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T THOSE OF THE

F(ETUS IN THE HUMAN SPECIES.

By JOHN REID, M.D.,, F.R.C.P.E.

Lecturer on the Institutes of Medicine, President of the Anatomical Society,
Superintendant of Pathological Anatomy in the Royal Infirmary, &ec.

{ From the Edin. Med. and Surg. Journal, No. 146.)

TaE particular manner in which the blood-vessels of the mother
and feetus are arranged on the inner surface of the uterus and in
the interior of the placenta, by which their contained fluids act
and react upon each other and the blood of the feetus is rendered
fit for the process of nutrition, has been the subject of much dis-
cussion, and of much investigation. That the blood-vessels of the
uterus and placenta communicate with each other, and that a mu-
tual interchange of blood can readily take place between them,
appears to have been the prevailing supposition among the ear-
liest cultivators of physiological science. This opinion was after-
wards strengthened by the results which Cowper, * Vieussens, +
Noortwyk, ; and others, supposed they had obtained from injec-

* The Anatomy of the Human Body, The fifty-fourth Table. 1698,
t Dissertatio de Structura et Usu Uteri Placente Muliebris, in Genevensi Ver-
heyenii editione. Vieussens' observations were made on the bitch,
¥ Uteri Humani Gravidi Anatome et Historia, p. 10. 1743,
A
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2 Dr J. Reid on the Blood-vessels

tions of impregnated uteri; and also by the details of cases in
which it was believed that the blood-vessels of the feetus had been
drained by profuse or fatal heemorrhage from the mother.® Hal-
ler has adduced several arguments to show that there must bLe
some direct vaseular connection between the mother and fetus ;4
and Senac maintained that the uterine vessels of the mother, and
the placental arteries of the fecetus, poured their blood into a cel-
lular tissue in the placenta, and that the feetal placental veins
took their origin from the interior of these 'ce]};._t Flourens
is the only author of any reputation in modern times who has al-
leged that there is any directcommunieation between the blood-ves-
sels of the mother and the feetus; but there cannot be a doubt
that this opinion is erroneous, and ought now to be totally aban-
doned.§

Satisfactory evidence was adduced by Monro primus, || the
two Hunters,§ Monro secundus,** and his brother, Dr D. Mon-
10, 7+ and by Wrisberg, {1 that there is no vascular continuity
between the blood-vessels of the mother and the placental ves-
sels of the feetus, and this has since been most fully confirm-
ed by the testimony of numerous accurate and careful ob-
Servers.

A most important advance was made in our knowledge of the
anatomical relation of the blood-vessels of the mother and fotus
by the labours of the Hunters. They satisfied themselves that
the umbilical arteries terminate in the umbilical veins, and not in
the vessels of the uterus, and that the blood in the umbilical ar-
teries *“ passes from the arteries into the veins as in other parts of
the body, and so back again into the child.” They further ob-
served, that numerous small curling arteries, the largest being
about the size of a crow-quill, passed from the inner surface of

* Vide a case by Mery, Memoires de I'Academie Royale des Sciences. 1708.

+ Elementa Physiologizm, Tom. viii. p. 2556-568. 1778. We are informed by
Dr D. Monro (Edinburgh Physical and Literary Essays, Vol. i. p. 4581, 1761,)
that Haller, in a private conversation, stated to him, that subsequently to the ex-
pression of this opinion, he had examined three imE:egnnted uteri, and found no-
thing like a direct communication between the uterine and fmtal placental vessels,
%t 50 that he now believed that there was no such anastomosis as was alleged.”

+ Traité de la Structure du Ceur, Tom. i, p. 68, 1749, i

§ Cours sur la Generation, p. 130, Paris, 1836. Flourens states that this com-
imunication exists in those animals only which have a single placenta, as in the human
species, the carnivera, and the rodentia. > .

|| Edinburgh Medical Essays, Vol. ii. p. 102, Third edition. 1747,

€ John Hunter ** On the Animal Economy,” 1794 ; and William Hun;
ter, ** The Anatomical Description of the Human Gravid Uterus and its contents.
1704. :

** Edinburgh Physical Essays, Vol i. p. 481.
- 1t 1dem liber, p. 456, ] b 13 g

t# Commentationum Medici, &c. p. 46 and 312. 1800. See more especially
his notes to the Prima Linese Physiologias of Haller, Caput xxxi.
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the uterus, that they penetrated the decidua, and opened into the
interstices between the feetal blood-vessels of the placenta.® Pro-
longations from the uterine sinuses were also traced through the
decidua, and were observed to terminate in the placenta in the
same manner as the curling arteries, so that ““in the umbilical
portion of the placenta the arteries terminate In veins h:}' a comn-
tinuity of canal, whereas in the uterine portion there are interme-
diate cells, in which the arteries terminate, and from which the
veins begin.” It was therefore concluded, that the blood of the
mother was poured by the curling arteries into a kind of cellular
tissue, filling up the intervals between the ramifications of the fee-
tal placental vessels, from which it returns to the uterine sinuses
of tEe mother through their placental prolongations, after having
acted upon the blood of the feetus through the thin walls of the
umbilical placental vessels.

The existence of these utero-placental vessels has, however,
within the last few years, been repeatedly called in question, both
in this country and on the continent, and it has been asserted that
the blood of the mother cannot be carried into the interior of
the placenta, that the placenta is entirely a fwtal organ, and
that the blood-vessels of the uterus and placenta cannot inter-
mingle. The supporters of this view of the nature of the con-
nection of the uterus and placenta have been Lauth, + Dr R.
Lee, Velpeau, § Dr Radford, || Seiler, §] Ramsbotham, ** Mr
Millard, ++ and Mr Noble.{f From the extent and respec-
tability of this adverse testimony, serious doubts of the correct-
ness of the deseription given by the Hunters began to be en-
tertained by many who had hitherto placed implicit confidence
in it. Kvident signs of a rapid return to the Hunterian views
have, however, now manifested themselves, and this has been
effected not only by the confidence due to the known accurac
of the Hunlers, but also by the late observations of Weber, @é

® These curling arteries have been figured by Albinus (Uteri Giavidi, Tab.
vii); by Dr D. Monro and Monro secundus (Opera cit.) ; by William Hunter (The
Anatomy of the Gravid Uterus Exhibited in Figures, plates 28, 29, and 30. 1774);
and by John Hunter (opus cit).

