mm.

Dr. Watson, Baltimore.

“Last period commenced September 26, 18g3. Abortion,
December 21."
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The ovum 1s nearly covered with long and well-developed
villi, having a bare pole on one side. The ceelom contains no
magma. [he embryo is broken from the cord and is macer-
ated on i1ts ventral end. The head 1s atrophic: arms and legs
are normal. At the middle of the umbilical cord there is the
marked swelling seen in other specimens of this kind.

Sections of the chorion show the villi to be normal in form
but somewhat hyaline i structure and without blood-vessels.
There i1s a considerable quantity of synevtium. The thick-
ened umbilical cord has within 1t a cavity partly filled with a
reticular substance, homogeneous in appearance, and more in-
tensely stained than the surrounding tissues. Within the cord
there are large blood-vessels, greatly distended with blood
cells, which extend through the walls into the surrounding
tissues.

Fic. 137.—Photograph of embryo. Natural size.

Ten millimeters from the attachment of the cord to the
chorion is the umbilical vesicle. It measures 3 x 2 mm.;
its walls are all degenerated and its cells, which are necrotic,
fill its cavity. The stem of the umbilical vesicle reaches but
half way to the umbilical cord.

The central nervous system of the embryo is distended and
dissociated, the spinal cord being segmental to correspond
with the vertebrze. The liver 1s necrotic and filled with blood.
The heart is collapsed and dissociated. The large blood-ves-
sels are collapsed and empty, while the small ones are filled
with blood. The outlines of abdominal organs are pretty
sharp. the tissues nearly normal in appearance and fairly free
from migrating cells.

Most of the epidermis has fallen off the embryo, but where
it remains intact it often shows irregular thickening.
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MNeo. 141.

Ovum, 40 x 30 x 20 mm. ; embryo, 8§ mm.

Dr. West, Bellaire, Ohio.

“The specimen is from a woman, a mother of nine children,
who has always been healthy until about ten vears ago.
From this time her health gradually became worse and worse.
She 15 extremely neurasthenic. Stomach 1s dilated, digestion
poor. Bladder irritable and urine scanty. Uterus large, thick
and retroverted ; lencorrheea.  The uterus is about three times
its normal size and has a number of cysts in the cervix. There
were several earlier abortions, the one before this, which took

Fic. 141.—Piece of chorion with dense magma and misshapen embryo.
Slightly reduced.

place December 13, 1897 (No. 110), having been sent to you.
The last period began on October 27, 1898, and the abortion
followed on January 13.”

The chorion 1s fleshy, hke No. 110, with but few willi, and
within the ccelom there 15 a great quantity of magma reticulé
and a dissociated embryo about four weeks old.

The sections show that the chorion and villi are matted
together and contain but few blood-vessels. The syneytium
15 very extensive, and where 1t 1s 1n large masses the most
central cells are necrotic. The mesoderm of the chorion is
fibrous and hypertrophic. There is a considerable quantity
of mucus or fibrin, rich in leucocytes, between the villi.  This
condition may have been more extensive elsewhere, as only
the chorion in the neighborhood of the embryo was examined.
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The great quantity of magma reticulé within the cecelom has
numerous migrating cells scattered through it.

The amnion 1s partly in contact with the chorion and at the
points of contact 1s normal in appearance. Where it 1s sepa-
rated from the chorion by the excessive quantity of magma
the walls of the amnion are greatly hypertrophied. The um-
bilical vesicle is collapsed and its walls have undergone hyaline
degeneration completely.

The central nervous system of the embryo is greatly dilated
and dissociated. The body cavity can barely be outlined. The
large blood-vessels are faintly marked by the blood within
them. The rest of the tissues are one homogeneous mass of
tissue cells infiltrated with round cells, within which can still
be recognized cartilages and nerve bundles. The boundaries
of the heart and liver are wholly obliterated, due to their dis-
sociation.

Mo, 142,

Ovum, 50 x 40 x 30 mm.; embryo, C. R, Ils mim.

Dr. Sommer, Trenton, N. J.

“Last period began September 28, 18g8. On January 3
there were marked uterine pains; free hemorrhage February
1, aid abortion February 4.”

The chorion is fleshy, with some villi. Within there is a
macerated embryo about five weeks old imbedded in a mass of
fibrin-like magma. Between the magma and walls of the
chorion there 1s a large space filled with clear fluid.

Serial sections of the embryo and chorion show most re-
markable changes. The chorion and ammnion are greatly thick-
ened, are very fibrous and look in every respect like the mem-
branes in fleshy moles (No. 82, for instance). The villi are
matted together by a mixture of blood, fibrin and numerous
necrotic as well as living cells. The fibrinous mass within the
amnion is in all probability blood which has entered from the
exterior. It has all the appearance of blood clots found else-
where in the body, but in addition it has been invaded by wan-
dering cells from the embryo. The coelom is partly flled
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with a granular magma into which project numerous slender
villi arising from the walls of the thickened amnion.

The activity of the syncytial layer has been most pro-
nounced. At all points it invades blood clots and the meso-
dermal tissue of the walls of the chorion and the villi. Occa-
sionally it almost perforates the chorion to enter the ccelom.
At one point syncytial cells are within the ccelom, but the
serial sections do not extend far enough to show the point of
communication. More marked 1s a great area of active syn-
cytium within the amnion, surrounded with a clot of mother’s
blood. Not only does it spread as a double layer of cells to
the attachment of the umbilical cord to the chorion, but at

Fic. 142—0vum with embryo. Natural size.

numerous points the nests of syncytium have nearly per-
forated the walls of the thickened amnion to enter the caclom.
The whole picture reminds one much of cancer specimens.
The presence of the large blood clots within the amnion indi-
cates that the membrane must have been punctured, probably
by the activity of the syncytium, long before the abortion took
place. This, of course, would allow the syncytium to enter
the ccelom and amnion to there make its further attack, which
in turn may have caused the amnion to thicken and sprout so
much.

The embryo itself has also undergone most marked
changes. The dimensions of the ovum, the length and degree
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of development of the embryo indicate that the pathological
changes began not later than the sixth week of pregnancy,
while the menstrual history of the mother indicates that at
least 14 weeks have elapsed between the conception and the
abortion. In other words, the pathological process has been
under way for at least eight weeks. The extreme changes
within the embryo also speak for this. The nervous system
is markedly dissociated and macerated. Arms and legs, ex-
ternal features, as well as most of the internal organs, have
vanished. The liver 1s still marked, but is necrotic. Wander-
ing cells have invaded all of the tissues and are also beginning
to attack the cartilaginous bodies of the vertebr:e. Large
nests of them are also imbedded in the clots of blood which
surround the embryo. The main blood-vessels of the embryo
can still be traced through the surrounding tissues. The cord
is filled with embryo’s blood, but this is also necrotic.

From all appearances had this ovum remained in the uterus
much longer it would soon have become filled with mother's
blood, which in turn would soon have solidified to make of
the specimen a typical fleshy mole.

FiG. 143.—FPhotograph of the vesicle. Natural size.

No. 143.

Large double sac, 15 x 10 mm., attached to the wall of the
chorion.

Dr. Stick, Glenville, Pa.

The chorion appears normal. The double cyst-like body
has thin walls and is filled with a clear fluid. The specimen
has been in strong alcohol for nearly twenty years.

Serial sections show a chorion, normal in appearance, to
which is attached the double vesicle as shown in the photo-
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graph. The structure of the walls of the two sacs is identical
with that of the mesoderm of the chorion with all of the
epithelial cells fallen off. The two sacs do not communicate;
the larger has smooth walls; the smaller has numerous small
vesicles, about 1 mm. in diameter, opening into it, and the
cluster of “air cells” are directly blended with the mesoderm
of the chorion. The specimen undoubtedly belongs to the
vesicular forms, peculiar only on account of its size.

Mo. 147.

Ovum, 30 x 27 x 20 mm. ; vesicle, I mm. in diameter.

Dr. Pole, Baltimore.

“Last period began January 1, 1899, and the specimen was
discharged March 23.”

The ovum is only in part covered with villi, the remaining
portion of the chorion being clear and transparent. The
ccelom is completely filled with magma which has turned very
white in the alcohol in which this specimen was preserved.

Fig, 147.—Interior of ovum. Slightly enlarged.

On one side of the ccelom, closely attached to the chorion,
there is a small vesicle and an irregular mass which may
represent the remnants of the embryo.

Sections of the chorion show that the mesoderm is very
fibrous and rich in cells. The vesicle within is about one milli-
meter in diameter and is located two millimeters from the
chorion, but not at all attached to it. Its walls are composed
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of only one layer of cells on one side of the vesicle, while on
the opposite side it has a second layer or mesoderm, .5 mm.
thick, in which are imbedded numerous blood-vessels filled
with blood. There are a few blood-vessels filled with blood
in the chorion in the immediate neighborhood of the vesicle.

Mo. 150.

Ovum, 35 X 30 X 10 mm. ; embryo, 5 mm.

Dr. Oertel, Augusta, Ga.

There are but few wvilli on the chorion. The embryo is
distorted and the arm on one side is unusually large.

The sections of the embryo show an extreme degree of
pathological change. The nervous system is swollen and
solid, and the contour of the wviscera i1s wholly obliterated.
The large blood-vessels are greatly distended with blood.
Round cells are distributed equally throughout the body of
the embryo.

No. 152.

Ovum, 70 x 42 x 38 mm.; embryo, C. R., 31 mm.

Dr. H. J. Boldt, New York.

“The specimen is from a woman suffering with endo-
metritis, this being her third successive abortion, which took
place 1 each instance during the third month of pregnancy.
The beginning of the last period preceding this abortion took
place on April 16; conception April 20 (?); and abortion
June 25, 1899."

When the specimen came into my hands the chorion was
found to be smooth and apparently free from willi. The
cavity of the amnion is filled with a mass of granular magma
covering entirely an embryo over two months old. The um-
bilical cord 1s much twisted and thin, measuring .5 mm. in
diameter. The embryo was cut into serial sections and dif-
ferent portions of the chorion were also examined.

Microscopic examination shows that the chorion and am-
nion are fibrous. The villi of the chorion are matted together
with fibrin and a mass of cells, which have undergone hyaline
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degeneration. The stroma of the villi is very fibrous, being
invaded at many points by syncytial cells and leucocytes. At
numerous points there are large nests of lencocytes forming
abscesses. It is a plain case of the endometritis infecting the
chorion. '

The embryo is imbedded in a large quantity of magma
giving every appearance of embryo No. 79 again. The or-
gans of the embryo are dissociated and macerated and the
tissues stain poorly, indicating that the embryo had died a
considerable time before the abortion took place. Again the
central nervous system is swollen and dissociated. Migrating
cells are found in clumps or scattered in all of the tissues. In
general, the connective tissues are more fibrous than normal,
the true skin showing considerable hypertrophy. The epi-
dermis i‘s wanting.

No. 153.

Solid mass, 50 x 20 x 20 mn.

Dr. Stick, Glenville, Pa.

Last period began April 30; abortion, July 15, 1899.

The mass is pear-shaped and proves to be a ruptured chorion
partly inverted and imbedded in an organized clot of blood
and fibrin. The chorion i1s, of course, ruptured and at the
point of rupture there 15 a mass of blood, which forms the
large end of the pear-shaped mass. There is no amnion
within the chorion, nor could the embryo be found. A por-
tion of mucous membrane of the uterus is attached to the
chorion. The villi of the chorion are normal in form, but the
mesoderm of many of them have undergone a kind of coagu-
lation necrosis. The syncytial cells are generally normal in
appearance. There are many leucocytes throughout the tis-
sues, especially within the mesoderm of the inverted chorion.

MNo. 154,

Ovum, 10 x 7 x 7 mm., found within a mass of blood
within the uterine tube.
Dr. Boldt, New York.
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The ovum was cut into serial sections, but no trace of an
embryo could be found. The sections show, however, that
the chorion had been torn, but the edges of the tear were
rounded and infiltrated with mesodermal cells. The main
wall of the mesoderm and the villi in the neighborhood of the
tear are fibrous and artophic. The rest of the villi are normal
11 appearance.

MNo. 158.

Tubal pregnancy; vesicle, 2 mm. in diameter.

Professor W. T. Howard, Cleveland, Ohio.

The specimen came to me imbedded in celloidin and
mounted on blocks ready to cut. From each block sections
were cut, three of which proved to be through the chorion.
In one of these sections there was the remnant of an embryo
within the chorion; from this piece I removed the celloidin
and reimbedded it in paraffin and cut it into serial sections 50
microns thick.

The microscopical examination of the sections shows that
the chorion is denuded entirely of its villi, being in apposition
and apparently continuous with the wall of the uterine tube.
(ccasionally the line of separation is marked by a row of
irregular cells, probably the remnants of the epithelial cover-
ing of the chorion. The mesodermic portion of the chorion
is somewhat fibrous, being smooth on its ceelom side and
without an adhering amnion. The nodule within is shriveled
and necrotic, only a few of its nuclei staining. It appears as
a double sac, together measuring 2 mm. in diameter, with a
clump of necrotic cells, appearing like those of the umbilical
cord, between them. In none of the sections is the embryonic
mass attached to the chorion. At one place, however, the
cord-like structure runs into a long process toward the chorion
with a blood-vessel (?) filled with blood in its center.

My interpretation of the embryonic mass is that it is com-
posed of amnion and umbilical vesicle of about equal size,
shriveled and partly torn into pieces, but still held together by
the remnants of the embryo and umbilical cord.
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Mo. 159,

Fragments of a chorion about as large as a walnut.

Dr. Golden, Elkins, W. Va.

“From a woman in good health who had aborted a year
before during the third month of pregnancy. During the
second month of the pregnancy, from which the present speci-
men was obtained, there was a slight flow of blood without
any pain. It continued for two days. Ten days later it re-
curred and continued for 24 hours. Three days later it re-
curred again, became profuse and the abortion followed. The
supposed duration of the pregnancy is ten weeks. No indication
whatever of endometritis. Both father and mother are per-
fectly healthy and are very anxious to have children.”

The specimen consists of portions of the mucous membrane
of the uterus, large portions of the chorion, amnion, but no
embryo is present. The mucous membrane is full of small
abscesses, and leucocytes have invaded all portions of the
chorion. The syncytium is very active, and at numerous
points the syncytium and leucocytes have invaded the meso-
derm of the chorion. The amnion is greatly curled up and
thickened. TIts walls have undergone hyaline degeneration.
The cells covering the amnion on the side towards the ceelom
are generally proliferated, often forming islands.

No. 161.

Chorion, 50 x 25 x 25 mm. ; embryo, 10 mm.

Dr. Cassidy, Baltimore,

“Last period at the end of August. Abortion, November
17, 1899. After missing the next period patient took medi-
cine and had a rubber tube introduced into the uterus. Puru-
lent leucorrheea during the past six months.”

The entire ovum was given me hardened in alcohol. It
was covered with hard clots of blood: on one side the villi
appear to be normal. Upon opening the ovum a mass meas-
uring 10 x 5 x 5 mm. was found attached to its walls, which,
after sectioning, proved to be a strangulated embryo. It was
imbedded and cut into serial sections.

14
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The sections prove the mass to be an embryo of the fifth
week, filled and covered with round cells. These cells have
obliterated the structure of the head entirely, but as the tail
end of the body is approached the outline of the organs can
still be defined. The villi of the chorion are developed mn a
great mass of blood and pus; the syncytium is excessive.
Within the stroma of the villi there are, at many points, many
round cells which appear to be migrating cells from - the
embryo.

No. 162.

Mole, 70 x 30 x 30 mm.; embryo, T mm.

Dr. Wanstall, Baltimore.

The specimen came to me in formalin with the fﬂllawmg
note from Dr. Wanstall: “Last period from September 2z to
7, that is her usual time, five days. The woman began bleed-
ing November g, and passed the specimen on Nowvember 22
She is the mother of five children and says that this is the

Fic. 162 —Section through the embryo. X 15 times. Ch, chorion; am,
amnion; /&, heart; wmb, umbilical vesicle; in, intestine; all, allantois
or possibly liver,

only time she has aborted. There is not the slightest indica-
tion of uterine disease.”

Within the specimen there is a cavity measuring 35 x 12 x
12 mm., lined with a smooth wall and filled with a jelly-like
substance, within which there is a very small embryo which
was cut into serial sections 50 microns thick. The sections
show a remarkable atrophy of the embryo and umbilical
vesicle. The chorion is very thin and is composed of meso-
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derm only. The villi and epithehal cells are wanting, but in
their place there is a thick layer of mother’s blood. The entire
chorion is hined with an ammon and into its cavity the nodule-
like embryo projects. Its tissues are not uniform, being thick-
ened at some points, necrotic at others, and mucoid at others.
Throughout the center of the nodule there are some capillaries
filled with blood. At the point of juncture bztween the amnion
and chorion there are three projections from the embryo into
the coelom—( 1) the umlnlical vescicle: (2) the allantois; and
(3) the heart. That the second 1s the allantois i1s indicated by
its cavity, which is multiple at points. The heart is within a
pocket of the ceelom and has an irregular lumen which is well
filled with blood. At the hase of the nodule there is a short
tube which communicates with the allantois, the intestine.

No. 166.

Ovum, 40 X 40 x 40 mm. ; embryo, 2.5 mm.

Dr. Cassett, Baltimore.

Last period on October 18. On December 29 therz was a
discharge of blood which continued until the 31st, when the
mole was expelled.

