
CHAPTER XX VIII. 

F<ETAL NUTRITION. 

Tira man!ll!J' m which the new bemg derives 1ts nutriment, or the material by 
which it grows, ,s, in a great measure, unknown to us, though we certainly obt.ain 
aome mformatio,1 about it by a study of the apparatu¡¡ employed in tbe procesa. 

For the first fifteen or twenty days the substance called the vitellus, which is 
analogous to the yelk of the ordinary egg, appears to supply most of the material that 
is required in the formation of the new being, if not all; and, indeed, this su.b
atanee does not totally disappear till after the third month, though we cannot snp
pose it to be the sole source of nutriment then. It is also supposed, by sorne, that 
the amniotic liquor, in which the f<atus floats, may afford sorne nutriment, either by 
being swallowed, or by being absorbed through the skin. It is certain that this fluid 
is nutritiva, and there is notlling impossible in its absorption, though it is not very 
likely to occur to a snfficient extent. The idea that it can be swallowed, however, is 
erroneous, because the mouth of the fretus is firmly closed while in the womb; and 
besides, children hnve been bom alive without moutlts, and even without lteads, and 
of conrse thcy could not have swallowed anything. It is now generally conceded by 
physiologists tbat thc material required by the footus, for its nutrition, is obtained 
from the blood of the mother, throngh the medium of the placenta, and the vessels 
in the umbilical cord. It is, however, a matter of dispute whetl1er the maternal 
blood is sent dire~tJy, in its ordinary state, into tlie body of the child, or whether it 
flm nndergoes a preparatory process, which most modern authors suppose it does. 

From the earliest period of gestation, the middle membrane, called the chorion, 
ia covered, on its outer surface, with a number of small protuberances called villosi
tia,, which eubsequent]y become true blood-vessels. About thc fourth month these 
have incrcascd very much in size and number, and have all become conglomerated 
into one mru:s, in íorm like a mushroom. This is callecl the placenta. It is almost 
entirely formed of blood-Yessels, which seem to attach themsel,cs at one end, by open 
lllouths, to the o¡,en months of other blood-vessels on the inner walls of the uterns. 
At the other end these vessels are drawn together and lengthened out into a long 
tube called the mnoilical cord, or navel string, which finally enters the body of the 
child at the na,el, and so establishes füe connectíon betweeu it and thc mother. 

The blood-vessels in the placenta, nmbílicus, and fretus, like those in the mater, 
11&) body, are of two kinds arteries and veins. The arteries, which come from the 
~ Bide of the heart, carr}'. the purc blood, which contains all the materials for form-
~ and nonrishing every part of the system. The veins contnin the blood in its 
llllpure state, nnd take it to the right side of toe beart, from whence it is forced into 
tbe_hings to be purified by the act of breathing. Thc blood is made impnre by sorne 
of 

1
.r.a constituents being absorbed, to form thc ni.lferent pnrts of tlJe body, and by 

baytng thrown into it a quantity of waste and poisonous matter no long-er necded. 
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PLATE XXX. 

DEVELOPMENT OF THE GENITAL ORGANS, 

Figure l. Genital organs of an embryo, 8 weeks old, magnified. a. Tbe extemal 
lips. b. Clitoris. c. Central cleft. d. The coccyx. 

Figure 2. The same at 9 weeks. a. External lipa. b. Clitoris. c. Central cleft. 
d. Anua. ee. The nymphre. f. The coccyx. 

Figure 3. The same at 10 weeks, magnified. a. The glans. b. The furrow, 
caused by the bending of the glans. c. External lips. d. The central cleft, con• 
tracted at its lower part. e. The anua. 

Figure 4. Thc same at 11 weeks, magnified. This shows the pcrineum perfectlf 
formed, ata, so that the anus and the genito-urinary passage are now separated. 

Figure 5, Genital organs of a male embryo at 3 months, natural size. 