+ Répertoire Général D' Anatomie et de Physiologie, Tom. i. p. 75. 1826. Lauth
believed that the union of the uterus and placenta is effected by means of vessels,
but these are lymphatics anid not blood-vessels. .

{ Philosophical Transactions for 1832, p. 57.

§ Embryologie ou Ovologie Humaine, p. 63.  Paris, 1833, « J'ai cherché mais
en vain ces vaisseux utero-placentaires,” p. 6. :

I On the Structure of the Human Placenta. Manchester, 1832, |

4] Die Gebarmutter und das Ei des Menchen, 8. 31.  Dresden, 1832.

*® Medical Gazette, Vol. xiii. p. 613, 1834.

4 Ibid. Vol xiv. p. G54,
33 Ibid. p. B10. X
: gfﬁ Hildebrandt's Handbuch der Anatomie des Menchen. Vierter Band. S. 495,
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Dr Hugh Ley,* Eschricht, ¥ Mr Owen, 1 and others: and
by the report made by Mr Mayo and Mr Stanley on the prepa-
1':1l;iun5$ of impregnated uteri contained in John Hunters Mu-
sSeum,

Though the researches of Weber and Eschricht have led them
to adopt the description of the Hunters, as far as relates to the
existence of the utero-placental vessels, yet their account, as we
shall afterwards see, of the structure of the interior of the placen-
ta, differs considerably, not only from the Hunters, but also from
each other.

Having made these preliminary remarks, we shall now pro-
ceed to give the details of an examination of an impregnated
uterus which we had lately an opportunity of making, as they
appear to us to throw additional light on these intricate ques-
tions. The uterus was obtained from the body of a woman
who died suddenly about the middle of March 1839, from apo-
plexy occasioned by inflammatory softening of the brain, while
near the seventh month of pregnancy. The uterus was first open-
ed, the feetus was then removed, and a portion of the uterus
with the whole of the adhering placenta was carefully secured.
The principal facts, contained in' the description which 1 am
about to give, were not made out until August 1840. On sepa-
rating the adhering surfaces of the uterus slowly and cautiously un-
der water, I satisfied myself, but not without considerable difficul-
ty, of the existence of the utero-placental vessels described by the
Hunters, After a portion of the placenta had been detached in
this manner, my attention was attracted towards a number of round-
ed bands passing between the uterine surface of the placenta, and
the inner surface of the uterus. These bands were generally ob-
served to become elongated, thinner, and of a cellular appearance
when put uponthestretch, and were easily tornacross ; while at other
times, thongh much more rarely, they could be drawn out in the
form of tufts from the mouths of the uterine sinuses. On slittin
up some of the uterine sinuses with the scissors, these tufts coul
be seen ramifying in their interior, and were more or less elongated;
many of them appearing only to dip into the open mouths of the
sinuses, while others proceeded from a quarter of an inch to aninch
from the open mouths of the sinuses by which they had entered, and in
some cases they extended themselves into one of the neighbouring

* Lancet, 15th June 1833. ) :

+ De Organis quae Respirationi Feetus Mammalium inserviunt ; Prolusio Aca-
demica. Hafniae, 1837. Vide Wagner's Lehrbuch der Physiologie, Krste Abtheil-
ung, S5, 123, 1839. / el

+ Palmer's edition of John Hunter's Works, Vol. iv. p. 67. Mr Owen in his
first investigations into this subject adopted the conclusions of Dr Lee, but mare
lately he has seen good grounds to return to the Hunterian view.

§ Lancet, 22d June 1833.
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sinuses, (Plate I. Fig. 1,2.) The next point was to endeavour to as-
certain the nature of these tufts by injection and microscopic exami-
nation. A size injection was thrown into the umbilical vein, and
though it ran imperfectly from the injury done to the detached por-
tions of the placenta while tracing the course of the utero-placental
vessels, yet several of the branches of the tufts contained in the ute-
'« rine sinuses were filled with injection, and their confinuity with the
umbilical placental vessels was clearly ascertained. On placing
portions of these tufts under the microscope, along with portions
of the umbilical vessels taken from different parts of tle interior
of the placenta, their identity was at once apparent. Having thus
determined that these tufts observed in the uterine sinuses of the
mother were prolongations of the feetal placental vessels, I then

- proceeded to examine their anatomical relations to these sinuses.
hese tufts were found to protrude into the open mouths of cer-

tain of the uterine sinuses only, and it need scarcely be added
that they were observed only in those sinuses placed next the in-
ner surface of the uterus, and notin any of the deeper cinuses.
These tufts were surrounded externally by a soft tube similar to
the soft wall of the utero-placental vessels, which passed between
the margin of the open mouths of the uterine sinuses, and the edges
of the orifices in the decidua through which the tufts protruded
themselves into the sinuses. The size of these tufts varied con-
siderably. Some of them appeared to fill up completely the open
mouths of the sinuses by which they entered ; while others filled
them only partially.* On examining these tufts as they lay in the
sinuses, it was evident, that, though they were so far loose and
could be floated about, yet they were bound down firmly at vari-
ous points by reflections of the inner coat of the venous system of
the mother upon their outer surface. This reflection of the inner
coat of the uterine sinuses upon the tufts was sometimes ob-
served at the point where these entered the open mouths of the
sinuses, at other times it was at or near their apices, and was in
neral so strong that the tufts were torn across in attempting to
ﬁztach them by pulling. In this uterus we thus ascertained that

- while some of the utero-placental veins contained no prolonga-
tions of the feetal placental vessels, in others these passed along
their interior and projected into the uterine sinuses. On tracing
those utero-placental veins, which contained no foetal vessels, as
far as the placental surface of the decidua, the inner coat of the
penons system was seen to be prolonged upon some of the tufts of

- fetal-placental vessels in their immediate neighbourhood. Oy tra-
~ cingoneof thelarger of the curling arteries through the decidua, it was
also observed, that when it reached the placental surface of that mem-

* The mouths of the sinuses form rounded openings, which are much smaller
than the interior of the sinuses into which they open. ,
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brane, the inner coat of the arterial system of the mother was pro-
Jonged upon some of the tufts of the fatal placental vessels, which
projected into their orifices. Those numerous branches of the fee-
tal placental vessels, which reach the placental surface of the deci-
dua and do not pass into the uterine sinuses, nor into the orifices of
the utero-placental vessels, are attached by their apices to the pla-
cental surface of that membrane.