The mole 15 composed of very thick, fleshy walls within
which there is a cavity with a smooth wall, measuring 30 X

e
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F16. 166 —Section through the embryo. 3 15 times. Ch, chorion; am,
amnion; #, nervous system; &, heart or umbilical vesicle.
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20 x 20 mm. On one side there is a small atrophic embryo
2.5 mun. long.

The sections of the chorion show that its wvilli are well
formed and are imbedded in a mass of blood from the mother.
Possibly the syncytial layer of epithelium is increased. The
ccelom side of the chorion i1s smooth and is 1n contact with
the ammion. Attached to the amnion there 1s the embryonic
mass or remmnant which does not reach to the chorion; there is
no umbilical vesicle to be found. The amnion and embryo
are completely separated from the chorion. There are no
blood-vessels i the chorion.

The embryo is cylindrical in form, being attached through-
out half of its length to the amnion and passing through it
In the center of the embryo there is a solid column of cells
quite sharply defined—the remnants of the central nervous
system. At the tail end of the embryo there is a blind tube,
the allantois. The ccelom of the embryo, which is as a pocket
on 1ts ventral side, contains an irregular sac which may be
either the heart or the umbilical vesicle; probably the former.

No. 174.

Ovum, 35 x 25 x 25 mm. ; embryo, 13 mm. long.

Dr. Gibbs, Baltimore.

Last period January 11, 19oo; bleeding five weeks later,
which continued until the eighth week, when the abortion fol-
lowed. The ovum is smooth, having but few wvilli, and is
filled with a granular magma.

Sections of the chorion show a marked degeneration of its
walls, nearly all of its villi having been destroyed. Those few

Fic. 174—Embryo lying on piece of the chorion. Enlarged 2 diameters.
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fragments of villi which remain are imbedded in blood and
are riddled with the cells of the syncytial layer. The meso-
dermal layer of the chorion is no longer sharply defined and
is more or less filled with cells with fragmented nuclei, the
origin of which cannot be determined.

The embryo is of the stage of five or six weeks with pretty
sharply defined organs and tissues which are more or less dis-
sociated and infiltrated with wandering cells. Most of the
epidermis has fallen off; in the region of the olfactory pit
(which is almost obliterated ) the epidermis forms two marked
horn-like elevations. The central nervous svstem is swollen
and dissociated more than the remaining tissues of the body,
the change being greater in the brain than in the cord. The
vascular system is gorged with blood which is beginning to
invade the surrounding tissues. This increase is most marke
in the umbilical cord, which appears cedematous.

MNe. 177.

Embryo, C. R., 12 mm.

Dr. Harrison, Baltimore.

The sections show well outlined all of the organs of an
embryo of the end of the fifth week, but they are dissociated
and swollen. So extensive is the dissociation in the head that
the brain has become practically solid, the vesicles being nearly
obliterated. The process i1s not so extensive in the spinal cord.
Most of the epidermis has fallen off.

The vascular system is again greatly distended with blood
which is infiltrating the tissues, especially those surrounding

Fi. 177.—The photograph shows the rounded head and stubby leg. En-
larged 2 diameters.
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the larger arteries and veins. In general the tissues show the
changes always seen in embryos which have been gradually
strangulated before the abortion. _

In this specimen there is one marked wvariation in the
changes usually found. The precartilage outlines all of the
vertebrze and ribs, but no true cartilage is as yet formed in
them. Back of the eyes in the occipital region there are on
either side of the head two cartilages well developed, much too
advanced for embryos of this stage. A more advanced stage
of this cartilage will be found in embryvo No. 135. The head
is also beginning to become stumpy; the frontal process is
necrotic and is beginning to fall off.

Mo, 180.

Ovum, 20 x 15 x 10 mm. ; vesicle, 2 mm.

Dr. C. W. Dodge, Rochester, N. Y.

“I have in my possession a human embryo which, if I may
judge from some of your papers which [ have seen, is likely
to be more valuable to you than to me, and for this reason
I have kept it intact, instead of sectioning it as I have been
sorely tempted to do. Its history is as follows: The woman
from whom it came is a patient of Dr. Edward Mott Moore,
Jr., of this city. On March 28, last, her right ovary was re-
moved. She left the hospital on April 15, and coitus occurred
May 13. On June 19 menstruation appeared and this ovum
was expelled, which was brought to me in a pill box (the
membranes being broken in handling), and put at once into
4 per cent formalin, in which solution it still remains. As
the dates given above are vouched for by the patient and the
physician, it seems to me that we have here an unusuvally
accurate and perfect history of the embryo, and, while it is
not so very young, its history may give it additional interest.”

Sections of the chorion show that its mesoderm is of nor-
mal thickness, but is fibrous and rich in nuclei. Throughout
the main wall of the chorion, but not in its wvilli, there are
numerous blood-vessels filled with blood, showing that at one
time an embryo may have existed.
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The villi are normal in form, with a very extensive syn-
cytial layer of cells over them. At points the syncytium
forms large islands, which can easily be seen with the naked
eve. Immediately over the vesicle within, an island of this
kind, a millimeter in diameter, arises from the main wall of
the chorion and sends processes up between the villi. The
mesoderm immediately below this island is thinner than the
rest, making it appear as if the violent growth of the syn-
cytium took everything before it, but that in the attempt to
produce new villi the fibrous mesoderm of the chorion would
not follow. At many points between the villi there is a slimy
mass of albumen well infiltrated with leucocytes and numerous
small islands of syncytium, some of which can be followed
back to their origin from the willi.

The vesicle within is composed of but one lzn er of cells,
those of the mesoderm with blood islands imbedded within it.
No trace of an entoderm can be made out, although the lumen
of the vesicle extends into a pedicle which, as a single strand
of cells, attaches itself to the chorion.

Mo. 181.

Ovum, 18 x 18 x 10 mm.

Dr. D. S. Lamb, Washington.

The ovum is filled with reticular and granular magma and
no remnants of an embryo could be found, although every par-
ticle which might contain it, with the adjoining chorion, was
cut into serial sections. The mesoderm of the chorion and
villi is cedematous; the epithelial covering is poorly developed,
often being composed of but one layer of cells.

No. 182,

Head and upper end of the body of an embryo about five
weeks old.

Dr. D. 5. Lamb, Washington.

Sections of this embryo show an extreme degree of dis-
mtegration of the embryo. The brain is converted into a
mass of cells filling the central canal entirely and extending
into the surrounding tissues of the embryo, the line of de-
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marcation being obliterated. The large veins of the body are
gorged with blood which also extends into the surrounding
mesoderm. On the frontal side of the head there is a straw-

Fiz. 182—Picce of head showing necrotic mass over the mid-brain,
Enlarged 2 diameters.

colored necrotic mass with some migrating cells within it. On
the dorsal side of the head the mesoderm is thin and blistered,
indicating the beginning of spina bifida. The cartilages alone
are still well defined.

Mo, 185,

Ovum, 40 x 25 x I5 M.

Dr. Sahin, Baltimore.

The abortion occurred seven weeks after the beginning of
the last period. The specimen was brought to me in formalin,
and upon opening it I found that the ccelom was stuffed with
reticular and granular magma. No trace of an embryo could
be found, although the entire ovum was cut into serial sections.

The main wall of the chorion is completely filled with leu-
cocytes from the mother and show all stages of fragmentation
of the nuclei. They form a fairly sharp border on the cozlom
side, making the chorion appear as the wall of an abscess.
The invasion of the chorion with leucocytes must have been
merely from the ccelom side, as the villi are not invaded to
any extent. Some of the wvilli are cedematous, others atro-
phied, being covered with a normal amount of syncyvtial cells.

Mo. 188.

Ovum, 45 x 40 x 40 mm. ; embryo, C. R., 17 mm.

Dr. G. N. Sommer, Trenton, N. J.

“Last menstruation began January 6; bleeding began
March 19, and ended in a few hours with the abortion. The
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unopened ovum was immediately placed in ninety-five per
cent alcohol.”

The ceelom 1s filled with granular magma, the chorion is
very fibrous, and the villi are mostly wanting. The tissue of
the mesoderm is very rich in nuclei, none of which appear
to belong to leucocytes from the mother. Three kinds can
easily be recognized—/( 1) those which normally belong to the
mesoderm; (2) blood cells from the embryo; and (3) an ex-
tensive invasion of the syvncytial cells. This third group can
be traced directly from large mounds of syncytium lying upon
the chorion, from which they extend throughout the meso-
derm, frequently entering the larger blood-vessels. Often
large giant cells are seen, showing the usual characteristics
of the syncytium after it has invaded the mesoderm of the
chorion. The villi are affected less than the main walls of the
chorion. No cells from the syncytial laver of the chorion
were found in any of the blood-vessels of either the embryo
or the umbilical cord.

The organs of this embryvo are all normal in form and of
the proper degree of development for an embryo of this size.
The tissues are dissociated somewhat, the most marked being
that of the brain. The veins of the body are all gorged with
blood, with but little migration of blood cells into the sur-
rounding tissues.

Nao. 189.

Ovum, 28 x 23 x 15 mm. ; embryo, 4 mm.

Dr. T. E. Oertel, Augusta, Ga.

The ovum, filled with granular and reticular magma and
contains a deformed embryo, lying within a distended amnion,
& mm. in diameter.

The umbilical vesicle and amnion appear to be normal for
an embryo of this size; the body, however, is greatly de-
formed, the central nervous system being open throughout its
extent and encircles the dwarfed embryvo like a broad hoop
around a ball. A number of the motor roots of the spinal
nerves are developed, more in the region of the tail than else-
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where. There are no cranial nerves. The heart is a vesicle
filled with blood, hanging into the ccelom and slightly at-
tached to the body wall. Its vascular connection with the
body is cut off entirely. The blood-vessels of the body are
irregular in shape and entirely changed from the normal

Fi1g. 18ga.—Photograph of the embryo. Enlarged 2 times.
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Fic. 18ob.—3Section through the head of the embryo. ¢ 30 times. The
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type. They are filled with blood which extends through their
walls into the surrounding tissues. The branchial arches cor-
respond to an embryvo of this size. There are still traces of
optic vesicles, chorda and possibly allantois present, the liver
and stomach and intestine having degenerated.

MNo. 190.

Ovum, 25 X 22 X 12 mm.

Dr. C. M. Ellis, Elkton, Md.

The ovum is filled with reticular magma within which no
trace of an embrvo can be found, although the entire specimen
was stained and cut into serial sections. The chorion and
villi are apparently normal, containing blood-vessels from the
embryo.
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MNo. 195.

Ovum, 30 x 30 X 30 mm.

Dr. D. S. Lamb, Washington.

No embryo could be found, although the entire ovum was
cut into sections. The specimen is well covered with villi
and contains some reticular magma. The mesoderm of the
chorion and villi appears normal and is rich in blood-vessels
filled with embryo’s blood,

Mo. 196.

Tubal pregnancy; embryo, 2.5 mm. long.

Professor Brodel, Baltimore.

The specimen, hardened in formalin, contained two sus-
picious bodies which were both cut into serial sections. One
of these proved to be the embryo greatly deformed, repre-
senting a stage about three weeks old. The tissues of the
embryo are quite homogeneous, only the central nervous sys-
tem being recognizable. One eye and a large blood-vessel can

&

FiG. 196.—Tube cut open, showing the embryvo. From a sketch by Pro-
fessor Brodel

still be faintly outlined. At points the amnion and umbilical
vesicle are blended completely with the chorion.

The outside of the chorion has attached to it a few long
and thick villi which do not branch. The chorion and these
villi are covered with a layer of syneytium of unequal thick-
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ness, which frequently invades the mesoderm. The whole
chorion is embedded in a large mass of mother’s blood.

The most remarkable part of this specimen is found within
the blood-vessels of the chorion. They are gorged with nu-
cleated blood corpuscles filled with a pigment of the same
color as that of the surrounding mother’s blood. It appears
as if the syncytium, in destroying the mesoderm of the chorion
and the mother’s blood, at the same time made it possible
for the blood of the embryo to take up the blood pigment
thus liberated. At any rate, the blood of a human embryo
three weeks old contains no pigment, and the sections of this
specimen permit of this interpretation. There is also a con-
siderable quantity of mother’s blood within the ovum around
the embryo, but as the specimen was opened before it was
hardened and the corpuscles are all perfect, they need not be
taken into consideration in the interpretation just given.

MNo. 198.

Ovum, 25 X 25 x 25 mm.

Dr. Larsen, Chicago.

The. specimen came to me hardened in a mixture of bi-
chromate of potash and formalin. The interior is filled with
considerable reticular magma and large lumps of granular
magima. Imbedded in this there is a large eylindrical pedicle
7 mm. long bent upon itself. Sections of this specimen show
that pedicle to be the umbilical cord rounded off at its former
juncture with the embryo.

F1G. 198.—Pedicle within chorion. Enlarged z diameters.



No. 1.] ORIGIN OF HUMAN MONSTERS. 223

The mesoderm of the cord, chorion and willi is fibrous,
having also an excess of spindle-shaped cells. The blood-
vessels are all very large, those of the villi as well as most of
those of the main wall being gorged with blood. The large
blood-vessels of the cord are empty. Within the cavity of
the amnion scattered throughout the magma there are numer-
ous flakes of tissue of the embryo and a great many free cells.

No. 200.

Ovum, 35 x 235 x 20 mm.; embryo, C. R., 14 mm.

Professor Brodel, Baltimore.

The central nervous system is dissociated and macerated
very much, the form of the brain and spinal cord being lost
entirely. The organs are all deformed, the liver in addition
being necrotic, as it does not stain at all. There 1s ulceration
of the front of the head, but over the rest of it, in spite of the
extensive internal change, the epidermis is intact.

The walls of the umbilical vesicle are broken down entirely
and its lumen is filled with a mass of necrotic cells. The
amnion, chorion, and villi are more fibrous than normal.

Fic. 200—Broken embryo within piece of the chorion, showing stumpy
arm. MNatural size.
No. 201.
Ovum, 8o x 60 x 50 mm.; embryo, C. R., 20 mm.
Professor Brodel, Baltimore.
The ovum was received without villi and upon opening it
it was found filled with a fluid which had hardened into a

=i
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jelly in formalin. The embryo is atrophic, with a necrotic
mass on top of 1ts head.

The fleshy chorion proved when sectioned to be a mixture
of true chorion, villi, blood, fibrin, decidua, blood sinuses, pus
and syncytium. The layers are not at all in regular order, and
show all stages of disintegration. The mesoderm of the wvilli
is fibrous and is often invaded by leucocytes and syncytium.
At other points the syncytium invades the blood clot and fre-
quently maternal blood sinuses are filled with leucocytes and
syneytinm.

Fig. zora—Photograph of the embryo. Enlarged 2 diameters.

Within the embryo most extensive changes have taken
place. The brain 1s greatly deformed and is severed, through
a growth of tissue, from the spinal cord in the region of the
medulla back of the deformed ear. In fact, the brain is in-
cluded within the cap-like body on top of the head. The
spinal cord begins quite abruptly in the upper cervical region
and ends in the same way in the upper lumbar region. At
its end there is a curious fibrous tumor measuring half the
diameter of the cord. The cord, so far as it is developed,
appears to be normal, but 1t 15 dissociated somewhat. Below
the upper lumbar region the spmal cord 1s wholly wanting,
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the spinal canal being filled up with mesodermal tissue rich
in blood-vessels. Where the cord is missing most of the
spinal nerves appear to remain, and many dorsal ganglia can
be made out. This all indicates that the changes in the cen-
tral nervous system took place after the spinal nerves were
developed from it.

Fic. zoib.—Diagrammatic reconstruction of the embryo, showing the
extent of the central nervous system. 3 5 times.

The two eyes are united into a single one with a double
retina, two lenses, a single choroid, and a single optic nerve;
back of this it is double again. Tt certainly appears as if the
two eyes have wandered together and have united in the
middle line.

The epidermis is quite complete, being broken through at
the back of the head. The extensive ulcer which is found
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Fic. 2o1c.—Section through the top of the double eye of the embryo.
» 30 times. The eyes are buried deep in the head, being covered with
mesoderm and epidermis.

here is very rich in blood-vessels, involves the walls of the
brain, but does not reach into its ventricle. At the highest
point of the head the epidermis has developed into a papilli-
form hody ; below this there is a large necrotic area in which
there is a great quantity of yellow pigment granules.

The mouth is closed, although the alimentary canal from
there to the stomach i1s open and appears normal. The intes-
tine is matted together, the cloaca and anus being obliterated.
The epithelium of the upper portion of the intestine shows
marked growths into this matted mass.

Fic. zo1d.—Section through the optic nerve and double eye. X 3o times.
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The thoracic region, liver and vascular system have under-
gone practically no change. The extensive growth of meso-
dermal tissue throughout the embryo has caused an extensive
destruction and arrest of further development of the muscular
system. This is shown by all kinds of secondary changes in
the connective tissue, especially that of the skin, which is
markedly fibrous, as may be seen in Fig. 2o1e. Here the
change is so great that it obliterates the external auditory
canal entirelv.

No. 204.

Ovum, 14 x 12 x 8 mm.

Dr. D. S. Lamb, Washington.

The specimen, said to be three weeks old, was found filled
with a mass of granular magma. The whole ovum was
stained and cut, but no trace of an embryo could he found.
The chorion and wvilli appear normal.

MNo. 205.

Ovum, 40 x x30 x 30 mm.; embryo, C. R., 6 mm.