Figure 6. Genital organs of a female embryo at 3 months, natural size. 

Figure 7. Genital organs of male at 3 months, magnified. aa. The scrotum. 
IJ. The raphe, which divides the scrotum into two parts. e, The penis. d. The glaú8 
penis. e. The central cleft now nearly closed. f. The anus. g. The os cocc~ 
li. The perineum., or space between the genitals and anua. 

Figure 8. Female genital organs at 3 months, magnified. aa. The nympha 
h. The cleft, more widely open, instead of being closed, as in the male. c. Tbe clfil 
toris, corresponding to the male penis. d. Lower end of the nymphre. s. Perine~ 
/. The anus. g. The os coccyx. hh. Large lips. i. The mona veneris. 
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The course of the blood, therefore, is from the lef t side of the mother's heart 
along her arteries till it reaches the arteries of tho utorus, from thence it passes into 
thoee of tho placenta, and thence into those of the umbilicus which comcy it into 
the body of the child. When thero it circulates in its arteries, supplies the material 
for ita further increase and dovelopment, becomes in consequence impuro, and passcs 
into ita Yeins, the same as in the maternal body. From these veins it passes into 
thoee of the umbilicus and placenta, and, ap11arently, into those of the mother, by 
which it is conveyed to the right side of her hcart, and by its action to her lungs, 
to be again purified when she breathes. This explains what was previously stated, 
that the child uses the mother's heart, Jnngs, and stomach while in the womb, an<l 
has, therefore, no occasion to use its own. 

The diameter of the placenta is about six inches, and its thickness about one inch 
anda half. The length of the umbilical cord is from eightoen to twenty-four inchcs, 
ita diametor about half an inch. Thcsc dimensiona are, however, snbject to great 
variation. Instances are mentioned of the cord being five feet long, and as thick ns 
the child's arm. I havo seen one myself fonr feet long. Sometimos it will be very 
Bllort, not more than eight or ten inches. It is composed of one artery úlld two 
veins, twistod together like the strands of a cable, and a shenth surrounding them 
composed of the chorion and amnipn. Between the shcath and the vcsscls is a thick 
gelatinous fluid called the gelatine of Wharton. 

This explanation, it must be remembered, is in fact merely hypothetical. The 
direct pas&1ge of the blood throngh the placenta, from the mother's vcssels into tho~e 
of the cord, is denicd by many physiologists, who contend that there is an intormc
diate set of vessels in the placenta, in which it first undergoes important changos. 
They also contend that the impuro blood doea not pass through into thc mother·s 
veins at all, but is purified in the placenta, and irnmediately rcturnccl. Sorne ha\·o 
even averred that the placenta is not required at nll, to supply nourii;hment, but is 
merely a purifying org:m. · It is now known, howcvcr, that it is not abEoluwly es..Clfln
tial to either proccss, for children have bccn bom alfre, and perfcctly formed, which 
merely fioatcd loosely in the amniotic liquor, hnving neither placenta nor cord, nor 
any other connection with the motber. How they were nourished wc cannot tell. 
These, however, must be regarded merely as cnrious exceptions, there being littlo 
doubt but tbat fmtnl nutrition is ordinarily effected through the placenta and cord, 
by means of the mother's blood, somewhat in the manner we havo dcscribcd. 

PECULl.1RITIES OF THE FCETAL CIRCULATION, 

From the circumstance of the íootus not using its heart and lungs, like the adnlt, 
ita circulation has severa! modifications. 

Tbe engine by which the blood is forced along its vcssels is the hcart ! This is 
diTided into two distinct parts, each of which has two cavities, the upper onc called 
tbe at1ricle, and the lo}Ver one thc ventricle, which commnnicatc with each other by 
Cllrioua vah-cs. In the adult, the whole of the impure blood is ponrcd into the right 
lllricle, that from the lower part of the body by the inferior vena cava, and that from 
~e upper part by the superior vena cava. From th~ right auricle it passes into the 
~~t ventricle, which pumps it into the lungs, by way of the pulmonary artery; here 
lt 18 purified by the nct of respiration, and thcn brought, when puro, by the pulmon
ary YeiJl8, into thc left anricle, and passes from thence into thc left ventricle, which 
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PLATE XXXI. 