On placing some of the filaments, composing these tufts of
foetal placental vessels found in some of the uterine sinuses of the
mother, under the microscope, they were observed to divide and
cubdivide into branches more or less elongated, all of which ter-
minated in blunt extremities. Fig. 3 is an exact representation
of a branch of one of these tufts as it was observed through the
microscope, and was taken by my friend, Mr John Goodsir, of
whose very valuable testimony 1 have availed myself in almost
all the observations I have made on this subject. Few, however,
of these branches afforded so favourable an opportunity of obsery-
ing their mode of termination, for they are almost always more
elongated and tortuous than what is here represented, and, from be-
ing interlaced, it is generally impossible to unravel them without
tearing or otherwise altering their form. A similar examination
of the vessels composing the mass of the placenta showed that
these presented the same anatomical characters, though, from the
intricate manner in which their branches are there interlaced, with-
out, however, having any actual attachment to each other, as
they cross and recross each other, there would have been much
difficulty in ascertaining this, had those found in the uterine
sinuses not been first examined, since they are there in general
much shorter and less interwoven than in the placenta itself.*
It would be exceedingly difficult to give any exact representation
or description of the arrangement of the feetal placental vessels, for
the subdivisions of the larger branches ave so numerous, vary
so much in length and in tortuosity, and the only point which we
are anxious to establish at present is, that, notwithstanding those
varieties in the subdivision of their branches, they are all found
to terminate in blunt extremities. There is no cellular nor any
other tissue filling up the intervals left between the branches of
the foetal placental vessels ; and the difficulty experienced in un-

ravelling them does not arise from the presence of any con-

* From very numerous microscopic examinations of the vessels of the placenta,
I have no hesitation in saying that the representation of these vessels given in
Wagner's [cones Physiologica, Tab. xi. Fig. 2, and stated to have been furnished
him by Weber, is far from being correct. The Illﬂ?ﬂll'-[ﬂ vessels have an evident

resemblance to the representations of the branches of the shaggy corion, given by
Raspail, (Organic Ehcm_istrg, Plate xiii. Fig. B{: by Ritgen (Beitrige zur
er t

Menschlichen Frucht mit dem chthiilter, Tab.

Aufhellung der Verbind
8 1 G, 1835, ““E by Seiler, (Die Gebirmutter und das Ei des Menchen,

iii. Fig. 5 and G, 1833,) an
Tab. xi. 1832.)
4
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necting medium, but from the erossing and recrossing of the
branches of different tufts, and those of the same tuft with each
other. The outer surface of the placental vessels has a smooth
appearance, and they are, we may suppase, everywhere enveloped
in the inner coat of the vascular system of the mother, which,
as we have seen above, is reflecled upon them.

As the blood-vessels forming the placenta, and also those pro-
longed from it into the uterine sinuses, divide and subdivide into
numerous branches, which do not anastomose with each other, but
all terminate in blunt extremities; we might on theoretical
grounds, as well as from the descriptions given by others, decide
that in each of these branches an artery and a vein are bound up
together. This conclusion was fully confirmed by the micros-
copic examination of some of the injected branches of the tufts
of the placenta which passed into the uterine sinuses, and also
of three other placente, in which the arteries and veins were
filled with differently coloured size injection. - I was satisf-
ed that each of the smaller branches of the placental arteries is
bound up with another branch of one of the placental veins, which
closely accompanies it, forming what appears a single vessel when
viewed through the microscope. Each branch of the umbilical
artery is thus closely bound up with a branch of the umbilical
veins, and both of them divide and subdivide exactly in the same
manner, and terminate in what appears to be blunt extremities,
but which actually form the termination of the arteries, and the
commencement of the veins, F'ig. 4. The interior of the placenta
is thus composed of numerous trunks and branches, (each including
an arteryand an accompanying vein,) every one of which, we believe,
is closely ensheathed in prolongations of the inner coat of the vaseu-
lar system of the mother, or af least in @ membrane continwous
with it. 1f we adopt this view of the structure of the placenta,
theinner coat of the vascular system of the mother is prolonged over
each individual tuft, so that when the blood of the mother Hows
into the placenta through the curling arteries of the uterus, it passes
into alarge sac formed by the inner coat of the vascilar system of
the mother, which is intersected in many thousands of different
directions, by the placental tufte projecting into it like fringes, and
pushing its thin wall before them in the form ofsheaths, which
. closely envelope both the trunk and each individual branch compos-
ing these tufts. From this sac the maternal blood 18 returned by
the utero-placental veins without having been extravasated, or with-
- out having left her own system of vessels. Vide Plate . Fig, 5.