Dr. D. 5. Lamb, Washington.

“The specimen is about four weeks old and 1s from a
woman who had been married three months. Syphilis is
suspected in the case.”

The chorion is partly encircled with the decidua, which is
more or less necrotic and well nfiltrated with leucocytes,
showing that an inflanunatory process was present in the
uterus. The chorion is fibrous at points and at others cedem-
atous, with but few blood-vessels present. The wvilli are
irregular and often very fibrous, being hypertrophied as well
as atrophied. Their outlines are irregular and they are cov-
ered with a dense and very irregular mass of syncytial cells.
But few of the villi have blood-vessels within them and they
are all empty.

The ammnion is completely adherent to the chorion through-
out its extent, making these two membranes appear as one.
On the amnion side there are numerous fibrous tuberosities
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which appear much as small villi inverted. At other points
the epithelial covering of the amnion builds by itself a double
laver of cells, which often gives rise to papilliform processes
much like the syncytium on the outside. Sometimes this
layer of epithelium is raised, forming a blister with a fibrin-
like substance, possibly magma reticulé, throughout which
are scattered transparent round cells with very small nuclei.

The umbilical cord is quite fibrous, with large irregular
openings scattered throughout it. These are filled with a
mucoid substance in which a few nuclei are scattered. The
blood-vessels are all obliterated with the exception of the point
of the attachment of the cord to the embryo, where irregular
vessels are filled with blood.

The external form of the embryo is well preserved and 1s
covered entirely with epidermis which 1s much thickened. The
brain and spinal cord are swollen, the former being practically
solid in the region of the fore-brain. The heart and large ves-
sels are gorged with blood which extends from them into the
surrounding tissues, obliterating them almost entirely. Within
this mass of migrating cells can be seen the outlines of some
of the organs of an embryvo about four weeks old. The liver,
stomach, and lungs are riddled, and but the faintest mark of
an endoccelom can be seen. It appears as if all the blood of
this specimen accumulated within the embryo, the cord and
the chorion being free, the extensive epidermis preventing the
migration of the blood cells into the amniotic cavity,

MNo. 207.

Ovum, 70 X 45 X 45 mmn.; twin embryos, 16 mm. long.

From Professor Bridel, Baltimore.

The specimen came to me unopened and hardened in a
strong solution of formalin. Its exterior is smooth with smail
villi at one of its poles. Within there are two embryos, both
macerated, with atrophic heads. The larger embryo meas-
ures C. R., 16 mm. The other is a little smaller, but as it is
broken, an exact measurement could not be made. The cords
of both embryos are atrophic.
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There is some granular magma within the amniotic cavity
with several large clumps m the ccelom, where the two-am-
nions meet.

Sections of the membranes show that the chorion is de-
nuded of most of its villi, with the exception of the point
over the atachment of the cord of the broken embryo. The
entire chorion is covered with its decidua, which is rich in
blood sinuses and infiltrated with leucocytes. But few rem-
nants of the syncytial layer of the chorion remain.

The whole embryo is still covered by epidermis excepting
on top of the head, at the tail end of the body, and at the
attachment of the umbilical cord. At these points there is a

Fiz, zo7a.—A whole ovom.  Reduoced,

marked destruction of the tissues, which are beginning to dis-
integrate. The top of the head 1s ulcerated, in front it is
necrotic and pigmented, as is frequently the case in other
embryos. The nervous system shows the usual changes seen
in strangulated embryos. The vascular system of the embryo
1s gorged with blood, but none is within the vessels of either
the cord or the chorion. Within the body there is quite an
extensive migration of blood cells niito the tissues, obliterating
them in part, but the process of destruction is not so far
advanced as in No. 2z05. The majority of the organs can be
still outlined. We have here a rapid infiltration with migrat-
ing cells of an embryo of forty days, with cytolysis rather
than dissociation of the tissues.
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The changes in the broken embryo are practically the same
as in the unbroken one, although they are more advanced.
Only the head, extremities and cord remain entire, and in

Fic. zoyb—Photograph of the interior of the ovum, showing both em-
bryos. Natural size.

these the changes are more marked than mm the corresponding
parts of the unbroken embryo. In the former it is practically
a mass of individual cells, while in the latter the brain is
swollen and quite solid.

No. 209.

Ovum, 2o x 15 x 10 mm.; embryo normal in form, about
two and one-half weeks old.

Dr. G. N. J. Sommer, Trenton, N. J.

“The woman from whom the spzcimen was obtained is
thirty years old. Three vears ago she had a miscarriage
during the third month of pregnancy, and three months ago
she was delivered of a monster at the end of gestation. The
specimen was one of hydrocephalus and spina bifida with
hydramnios, fully eight hiters of fluid coming away at the
time of delivery. She menstruated the first time yesterday
since her confinement, bleeding profusely all day, and in the
evening the ovum came away with a few blood clots. Within
the sac I could see the embryo, about 5 mm. long, attached
to the chorion by the cord.”
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The specimen came to me in 95 per cent alcohol, and upon
opening it a large amount of magma was found within the
ceelom. Not finding the embryo, the whole specimen was
stained, imbedded in paraffin and cut into serial sections 50
microns thick. It happened that the embryo was cut into
coronal sections, and those containing the embryo with the
chorion attached to it were mounted.

The form of the structures of the embryo i1s normal,
only the tissue did not stain well, indicating that it had been
dead for some time before the abortion. Ower the back and
tail of the embryo the amnion is closely adherent, but it is
wanting over the head. Here it ends abruptly, and this could
not be due to rough handling, for the embryo is well packed
with magma up against the chorion. Over the embryo the
chorion is very thin and without villi, which explains why the
embryo was seen in the fresh specimen. At some distance
from the embryo the chorion appears to be normal in struc-
ture.

Mo, 212.

Embryo, C. R., 15 mm.

Dr. West, Bellaire, Ohio.

The macerated embryo is from a large ovum which was
aborted October g, 19oz. I.ast menstrual period began on
April 3, 189 days before the abortion.

The tissues of the embryo show that its development was
arrested during the sixth week. The central nervous system
is completely dissociated, being but a mass of cells. The
other tissues of the body, except those of the head, have under-
gone no secondary changes. The face and the top of the
head have been converted into a thickened mass of necrotic
tissue, in which may be seen large veins filled with blood.
The eyes are immediately below the skin, thoroughly disso-
ciated, but the vesicular lenses can still be outlined.

MNo. 215.

Ovum, 435 x 40 x 40 mm. ; embryo, C. R., 17 mm.
Dr. Unger, Mercersburg, Pa. Brodel Collection.
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Fic. 215.—Photograph of macerated embryo in a picce of the chorion.
Natural size.

The specimen is smooth and fleshy and filled with granular
magma, m which was found the remnants of a macerated
embryo. Sections of the chorion show that the decidua is
attached and that the amnion lines the whole ovum. The
chorion is well developed, but the villi are matted together;
it corresponds with its history, which states that the specimen
is about 12 weeks old. It was preserved in 10 per cent alcohol.

Me. 223.
Mole, 40 x 18 x 15 mm.
Protessor Brodel, Baltimore.
At the point of attachment to the uterus the “fibroid mass”

Figc. 223a—Photograph of the mole. Natural size.
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is very rich in villi, which at its rounded end is composed
wholly of blood. The entire tumor is encapsulated with a
layer of pus. Between the villi the meshes are filled with

Fic. z223b.—Diagram of the structure of the mole. B, blood and fibrin;
P, pus; 8, syncytium; NS, necrotic syncytium; F, villi.

syncytium, which often give the picture of a cancer. Where
the syncytial cells are far removed from the blood they are
often necrotic.

No. 226.

Ovum, 60 x 60 x 30 mm.; embryo, C. R., 24 mm.

Dr. West, Bellaire, Ohio.

“The woman, mother of three children, menstruated last
on March 3 and aborted on May 29.” The ovum is covered
with a few large villi two mm. in diameter at their base, and
irregular clots of blood. Elsewhere it is smooth. The amnion
1s filled with a granular mass, which was swept out easily
when opened. DBetween the ammnion and chorion there is an
irregular mass of mother’s blood, which is partly organized,
showing that the chorion had ruptured some time before the
abortion took place. The tissues of the villi and the chorion
are somewhat fibrous, with very few degenerated blood-ves-
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sels within them, indicating that the circulation had ceased
some time hefore the abortion, which is confirmed by a study
of the embryo.

The external form of the embryo indicates that it was
nearly 50 days old when it died, for, with the exception of
the head, its form is practically normal. The menstrual his-
tory makes it 87 days, and if 28 is subtracted, ten days are
still left, which is time enough in which to bring on the
internal changes found within it.

In general the organs are sharply defined, but they do not
stain well ; the cells appear as i coagulation necrosis. The

Fig. 2200.—Photograph of the embryo. Enlarged 2 diameters.

cartilages are also well formed, and the maxilla, mandible,
clavicle, humerus, ulna, radius, femur and tibia have begun
to ossify. All this indicates that this embryo died quite
suddenly and that the changes within it are to be viewed as
post-mortem changes.

The wvascular system is well developed, the heart muscle
being normal in shape but very fibrillar; it does not stam
well. Most of the large vessels are empty and the blood
cells are scattered throughout the tissues of the embryo and
the cord. The muscle fibers are unusually well marked, and
the connective tissue seems to be thickened.
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The most marked changes are seen in the head. Much of
the epidermis is still in place, but some of it has fallen off.
At the back of the head the destructive process has included
the back of the brain and the upper part of the spinal cord.
The fore-brain, mid-brain and the spinal cord of the frunk
are still intact and dissociated. The eyes are of normal shape
and position, but much macerated. The nerves of the head
can still be outlined, which shows quite conclusively that the
destruction of the medulla is of recent date.

Fis. 2z26h.—Reconstruction of the central nervous system of the embryo.

No. 228.
Ovum, 60 x 25 x 25 mm. ; embryo, 4 mm.
Dr. West, Bellaire, Ohio.
“The specimen is from the first pregnancy of a fairly
healthy woman. Last period July 1 to 3, and the abortion
took place on October 10, 1903.”
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Figc. 2282.—Photograph of the ovam. Natural size.

The solid blood-red specimen contains a regular cavity,
30 x 18 x 18 mm., which is filled with a granular magma,
on one side of which is attached an embryo shaped like an
hour-glass.

Sections of the mole show that it i1s composed of thick
walls in which there 15 much blood, wvilli, a great deal of
decidua and some pus, especially on its outside. The meso-
derm of the villi and chorion is very fibrous and devoid of
blood-vessels.

1. z28b.—Diagrammatic section of the embryo. < 20 times.
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The cavity of chorion is lined with a very thick amnion
and the remnant of an embryo indicates that its development
was arrested towards the end of the third week. The de-
forming process must have been active for at least 5o days.

The vascular system is still represented by a mass of cells
on the ventral side of the embryo, behind which there is a
large vessel full of blood extending towards the remnant of
the umbilical vesicle. No vessels extend to the chorion.

The central nervous system fills the main part of the em-
bryo, being much dilated in the head and pretty well filled with
round cells throughout. In front of the brain are two vesicles
which communicate with it through two long tubes. These
no doubt represent the eyes. In the neck there 1s a small
eland, possibly the thyroid. :

Mo, 230.

Ovum, 75 x 60 x 50 mm.; embryo, C. K., 57 mm.

Dr. West, Bellaire, Ohio.

“The mother has had three children and three miscarriages.
She always menstruates regularly during her pregnancy, and
she has been undecided during the past seven months whether
or not she was pregnant.”

Upon opening the ovum it was found that the feetus 1s
greatly cramped and imbedded m much granular magma.
The cord is thin and knotted. The right leg has a club-foot
and the left has a dislocated knee-joint. ILvidently the em-
bryo has been dead for a long time.

The tissues of the embryo and membranes appear normal;
they barely stain at all. The outer zones of the chorion are
slightly infiltrated with leucocytes.

The dislocated knee and the club-foot show that the car-
tilages are markedly deformed, but on account of the absence
of tissue reactions it must be concluded that this change took
place after the death of the embryo. The liver, brain, spinal
cord and eve are macerated, converted into a pulpy mass and
do not stain.  All of the epidermis has fallen off. Appar-
ently the embryo died suddenly, for there are practically no
tissue reactions to suggest the contrary.
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Fig. a230a. FiG. 2z0b.

Fig. zzoa.—0Ovum cut open, showing embryvo within imbedded in a mass
of granular magma. Reduced.

Fic. 2z3oh.—IEmbrye cleared of magma.

Fic. 230c.—Arms and legs of embryo. Two views of each are shown.
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No. 232.
Ovum, 45 x 25 x 25 mm. ; embryo, C. R., 14 mm.
Professor Bradel, Baltimore.
Most of the chorion is devoid of villi except that imme-
diately over the attachment of the cord, which appears to be
normal. The villi of the chorion are somewhat fibrous, with

Fig. 23za.—Entire ovam with villi on one end,  Natural size,

blood-vessels less numerous than usual, and are covered with
a rich layer of syncytial cells. The amnion reaches the
chorion.

The embryo is atrophic and is imbedded in a mass of
granular magma, in which there are numerous round cells.

Fig. 232b.—Embrvo within the chorion.
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Most of the epidermis has fallen off. The head 1s cylindrical
in form, containing a solidified brain and dissociated eyes.
The lenses are composed of broken cells surrounded by a
very thick hyaline capsule. The organs of the body are not
sharply defined, being filled with many round cells. The
blood-vessels are mostly empty. Even the nerves and car-
tilages have lost their sharp borders. The extremities are
stubby, being composed of densely packed round cells which
show no differentiation.

No. 233.
Mole, 70 x 45 x 40 mm.
Dr. Miller, Hagerstown, Md. Bridel Collection.
The irregular mass appears as an ovum filled with blood.
Sections show, however, that there is a mixture without
rhyme or reason of all kinds of deformed villi, blood, syn-

External and eut surfaces of the mole. Natural size.

Fie. z33.
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cytium, decidua and pus. No doubt at its attachment to the
uterus it received fresh blood into its center, while the leuco-
cytes attacked it on its exterior. Most of the villi are encir-
cled with fragmented leucocytes, which seem to have gained
the upper hand.

Mo. 243.

Ovum, 30 x 20 x 10 mm.

Professor Bradel, Baltimore.

The specimen is pear-shaped with smooth thin walls, over
which there are scattered a few thin villi. The whole speci-
men was cut into serial sections and no trace of an embryo
could be found.

Fig, 243 —External view of ovum. Enlarged 2 diameters.

No. 244.
Embryo, 4 mm. long.
From Dr. Kelly's Sanatorium. Brddel Collection.
The specimen is enclosed in the amnion, which measures
25 x 15 x 15 mm. and 1s surrounded by a mass of granular
magma.
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Fic. 244a—Embryo, surrounded with granular magma, attached to the
amnion. > 2 times.

Fig. 244b.—5Section through the head of the embryo. ¢ 20 times.

Fi16. 244c.—Section through the body of the embryo. 3 zo times.

16
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The sections show that the amnion 1s attached along most
of the ventral side of the embryo, somewhat as it is in the
normal specimen at the end of the second week. The central
nervous system 1s still quite sharply defined, being more char-
acteristic in the head than in the trunk. The heart is com-
posed of a solid mass of cells in front of the embryo, which
extends as a horn-like process to the head. Between the heart
and the body there is large group of epithelial cells, in which
there are scattered some small round cells, probably the rem-
nant of the liver. Otherwise the tissue of the embryo is of even
structure with an occasional necrotic area. The epidermis is
mostly wanting. There 1s neither umbilical cord nor um-
bilical vesicle present, the free embryo being attached to the
ammion only.

No. 246,

Owvum, 30 x 21 x T4 mm.; embryo, 3 mm.

Dr. Wegefarth, Baltimore. Brodel Collection.

Dr. Wegefarth writes: “The woman from whom this
specimen was obtained i1s the mother of two children, the
yvoungest about seven years of age. 5Since then she has haid
five miscarrages, all of about the same age as this specimen.
No history of syplilis, but have started to give her iodide of
potash, with the hope that she may give birth to a child. I
shall be glad to have you turn the specimen over to Professor
Mall if it will be of any use to him. It would be interesting

F16. 246a—0vum with window cut out of it, showing dense magma and
embrya within.
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if the great hre we had recently could have played any part
in this trouble, as she felt well up to that time, and the fright
due to the fear that the fire would burn out her neighbor-
hood, too, kept her 1 a state of great excitement for about
24 hours.” !

The external surface of the ovum is normal in appearance,
but when it was opened 1t was found to contain a deformed
embryvo lying beside a very large amnion. Sections of the
chorion show that its structure i1s somewhat hyvaline and the
villi are devoid of blood-vessels. The embryo and membranes
were cut together and the sections show that the amnion is
greatly hypertrophied, folded and torn, and that the embryo

Fic, z246b.—Embryo covered with folds of the amnion. 3 10 fimes,

15 deformed and injured but lying outside of the amnion. The
heart and great blood-vessels are empty, the brain is distended
and partly flled with round cells; together they give the
appearance of an embryo of the beginning of the third week.
No liver can be found, but there are loops of intestine present,
as during the fourth week. The otic vesicles are well defined,
but the optic vesicles are wanting.,

No umbilical vesicle can be found, but this may have been
lost when the amnion was torn. The amnion, however, runs
down in a thickened ridge which contains two large blood-
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vessels and an epithelial tube, the allantois, between them.
At no place is the amnion attached to the chorion, nor are
there indications that they have been torn apart.