THE PLACENTA AND UMBILICAL CORD, SHOWING THEIR CONNECTION WITH TBI 
FCETUS, 

A. The placenta. D. The fretns. B. The umbilical cord. On the under surfaoe 
of tbe placenta, A, tbe ramifications of the blue Yeins and the red arteries are plainly 
sbown, and tbeir continuation into tbe twisted vessels of the umbilical cord, B, ·wbich 
at the navel, e, enter tbe body of tbe child. From tbe navel they are continuad up 
tbe interior of the body to the heart, F. E. The liver. 

Length of the umbilical cord, or navel string, from one foot anda half to m 
feet. It a~parently has no nerves, for the child shows no sign of pain when it is cut. 

The placenta usually weighs abont a pound, but sometimes considerably more. 
When there are two or more children, each one has its own placenta, tbough they 
occasionally coalesce together. 

The p}acenta, cord, and membranes, forro what is called the after-birth, booallll 
they come away after the child. (See Frontispiece.) 

The Fmt,us wiJ,h, its Appendages. 
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pumps it int.o the great aorta, and from thence int.o the smaller art.eries all over the 
body. 

The two sides of the heart, therefore, do not communicate dircctly with each 
other, but there is a strong partition between them. In thc fretus, the arterial blood 
from the mothcr, when it lea.ves thc umbilical artcry, .1Jnters first the livor, runs 
through its vessels, gives off the hile found in it, and then joins the ,cna cava infe
rior. By tbis passage it is taken into the right auricle, a.long with the impuro blood 
of tbe Yena ca,·a. From the right auricle it passes through a hole in the partition 
directly into the left auricle, instcad of taldng the indirect routo by the lungs as in 
the adult. From the left auricle it pas..~s into the lcft Yentriclc, and is from thence 
diatributed by the arteries nll orer tbe body. This opening in the partition is called 
the foramen ovak ! 

After birth, when the blood begins to pass through the lungs, this passage closes 
up. By the eighth day it is generally obliterated, often much sooner, though occa
lionally it has rernained open longer without inconvenience. In sorne cases the 
foramen ovale does not close at all. The child has then what is callcd thc blue dis-
1tue ! The wholc body is of a uniform leaden, or blue color, and tl1c whole system 
ia gcnerally languid and sluggish. Tbe blue color is cau~ed by the dark blood of the 
,eins mixing witb that of the arterics. Thesc children mostly die early, but sorne 
live t.o be five or six years old, and one I sa.w twehe, but this is ro.re. No rcme<ly 
can be had for this affliction, and I ha,e never known it to cure spontaneousl_y. 
Sorne children are so very dark for a few dnys aftcr birth as to eauw great alarrn. 
This is owing to the foramen ornle being ,ery open and closing slowly. No appre
hension need be experienced in such cases, ns they soon como righ t. 

The impura blood from the upper part of the footal body, which is lirought down 
by the superior ,ena ca,a, also entera the right auricle, but does not pass from thencG 
through the foramen, Jikc that from thc inferior vena cava. By a peculiar arrange
ment this blood is madc to pass down into thc right vcntricle, and from thcncc along 
the pulmonary artery, the s:ime as in the adult state. Only 11. Yery small portion, 
however, passes into the lungs, the grcat part being taken along a tube called the 
tluctus arteriosus into the great artery called the aorta, wherc it bcgins to turn down 
tA> the lowcr part of thc body. In consequence of tbis, the arterial blood going down 
to the lower part of the body is mixed with this portion of impure, Yenous blood, 
brought by the ductus arteriosus from thc superior ,ena cava; whilo tbat going to 
the head, and upper part of the body remains pure. And this is the reason why the 
lower part is always so much smaller than the upper part, previoua to birth; it re
oeives less pure nourishment. The head nnd cbest appear, at an early period, almost 
11 Iarge as the rest of the body. 