Into this sac in the placenta containing the blood of the mother
the tufts of the placenta hang like the branchial vessels of -::erl'.uh;
aqhu'atu: animals, to which they have a marked analogy. (Fig. 6.)
This sac is protected and strengthened on the foetal surface of
the placenta by the chorion ; on the uterine surface by the decidua
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vera, and on the edges or margin by the decidua reflewa.¥ The
blood of the mother contained in this placental sac, and the blood
of the feetus contained in the umbilical vessels, can readily act
and react upon each other through the spongy and cellular walls
of the placental vessels, and the thin sac ensheathing them, in the
same manner as the blood in the branchial vessels of aquatic ani-
mals is acted upon by the water in which they float. According
to this view of the structure of the placenta, the feetal and mater-
nal portions of the placenta are everywhere intimately intermixed,
and we find tufts of minute placental vessels with their blunt ter-
minations, lying immediately under the corion covering its feetal
surface, as well as towards its uterine surface. When t{ie fissures
dividing the placenta into lobes are so deep as to intersect the
whole thickness of the placenta, we may have two or more of these
sacs instead of one. The discovery of the prolongations of the
feetal placental vessels into some of the uterine sinuses is princi-
pally valuable, as it presents us with a kind of miniature xepresen-
tation of the whole structure of the placenta, Fig. 1 a, and enables
us to comprehend it readily, for we have there the foetal blood-
vessels, resembling branchial vessels, ensheathed in the inner coat
of the vascular system of the mother, and bathed in the maternal
blood. The placenta is therefore not analogous in its structure
to the lungs, but to the branchial apparatus of certain aquatic
animals.

It may at first appear remarkable, that, if tufts of the placental
vessels are prolonged into the uterine sinuses, these are not ob-
served projecting from the uterine surface of the placenta when
it has been expelled from the uterus in an accouchement. This,
however, is explained by the fact, of their being so strongly bound
down by the reflection of the inner coat of the uterine sinuses,
that they are torn across. As hemorrhage does not occur from
vessels of this size when torn across, we can also explain how fine
injections thrown into the placental vessels do not flow from their
broken extremities, and how, in certain cases where the placenta
and child have been expelled together, and where the circulation
through the placenta was allowed to proceed for some time, the
blood did not escape at its uterine surface. In a uterus obtain-
ed from a woman who died 24 hours after delivery, and which
I had an opportunity of examining through the kindness of Pro-
fessor Simpson, I observed that, while part of the mouths of the

* We have no hesitation in following William Hunter in regarding the mem-
brane on the uterine surface of the placenta as the decidua vera, notwithstanding all the
assertions by Velpeau to the contrary. We have in our Enmmun a preparation of
a uterus at the fifth week of utero-gestation, where a thic layer of the decidua evi-
dently intervenes between the shaggy corion surrounding the ovum, and the inner
surface of the uterus ; and it was also observed that some of the tufts of the shaggy
corion had insinuated themselves into n;;uingu in the decidua.
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uterine sinuses were blocked up with coagula, a considerable num-
ber of them were empty. In those which were empty I could de-
tect no tufts, while in those filled up with the coagula Idistinctly
observed several tufts of placental vessels enveloped in the coagula,
when they were placed under the microscope and broken up.

In detaching the placenta from the uterus, the strongest points of
adhesion were found at the place where the tufts were bound down
by the reflection of the inner coat of the uterine sinuses, and it is
possible that, in some cases, unnatural adhesions of the placenta
may be caused by these tufts undergoing the cartilaginous dege-
neration, and not only be rendered stronger themselves, but also
cause a thickening of the membrane reflected upon them.*

I regret that I have not had an opportunity of verifying these
observations upon otherimpregnated uteri, forin the various quar-
ters in which I have made inquiries after such preparations, I have
hitherto been unsuccessful in procuring one.} E.4) :

It appears to have been a common theoretical opinion, during
the first half of the 18th century, that the feetal placental vessels
passed through apertures in the membrane placed on the uterine
surface of the placenta (then generally termed chorion), and fixed
themselves in orifices in the inner wall of the uterus. Brendel |
deseribes the radicles of the chorion as implanting themselves in
the inner surface of the uterus, in the same manner asa plant fixes
itself in the soil, and in this manner forms blood-vessels which take
up a nutritious lymph, which they receive from the maternal ves-
sels of the uterus. T'rew§ also describes the filaments of the pla-
centa as proceeding into the substance of the uterus. Rouhault ||
describes the membrane on the uterine surface of the placenta as
¢ percée dans toute son étendue pour laisser passer les racines des
vaisseaux ombilicaux, qui vont ou qui viennent de toutes les par-
ties de la matrice par un nombre innombrable de petits trous.”
That this description does not refer to the foetal placental vessels
Eassing into the uterine sinuses which we have above desenbed,

ut to certain imaginary vessels, is still further evidenced by the
statements contained in another paper by the same author, where
the membrane on the uterine surface of the placenta is said to be
® In a placenta containing some cartilaginous masses, into which I had thrown a
fine injection, I observed on unravelling one of these after it had been macerated
for some days in water, that the injection had only entered the la trunks of the

vessels, and that all the smaller ones were impermeable, and had the colour and
ﬂni;iatence of the cartilaginous mass itself, which was in fact entirely composed
i :
+ It is quite possible that these tufts do not generally project so far into the in-
terior of the uterine sinuses as in the uterns we have examined.
+ De Nutritione Feetus in Utero, published in 1704, reprinted in Haller’s Disput.
Anatom. Select. Tom. v. p. 488.

Agat.n'?l' Chylosi Fﬁ;ﬁ in Utero, published in 1715, reprinted in Haller’s Disput.
n {ﬂ'ﬂ- . P u