MNo. 247.
Ovum, 40 X 40 X 17 mm.; vesicle, 275 mm.

aE =

Dr. Seymour, Trappe, Md. DBrodel Collection.

The ovum was found filled with granular magma and in
the center of this, far away from the chorion, a free umbilical
vesicle was found. Sections of the chorion show that it 1s
nearly normal in structure without any signs of an amnion on
its inside. The wvilli are without capillaries. At points be-
tween the willi the syneytial cells form mounds below the
epithelium, which have a tendency to penetrate the mesoderm
of the chorion.

The pear-shaped hody is probably the umbilical vesicle,
with a cavity lined with epithelium and a considerable amount
of mesoderm around it, m which there are mumerous blood-
vessels filled with blood. There are some accessory vesicles
in this laver similar to those found in No. 78.

Mo, 250.

Ovum, 10 X g x g mm. ; embrvo, 2 mm.

Dr. Sampson, Baltimore.

The specimen came imbedded in a mass of decidua, which
was obtained by scraping the uterus. When opened it was
found flled with magma reticulé, in which could be seen,
immediately beneath the chorion, a small embryo, and further
away, towards the center of the ceelom, the umbilical vesicle.
The whole ovum was cut into serial sections.

The chorion and villi are apparently normal in shape and
structure, being also very rich in blood-vessels which are filled
with embryo’s blood. The villi are bathed in mother's blood
and covered with an active syneytium.  The decidua is some-
what infiltrated with leucocytes, but there are no abscesses.

The front end of the ammion is torn and its free edge and
the embryo are imbedded in reticular magma, indicating that
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the injury took place before the abortion. The general shape
of the embryo and its degree of dzvelopment are practically
normal. The heart is well formed and it, with the blood-
vessels, 1s filled with blood. The alimentary canal, brain,
spinal cord, otic and eve wvesicles, myotomes and branchial
arches are much like embryo No. 12, which 15 practically a
normal embryvo of the beginning of the second week. The
septum transversum is well marked and the thyroid gland 1s

just beginning.

Fig. zgoa,—Oyvum, opened to show the embryomic mass, within the
decidua. 3 about 2 diameters.

Fic. zs0b—Section of embryo, q-m:_*in:lrﬂ with magma, within the chorion.
I'he amnion is torn. 3 17 diameters.

=
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Fic. 250c.—Section of chorion, villi and decidua. There is a large
quantity of mucoid mass between the villi. X 17 diameters.

1. 250d.—Section through hind-brain, M, adjacent mesenchyme and
epithelial lining of pharynx P, to show cytolysis and dissociation
of the tissues. % 230 times.
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The tissues of the embryo, however, and the cavity of the
front end of the brain are filled with numerous small round
cells wth fragmented nuclei. All stages of fragmentation are
seen, just as may be seen in the leucocytes in small abscesses.
Most of the red blood cells are within the blood-vessels, but
those within the tissues appear perfectly normal. On account
of the diminished number of mesoderm cells, in fact, they

<

Fic. 2z50e.—The dotted area in the section shows the portion which is
enlarged in Fig. 250d.

diminish in proportion to the number of fragmented cells
present, the conclusion must be drawn that the latter arise
from the former. The epidermis covers the whole embryo.

The primary change in this specimen is no doubt in the
mesoderm, for all the rest of the embryo appears normal
That the equilibrimm was overthrown 1s indicated by the
necrotic amnion and the great amount of reticular magma in
the exoccelom. ]

Ne. 251.

Ovum, 30 x 25 x 25 mm. ; embryo, C. R., g mm.

Dr. Ritter, Brooklyn.

Last period January 16, abortion April 3. Half of the
chorion is covered with villi and the other half is bare, thick-
ened and hemorrhagic. The amnion lines the entire chorion
and the cord is very thin. Sections show that the mesoderm
of the villi are rich in cells, fibrous and are devoid of blood-
vessels. The main wall of the chorion 1s apparently normal,
with a large number of vessels filled with blood scattered
through it. The decidua is very extensive, 1s hemorrhagic
and has a large number of abscesses in it. Apparently thers
was an extensive endometritis,
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Fi1c. 251a.—Embryo attached to the chorion. Enlarged nearly 2 diameters.

Fie. 251h.—Section of the embryo. > 8 times.
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The head of the embryo is atrophic and is nearly filled with
a distended, dissociated and macerated brain. The eyes are
solid and the lenses have become dissociated, but they are
encircled with sharply defined and thickened hyaline capsules.
The brain is protruding behind the head. The heart and
blood-vessels are distended and filled with blood. The organs
and tissues of the body are not well defined, and are filled with
round cells.  The epidermis is wanting. The extremities are
stubby, without structure and filled with round cells. The
cartilages are sharply defined, and the liver appears to be

about normal.

MNo. 252,

IEmbryo, 5 mm. long.

Dr. Lamb, Washington.

“First pregnancy in an unmarried woman twenty-three
yvears old. Patient missed a month, then had free hemor-

Fig. z25za.—Photograph of embryo, with amnion on one side and the
thickened chorion on the other. Natural size.

—_

Fi6. 252b.—Section through the eye, small black spot in Fig. 252a.
» 2o times. E, eve: B, brain.

rhage which continued for a month, when the embryo was
expelled.”  This would make its age three months, counting
from the last period.
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This remarkable specimen shows to what extent an embryo
may grow after its regular development has been arrested.
The specimen came to me attached to a solid body, as the
photograph shows, and it appears to be an embryo about three
weeks old. The free end of the embryo is bent upon itself
and runs to a point where two intensely black spots ina}r
be seen.

T i,

/7

FiG. z52c.—Section through the embryveo at its attachment to the chorion.
20 times.

The membrane or body behind the embryo is undoubtedly
the amnion curled up, for it is covered with epithelium on the
side towards the embryo side, which continues over its body.
On the other side the mesoderm, which is thickened and
hyaline, is free, there being no border cells nor villi.

Fic. 252d.—Section through the embryo below its attachment to the chorion.
The body immediately heneath the epidermis is a solid lentoid struc-
ture.

The skin 1s markedly thickened, the epidermis sometimes
forming small papille, or are sometimes buried, forming
pear-like bodies similar to those of epithelial cancer, Within
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the body there is a large cavity filled with round cells. Near
the attachment to the amnion there are several such “abscess-
like” masses within the embryo.

The pigment dots, on account of their position, undoubt-
edly represent the eves of the embryvo. Each forms a small
sac immediately below the skin filled with large free pigment
cells. Deeper within the “head” of the embryo a band of
pigment cells connects the two “eyes,” as may be the case if
we consider these cells as the connecting optic nerves,

Nao. 253,
Ovum, 335 x 30 x 15 mm. ; embryo, 4 mm.
Professor Brodel, Baltimore.
Chorion and villi are somewhat hyaline, with indications of
blood-vessels within them. Amnion, which measures 19 x

F16. 253—Embryo within the chorion. > 1.8 times. The collapsed bag
behind the embryo is the ammion. .

13 x 13 mm., 1s attached at one point, has hyaline walls and
does not contain the embryo.

The embryo is a swollen infiltrated specimen of the third
week, with no brain and little of its spinal cord left. The
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rest of the structures (heart, ccelom and Wolffian body) are
quite sharply defined, but are all infiltrated with round cells.
Most of the epidermis is intact. The arm buds are well
defined.

Mo. 255.

Ovum, 20 x 20 X 10 num.

Professor Bridel, Baltimore.

The villi are atrophic and fibrous. At points the syncytial
layer is well mixed with leucocytes, which-also have invaded
some of the villi as well as the mesoderm ot the chorion. The
whole chorion was ecut mto serial sections, but no trace of an
embryo was. found. There are no blood-vessels in the chorion,
nor were any remnants of the ammion found.

No. 257.
Ovum, 55 X 40 x 40 mm., with a pedicle within, 14 x 2
mm., to which 1s attached a body 4 x 0.5 mm.

Lo

Fic. 257.—Photograph of the specimen, 3 1.5 times.
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From Mr. Lankford, Baltimore.

A large portion of the chorion is covered with well formed
and apparently normal villi; a portion is hemorrhagic and
another 1s fibrous, appearing as though it had protruded
through the os. Sections through this portion show that the
villi are atrophic and have undergone fibrous degeneration.
The chorion 1s thickened and the decidua is infiltrated with
leucocytes.

The inside of the chorion 1s lined with epithelial cells, which
are continuous with those over the cord; it appears as if the
amnion had become completely blended with the chorion.

The cord is also fibrous, with some spots which have under-
gone mucoid degeneration. It contains three large blood-
vessels,—a vein and two arteries. The body at the end of
the cord is simply its continuation, with the umbilical vein
running thronghout 1t lengthwise.

Mo, 261.

Chorion, 120 x 70 x 70 mm.; embryo, about go mm. long.
Dr. W. M. Lewis, Baltimore.

Fig. 261a.—External view of specimen. Three-fifths natural size.
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The ruptured and distorted feetus, which no doubt had been
dead for a long time, is imbedded in a mass of granular
magima.

Sections of the placenta show that the wvilli and chorion are
very fibrous and almost devoid of syneytium.  The umbilical
corcd 1s somewhat fibrous, with blood-vessels within filled with

Fiz. 261h.—Fwetus within its membranes. Reduced.

blood. The decidua contains large sinuses and is also well
hlled with round cells.

The tissues of the hand and skin are somewhat infiltrated
with round cells, but other changes within them are not
marked. It appears as if the embryo died quite suddenly, and
therefore there are no marked tissue reactions.

Mo. 262.
Mole, 80 x 15 x 15 mm.
Dr. Giering, Baltimore.
The specimen was several days old when it came mnto my
hands and was then hardened in formalin. The interior is
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Fia. 26z2a.—Thotograph of the mole. Natural size.

Fic. 26z2b.—Section of the embryo. Enlarged about 10 times.
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filled with a large amount of granular magma, in which 1s
imbedded a necrotic embryo, 14 mm. long.

The decidua is filled with small abscesses, the leucocytes
invading the villi as well as the main walls of the chorion.
The changes in the embryo are extreme, the nervous system
heing solid, filling up the stumpy head. The outlines of the
organs are hazy, they being filled more or less with round
cells. The embryo is falling into pieces; some of the epi-
dermis is still intact.

MNo. 263d.

Ovum, 27 mm. in diameter ; embryo, C. R., 15 mm.

Dr. Lyman, Baltimore.

The villi are apparently normal in form and in structure.
Possibly the mesoderm is a little fibrous. The blood-vessels
appear to be normal. The cord is dilated, showing the double
enlargements, which are mucoid n structure.

The bram and spinal cord are dissociated, with the brain
protruding into the mouth, but the other organs are fairly

Fic. 263d a.—Embryo within the ovum. > 2 times.
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well outlined. The heart and large blood-vessels are filled
with blood and there is some infiltration of the surrounding
tissues with round cells. The epidermis has fallen off. The
changes within the embryo may be due to maceration, but on

e

Fic. 263d b.—Sagittal section of the embryo. % 7 times.

account of the sharply defined tissues of the chorion and slight
amount of fibrous changes in the villi and the mucoid dilata-
tions in the cord with some wandering cells in the tissues,
I am inclined to think that this specimen represents the earliest
stage of a strangulated embryo of the sixth week.
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F1c. 264—Section of the vesicle attached to the chorion.

% 15 times.
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MNo. 264. _

Ovum, 25 x 20 x 15 mm., with a cavity within 10 mm. in
diameter.

Dr. Gardner, Baltimore.

“Last period occurred on August 12; abortion October g;
but the menses had been irregular for three months before.”

The ccelom is filled with hard hyaline magma, rich in round
cells, in which is imbedded the umbilical vesicle measuring
214 mm. in diameter. The chorion is thickened and fibrous
and 1s covered with some villi, which are also fibrous. The
vesicle shows all the characteristics of the umbilical vesicle
and is attached to the chorion by a thick fibrous pedicle. At
the point of juncture it is rich in large blood-vessels filled with
blood. These radiate into the surrounding chorion, but do
not reach into the villi.

No. 268,

Embryo, C. R., 22 mm.

Dr. Kammerer, New York.

The form of the embryo 1s normal, but its body is straighter
than usual. It was hardened m tormaln and some of the
tissues are well preserved, but others, ¢. g., bramn, liver, lungs
and muscles, are dissociated. The blood-vessels are filled with
blood and there are no wandering cells in the tissues. Compare
the form of this embryvo with that of No. 256, Plate III,
Fig. 5.

Mo. 270.

Ovum, 40 x 30 x 30 mm. ; embryo, C. R., 14 mm,

Dr. Wilson, Baltimore.

The chorion 1s only partly covered with villi, which are
atrophic and fibrous in structure, but contain some blood-
vessels in them.  The main wall of the chorion is also fibrous
and of irregular thickness, with some blood-vessels in it. The
amnion has reached the chorion and is filled with granular
magma, which completely envelopes the embryo,

The central nervous system is distended, dissociated and
macerated. The large blood-vessels and heart are distended
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Fiz. 268.—Photograph of the embryo.
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with blood and the tissues of the body are somewhat infil-
trated with round cells. The outlines of the organs are slightly
obscured, but some of the tissues of the body are sharpened
by the process of maceration, which does not seem to have
been of long duration.

F1G. 27oc.—Sagittal section of the embryo. % 704 times.
Mo, 275.

Ovum, 40 x 30 x 25 mm.; embryo straightened and about
three weeks old.

Dr. Tobie, Portland, Me.

The chorion of this specimen, thought to be two months
old, is thin and covered with some villi which are imbedded
in miuch blood. In structure it 1s fibrous, with a diminished
amount of syncytium upon it, and contains no blood-vessels.

Within there is a cavity, the amniotic, filled with a clear
fluid, into which the deformed embryo projects. The exo-



Mo. 1.] ORIGIN OF HUMAN MONSTERS. 205

ceelom s from two to three millimeters wide, and is filled with
typical magma reticulé.

The structures of the embryo form almost a continuous
mass of tissue, in which the irregular central nervous system

Fic. 275a—Photograph of the ovum. Matural size.

Fig. z75b.—Photograph of sections of the ovum, showing the embryo in
one of them. Natural size.

can still be outlined. Enough is left to show that the speci-
men began to become infilirated towards the end of the third
weelk.

Most of the epidermis is still intact. The lenses of the
eyes form small pearls enclosed in capsules lving beneath the
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Fic. 275c.—Section of the head-end of the embryo, amnion and chorion.
15 times.

skin. In front of them there are two small bodies connected
with the epidermis, which might pass for lenses, but are prob-
ably changed olfactory pits. In a number of places the tissues
are fibrous.

No. 276.

Ovum, 70 x 35 x 35 mm.; embhryvo, 13.5 mm.

Dr. Stanlev, Portland, Me.

Dr. Stanley writes that the tune between the last menstrual
period and abortion 1s 8o days.

The walls of the chorion are partly infiltrated with blood
and on one side 1s closely adherent to a fleshy mass—the de-
cidua. Sections of these regions show that the decidua has
large blood sinuses and numerous small abscesses in it. The
villi of the chorion are imbedded in a mass of blood. are-
covered with a normal amount of syncytium, but in structure
they are fibrous and devoid of blood-vessels. In addition,
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FiG. 276h.
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zofia.—Photograph of the ovum. Natural size.

Interior of the ovum, showing broken embryvo on

ef it. Natural size.

e S1
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they are invaded at numerous points by the syncytium, which
forms in them small vesicles, lined with two layers of cells,
and often filled with dense masses of small round cells. These
vesicles are very numerous and usually communicate with the

Fig. 276c—Section of the embryo. % 814 times.

surface of the villi by means of bands of epithelial cells. The
walls of the chorion are in apposition to those of the amnion,
but they are not invaded by syncytium.

The changes within the embryvo are equally remarkable.
The spinal cord is dilated and dissociated; the medulla is
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solid, fills the entire head and protrudes from an opening
formed by the destruction of the forepart of the head. In
front of this opening the atrophic upper jaw may be seen,
containing nerves, and behind the epidermis has grown into
a small ridge, encircling the opening. What has taken place
in this embryo took place mechanically in No. 256 (see Plate
IIT). The outlines of the organs are not sharp, but those of
the precartilages are very definite. The blood-vessels are
greatly dilated and filled with blood cells, which make them
look like abscesses. They are especially well marked along
the line from the umbilical cord to the heart. In their inume-
diate neighborhood there is more or less infiltration with
round cells. The smaller veins and arteries are still filled
with blood.
No. 278.

Ovum, 6 x 4 mm.

Dr. Stanton, Albany, N. Y.

“This specimen was found accidentally in curettings from a
woman supposed to have chronic endometritis following preg-
nancy. There is nothing in the history by which the age of
the specimen could be estimated.” Part of the specimen had
been cut into sections before the specimen was sent with the
statement that no embryo had been found, it having fallen out.

I found that the half sent contained a ccelom, 3 x 2.5 mm.
filled with magma, in which there was a cavity about 1.5 x I
mm. Sections showed that the cavity was natural and not
sharply defined, without anything to indicate that an embryo
had been in it. On the contrary, it was found that the magma
reticulé was filled with a loose net-work of mesoderm cells,
which bound one side of the chorion with the other, as indi-
cated in the diagram which is from a reconstruction. These
cells are directly continuous with those of the mesoderm and
resemble them in every particular. At one point there is a
small group of epithelial cells, which may represent what was
originally the embryo.