This circumstanee also explains why, in the great majority of cases, tbc rigl1t 
ll'ln is prcferred t.o the left, and has more real power. The place whcrc thc dnctus 
&rteriosus pours the impure blood into the aorta, is almost immediatcly opposite to 
•here thc artery is given off which feeds the left nnn. In consequencc of which, in 
moet cases, a small portion of tl1is impure blood becomcs mixed with the arterial 
blood, and the left arrn is, therefore, in the same situation as the lower limbs, and 
like them is comparatively imperfectJy developed. The right arm is not liable to 
llly auch deprivation. In sorne cases the insertion of thc ductus arteriosus is lower 
clown, so that no such mixture occurs. Botli nrms are then equal, and thia accounts 
for the fact that in sorne persona there is no difference. In sorne cases, no doubt, 
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3arly habit niay overcome this natural inferiority, nnd cven givc the preference to tbe 
lcft arm ; but such instances are rare. 

The ductus arteriosus closes up about the samc time as the foramen ornlr. 
Thc two veins which comey the impure blood back to the mother, to be pnrified, 

originate from the iliac ai-tery, pass up the si des of thc, bladdcr tow~rd the navel, 
enter the sheath of the cord, and so reach the }>lacenta. Thcy are obhterated about 
the third or fonrth day aftcr birth, and assume the forro of a cord. 

The real sourcc of all the blood in the body of the chilJ is a mystery ; it would 
certainly appear most likely for tlle whole of it to be dcrived froi:11 the mother, but 
there are many circumstances which make it probable that the ch1ld may form sorne 
itself, by digcsting the ftuiu it is supposed to nbsorb. This vicw is snp¡~orteu by the 
fact that thcre is found in its bowels at birth, and evcn before, a grcemsh substance 
like cxcrement, callad meconiittn. This has every appearance of bcing tbc product 
of digestion, though sorne suppose it to be derived from the liver. It occásionally 
contains huir, and other anomalous substances. 

The most recent in,cstigations in regard to fretal nutrition show that the con• 
nection between mother and child is established in the following manncr : In the 
walls of tbc womb there are formed, during gestation, certain cavities, called sinusu, 
into which the curling arteries of the wornb pour blood. Tbc tufts of !retal Ycssela 
in the placenta dip into these cavities, like roots dippi:cg into water, and absorb t~e 
blood as needed. The mother, therefore, supplies the blood to the fretus, but ita 
blood-vessels and hers are not continuous one with another. This is shown in the 
following cut : 

rJ., 

F'IGUllE 109.-Gunntctioil bctwcen tlie, Womb and Plllcenta. 

1, One of the eavities or sinuses into which the fretal blood-vessels are seen to dip. Anothfl 
is shown further along.' ce. Are the fretal vessels, dipping into the sinuses. dd .• The decldlll, 
lining the inside of the womb. e. One of the uterino curling arterias which pour tne blood iDlil 
the sinuses. 

CHAPTER XXIX. 

IXTRA.•UTERINE CONCEPTION, AND UNNATUBAL OR MONSTROUS GROWTHS. 

lT sometimes happens that a fretus is formed outside of the womb, either on the 
~rary, in the tube, or in sorne part of the abdomen, as among the intestines, for 
mstance. 'l'hese are called extra-uterine conceptions, and their origin has always 
been a mystery. It was long thought that such cases proved the old doctrine of con
ception, which supposed that the semen was conveyed to the ovary, and impregnated 
the egg there, otherwise, said its advocates, how could the fretus ever be found 
out.side the womb, if conception takes place inside ? 