| Memoires de L'Academie Royale des Sciences for 1716, p. 843,
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pierced by a million of small holes, each of which is filled up by
as many small capillary blood-vessels.® Vater,+ proceeding on the
supposition which we have seen to be common at the time e lived,
viz. that the ovam, after exhausting the nutriment which it found
in the uterus, sends the filaments of the chorion into the substance
of the uterus as a plant shoots its roots into the soil, and being also
aware of the existence of the open mouths of the uterine sinuses,
states, that the vascular extremities of the ehorion insinuate them-
selves into the open mouths of the uterine sitnuses, and draw
nourishment from them. ~ We find no evidence which would lead
us to believe that this description given by Vater was not a mere
expression of a theoretical opinion. Noortwyk? describes nu-
merous vessels emerging from the uterine surface of the placenta,
inserting themselves into the uterine pores, and forming a mani-
fest communication between the blood-vessels of the mother and
foetus. He afterwards states that these vessels are . not continua-
tions of the capillary vessels of the placenta, but vessels * omnino
sui generis.”§ Monro primus,|| after maintaining that the pla-
centa is covered on the uterine surface by a fine membranous
continuation of the chorion, states, that * the extremities of the
umbilical vessels pierce this membrane, and show their very small
orifices on the side next to the uterus, and therefore it is compared
to the villous coat of the intestines.” J. G. D. Michaelis de-
scribes the fietal placental vessels penetrating the decidua, and pas-
sing into the walls of the uterus. He further adds, that some of
them * ad vasorum uterinorum orificia lateralia quasi aggluti-
natee firmiter sese applicant.” We have thus seen that a theo-
retical notion prevailed for a considerable time, that the feetal ves-
sels passed through minute and numerous orifices in the decidua ;
that it was then also generally believed that they entered into small
‘openings in the inner surface of the uterus; and that one author
made the fortunate guess that they passed into the open mouths
of the uterine sinuses, **

It will be at once apparent to those who are familiar with the
subject, that the view here given of the anatomical relations of the
blood-vessels of the mother to those of the fetus is considerably
different from that proposed by the Hunters, and by those who
have succeeded them. The ﬁuntem were not aware that the
feetal placental vessels are prolonged into the uterine sinuses of

® Idem liber, 1714, p. 182.

*t De Utero Gravido, published in 1725, Haller’s Disput. Apat. Tom. v. p, 260.

¥ Uteri Humani Gravidi Anatome, &e. p. 10, 1743,

i !IE:]i?:‘thel:rhlr d]id‘I Kssays, Vol. ii. p. 102, 1747.

& s Inaugurslis, Mad, De Flisents’ HOmane. The data of this dissées
!.utilu;lFEau obliterated in the only copy which I have seen, but the author was bgn
lrJ""'dlt'is quite possible that this idea may have been repeated by other anthors, of
whose works I am ignorant.
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the mother ;* and they believed that the intervals belween the
feetal placental vessels were filled up by a cellular tissue, into
which the maternal blood is poured,—an ﬂEinion which has been
adopted by many on their authority, and has lately received the
sanction of Mr Owen.+ This cellular structure of the placenta
is described by William Hunter as being formed by processes of
the decidua, prolonged everywhere in the substance of the placen-
ta, * shooting out into innumerable floating processes and rugm,
with the most irregular and most minutely subdivided cavities
between them that can be conceived ;" and he further adds,
that the decidua constitutes the uterine portion of the placenta,
and formsa number of cells like the corpora cavernosa penis, com-
municating freely with each other.§ Eschricht|j supposes that
the utero-placental vessels divide and subdivide in tlfle placenta
like the arteries and veins in other *parts of the body. The de-
scription which approaches nearest to ours is that given by
Weber, [ but they differ in what I conceive to constitate some of
its leading peculiaritics. Weber denies that the feetal placental
vessels extend beyond the decidua,** He states that the nner
coat, of the venous system of the mother is prolonged into the
placenta, but he describes it as ramifying in the intervals of the
placental tufts, in the form of large venous sinuses, upon the walls
of which the placental tufts are not only ramified, but also pro-
ject into their interior, carrying the walls of the sinuses before
them. He compares the hrnncﬁial tubes of the lungs to the ra-
mifications of the utero-placental vessels in the [ﬁaccntﬁ, and
those of the foetal plncent.'H vessels to the pulmonary vessels, with
this difference, that the utero-placental vessels do not subdivide
into numerous small branches like the bronchial tubes, but form
large and wide canals.t+ Wagner in a late work appears to adopt
Weber's views, and describes the utero-placental blood-vessels as
winding in an expanded net-work around the tufts of the chorion
containing the vessels of the embryo, and this net-work, he says,
is formed of peculiar but very delicate tubes, of large calibre,
especially in the case of the veins. {1

Note.—The transyerse sections of the uterus and placenta in my possession have
been examined by many who have paid attention to this subject, among whom I may

® ©5 [t js evident that the umbilical injected vessels do not reach even the outer
surface of the placenta, but are only scen throvgh a membrane (decidus) which
covers all that surface.” William Hunter, opuscit. p. 42.

+ Opus cit. p. G f Opus cit. p. 43.

& This description of the maternal part of the placenta appears to have been
adopted by Meckel, (Manuel d’Anatomie Gen. et Descrip, Tome iii. p. 764),
Burne, (Principles of Midwifery, 7th editiony p. 189), and many others.

II Opus cit. 4 Hildebrandt's Anatomie des Menchen. Vierter Band, S. 405.

** ot Der Uterustheil ist der an dem Mutterkucken anliegende Theil der Tunica
Deeidua Vera, in welchen sich die Flocken des Fotustheils der Placenta nicht en-
gtrechen.” 8. 400,

1 Opus cit. p. 500. 13 Lehrbuch der Physiologie, Erste Abtheilung, S. 123, 1839.
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mention Professors Alison, Allen Thomson, and J. ¥, Simpson :

all expressed themselves satisfied that the placental tufts mfre p;»nrﬁgmmffu:'fﬁ:
uterine sinuses, and that the inner eoat of the veins was olonged upon them.
I have just learned from Professor Sh ey, who was so kind as to examine, at my
request, two preparations of impregnated uteri in his possession, that in one of these,
which had apparently arrived at the full period of uterc-gestation, and was in a con.
dition more favourable for examination, he distinctly observed the placental tufis
Projecting into the mouths of the uterine sinuscs.