Otherwise the chorion and its villi are normal in appear-
ance, being encapsulated in decidua which has in it some
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Fic. 278b—O0utline of the main wall of the chorion, C, showing the
strands of mesoderm, M, that cross the ceelom, in which there is a
small epithelial mass. E, possibly the remains of the embryo. 3 18
times.

Fic. 278c.—High power drawing of the epithelial mass, strands of mesa-
derm and chorion. % 50 times.

Fig. 278d.—The epithelial mass. % 500 times.
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uterine glands. All in all, this specimen reminds one of
Peters's ovum very much. There are some leucocytes in the

decidua, but no accumulations of them, indicating inflamma-
tion of the uterus.

I consider this specimen one in which the embryo has been
destroyed, leaving a normal chorion without an embryo.

Neo. 279,

Fleshy chorion, 100 x 60 x 60 mm. Into the cavity the
umbihical cord, 30 x 5 mm., projects.

Dr. Kemp, Baltimore.

Part of the chorion is hemorrhagic: the rest appears nor-
mal. Sections show that the villi are nearly normal, with a
deficient amount of syncytium over them, even where they
are well imbedded in blood. Within there is an ammnion, and
the worm-like process which proves to be the umbilical cord,
with its three blood-vessels. The vessels are well developed

Fia. 279.—Photograph of a section of the specimen showing the cavity
and cord within. Slightly reduced.
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and fully one millimeter in diameter; there are also numerous
vessels in the villi of the chorion. The tissue of the chorion
is hyaline, with a diminished number of nuclei in it.

Undoubtedly the foetus escaped in some way shortly before
the abortion, the membranes and cord remaining some time,
long enough to undergo these changes. The blood-vessels of
the cord and chorion are empty, but well developed.

No. 280.
Mole, 40 x 25 x

by
1
Xy

Dr. Magness, Baltimore.

235 M.

Within the mole, which 1s said to be five or six weeks old,

Fic. 280.—Photograph of the mole. % 174 times.

there i1s an irregular cavity with smooth walls, measuring
10 X 5 x 5 mm.  Sections were -cut of the thick hemorrhagic
walls, which showed that the walls of the chorion are thin.
with considerable reticular magma attached to them onm the
inside. No amnion was found. The villi are not very large,
are well developed, contain remnants of blood-vessels and are
covered with a mass of necrotic syneytium. The blood an
mucus over the syneytium is filled with lencocytes, which
invade the mesoderm of many of the villi. Tt is probable that
the whole ovum has been dead for several weeks, the embryo
and the amnion having been destroyed entirely.
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Mo. 285.

Ovum, 45 x 35 X 35 mm.; embryo, 8 mm.

Dr. Keown, Baltimore.

“I.ast menstruation October g to 12; abortion December
20, 1904. The specimen came away unbroken, was washed
water and placed in alcohol. There i1s reason to believe that
conception did not take place until the time for the period
which lapsed. The mother insists that this 1s the case, and
inasmuch as all three of her children had diphtheria at that
time it is probably true.”

The chorion is mostly bare, with some hemorrhage in its
walls. The villi which are left are very fibrous, with but few
blood-vessels within them. The syncytium over them is very
active, and at numerous points it is heaped up in small
mounds, which form depressions, making it appear as if they

F16. 2B5a—Photograph of the embryo and chorion. Natural size.

are about to invade the mesoderm of the villi as well as that
of the main wall of the chorion. The ammnion fills the entire
chorion.

Between the villi there is a reticular arrangement of blood
and mucus, in which there are numerous leucocytes. The syn-
cytial bodies enter this reticular mass at numerous points and

make a very remarkable picture.
18
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The embryo has an atrophic head and cord, showing, how-
ever, enough structures to fix its age at four weeks. The
spinal cord is dilated and dissociated and the brain is solidi-
fied, filling the entire head. The eyes are destroyed. The
blood-vessels are enormously distended with blood, which also
fills the tissues of the body, obscuring them to a great extent.
The epidermis is intact.

il

Fic. 285h.—5Section of the embryo. 3 13 times.
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Fic. 285d.—3Section of a fibrous villus which is invaded by lencecytes and
adjacent syneytium, 5, and mucus, M. > 250 times.
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Mo. 286,

Chorion, 100 x 50 X 40 mm.

Dr. Girdwood, Baltimore.

This remarkable specimen must have been dead in the
uterus for about five months, the last period having taken

F1e. 286a.—Photograph of the entire specimen. WNatural size.

place during the latter part of May and the abortion on the
4th of the followimg January.

The chorion thickens as it passes into the large fleshy pla-
centa on one side and is very thin on the other. The thin
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twisted cord enters the chorion at the border of the placenta.
The embryo 1s well imbedded in granular magma.

Sections from the placenta at the point the cord enters it
show a most remarkable reaction. The amnion is folded upon
itself and has undergone hyaline degeneration. The chorion
1s also hyaline and is infltrated with leucocytes and syneytium.
The villi are hbrous, with numerous spots of hyaline matter
scattered through them. With them the lining cells of the
large blood-vessels show remarkable growth, forming small

Fig. 286b.—Photograph of the embryo. MNatural size.

pearls of endothelial cells. They are also invaded by syncy-
tial cells at some points and at others by masses of leucocytes.

Between the villi there is a great mass of necrotic syncy-
tium mixed more or less with fresh blood. Throughout this
general mass numerous small islands of active syneytium may
be seen: there are also a great number of scattered leucocytes

Sections of the cord, abdominal viscera and hand show that
the embryo must have died quite suddenly, for there are no
tissue reactions seen in them. However, the tissues do not
stain well, the epidermis has fallen off and the large blood-
vessels are filled with blood containing the proper mumber of
leucocytes.
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-

Fic. 286c—Section of a villus. % 62 times. F, villus; N, necrotic villi
and syncytium; H, hyaline degeneration of mesoderm and syncytium;
X, peculiar masses of cells in the mesoderm, probably degenerated
blood-vessels.

Mo, 288a,

Ovum, 85 x 35 x 35 mm.; embryo, C. R., 11T mm.

Dr. Briille, Baltimore.

On one end of the chorion there is a space (30 x 30 x 5 mm.)
filled with reticular magma. Within this, and pushed to one
side, a collapsed amnion may be seen, containing the embryo.

The entire mole is surrounded by decidua and pus, in which
there is the collapsed ovum. The intervening space is filled
with blood through which mamify a few long slender villi.
These are fibrous and devoid of blood-vessels. At points they
are invaded by syncytium and Icumcytés.

The amnion, which 1s also fibrous, is partly filled with
magma reticulé and is very rich in degenerated migrating cells
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Fic. 2882 a.—Photograph of the specimen. Natural size.

Fic. 2882 b.—Photograph of sections of the mole, showing the embryo
pushed to one side. Natural size.
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from the embryo. The embryo is pushed to one side of the
chorion and is pretty well dissociated, but the tissues are
sharply enough defined to recognize that the embryo is not
over six weeks old., They are well infiltrated with round
cells which extend into the surrounding magma; there is no
epidermis present.

No. 289.
Embryo of the fourth week, & mimn. long.
Dr. Brille, Baltimore.
The specimen is distorted and macerated and it i1s 1mpos-
sible to determine definitely whether or not it is normal.

No. 290.
Mole, 50 x 15 x 10 mm.
Dr. Warren, Portland, Me.
The specimen is said to be from a six weeks' gestation, and
the abortion 1s beheved to have been iduced by some emmen-
agogue. Sections were cut from different portions of this

Fic. zgo.—Photograph of the mole. 3 2 times.

irregular mass and the remnants of a few villi were found,
which were more or less infiltrated with leucocytes. The bulk
of the mole is composed of decidua, mucous membrane of the
uterus, blood, fibrin and pus.
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Mo. 291,
Embryo, 5 mn.
Dr. Wegefarth, Baltimore. Bradel Collection.
The membranes are devoid of villi and very thin. The
umbilical vesicle is necrotic and filled with an irregular mass.

Fic. 291.—Embryo attached to the chorion. 3 4 times.

Sagittal sections of the embryo show that the specimen is
pathological, its head being rounded and the epidermis having
fallen off. The spinal cord is distended and the brain 1s solid.
Veins and arteries are greatly distended with blood. Eye
vesicles are atrophic, and the lenses are dissociated, but encir-
cled by a sharply defined capsule.

MNo. 292a.

Ovum, 50 x 30 x 30 mm.; embryo, 3% mm.
Dr. West, Bellaire, Ohio.

“The ovum is from a woman thirty-one vears old, who has
been married for ten years, but never had been pregnant before.
Last period November 10, and on December 24, after a hard
day's work, she had a sudden gush of blood, and since then
has been wasting at times. The ova was expelled Feb-

.I-”a.l.}_. 4.!:1
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The chorion is partly covered with long villi, which are
fibrous in some places and cedematous in others. The amnion
within, which fills the entire ovum, is partly filled with gran-
ular magma, through which can be seen the outlines of an
atrophic embryo. -Sections of it show that the brain and

IFi6. 292a a.—Photograph of ovum. Natural size.

F16. 292a b—Fhotograph of the embryo lying within the magma. X 7
times.
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most of the spinal cord have been destroyed; at one point the
cord ramifies through the embryo. In the middle of the em-
bryo the aortae and ccelom are sharply dehned, but elsewhere
the tissues are entirely obscured by numerous round cells. The
epidermis 1s intact.

No. 293.

Embryo, C. R., 19 mm.

Dr. Lamb, Washington.

Dr. Lamb writes: “Yesterday I sent you an embryo
aborted at the third or fourth month-of pregnancy. I trust
that it may be of mterest to you. It 1s from Dr. Munson, of
this city.

Frc. zg3a—A photograph of the embryo. 3 4 times.

“I send it more particularly, however, to get some informa-
tion. I myself cut it out of the ovum, so that I know that its
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I'16. 2g3b.—5Section through the swelling in the back of the embryo, show-
ng the blister of the n:puh:nui:%. B times.
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condition was not caused by any rough handling. The sac
contained some fluid in which were many floceuli, which no
doubt are the absent portions of the embryo. Along its spine
the embryo is whitish, but for the remainder was dark. Now
I do not understand that micro-orgamsms played any role in
this case to bring about the condition of the embryo, but it i3
only a maceration produced by the surrounding fluid medium,
Still, T feel some doubt about my being correct, because | have
seen so many caszs in which there was no evidence of such
maceration. In fact, the condition of this embryo is rather
exceptional in my observation. Apparently the soft wvisceral
parts have fArst given way to whatever cause it was. Per-
haps to you this 1s a trivial matter, but [ would like to know
what you think of it.”

Sections of the embryo show that all of the tissues are
normal n form and in structure, with the exception of a great
excess of round cells within them. Especially 1s this true on
the top of the head and along the back of the embryo. The
cedematous mass on the back is as a blister with the epidermis
lifted off. It is filled with a granular mass, within which
there are but few cells. All of the blood-vessels of the embryo
are distended with blood; there is also a great quantity of
blood within the pericardial cavity and some within the ven-
tricles of the brain. Possibly this condition accounts for the
excess of round cells in all of the tissues, but it cannot very
well account for the condition on top of the head and along
the back. Here there is a most decided infiliration of cells.

No. 295.

Feetus with pointed head.

Dr. Miller, Hagerstown, Md. Brodel Collection.

The vessels going to the vertex are much enlarged. The
scalp of the protruding vertex is very hemorrhagic, the blood
hlling the subcutaneous tissue as well as that of the skin. The
embryonic hair follicles appear to he normal, but the epidermis
i1s also mfltrated with blood cells, and is crumbling off in
flakes.
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Fic. zg5a.—A photograph of the head. Natural size.

Fic. zg5b.—Photograph of a section of the head. Natural size.



No. 1.] ORIGIN OF HUMAN MONSTERS. 280

15 times.

X

¥o.

—

|

o7b.—Section of the embr

2

Fig,

8 times,

Photograph of the embryo.

Fic. 2972,
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MNo. 297.

Embryo, 6 mm. long.

Dr. Lamb, Washington.

This specimen was removed from the uterus with a curette
and is said to be nearly three months old. The distorted
embryo is of the three-weeks' stage and shows extreme
changes in its organs and tissues. The chorion is thin and
atrophic. There is no trace of an umbilical cord, but instead
the embryo sits upon the amnion. The spinal cord is dilated
and the brain is fully dissociated, filling up the stumpy head
entirely. The blood-vessels are much dilated with blood and
all of the tissues are infiltrated with round cells which deform
the organs and obscure their outlines. The mandible is nec-
rotic and the distended medulla reaches almost to the mouth.

Mo, 208.

Tubal pregnancy.

Dr. Pearce, Albany, N. Y.

“I am sending you by this mail a Fallopian tube removed
at an operation on March 13. The tube shows rupture over
an hemorrhagic swelling. The chinical diagnosis 1s rupture
of ectopic pregnancy. It is from a young woman, aged
twenty-six, married, who states that the last menstruation was
three weeks before the operation. The surgeon is positive that
it is a case of ectopic pregnancy. [ am not so sure of the diag-
nosis, but with the history given I thought it worth while to
send it to you, without close examination, etc.”

I found two nodules, each about 10 x 6 mm., one hemor-
rhagic and the other with hemorrhagic walls with villus-like
bodies upon it. This second body has a lumen—the ceelom
(7). Neither of them contained any trace of an ovum. Then
the ends of the rupture were cut into serial sections, and in
one of them the remnants of the ovum were found. It is
about 4 mm. in diameter, composed of small fibrous villi
surrounded by an irregular syncytium, decidua and blood.
Some of the villi are invaded by lencocytes.
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Fic. 208.—Section of the tube containing remnants of the chorion and willi.
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No. 299,

Ovum, 16 x 12 X 10 mm.
Dr. Burns, Memphis, Tenn.

The specimen, apparently normal, is filled with a mass of
dense magma reticulé. Serial sections failed to show even a

The structure of the chorion and
villi is normal, possibly a little cedematous.
are present.

remnant of an embryo.

No blood-vessels

Mao. 302,

Ovum, 25 x 20 x 15 mm.; embryo, 4 mm.

Professor Brodel.

The ovum is apparently normal, being covered with irregu-
lar villi. Sections show, however, that the villi are fibrous,
with remnants of blood-vessels within them. The syneytium
1s very active and is imbedded in a reticular mass of mucus
rich in leucocytes and pus.

-~

- ,;""'-:"_';'

2a o, |

o

16, 302.—Section of the embryo. % 16 times,
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\Within the chorion there is a vesicle (ammniotic) one centi-
meter 1 diameter unbedded 1in much magma reticulé,  This
m turn is flled with granular magma, in which there is an
embryvo about 314 weeks old. The umbilical vesicle 1s de-
generated and lies in the reticular magma.

The blood-vessels and tissues of the embrvo are gorged
with blood and the outlines of the organs are obliterated. The
brain is solid and the spmnal cord 15 distended and dissociated.
The eve vesicle and lens are nearly destroved. The umbilical
cord is very short and wide, without marked blood-vessels,
but it iz infltrated with round cells.

No. 304.
Ovam. 15 x 7 x 6 mm. i
Dr. Hunner. Bradel Collection.
The specimen 1s surrounded by some of the decidua and
much mucus, which 1s well infiltrated with leucocyvtes. The

Fi6. 3043.—Photograph of half the ovum contain’'ng the embryo. > 4 times.

villi and chorion are apparently normal, with remnants of
blood-vessels within them, and they are covered with an active
syncytium. The decidua is encircled with pus and fragments



204 MALE, [Vor XIX.

Fic. 3o4b.—Section of the whole ovum encircled by the decidua. > 10
times,

Fic. 304c—Section of the villi and surrounding tissue. > 65 times.

D, decidua; §, syncytium; F', villus; Ch, chorion; M

' , mucoid sub-
stance rich in leucocytes,



No. 1.] ORIGIN OF HUMAN MONSTERS. 205

of uterine mucous membrane, showing that an extensive in-
flammatory deposit cuts off the normal nutrition of the ovum.

The ovam is partly filled with magma reticulé, in which
there is imbedded an umbilical vesicle two millimeters in
diameter attached to the remnants of an embrvo, without
“myotomes. The neural canal is present and the body runs
out into a stem, containing a tubz (allantois), which does
not attach itself to the chorion. There are also remnants of
an amnion present. All n all, the embryo appears to be
much like Graf Spee’s specimen, which is 1.54 mm. long.
There 1s no trace of a heart, but there are numerous blood
islands in the umbilical vesicle and there are remmants of
blood-vessels in the chorion, showing that the two were con-
nected at an earlier date.

MNo. 307.

Ovum, 40 mm. in diameter ; embryo, 20 mm. long.

Dr. Coe, New York.

The chorion and villi are imbadded in an hemorrhagic mass,
and the latter do not appear normal ; they are often surrounded
by small clumps of lencocytes, which invade the mesoderm
of the villi., The embryvo was said to have been a beautiful
normal one, but it had bzen harshly treated and practically
ruined before it came to me. Sections of the embryo show
that the tissues are macerated and distorted and probably
nermal.

Mo, 308.

Feetus, C. R., 84 mm.

Dr. Ballard, Baltimore.