The true cause of an extra-uterine conception is this : Any sudden and violent 
emotion, as a frigltt, for instance, will sometimes reverse the action of the Fallopian 
tubes, so that they will comey anything ftom the womb toward the ovaries or con
trary to their usual course, so that if an egg sbould have passed down near tl;e womb 
bu~ not haYe quite left tbe tube, it might be taken back again during this revers; 
action .. Now, according to our previous explanation, it will be seen that the egg 
may be 1mp~egnated, in sorne cases, while in the uterine end of the tube, because the 
semen occa.s1onally penetrates so far; and it is therefore possible that an egg so impreg
nated_ may be coDYeyed to tbe otber end of the tube, or even out of it completely, 
by th1s rev~rse action. It is not necessary for the development of the egg tbat it 
should ~e m the womb, but, on the contrary, it will develop in any part, if it can 
a~h 1tself to sorne blood-vessel, tbough it will never form into a perfect human 
bei~g e~cept inside the womb. In these cases, therefore, when the egg after impreg
natio~ is ~ken to the other end of the tube, or to the outside, it is possible for it to 
grow m this way, though imperfectly, and thus forro an extra-uterine conception. 
I have two beautiful models representing a-etual cases of this kind. It may even 
be ~en, by the motion of the body, after it becomes loose, to various parts of the 
pelvic or abdominal cavities, where it will attach itself and develop in the same man
ner. In other cases it has been known to imbed itself in the walls of the womb, and 
develop there. 

1 
Sereral instances º! extra-uterine_ conception have come under my notice, and 

_have ~stowed constderable attent1on upon them. Sometimes the development 
w~ll be mdefinite, having no resemblance to a human being; while at others it 
;111 be tolerably perfect, and attain a large size, as large in sorne instances as a 
tiaitus of five months. It is usually, however, a monstrosity, imperfect in sorne par• :ar. The_ placenta and cord are found, as in the inter-uterine conception, as 

d .dthe ammon and chorion, but only occaaionally a rnernbrane analogous to the 
ec1 ua th· b · prod , 1s emg properly a product of the uterus alone. 'l'he expulsion of these 

re uct.s cannot, of course, be effected in the ordinary way; they have either to be C:º~ed by an oper~tion, _whic~ is rarely resorted to, or else left to nature, in which 
ey may termmate m vanous ways, Sorne authors say they will occasionally 
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be absorbed, and so disappear. More generally, however, labor pains come on at tht 
ordinary time, decay commences, an abscess is formed, and the remains of the f<I!tu 
work through the opening. If she does not immediately succumb, the wou·nd may 
then heal, and the woman perfoctly recover her health. Cases of this kind have often 
been met with. I remember one in which all the parts did not come away under aiI 
monthe; tbe head was nearly perfect. 8ometimes the pains will return every nine 
montha, for a long time, before decay commences. In other cases, instead of decay
ing, the fcetus, with its appendages, will become callous, and forro into a hard tumor, 
which may remain during the individual's lifc, without cnucing scrious r~sulta. I 
sa.w a lady very recently who had carricd one of thcse tur.i.ors for nine years 1 And I 
assisted at the dissection of anotber in whom it had cxistcd for thirtecn years. It wu 
as large as the head, and fixed on the right side of tho abdomc!l, npparently just 
underneath the skin. These accidents, though i;orious, aro not necessarily alwaya 
fatal. Females have been known to suffer from them ceveral times in succesaion, 
though sometimes the next conception will be porfectly n!',tural. Very generally, 
however, the first case is followed by barronness. 

FOR:ll.A.TION OF ONE OHILD WITHIN .ANOTHER. 