Lzplanation of Figures, Plate I,

Fig. 1. Diagrammatic sketch of a transverse section of the wlerus and
placenta. a and b. Uterine sinuses, with tufts of foetal placental vessels
prolonged into them. ¢. A curling artery passing through the decidua
vera. c. ﬂeciﬁa vera, e. Tufts of placental vessele

Fig. 2. Actual representation of a uterine sinus containing tufts o
placental vessels. a. Memﬂmmuzeefduu vera turned up %ml:f th{ﬁzrj‘::
surface of the uterus. ¢ Walls of uterus. 5. Tufts of placental vessels
in uterine sinus. d. Walls of uterine sinus which have been cut through
and laid back. e. Opening in tht decidua, through which the placental
vessels passed into the sinus. g. Opening through which other tufts passed
into the same sinus.

Fig. 8. Actual representation of one of the branches of a tuft removed
from one of the sinuses, as seen through the simple microscope.
3 {-"Fig. 4. Arlery and vein included in each branch of a tuft. a. Artery.

ein,

Fig. 5. Dig, to illustrale the views here given of the structure of the
placenta. a. Curling artery. b. Uterine vein. ¢ Placenta. d. Placental
tufts, with inner coat of vascular system of the mother enveloping them.

Fig. 6. Hlustration of the branchial vessels of some aguatic animals. a.
Artery. b. Vein.

On some points in the Anatomy of the Medulla Oblongata.
By Joun Remp, M. D. F.R. C. P. E., &e. &e.

SincE the brilliant discoveries of Sir Charles Bell have dis-
closed to us that the motor nerves are attached to the anterior por-
tion, and the sensiferous nerves to the posterior portion of the spi-
nal chord, the anatomical relations of the different tracts of LEI&
division of the central organs of the nervous system has assumed
an interest and importance to which it had hitherto been a stranger.
If we adopt, however, any of the views of the anatomical relations
of the different tracts of the spinal chord, as they pass through the
medulla oblongata, which are given in the anatomieal works of this
country, there appears to be some blending of the motor and sen-
sitive tracts at that part which cannot be explained ; for, while
the hypoglossal and abducens nerves arise in the line of the ante-
rior roots of the spinal nerves, we find other motor nerves, such
as the portio dura, the motor part of the fifth pair, the trochle-
ator, some of the filaments of the par uagum,'and the 3}‘]111?.1 ac-
cessory, all arising from points posterior to this, and more in the
line of the origin of the posterior than of the anterior roots of the
spinal nerves,
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The following remarks contain an attempt, founded on repeated
anatomical examination, to solve this difficulty. In speaking of
the different columns or tracts of the spinal choxd, we shall first
consider each symmetrical half as consisting of four different co-
lumns. There are, 1. the pyramidal column, or that connect-
ed with the pyramidal body ; 2. the olivary column, or that con-
nected with the olivary body ; 8. the restiform column, or that
column occupying the lateral surface of the spinal chord between
the lateral grooves to which the anterior and posterior roots of the
spinal nerves are attached, and after forming the greater part of
the restiform body, proceeds upward through the pons Varolii to
the crus cerebri; 4. the cerebellar or posterior column placed
between the posterior lateral groove to which the posterior roots
of the spinal nerves are attached, and the posterior longitudinal
groove, and which forms the posterior pyramidal body, and poste-
rior part of the restiform body, and passes entirely into the erus
cerebelli. We shall also speak of each symmetrical half of the
spinal chord, as being divided into three columns, as this is a_di-
vision frequently adopted. Under the anterior column, we shall
include both the pyramidal and olivary columns; the restiform
will be the middle or lateral column ; and the cerebellar will be
the posterior column. Though the position of the anterior and
posterior peaks of the cineritious matter of the chord may serve
as a good anatomical division of the spinal chord through a great
part of its extent, the anterior peak corresponding to the attach-
ment of the anterior roots, and the posterior peak to the posterior
roots of the spinal nerves ; yet, as we approach the medulla obiong-
ata, it begins to fail us, and we there find the anterior peaks of
the gray matter project decidedly in front of the origin of the an-
terior roots of the spinal nerves.

On tracing the pyramidal columns from the lower margin of
the pons Varolii downwards to the well known decussation at
the lower end of the pyramidal bodies, the greater part of the
fibres composing these columns arrange themselves into two or
mwore bundles, which decussate or cross each other., These de-
cussating fibres cross the bottom of the anterior longitudinal fis-
sure, and proceed downwards and backwards to join the posterior
part of the restiform or middle columns, which they accompany in
their course downwards, (Plate I1. Fig. 1 and 2.) Every one may
readily satisfy himself that none of these decussating fibres proceed
into the anterior column of the opposite side, but follow the course
we have mentioned, by making a slightly oblique division of the
spinal chord at the point of decussation, or by tearing down the py-

- ramidal columns in brains rendered firm by immersion in aleohol,
and carefully observing the course which they take. While the
‘greater part of the fibres of the pyramidal columns decussate in
the manner we have mentioned, a much smaller number of the ex-
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ternal fibres of each column do not decussate, but proceed down-
wards on the same side, and, along with the olivary column, form
the anterior column of that side of the spinal chord. Ina small
number of the numerous dissections we have made, the whole of
the pyramidal column appeared to pass into the middle column
of the ngpasite side. A band of the fibres of the pyramidal co-
lumm, which in some cases are very distinct, curve round the
lower part of the olivary body of the same side, and then pro-

ceed upwards and backwards to join the posterior or cerebellar
column, as it passes into the cruws cerebelli, (Fig. 4.) This
band of fibres, figured by Santorini, and Gall and Spurzheim, de-
seribed by Rosenthal,* Rolando, and more lately by Mr Sol-
ly, has been termed the arciform filaments or band. The
filaments forming this arciform band do not decussate. In a pre-
paration in my possession, (F'ig. 4,) in which this arciform band
is unusually strong, it is distinctly observed to divide itself into