“Without any previous bleeding, on February 28, 19053,
the fcetus as you have it was passed suddenly, accompanied by
the usual amount of hemorrhage. Probably one-half of the
placenta was retained, and was removed by curettement.
Patient is regular in menstruation, and previous to miscar-
riage menstruated November 19, 1904. 5She has one boy
who will be thirteen months old May 10, 1903, and another
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Fic. 3082 —Photograph of the feetus, showing the cord wrapped around
its arms, with a mass of granular magma in the amniotic cavity.
Natural size.
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son sixteen months older; no other children nor miscar-
riages.”

[ The woman aborted again on November 27, 1905 (speci-
men No. 325), and the ovum proved to be decidedly path-
ological. On December 31, 1906, after being pregnant for
five months, she was taken with penumonia and aborted on
January 4. The placenta was strongly adherent and was
removed with difficulty. She died January 7, 1907. Appar-
ently this feetus was normal, but it was not sent to the labora-
tory. |

After the abortion Dr. Ballard found that the woman had
an interstitial fibroid, somewhat diffuse in shape, in the anterior
uterine wall. During some years she had some otorrhcea.
There 1s no reason to suspect that her husband has ever had
gonorrheea or syphilis.

The specimen appears to be normal, but when I opened the
amnion, which had not been torn, I found it filled with a mass
of granular magma, some of which is shown in the illustra-
tion. The cord is well tied around the arms, indicating that
the feetus had besen doing some lively jumping. Sections of
the placenta, at the point the cord enters it, show that the
villi are fibrous (7) and covered with an active syncytium,
which is imbedded in bloody mucus containing large num-
bers of clumps of leucocytes with fragmented nuclei. The
tissues of the cord appear to be normal; the blood-vessels
contain but few blood cells.

MNo. 309.

Dr. Steensland, Syracuse, N. Y.

Ovum, 23 x 20 X 20 mm. ; embryo, 4 mm.

The specimen, apparently normal, had been in alcohol for
three or four years, but has been well preserved. The amnion
filled the entire chorion, otherwise the interior also appeared
normal. Section showed, however, that the dilated amnion
was accompanied with marked changes in the embryo. All
of the tissues of the embryo are infiltrated with round cells,
obliterating, to a great ext=nt, the organs and tissues. The
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Fic. zoga.—Photograph of the ovam. % 2 times.

Interior of the chorion, .-|1m.'.1'n§; the i_'I'ITI'Ir}'l'I', > od tHmes.
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central nervous system 1s markedly dilated and filled with
round cells. In front the walls are broken and the round
cells are extended into the tissues of the front of the head.
The eye and ear vesicles are also dilated and filled with round
cells. No trace of a lens is seen, and the ear vesicle has two
sprouts on its ventral side. The whole epidermis is intact.

Ma. 310.

Ovum, 18 x 14 X 14 mm.

Dr. Watson, Baltimore.

The specimen is covered with villi which in sections proved
to be markedly changed. The mesoderm is hyaline, with
vacuoles in which there are iree nucler. The epithelial laver
iz irregular and invades the wall of the chorion as well as

IG. 310a.—Exterior of the ovum. % 2 times.

Fic. 3iob.—Interior of a piece of the ovum, showing a large lump of
magina. > 2 times.
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Fis. 3roc—Section of the ovum, showing a large mass of syncytium
invading the main wall of the chorion.
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FiG. 310d —5ection of a villus. 3 230 times. 5, syneytium.

some of the willi. The villi are vacuolated, contain some
blood-vessels, and are covered with a fairly active syneytium.
Over this there is a mass of mucoid fibrin rich in leucocytes.
The interior of the ovum is filled with magma reticulé, and
contains no trace of an embryvo nor amnion.

Mo. 211.

Ovum, 36 x 30 x 30 mm.; embryo, C. R., 12.5 mm.

Dr. Watson, Baltimore.

The walls of the chorion are thin and covered with a few
scattered and irregular villi. Sections show them to be in
all stages of degeneration, the large ones with blood-vessels
and a rich syncytium, and the small ones, which are fibrous,
devoid of syncytium and infiltrated with leucocytes. The
spaces between the villi have a considerable amount of blood
between them, and where this comes in contact with an active
syncytium the nuclei of the leucocytes are fragmented; else-
where they are not. Portions of the main wall of the chorion
are very thin, fibrous and devoid of an epithelial covering.
Throughout the amnion is in contact with the chorion and is
often blended with it.

Within the ammiotic cavity there is a mass of granular
magma which could be seen through the thin walls of the
chorion before it was opened.
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Fre. 311a.—0Ovum covered with rageed villi. 3¢ 114 times.

Fic. 311h.—Interior of ovum with embrvo imbedded in granular mazma.
: / 3 : o
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Fic. 311c—5ection of the embryo lateral to the middle line. » 6 times.

Fre. 311d—Sagittal section through the middle line. % 6 times.
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Fic. j11e—Section of the chorion, showing blood clots between the villi

745 himes.

The umbilical cord is enlargad in its middle and is very
thin at its attachment to the chorion, which is also atrophic
at that point. Sections show that the center of the cord is
fibrous and that the enlargement is due to the extreme mucoid
degeneration of sides. Near its attachment to the body the
cord 1s infiltrated with round cells and the intestine within
the ccelom of the cord is irregular and gorged with them; the
lumen of the intestine i1s destroyed entirely.

The embryo is imbedded in the granular magma, and is
normal in form. Within, however, most radical changes have
taken place. The blood-vessels and heart are distended enor-
mously with ‘blood, and the tissues are gorged with round
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Fig. 31ii.—Section of a villus which is invaded and partly destroyed by
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cells. Liver, heart wall, intestine and mesenchyme are being
destroyed. The precartilage is more sharply defined than in
the normal embryo. The spinal cord 1s dilated, the brain
and eye nearly solid and the ear vesicle is destroyed. The
ganglia and nerves are disintegrating. 1he epidermis is partly

wanting, and mm the head region the skin 1s studded with

numerous papillomata. The face is adherent to the thorax.

Me. 312.
Ovum, 25 x 15 x 10 mm. ; embryvo, straightened and & mm.
long.
Dr. Stanton, Albanv, N. Y.
“Abortion followed a blow upon the abdomen.” One side
of the ovum 1s very hemorrhagic and the other side thin.

The villi are few 1 number, fibrous, without a syncvtial cov-

Fic. 312—Solid ovum with embryo hanging from it. Enlarged nearly 2
diameters.
ering and possibly invaded by leucocytes. The main wall of
the chorion appears to be necrotic.
The embryo is straight, showing three gill arches and some
1
| cord

can still be outlined. The tissues appear to be inhltrated with

myotomes. [ts tissues do not stamn well, but the spin:

round cells.

Mo. 316.
Embryo, C. R., 44 mm.
Dr. Simms, Baltimore.
There are peculiar patches upon the skin, the cord 1s
atrophic, feet and hands club-shaped and one hand is ad-
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Fic. 316a.—Front view of the embryo. Slightly enlarged.

Fie. 316h. FiG. z16c.

I'1c. 316b.—Right side. Notice smooth face with eye obliterated and fold
of skin under the axilla.

Fic. 316c—Left side. The eye is nearly closed and the hand has become
adherent to the side of the head.
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Fic. 316d.—Section of one of the elevations of the skin of the head
shown in Fig. 316c,

herent to the side of the head. Sections of the cord show

that it is fibrous and infiltrated with round cells along the

course of the blood-vessels.

The skin is thickened and much of the epidermis has fallen
off. At points the epithelial cells form mounds without any
horny changes in them. The muscles, blood-vessels and
nerves of the extremities are converted into one fibrous mass
composed of spindle-shaped cells, giving much the appearance
of myomatous tissue, infiltrated at points with round cells.

The cartilages are still hyaline, richer, however, in cells
than is normal. The bone formation i1s very extensive, which
at the border line between it and the cartilage shows peculiar
changes in the latter. There is a mass of this changed car-
tilage in the os calcis without any surrounding bone forma-
tion. In general the cartilages are deformed, due no doubt
in part to the distorted joints. Where the hand is adherent
to the side of the head the epidermis of the two is continuous
and blended. The skin and subcutaneous tissue are thick-
ened, being composed of one mass of round cells.

The form of the brain and its structure are pretty well pre-
served, while the tissues of the liver and intestine are necrotic
and macerated. It appears as if the growth of the embryo
had been retarded with a continued growth and change in
the connective tissues. Then, after its death, the embryo was
retained in the uterus for some time. At points all over
the body there are thickened spots in the skin which are

epithelial in nature, but they are located below the epidermis.
20
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Meo. 320.

Ovum, 70 x 50 X 40 mm. ; embryo, 18 mm.

Dr. Gibbs, Baltimore.

The chorion is fleshy and thick, with irregular spots of villi
covering its surface. Some of the villi are fibrous and others
are swollen; all are deficient in syncytium. The decidua is
not typical, being well filled with fibrin, with occasional masses
of leucocytes. Within, the entire chorion is lined by the
amnion, which contains no magma. The umbilical cord is

Fig. 320a.—Whole ovum, Natural size.

thin at 1ts attachment to the chorion, but in its middle it is
swollen, which, upon microscopic examination, proved to be
a vesicle filled with a hyaline stringy mass tinged with car-
mine. Otherwise the cord is fibrous, and in its center are
seen the remnants of its blood-vessels. They are practically
obliterated.

The tissues of the embryo are pretty well dissociated, the
cord and brain being nearly solid, with occasional irregular
spaces representing the central canal. The outlines of the
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Fic. zzob—Embryvo within the ovum. X 2 times.



310

MALE

[Vor. KIX.

FiG. 3zoc—Sagittal section of the embryo.

= B times.
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1z20d.—Section of the chorion and part of the wmbilical cord.
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alimentary canal are obscure and its epithehal lining is nearly
lost. The blood-vessels are distended with blood n an ir-
recular fashion. The liver is necrotic and free from blood.
The tissues of the body are all dissociated, which condition
obscures the muscles and nerves and sharpens the outhines of
the cartilages. The epidermus 15 intact.

Mo. 321.

Ovum, 40 X 40 X 20 mm. ; embryo, 2 mm.

Dr. Wentz, Hanover, Penna.

The ovum is covered entirely with villi and contains some
reticular and much granular magma. The whole chorion is
lined by the amnion and the embryo is attached to it at its
middle. Traces of the central nervous system can still be
seen, and in front of it there 1s a structure which may repre-
sent the heart encircled by a large space, the ccelom, this ex-

Fig. zzra.—Photograph of the ovam. % 2 times.
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Fic. zzib—Embryvo attached to the chorion. X 4 times.

tending to the umbilical cord. The tail end of the embryo is
nearly solid. A large share of the dissociation may be due to
the dilute alchohol (50 per cent) in which the embryo had
been placed ten days before I got it. This, however, could
not alter the general shape of the embryo and its attachment
to the chorion.

Fic. 321c.—Section of the embryo, main wall of the chorion and wvilli.
. D times, ;
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Mo. 323.

Pear-shaped hydatidiform mole, 120 x go x 65 mum.

Dr. Van Williams, Baltimore.

The fresh specimen was brought to the laboratory and was
found to be (‘xl]]1|!|:|:~'|_:n:| of u]]];n‘gucl villi, most of which meas-
ure about 3 mm. and a few fully 20 mm. in diameter. On
one end the specimen is fibrovs, from which the villi extended

into a bloody mass.

Fic. 323.—Photopraph of the mole. Natural size.

The villi are very irregular in form, the mezsoderm being
hyaline, in which there are numerous spindle-shaped nuclei.
Some of the “laree villi”’ have in them a lumen which has
all of the characteristics of the ccelom: in fact, it appears as
if the main wall of the chorion ramified in all directions with
the growth of the villi. One of these openings is 15 x 10 mm.
and another just beside it is 7 x 2 mm. in diameter.
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Between the wilhi there are great masses of necrotic svn-
cytial cells. There is more or less blood between the villi and
occasionally small masses of leucocytes may be seen. A few
of the villi are being invaded by their epithelial coverings.

Mo, 324,

Ovum, hemorrhagic and fleshy, 45 x 45 x 22 mm. ; embryo,
rounded and 334 mm. long.

Professor Brodel, Baltimore.

The walls of the chorion are thin and fibrous and are lined
by the amnion. The villi are few in number, fibrous, devoid
of syncytium and imbedded in a large quantity of blood. Un-
fortunately the embryo was lost while bzing imbedded, but
the excellent drawing of it tells pretty well that its tissues and
organs are markedly changed and deformed.

Neo. 325.

Ovum, 55 x 55 x 35 mm.; embryo, C. R., 13 mm.

Dr. Ballard, Baltimore.

“The specimen was obtained from the same woman that
gave No. 308. Last menstruval period, September 15; abor-
tion, November 27, 1605. Periods regular monthly.” The
specimen was clean, well covered with villi and well hardened
in formalin. The amnion and ceelom are filled with magma
reticulé, in which is embedded the trunk of an embryo at-
tached to the chorion by a thin cord. On the opposite side of
the ovum the head is located, also imbedded in magma. Over
the body of the embryvo there is a greenish-colored nodule
4 mm. in diameter, which proved to be the degenerated um-
bilical vesicle. The legs are poorly formed and stubby.

Sections of the chorion show that the mseodzrm of the villi
is hyaline, in which remnants of blood-vessels mav be seen,
with a normal number of round nuclei scattered through it.
The syncytium also appears to b2 normal. Between the villi
some mucus may be seen, in which there are leucocytes. No
decidua 1s attached to the villi.

The cord is thin at its attachment to the chorion, and it is
shightly enlarged midway between the chorion and the em-
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Cellapsed ovumn
. *-..wifh embrya

Fi1c. 324a.—0vum within the distended uterine tube. Natural size. After Kelly,

F16. 324b.—The embryo attached to the chorion. 3 7 times. After Kelly. .
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Fiz. 325a.—Photograph of the whole ovam. Natural size.

bryo. Here it contains large mesodermal spaces, which at
points are infiltrated with round cells. The umbilical vesicle
is present only in outline. Its lumen is partly filled with
debris. However, some beautiful multipolar mesoderm cells
may be seen.

Fic. 325h.—PBody of the embrye within the ovum. MNatural size. There
is a large amount of magma within the ceelom, and the lump Of 1t
overhanging the cut edge of the chorion contains the umbilical vesicle.
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The epidernus covers the embryo only in part: a sheil of
granular magma covers the rest of thz bady. The tissues of
the body are greatly dissociated and macerated, which has
caused almost complete obhteration of the outlines of the
epithelial lining of the alimentary canal. The czntral nervous
system 15 nearly solid and the large blood-vesszls are gorged
with blood. The liver is necrotic. The ma2sodermal tissues
are obscured, with the exception of the cartilages, whose out-
lmes are sharpened.

Mo. 328.

Embryo, 414 mm. long.

Dr. Pohlman, Bloomington, Ind.

The chorion extends into irregular fibrous villi, which are
covered with a necrotic decidua infiltrated more or less with
lzucocytes. The main wall of the chorion 1s about normal
in structure and contains numerous blood-vessels.  Within
the amnion nearly reaches the chorion: the degenerated um-
hilical cord is attached to the amnion, but not to the chorion.
The umbilical vesicle is well imbedded in magma, is very
rich in blood-vessels and on its outside has many papilliform

Fig. 328a.—Embryo attached to the chorion. X 4 times.

processes, some of which seem to blend with the chorion. In
fact, it appears as if the blood-vessels of the umbilical vesicle
passed directly over into those of the chorion.

The embrvo 1s somewhat deformed, and it 1s difficult to
follow the outlines of somz of its viscera. The central
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nervous system is dilated and is converted into a mass of
round cells lying in the mesoderm without any epithelial
lining ; the otic and optic vesicles are likewise filled with
round cells. The larger vessels are filled with blood, and the
tissues are fairly well infiltrated with round cells. The epi-
dermis is intact. Dissociation of the tissues has taken place
to such a degree that it 1s difficult to outline all of the organs
with certainty.
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Fic. 330Ah,

Fic. z330da.

Fic. 330Aa.—Photograph of ovum. Natural size.
Fic. 330Ab.—The embryo. Nearly two diameters.

oy

Frz. 330MAc.—Section of the embryo. > 6 times.
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MNo. 330.

330A. Ovum, 60 x 55 x 50 mm.; embryo, C. R., 12 mm.
330B. Ovum, 55 x 50 x 45 mm.; embryo, C. R., 12 mm,
Dr. West, Bellaire, Ohio.

“The woman from whom these twin specimens were ob-
tained is about 25 vears of age. Fifteen months ago she gave
birth to an eight-months child, which lived for two days. Her
last regular menstrual period took place during the middle
of September. The October and November periods were
missed. About the middle of December, at her regular time,
bleeding began, which continued until January 21, when these
two ova were aborted. I am quite positive, but not certain,
that woman has syphilis.”

Joth ova have smooth surfaces, being composed of thin
walls, upon which there are occasional villi. In both speci-
mens the villi are imbedded in a mass of pus, in which may
be found irregular villi, much necrotic syncytium, fibrin and
blood. Many leucocytes are found in the mesoderm of the
villi. The main wall of the chorion and the amnion of both
specimens are of irregular thickness and are well blended with
each other.

The changes in the two embryvos are very similar. In both
the epidermis is intact and the dermis is thickened. In front
of the head in the region of the deformed mouth there are
peculiar thickenings of the epidernus. Both spmal cords are
markedly dissociated. The dissociation of the brains is so
extensive that in consequence the cerebral vesicles and mid-
brains are nearly destroyed and the hind-brains occupy spaces
in the centers of the deformed heads.

The large vessels and heart are gorged with blood. In B
the wall of the ventricle is well infiltrated and in A nearly
destroyed by the migrating cells. The outlines of the organs
and tissues are very obscure, the whole being more or less
filled with round cells. Some of the liver tissue is necrotic.

No. 334.

Fleshy mole, 50 x 40 x 30 mm. ; emhryn,- 5 mim.
Dr. Mernll, Stillwater, Minn.
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F1. 330Ba—The ovum. Natural size.
Fiz, 330Bbh.—The embryo. Nearly two diameters.

Fia. 330Bc.

Fic. 3z0Bec—Sagittal section of the embryo, 3 6 times.
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“Last period four weeks ago. About ten days ago some
bleeding, which repeated itself at intervals, and was finally
followed by the ahortion.” :

Examination of the mass proves that it is made up mostly
of uterine mucous membrane, decidua, blood and pus, and
contains a cavity 15 mm. in diameter. The chorion can still
be made out as a fibrous band, mmfltrated on the outside with
leucocytes, and on the inside with small masses of syncytial
cells. At points the chorion forms branches, which ramify
partly through the mole. These are accompamed with syn-
cytial cells and leucocytes.

The embryo is pretty well destroyved, of the five-weeks
stage, and infiltrated with round cells. The head and back
have fallen off, leaving only the viscera attached to the um-
bilical cord.

Mo. 336.

Ovum, 35 x 25 x 15 mm.; embryo, 8 mm.

Dr. West, Bellaire, Ohio.

The ovum is smooth, one end being covered with well-
developed willi. Their mesoderm 1s hyaline, with scattered
nuclei containing some remains of blood-vessels. The main
wall of the chorion is fibrous and infiltrated with blood-cells
from the embryo. Within there is a cavity (15 x 10 mm.)
filled with granular magma and containing the umbilical
vesicle and the embryo, which 1s closely encircled by the
amnion,

The embryo is somewhat distorted, with large blood-vessels
filled with blood and tissues infiltrated with rounds cells. The
muscle wall of the ventricle of the heart is normal in appear-
ance and there 1s every evidence that it kept beating until the
last. What is especially noteworthy is that the circulation
with the chorion has been cut off, the cord being atrophic and
infiltrated, but instead the large omphelo-mesenteric vessels
are filled with blood and spread over the volk sac. The walls
of this, however, are necrotic.

21
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Fic. 336.—Section of the deformed embryo. % 12 times. The mass
attached to the exterior of the amnion is a portion of the umbilieal
vesicle,
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MNeo. 338a.

Ovum, 45 x 45 mm. ; embryo, C. R., 18 mm.

Professor Minot, Boston.

The specimen is from a patient suffering with arterio-
sclerosis, who died of cerebral apoplexy m the Boston City
Hospital. Pregnancy said to be of from six to eight weeks
duration,

F1c. 338a—Photograph of the specimen. = 2 times.

The chorion is normal in appearance and in structure. The
cord of the embryo shows a marked constriction, which in
sections appears to be fibrous. The embryo in general is
normal in appearance, with the blood-vessels well distended
with blood. The central nervous svstem is dissociated and
somewhat macerated. The wall of the heart ventricle 1s also
dissociated, that 1s, it 1s infiltrated with round cells.
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FFic. 330.—Photograph of the embryo. 3 2 times.

No. 339.

Chorion, 50 x 30 x 30 mm.; embryo, C. ., 16 mm.

Professor Minot, Boston.

The chorion 1s thin, is covered by but few willi and is
hemorrhagic on one end. In structure it is somewhat hya-
line at points and at others somewhat fibrous. The cord is
thickened and also fibrous. The walls of its blood-vessels are
dissociated and the blood from them is infiltrating the sur-
rounding fissues.  The embryo 1s somewhat distorted but
normal in form. Within the tissues are dissociated and
macerated. The large blood-vessels are distended with blood,
and within the hiver and heart the blood cells from them have
extended into the surrounding tissues.

Mo. 340.

Stumpy embryo, 6 mm. long.

Professor Minot.

The embryo 1s well mfltrated with round cells, and the dis-
sociation of the tissues is quite complete. Large blood-vessels
can still be outlined, and the central nervous system is prac-
tically solid.



No. 1.] ORIGIN OF HUMAN MONSTERS. 327

Fig. 340—Sagittal section of the embryo. 3 17 times.

MNo. 341.

Ovum, 70 x 60 x 50 mm.; embryo, 14 mm.

Professor Mmot.

The ovum 1s pear-shaped and smooth, being covered with
some decidua and at points with hemorrhagic masses. Its
tissue does not stain well, but it appears as if some of the villi
were fibrous and others cedematous. . There is not much syn-
cytium present. Possibly there are masses of leucocytes in
the decidua.

Within there are two stumpy embryos, both of which have
dilated cords which come to a point where they are attached
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Fic. 341a.—Photograph of the ovum. Natural size,

;. 341c~—1he twin embryos. Nearly two diameters.
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ad of one of the embryvos,

Fic. 341c.—Curious invagination of the epidermis on top of the he
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to the chorion. These dilatations show the usual mucoid
changes, with cavity formation. The embryos are disso-
ciated and macerated. The large blood-vessels are filled with
blood, and it appears as if the migrating cells had infiltrated
much of the tissues.

Mo. 342,

Ovum, 30 X 20 x 20 mm. ; pedicle within, 5 x 1 mm.

Professor Minot.

The specimen is from a tubal pregnancy and has a very
thin fibrous chorion, with traces of blood-vessels, and is prac-
tically without willi. Within there is a thickened fibrous

Fic. 342—Chorion, amnion, cord and remnant of the embryo. 3 15
times.

amnion, to which the process, the umbilical cord, is attached
The cord 1s also fibrous, contains remnants of its blood-ves-
sels and has attached at its free end a curious group of round
cells, which probably represents what remains of the embryo.

No. 343.

Ovum, 55 x 45 x 35 mm.; embryo, 11 mm.

Professor Minot.

The chorion is of unequal thickness and mostly smooth.
Sections show that not only is the decidua attached to it, but
also portions of the uterus.  The decidua 1s necrotic and infil-
trated with numerous leucocytes. DBelow the decidua there
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Fic. 343a.—Photograph of the embryo attached to the chorion.

times.
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Fis. 343b—Section of the emibryo

» 8 Limes.
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Ific. 343c.—Photograph of a section of the r'llnri-:u._ showing the mucoid
mass mhltrated with lencocytes hetween the wvilli.
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Fic. 343d.—Section of the point of juncture of cord, amnion, chorion,
villi and decidua. 3 about 20 times.

are distorted villi with fibrous mesoderm. The ammion is in
contact with the chorion. Between the villi there is a stringy
mucoid mass rich in leucocytes.

The stumpy embryo is attached by means of a fibrous um-
bilical cord. Its tissues are dissociated and infltrated with
round cells; the blood-vessels and heart are greatly distended
with blood. The liver is necrotic. In front of the head the
tissue is broken away, leaving a pocket which contained the
fore-bram. Above this the brain protrudes. The cord and
fourth ventricle are distended and dissociated. The epidernus
is intact.

Mo. 344.

Ovum, 45 X 45 x 45 mm. ; embryo, C.R., 16 mm.

Professor Minot.

The wall of the chorion is very thin, with a few fibrous
villi scattered over it. It contains no blood-vessels. The
long thin umbilical cord is fibrous and shows remnants of
blood-vessels.

The embryo has a rounded head and stumpy legs. Tts
tissues are dissociated, the brain being distended and macer-
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ated, too. The medulla has expanded towards the mouth.

Heart and blood-vessels are distended and 1in many places the
walls are destroyed and the blood cells extend into the sur-
rounding tissues. This is very marked in the liver. The legs
are filled with an even mass of round cells, 1. e., the tissues are
dissociated. Some of the epidermis has fallen off.

Fic. 344 —Photograph of the embryo attached to the chorion. 3 2 times.

MNo. 345.
Ovum, 60 x 30 x 30 mm. ; embryo, 19 nm.
Professor Minot.
The fleshy ovam 1s composed largely of decidua, m which
are buried plugs of mucus, pus and necrotic villi of the

chorion.  The embryo 1s normal m shape. The tissues of the
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embryo are macerated, but on account of the distended me-
dulla which encroaches upon the mouth T think it likely that
the tissues were dissociated before they became macerated.

Mo. 346.

Embryo, C. R., 13 mm.

Professor Minot.

A piece of hemorrhagic chorion, which may have been 50
mm. in diameter, is attached to the embryo. Its tissues are
macerated, but they are well enough preserved to show that
much mucus and pus are between some of the villi. The

Fi16, 346.—Embryo attached to the ovum. ¥ 2 times.

structures of the chorion, amnion and cord appear normal,
but the umbilical vesicle is filled with a necrotic mass.

The embryo is dissociated and macerated. The central
nervous system is dilated and the heart is distended with
blood, some of which infiltrates the surrounding tissues.
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Mo, 347.

Ovum, 40 x 35 x 30 mm.; embryo, C. R., 11 mm. If the
head is replaced the C. R. measurement will be less than
8 mm.

Professor Minot.

The decidua is hemorrhagic and necrotic at points and well

infiltrated with leucocytes. The villi and main walls of the

L

Fig. 347.—Embryo within the chorion. 3 2 times.

chorion are fibrous and at points infiltrated with leucocytes.
Very little syncytium is present, and but few traces of blood-
vessels are found in the chorion.

The embryo is dissociated and macerated, with dilatation of
the central nervous system and extension of the medulla. The
blood-vessels are distended and the blood cells are continued

through their walls mnto the surrounding tissues.
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Mo. 348.

Ovum, 50 x 30 x 25 mm. ; embryo, 12 mmn.

Dr. Pearce, Albany, N. Y.

The specimen is smooth, being covered with numerous small
hemorrhagic spots and irregular masses of small villi.  Sec-
tions show that the decidua is infiltrated with leucocytes, with
a consequent fibrous degeneration of the villi of the chorion.
The villi, as well as the main wall of the chorion, are being
mvaded by leucocytes and frequently by syneytial cells.

The dissociation of the tissues of the embryo is extreme,
the blood from the blood-vessels having passed through their
walls to filtrate the surrounding tissues. This 1s especially
well marked in the heart and hver. The nervous system is
pretty well broken up and the epidermis has fallen off.

Mo. 357.
Ovum, 9o x 40 x 40 mim. ; embryo, C. R., 17 mm.
Dr. Russell, Baltimore,
“The specimen came from an unmarried woman twenty-

two years old, who said that she was glad it had come away,

Fig. 357.—Embryo within the chorion. Natural size.

for i1t saved her the trouble of having an abortion induced.
Her menstruation was irregular, sometimes every two weeks,
sometimes every six weeks. The last period occurred about
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the middle of January. On March 29 she began to bleed
and aborted on April 19. Apparently her uterus is normal.”

The unruptured specimen is inclosed n a layer of decidua
and is covered with villi of unequal size, some being very
large, as the photograph shows. Within there is a stumpy
embryo without a neck and with atrophic leg buds. The
cord is transparent and partly Hlled with granules, which indi-
cates that the embryo had been dead for some time before
the abortion.

The mesoderm of the chorion and amnion is thickened, of
even structure, and contains no blood-vessels. In fact, its
ccelomic cavity is entirely obliterated. The main wall of the
chorion is very thin, often being composed of epithelial cells
only. The mesoderm of the villi is unusually fibrous and con-
“tains no blood-vessels. The very large villi are degenerated,
often hollow and do not stain. The syneytium is very deficient
in quantity ; at points it invades the mesoderm. Over the villi
there i1s a mass of fibrin and disintegrated blood. Leucocytes
are not numerous, even in the decidua, which appears to he
normal.

The tissues of the emibryo are not only dissociated, but also
macerated, and they do not stain well. The sharp boundaries
are lacking, showing that adjacent tissues have begun to
coalesce. In fact, the whole head down to the thorax seems
to have been converted into a bag in which fragments of car-
tilage and nerve tissue may be seen. The front of the head
is adherent to the thorax inumediately over the heart. The
contours of the cartilages, liver, heart and adrenal can be made
out, but those of the blood-vessels are obscure.

According to the menstrual history this embryo was in the
seventh week when bleeding began, which was followed by
the abortion three weeks later. However, the degree of the
development of the cartilages and other structures places the
embryo in the sixth week. The lack of inflammatory reac-
tion, and the inactivity of the syncytium, suggests that the
continued bleeding may have been the primary difficulty,
which was followed by death and degeneration of the embryo.
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MNo. 358,

Ovum, 30 x 16 x 10 mm.

Dr. Swett, Bangor, Me.

“Pregnancy of six weeks duration.” The outer surface of
the ovum is smooth and the specimen runs out into a pedicle
which was undoubtedly attached to the uterus. Sections show
that the willi are matted together, with much blood and syn-
cytium between them. Around this there is a fibrous decidua
in which there are many leucocytes. The mesoderm of the
chorion is somewhat fibrous, the change being especially well
marked in some of the villi. No blood-vessels are present in
the wvilli.

The cavity within (ceelom) measures 8 x 6 x 6 mmn., is
lined by a layer of reticular magma, but contains no trace of
the amnion nor embryo.

Mo. 361.

Ovum, 10 mm. in diameter.

Dr. Egbert, Washington.

“The ovum was found in a mass of blood within the
abdominal cavity, due to a tubal abortion. The operation
was performed just 41 days after the beginning of the last
menstrual period.”

The specimen came into my hands after it had been in
water for 24 hours. It was well covered with villi and filled
with a mass of dense reticular and granular magma. No
embryo could be found by direct observation. The specimen
was macerated too much to allow careful microscopic exami-
nation.

Mo. 364,

Ovum, 9o x 50 x 40 mm. ; embryo, 16 mm.

Dr. Merrill, Stillwater, Minn.

The ovum is covered with a few ragged villi, over which
there is some decidua which is more or less detached. Dr.
Merrill had placed the specimen in formalin and sent it to
me accompanied with the following letter, dated July 6, 1906:

22
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“Yesterday I sent another specimen by express. It seemed
to me that it would be a good specimen for you. April 7 was
the date of the last menstruation; the abortion followed on
July 5, 190o6. The first flow and pain appeared on the night
of July 4. The woman has been married four years; this was
her first conception. Both she and her husband are very
anxious to have a child, so the miscarriage could not have
been aided. There was no incident, accident or otherwise to
oive cause for the abortion. The woman is unusually healthy
and the miscarriage took place without chill or rise of tem-

Fic. 364a.—The ovum. WNatural size.

perature. The specimen was placed in formalin, 10 per cent,
within two hours after its expulsion.”

This history did not satisfy me, so I wrote Dr. Merrill
asking a number of questions, for it is from specimens like
this that we may hope to find the cause for such malforma-
tions. His second letter, dated October 24, 1906, reads as
follows: “This specimen is from the first conception, after
several years of married life. The woman had been operated
upon several years ago for appendicitis. She has not been
altogether regular with her menstrual periods, and there is
some pain connected with them. She had been treated, some
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Fiz. 36qb—Front view. 3 3 times.

time before I saw her, for vaginal discharge; there may have
been endometritis. Prior to her conception I gave her some
treatment for leucorrheeal discharge, also made some slight
dilatation of the cervix. She had a long cervical os with a
narrow canal. There was some vaginitis and, as I remember,
some endocervicitis rather than endometritis; none of them

Fig. 304c.—Right side. 3 times.
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Fic. 364d.—Left side. 3 3 times.

very marked. Probably there was enough uterine trouble to
cause the delayed development of the embryo and the abor-
tion. It was a natural abortion, as the woman was very
anxious to have a child. She is what I call a perfectly
healthy woman compared with the average woman of the
day. The husband is ordinarily healthy, but about a year ago,
his wife states, he had some trouble with his genital appa-

¢ '

F1c. 364e—Section to the left of the middle line.
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Fi16. 364f—Section near the middle line.

ratus. He has night emissions and I judge took medicine
for them. As far as I can ascertain, from her outline, he has
not had a venereal disease. If so, he did not contaminate her.
If he has, as she states, night emissions, perhaps the virility
of his semen 1s below par.”

These letters give the difficulties in obtaining histories in
these cases, but they indicate that the cause of the change in

Fic. 304g.—Sagittal section.
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FF16. 364h.—Section through the villi, showing large amount of mucoid
substance rich in leucocytes between them.
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the embryo i1s to be sought in the chorion, which probably
failed to attach itself well to the uterus.

Sections of the chorion show that the villi are far more
numerous than was suspected from the simple inspection with
the naked eye. The main wall of the chorion is thin and
atrophic and is lined with the amnion, which is fully detached
where 1t connects with the umbilical cord. However, 1t must
have been attached at one time, for remnants of blood-ves-
sels from the embryo are seen in the willi of the chorion.
The mesoderm of the wvilli is very fibrous and the villi are
matted together by a slimy mass rich in blood and leucocytes
with fragmented nuclei. The syncytium is well developed
and extends into the mass of blood and slime. The decidua
over the chorion has large sinuses within its walls, is quite
hemorrhagic and at points has large islands of leucocytes,
usually situated along the course of the blood-vessels.

The photographs show the condition of the embryo. Hare-
lip, displaced ears, protruding viscera in front and spina bifida
behind. The large blood-vessels and heart are still filled with
blood and there is quite a general infiltration of the tissues
with round cells. The vessels of the embryo end in the cord
and do not reach to the chorion. In general, there is mainly
a destruction of the tissues due to the irregular growth of the
embryo.