two parts, one of these, the larger, follows its usual course to join
the posterior column, the other throws itself into the olivary
column, (Fig. 4, b.) and proceeds downwards along with it. On
tracing the olivary columns downwards, they are observed to con-
verge at the lower part of the pyramidal bodies, and below the de-
cussation they are only separated from each other by the longitu-
dinal fissure, and the small band of the pyramidal column which
proceeds downwards without decussation, (Fig. 5.) At the upper
part of the medulla oblongata, the olivary bodies are thus thrown
apart by the thick bands of which the pyramidal columns consist
at that part ; while below the decussation the greater part of the
pyramidal bodies have now Eassed backwards to join the middle
or restiform columns, and the olivary columns are consequently
thrown forwards, and compose the greater part of the anterior
columns, On tracing the olivary column upwards, we observe that,
after having surrounded the olivary body which lies among its fibres
like a kernel, it passes into the poms Varolii, and there divides
itself into two bands, which diverge from each other, one of them
proceeding upwards and forwards to join the crus cerebri, the
other proceeding upwards and backwards to reach the corpora
quadrigemina or optic lobes, (Fig. 6.)+ On scraping off the
cineritious matter from the floor of the fourth ventricle, and draw-
ing the upper part of the posterior column aside by widening the
posterior longitudinal groove, or, what will answer better, by de=

* Ein Beitrag zur Encephalatomie, 8. 28. Rosenthal describes this as a marked
medullary layer passing from the pyramidal bodies over the inferior parts of the
vary bodies to the posterior column, and thus forming a strong bond of union to
parts, which varies in strength and thickness in different cases. i

Rolandoand Mr Solly (The Human Brain, &c. p. l-:lB—:iB,} deny the exist
of i'n olivary tract ; but this appears to us a point about which no doubt can be en-
tertained.
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taching one of the posterior columns at this part, (Fig. 3,) we
obtain a posterior view of the decussating fibres of the ip_‘fl'ﬂll'lldﬂ-l
columns already described, as they pass into the posterior part of
the middle columns. If we were restricting our examination to
this surface alone, we might be led to believe that the decussat-
ing fibre brought into view formed a decussation between the
two middle columns, and it has been deseribed as such. * No
doubt, if we describe the middle column as proceeding from be-
low upwards, as is now most frequently done, it may be J}J.stl,jr
said that this is a decussation of part of the fibres of the middle
column ; but then it ought to be added, that these decussating
fibres do not pass into the middle column of the opposite side,
but into the pyramidal column of the opposite side. After the
most careful search, we have not been able to find any other de-
cussation besides that we have mentioned. With these remarks
‘upon the anatomy of the meduila oblongata, we now proceed to
“point out the attachments of the various nerves to the different
‘columns.  We have stated above, that the olivary columns con-
verge towards each other at the lower part of the pyramidal
bodies, in consequence of the greater part of the pyramidal co-
Jumns passing backwards to join the middle lateral columns. If
"we trace these olivary columns downwards, we observe that they
tafford attachments to the anterior roots of the first and second cer-
'vical nerves, (IFig. 5,) and that they continue their course onwards
iin the line of the other anterior roots of the spinal nerves. We
tean then have little difficulty in arriving at the conclusion, that
ithe olivary is a motor column. ~ On tracing this column upwards,
({Iig. 6,) we find that where it embraces the olivary body, the
Iportio dura is attached to its outer margin, and the hypoglossal
tand abducens nerves are partly atfached to its inner margin, and
[partly to the outer margin of the pyramidal column. On tracing
tthe two roots of the fifth pair, the smaller or motor root can be
Hollowed to that portion of the olivary column which proceeds to
tthe optic lobes,—sometimes running” down the outer or external
tedge of the pons to reach the portion of the olivary column al-
rready mentioned, as it immerges from the external margin of the
Ipovs, at other times its course is obscured by a greater or less
imumber of the transverse fibres of the pons crossing it. The
\trochleator nerve is attached to the internal margin of the same
tband of fibres when it has ascended the processus a cerebeilo ad
festes, and is about to enter the optic lobes. The larger or sen-
ssiferous root of the fifth, on the other hand, proceeds downwards,
mand passes beneath a thick mass of the transverse fibres of the
Fpons to reach the middle or restiform column, to which it is un-

]13'3511"3 Nervous System of tlie Human Body. By Sir Charles Bell, p. 218,
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doubtedly attached ; and to this same column the whole of thef
fibres of the glosso-pharyngeal, and nearly all the fibres of the par
vagum are attached, In those cases where the arciform filaments are
well marked, (Fig. 4,) we have observed a few of the filaments of
the par vagum attached to them as they cross the middle column
and it is probable that the few motor filaments contained in thisnerve
are derived from this source. The filaments of the par vagum are
certainly not connected with the olivary bodies, and these cannot
be the ganglia of these nerves, as Mr Solly has supposed.*

With regard to the origin of the spinal accessory nerves, I find
it a more difficult matter to speak with precision ; but there can
be no doubt that the decussating fibres between the pyramida
and middle columns run dewn in the course of the spinal acees
sory, and we can easily imagine how the filaments of this nery
could reach these decussating fibres.

It would be an interesting point to ascertain the functions o
these decussating fibres, but this, from their position in the cranium,
would be a matter of great difficulty. Their connection with the root
of the spinal nerves is not sufficiently obvious to enable us
draw any decisive conclusions regarding their function ; and tho
we have described them as proceeding from the pyramidal to
middle columns, yet we may perhaps with equal justice describe
them as proceeding from the middle to the pyramidal columns
In two kittens deprived of voluntary motion and sensation by &
dose of prussic acid, T observed extensive muscular movement;
on irritating the upper part of the pyramidal bodies with the
point of a needle ; but whether these belonged to the class o
excito-motory movements of Dr Marshall Hall, or whether the
resulted from the impression being conveyed outwards directly
to the muscles moved, I could not determine. If it should b
afterwards ascertained that this is an excito-motory column, 1
might open up a new field of investigation. 3

hough the decussation at the lower part of the pyramida
bodies in even all the late anatomical works of this country is stil
considered as a decussation merely between the two anterior co
lumns, yet it appears that it was correctly described by Fr. Rosen

* Opus cit. 146-47-48. Mr Solly adduces in favour of this view the * amazing
developed” corpora olivaria of the porpoise, (p. 101.) In this, however, we ¥
strongly suspect he is mistaken, for while dissecting the brain of a porpoise, we care
fully laoked for these large corpora olivaria, and could not observe them. We hav
also heard urged in favour of this view, the statement made by Tiedemann in I
work on the feetal brain, that the corpora olivaria are imperfectly developed at the sixt
month,—a period at which there is no use for these nerves. 'W:hethet this argu
ment ought to be considered legitimate or not, we need not inquire ; but we ha:
two preparations in our possession procured from feetuses, where we liad undonbics
evidence that neither of them had passed the sixth month of utero-gestation, and 1
both, the corpora olivaria are very prominent, and relatively as well developed as i
the adult.
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thal in .1815. * He states that the pyramidal bodies ascend
as a small column at the sides of the anterivr fissure of the
medulla spinalis ; that they become thicker and broader at
the extremity of the olivary bodies ; and that *“ the sudden in-
crease of its fibres is caused by the aceession of small bundles
which arise deeply from the large posterior fasciculus of the great
column. It is these small bundles which decussating become
interwoven with each other, so that several of those of the left
side actually pass into the fibres of the right pyramidal body, and
vice versa.” . Cruveilhier} states, that the anterior pyramidal
bodies are certainly not formed by a continuation of the anterior
columns of the spinal chord, but by fibres from the lateral columns.
Armnold’s { description of the decussating fibres does not differ
essentially from that of Rosenthal. '

 Explanations of Figures, Plate IT.

Yig. 1. Oblique section of spinal chord at the decussation of the pyramidal
columns. a. decussating fibres. b. posterior column. e middle column.

Fig, 2. Anterior view of decussation. a. external fibres of pyramidal
column detached and thrown outwards. 4. decussating fibres running in-
to posterior part of middle column. e. posterior columus.

Fig. 8. Posterior view of decussation. a. posterior column of one side
detached and thrown upwards. 5. posterior columin of opposite side in its
natural position. ¢. mass of cineritious matter. f. fi decussating fibres,

Fig. 4. a. a. Arciform filaments of medulla oblongata.

Fig. 5. a. a. Anterior roots of spinal nerves. 5. spinal accessory nerve.
¢. par vagum- d. glosso-pharyngeal. e. portio dara. f. abducens oculi.
g. hypoglossal. A. 5th pair. i olivary columm. & decussation of pyra-
midal columns.

Fig. 6. a. a. a. Olivary column. b. anterior root of first spinal nerve,
c. hypoglossal nerve. d. abducens nerve. e. portio dura. £, smaller root
or motor part of the fifth pair. g. trochleator nerve,

Appendix to Paper on the Anatomical Relations of the Blood-
vessels of the Mother to those of the Feetus.

I have had to-day an opportunity of examining an impregnated
uterus, through the kindness of the Curators of the Museum of the
Royal College of SBurgeons here, and I beg to add the results of
that examination as an appendix to my paper on the Relations of

~ ® Ein Beitrag Zur Encephalatomie, Weimar, 1815.—When exhibiting the pre-
parations from which the above description was drawn up, to Dr Sharpey while on
a visit to Edinburgh last automn, he informed me of the nature Rosenthal’s
work, and kindly sent me his copy for perusal.

+ Anatomie Descriptive, Tome iv. p. 504, Paris, 1835,

+ Bemerkungen iber den Bau des Hirns und Riuckenmwarks, &c. Zurich, 1838,
8. 30. In his Tabule Anatomice Fasciculus, i. Tab. ix. Fig. 1, he represents the
pyramidal bodies as being formed entirely by fibres from the laral column.

B
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the Blood-vessels of the Mother and Feetus. It was apparently
between the fourth and fifth months of pregnancy, and had been
preserved for a long time in spirits. It had been cut open in front
to show the interior, and in doing this a section had been made
of that part of the uterus to which the placenta adhered. To
avoid injuring the preparation, I examined only it along the eut
edge. [ found that an injection had been thrown into the uterine
arteries, which only partially filled them. The veins were not in-
jected. Several of the curling arteries were well filled with injec-
tion, while others contained only a small quantity. On tracin
these from the inner surface of the uterus through the decidua,
they werc observed to terminate among the tufts of the placenta,
without undergoing any change in their calibre during their oblique
course through the decidua. The injection filled up the intervals
between the tufts of the placenta in the immediate neighbourhood
of the point of termination of each. These curling arteries were
not continued into the placenta in the form of a tube or dilated
vessel, as has been represented ; but, from the manner in which
the tufts adhered to their edges, we believe that the inner coat
was reflected upon them, as we have already stated. On examin-
ing the utero-placental veins, the tufts of the placenta were in
many cases observed to project into their open mouths, and to ad-
liere to their inner surface, but in none that were examined did
they project so far as the uterine sinuses. It is possible that if
the dissection could have been carried farther, that they might
have been found to project along the veins to a greater extent at
some other points. In the uterus in my own possession, the tufts
in numerous cases projected only into the mouths of the utero-
placental veins, while in many others they extended themselves
as far as the mouths of the uterine sinuses, and even projected to
a considerable distance into their interior. In all these different
relations of the placental tufts to the utero-placental veins, the
inner coat of the vaseular system of the mother is, as far as I have
observed, reflected upon the outer surface of these tufts. It is
very probable that the placental tufts may project into the utero-
placental veins to different distances in different cases, and it may
be _to a greater extent in the advanced periods of utero-gestation,
than at an earlier period. T am the more inclined to adopt this
opinion, as it has been suggested to me, not only by the result of
this examination, but also by a communication from Dr Sharpey.
However this may be, it does not affect the views which I have
advanced regarding the structure of the placenta, for it 1s apparent
that these do not necessarily require that the tufts of the placenta
should project into the uterine sinuses. The great extent to wlu;ii
these tufts projected into the uterine sinuses in the impregnat
uterus in my possession was chiefly of advantage m enabling me
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