The central nervous system has been converted, in great
part, into a mass of connective tissue, with remnants of the
cord below and a rudimentary brain above, which forms a :
shield upon the protruding mass. A portion of this shield
has grown into the connective tissue below, forming a gland-
like structure.

The clavicle, mandible and maxilla have begun to ossify
and some of the muscles are well developed.

MNo. 365.
Embryo, 14 mm.

Professor Pohlman, Bloomington, Ind.
This embryo, with spina bifida, iniencephaly and anenceph-
alus, and extremities of normal form, has a straight body
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Fic. 365a—DLront view of the embryo. 3 2 times.

Fi16. 305b.—Section through the middle line of the head. ¢ 6 times.
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Fre. 365c.—Section through the middle line of the neck. % 6 times.

Fic. 365d.—Section through the hand,
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and is attached to the end of a very large umbilical cord.
Sections show that the spinal cord is absent, but there is a
solidified brain which is more or less infiltrated with round
cells at its periphery. The same is the case with the eyes.
The mouth is closed by the tongue, which has become ad-
herent to the lips. The nodules in front of the body are
composed of necrotic epithelial cells.

Some of the tissues of the body are necrotic, but most of
them are infiltrated with round cells, and those of the head
are quite fibrous in character.

The walls of the alimentary canal and the lungs are also
pretty well filled with irregular patches of round cells. Espe-
cially well marked is this change in the region of tendons
and perichondrium, showing that there is an irregular growth
of the mesodermal tissues. The clavicle, maxilla and mandible
are well ossified, which should not be the case in so small an
embryo.

Mo. 366.

Embryo, g mm.

Professor Pohlman, Bloomington, Ind.

Sections of the chorion, which is fleshy in appearance, show
that its main wall i1s very thin and that it i1s lined with the
amnion. The villi, few in number, are fibrous or hyaline, are
covered with some syncytium, and the spaces between them
are filled with blood. Some of the villi adhere by means of
the syncytium to the decidua, which is fibrous and necrotic.
There is no leucocytic infiltration of the chorion nor the
decidua.

The embryo is pretty well infiltrated with round cells and
the tissues are dissociated. The tissues are well preserved
and appear to have been very much alive. There is a con-
siderable quantity of blood within the cavity of the heart ani
in the blood-vessels. The central nervous system is disso-
ciated. The lower jaw is large and is adherent to the head
above and to the trunk below. The arms and legs are
atrophie.
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I'16. 360a.—Sagittal section of the embryo. 3 10 times.

Fic. 366b.—Section of a willus. % 2350 times. Notice large epithelial
cells seattered in with the stroma.
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Mo. 367.

Ovum, I0 X 7 X 5 mm.

Professor Bridel, Baltimore.

The ovum from a tubal pregnancy came to me unopener
and with some adhering cells and blood clot it was cut into
serial sections. The chorion was found to be torn on one
side, but its interior is packed with a dense reticular magma.
No trace of an embryo was found.

Vil

Corpus Lutevm

Fi1G. 367a.—0vary and tube, clot within and ovum. Natural size

The mesoderm of the main wall of the chorion is of normal
thickness, but on the side towards the ceelom it is not sharply
defined. Frequently strands of cells are found partly sepa-
rated and running out into the magma. The tissue of the
mesoderm of the villi is not as clearly defined as in normal
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Frc. 367b.—Section of a portion of a villus as indicated by the adjoined
outline, I7. » 250 times. E, epithelial covering; M, mesoderm; S,
space within formed by a destruction of tissues.

Fic. 367c.—Outline of a villus showing the portion from which Fig. 367b
was drawn.
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specimens, some of them having undergone marked degenera-
tion. The villi are developed better on one side of the chorion
than on the other, and here they contain structures which are
undoubtedly blood-vessels.

The sync‘.itium 15 not very marked and is held together b}r - |
slimy mass which contains some leucocytes. The surround-
ing tissue, the “decidua,” is full of fibrin and contains numer-
ous fragmented nuclei and some blood.

It is natural to read into this specimen the following his-
tory: The embryvonic mass grew long enough to send its
blood-vessels into the chorion and then the nutrition was cut
off because the villi did not attach themselves properly. That
this was the case is shown by the capsule of necrotic tissue
which encircles the wvilli.  As a result of impaired nutrition
the embryo was destroyed, leaving only the isolated chorion
filled with reticular magma.

Mo. 369.

Ovum, 7 X 3 X 3 min.

Professor Braodel, Baltimore.

The specimen was removed by operation from a tubal preg-
nancy on October g, 1906. The woman's last period began
September 17. The distended tube measured 25 mm. in
diameter and when cut open a small lump, 2 mm. in diameter,
was seen on one side of its cavity. This was believed to be
the embryo, but serial sections proved it to be a small mass of
blood very rich in leucocytes.

The sections show the chorion pretty well folded upon it-
self, which is torn at several points. The torn edges are well
rounded, that i1s, they are healed and are therefore not due
to the operation. Few villi are left, and they, with the main
walls of the chorion, are very fibrous in structure. There is
but little syncytium present. The entire chorion is sepa-
rated from the wall of the tube by a thick layer of blood, and
the tube wall is well infiltrated with leucocytes. What is most
remarkable in this specimen is that the ammion lines the
chorion completely and all of the mesoderm of the chorion is
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well filled with blood-vessels from the embryonic mass, which
must have been present at one time.

Mo. 375.

Embryo, C. R., 13 mm.

Professor Gage, Ithaca, N. Y.

A piece of chorion accompanied the embryo, both of which
appear quite normal. However, sections of the chorion show
that the mesoderm of the villi is very fibrous, while that of its
main wall appears normal. The syneytium seems to be defi-
cient in quantity.

Sections of the embryo indicate that it i1s nearly normal,
with some dissociation of the tissues. The larger blood-ves-
sels are gorged with blood, and some of the tissues, especially
those in front of the head, are infiltrated with round cells.
The central nervous system is swollen and dissociated, as is
so frequently the case in many of the other embryos.

MNo. 377a.

Ovum, 30 x 22 X 14 mi.

Dr. Crawford, Cedar Rapids, Towa.

The specimen is well covered with villi, which appear quite
normal to the naked eye, but upon microscopic examination
it 1s found that they are very fibrous and tipped with syn-
cytium; at points it forms islands with necrotic centers.

The interior of the ovum contains a considerable amount
of reticular magma, within which there is embedded a large
“sac (5 mm. in diameter) containing a nodule (.3 mm. in
diameter )—the embryo.

Sections show that the whole chorion is lined with the
amnion except at the point of the “inclosed sac,” which proves
to be the exoccelom. The embryo is composed of an amor-
phous mass of cells which invade the mesoderm of the chorion.
It may represent the last remnant of the umbilical vesicle.
No traces of blood-vessels are seen in any portion of the
embryonic mass, nor in the mesoderm of the chorion.
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Mo, 27E.

Ovum, 12 mm. in diameter.

Professor Brodel, Baltimore.

The specimen came from a tubal pregnancy, is dumb-bell-
shaped, and had been opened by Professor Bradel, who found
no trace of an embryo in it. It was hardened immediately
and later cut into serial sections. At no point in the sections
could any trace of an embryo be found, although it is pos-
sible, but improbable, that it was lost while the fresh specimen
was being examined.

B

Fic. 378 —Outline of the tube, blood clot and ovum. WNatural size.

The ccelom contains some granular magma. The meso-
derm of the main wall of the chorion is apparently normal,
but that of the villi is cedematous. There are no blood-ves-
sels present. At many points the syncytium is necrotic, fre-
quently rising from the villi, leaving small vesicles below,
The necrotic masses are held together by a slimy mass, within
which there are a great many small round cells, undoubtedly
leucocytes.

No. 379.

Ovum, 35 x 25 X 15 mm.

Dr. Meyer, Baltimore.

“Last period early in August; abortion, October 20, 1906."

The specimen is well covered with villi and filled with a
considerable amount of reticular magma. Within there is a
sac, the amnion, measuring 10 mm. in diameter. It con-
tained a granular mass, which, when floated from alcohol into
water, took on the form of an embryo of the fourth week.
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Fi16. 370.—Section of a portion of a villus. X 250 times. The synctium,
§, is invading the mesoderm of the villus.

No internal structures could be seen and in handling the
embryo it fell into pieces. No doubt the embryo had been
dead for some time.

Sections show that the mesoderm of the umbilical éord,
main wall of the chorion and the villi are fibrous, with a
curious growth of the blood-vessels in some places. Within
them there are numerous fragmented cells, which may have
come from the blood of the embryo. The syncytium is very
extensive, necrotic at points and i1s not infiltrated with leuco-
cytes. In many places it dips deep into the mesoderm of the
villi and forms islands of epithelial nests. The wall of the
amnion is composed of two layers of cells and appears to be

normal.
24
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MNeo. 395.

Ovum and decidua, measuring 17 X 10 X 7 mm.

Dr. Pearce, Albany, N. Y.

Dr. Pearce writes: “I am sending you to-day a small encap-
sulated mass, found among curettage material, which appears
to be a young ovum. I have refrained from attempting to
determine definitely whether or not it contains an embryo,
for fear of injuring a specimen which might be of wvalue to
you.

“The specimen was removed April 20, 1907, six weeks after
the last menstruation. The uterus was emptied because the
patient had eclampsia three vears ago, and since then has
had premature delivery of two dead children. The specimen
1s preserved in 10 per cent formalin.™

The whole mass was stained in cochineal and cut into serial
sections, but no embryo was found in it. The sections show
it to be composed of numerous vill, decidua and inflammatory
tissue. Most of the wvilli are also fibrous and degenerated,
some few, however, contain blood-vess-ls filled with embryo’s
blood. The fragmentary walls of the chorion are very fibrous
and the growth of the syncytium 1s very irregular. Undoubt-
edly the ovum “collapsed™ some days b=fore the uterus was
scraped. The whole specimen is buried more or less in a
slimy mass rich in leucocytes, which indicates that the uterine
tissue was markedly inflamed.

No. 396.

Ovum, about 7 mm. in diameter, with the ccelom measuring
3 x 2 mm. Tubal pregnancy.

Dir. Castler, Baltimore.

“The tube was removed April 24, 1907, from a woman
twentv-one years old. Last period, March 5, followed by a
brownish discharge on April 11. Diagnosis of tubal preg-
nancy on April 23. The abdominal cavity was found well
filled with blood and the tube was still bleeding through the
internal ostium.  The whole tube was removed and place: in
a 10 per cent solution of formalin.”
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The hardened tube is 40 mm. in length and 2o mm. in
diameter. It was cut into blocks 5§ mm. thick and imbedded
in colloidin. Two of the blocks were found to contain the

Fia. 306.—Section of the chorion containing the embryonic mass. 3 35
times. E, remnant of the embryo; UV, umbilical vesicle.

ovum and these were cut out and reimbedded in paraffin and
cut into serial sections. The sections show that the ovum
has unusually long villi, fully 5 mm. long, which ramify
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throughout the blood in the tube and in many instances are
attached to the decidua. The syncytium is well developed.
The walls of the tube are markedly distended, infiltrated with
red corpuscles and leucocytes, many contain fragmented nucles,
which are also scattered throughout the decidua.

Within the ccelom of the chorion there is a double vesicle,
the large one, 2 x 1 mm. in diameter, showing all the char-
acteristics of the umbilical vesicle. Its layer of mesoderin
appears to be thickened and at numerous points it has become
adherent to the inner wall of the chorion. At these points
the blood islands extend over to the mesoderm and from them
blood-vessels ramify to all of the villi. These vessels are all
filled with nucleated blood cells. The smaller vesicle is about
a millimeter in diameter, is lined with cylindrical cells and is
covered with guite an even layer of mesoderm, in which there
are some quite large blood-vessels but no blood. Towards
one of its ends it is covered with a marked layer of cylindrical
cells. It may be that this second vesicle represents what is
left of the embryo. Around these two vesicles, filling the
whole ccelom, there 1s a dense reticular magma.

The main wall of the chorion and many of the villi are
somewhat fibrous in structure. Some of the villi are being
invaded by syncytial cells. ~

This specimen is especially valuable inasmuch as it shows
the early changes which take place in an ovum after it became
lodged in the uterine tube. No doubt owing to its faulty
implantation the nutrition of the embryo was affected and
it consequently grew in an irregular fashion. The umbilical
vesicle became adherent to the chorion and its blood-vessels
grew out into most of the wvilli.

No. 398.
Embryo, § mm. long.
Professor C. R. Bardeen, Madison, Wis.
The embryo is markedly changed and of the three-weeks’
stage. Most of the organs can still be recognized and the
embryonic ccelom is fairly definite. The front of the head is



No. 1.] ORIGIN OF HUMAN MONSTERS. 359

Fig. 308.—OQutline of the embryo. > 8 times.

adherent to the thorax below and the face is pretty well
atrophied. = The central nervous system is dissociated and
distended, as are also the heart, blood-vessels and the liver.

No. 399,
Embryo, 4 mm. long.
Dr. Thompson, Mt. Horeb, Wis. Bardeen Collection.
“The specimen 1s from a woman twenty vears old who has
been married ten months. She is a marked bleeder, other-

Fi. 300—E=xternal form of the embryo. < 8 times.

wise strong and healthy. The pelvic organs are normal. The
last period occurred during the first week in September and
the abortion followed October 9, 1906.”
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The external form looks much like that of a chick. Sec-
tions show that the tissues are generally dissociated and also
macerated.

Na. 400.

Embryo, 3.5 mm. long.

Dr. Kaumheimer, Milwaukee, Wis. Bardeen Collection.

“Last menstruation October 21; abortion December 19.
Placed in 10 per cent formalin an hour after the abortion.”

The external form is that of a normal embryo, but the
sections show that marked pathological changes have taken
place. The central nervous system is distended and partly

Fi16. 400.—Drawing of the embryo. > 8 times.

filled with round cells. The walls of the brain of the embryo
are dissociated and apparently are giving rise to the numer-
ous round and fragmented cells which are present. The heart
and large blood-vessels are distended and well filled with
blood. The tissues of the mesoderm are generally filled with
round cells as well as with numerous fragmented nuclei, the
infiltration including the myotomes and the peritoneal cavity.
The ammnion and epidermis are intact.

MNo. 401.

Embryo, 5.5 mm. long.

Dr. Hay. Bardeen Collection.

Much of the chorion and many of the villi and the syn-
cytium are necrotic and infiltrated with many leucocytes. The
tissues of the embryo are dissociated, macerated and infiltrated
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with round cells. However, all of the organs are recog-
nizable. The umbilical vesicle is necrotic and filled with a
mass of broken-down cells.

No. 402,

Ovum, 40 x 25 x 20 mm. ; embryo, 4 mm. long.

Dr. O'Shaughnessy, New Canaan, Conn,

“The woman, age 30, from whom the specimen was ob-
tained 1s well built, strong and healthy. Menstruated regu-
larly, but was married 314 years hefore she became pregnant.
After the birth of this child she had a slight discharge and
was attended by a physician, who stated that she had an
ulcerated cervix, for which he made local applications.
Shortly after this, two years after her first confinement, she
became pregnant again. This confinement, which was at-
tended by me, was rapid and normal in every respect. She
remained in bed for 15 days, the uterus not reducing in size
as it should normally.

“Since the second child was born she has had some dis-
charge, but became pregnant again about six or eight weeks
ago. This time, however, she aborted. She has never done
anything to prevent pregnancy, and both she and her husband
are anxious to have a large family. The patient is at present
unwell and still has her chronic discharge.”

The villi of the ovum are not well developed, being irregu-
larly distributed over its surface. Within, the ccelom is well
filled with reticular magma. The embryo is club-shaped, its
head being much too large for the body, the external form
being very much like that of No. 3909. The umbilical vesicle
15 of normal size and shape, the heart is well outlined and the
extremities are just beginning to develop.









PraTteE 1.

Fig., 2.

Fic. 1.—Human embryo & mm. long with spma bifida. After Torneau
and Martin (Journal d'Anat. et Physiol, XVII, 1881).

Fis. 2—Spina bifida in a human embryo 10 mm. long. After Fischel
(Ziegler's Beitrige, XLI, 1907, Fig. 10).

Fics. 3 and 4—Sections through the middle of the spina bifida shown in
Fig. 2. After Fischel (Ziegler's Beitriige, 1907, Figs. 21 and 22).
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Prate II.

Sarum.

1% o g

Fic, 5 —0Ovum in tubal pregnancy, From a drawing by Professor Brodel
Natural size. After Kelly (Operative Gynecology, 2d edition, Vol. 2,
Fig. 635.)

Fi.npt:._:rp

Placenta

o

e Y

Fic. 6—QOvum in tubal pregnancy. Reduced one-tenth. (After Kelly's
Operative Gynecology, Fig. 640.)

Fic. 7—Tubal abortion. Natural size. (After Kelly's Operative Gyne-
cology, Fig. 643.)



PratE III.

Fig. 8—Normal human embryo 16 mm. long (Mo, 256). The head had
been crushed in handling and the brain escaped through the two open-
ings over the eyes.

Fic. g—Sagittal section of a normal human embryo 7% mm. long (No.
221).
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Prare 1V.
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Fic. 10—Sagittal section through-a normal human embryo 14 mm. long
(No. 144).

e -

Frc. 11.—Sagittal section through a normal human embryo 35 mm. long
(No. 100).
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