Fcetal development will aometimes occur under more extraordinary circumstancea 
even than those already mentioned. One footus may be contained within another. ! 
case of this kind occurred at Verneuil, in France, in the year 1804, in a child named 
Bissien, who differed in no externa} particular from other children, but always com
plained of something being the matter in his left side. A small tumor appeared 
there early, but the development of bis body and mind went on as usual, and noth• 
ing particular was noticed till be was thirteen years of age. The tumor thea 
suddenly increased in size, he began to pass from his body aquantity of putrid matter 
mixed with long hair; fever set in, and he died when about fourteen. U pon making 
a post-mortem examination, there was found between the intestines and spine the 
remains of a fcetus. The teeth, nails, hair and bones, were not like tbose of a mere 
infant, but evidently indicated tbat the inclosed fcetus was as old as the one in whom 
it was formed 1 Such cases are extremely rare, and I believe this was the first tila& 
was properly observad or explained. Singular as it may appear, it can be readily 
explained, if the description we have given of the process and organs of generatiOJl 
be borne in mind. 

In all such cases there have been two eggs impregnated, as in a caso of twins, but 
only one has developed into a child while in the womb, and the other has become m
closed witbin ita body. The egg thus inclosed may retain its vitality, but not develop 
for an indefinite period, perhaps not till many years after that child is born, and Vetf 
likely there are many cases in which it never does. There is nothing more es• 
t·aordinary in its development, however, when it does take place under such circum
f·ances, tban there is in extra-uterine conception in the mother's body, because the 
conditions are the same. The most wonderful circumstance is that the egg sbould 
remain so long dormant, and still be able to gro,v after such a lapse of time. 

I have met with severa! cases of included fcetuses in dissecting anímale, and • 
physiological friend informad me that he once found one in a man of thirty, whiola 
was so perfect that he could percei ve it to be of the mal e sex. This man was, thd 
fore, really pregnant with his own twin brother. 
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As a proof of our explanation of the causes of extra-uterine footuses, it may be 
atat.ed that, in every such case wben its history could be traced, a fright or other 
aocident had been experienced about the period of conception. It is a singular fact, 
also, tbat the most of such cases ha.ve beenfrom illicit intercourse, in wbich females, 
of course, are often liable to the fear of discovery and exposure, and to be disturbed. 

The most convincing proof, however, that extra-uterine conception is owing to 
fright, or disturbing violence, has been obtained by experiment upon animals. It 
has been found that a blow u pon the head, if it be given about the time of concep
tion, will nearly always cause an extra--uterine development. It is dangerous, there-
1,re, for association ever to be practiced when any distnrbance may be experienced 
immediately after. If conception has already taken place, such violence or fright 
may materially affect the development of tbe new being, by suspending the vital 
power for a time. Thus a celebrated physiologist gave a female doga violent blow 
on the head, at the time of conception, so that she was partially paralyzed for sorne 
days, and when she brought forth her young, all of them, except one, either had no 
hind kgs, or were deformed, or puny and weak. In another similar experiment, four 
deformed young ones were born and three others were formcd e:xtra-uterine. The 
fonr eggs had therefore evidently reached the womb at the time of impregnation, 
while the other tbree were at the uterine end of the tube, which, having its action 
reversed, took them to the outside. 

All our ideas connected with tbe development and birth of man, are so assocfo.ted 
with the maternal womb that it sounds strangely unnatural to speak of children being 
form.ed in any other part of tho body. Still, it is a fact that they somet.imes are, as 
already shown; nor will this seem so mysterious and wonderful when the true nature 
of fwtal development is borne in mind. 

The female germ cell, or ovum, receives such an electrifying infl.uence from the 
accession of the male sperm cell, in fecundation, that it will develop anywhere if it 
have the requisite conditions of warmth, moisture and nutriment in an available 
forro. 

It is true all these conditions are found best in the womb, and the new being can 
also find its way, from there, into the world with safety to itself and the mother. 
~ impregnated egg, however, will forro a child in the ovary, the Fallopian tube, 
in the walls of the womb, or in the abdomen itself, among the intestines-in fact, 
almost anywhere in the body where accident may convey it. 

In very ancient works such cases are recorded, but their nature not being 
known, all kinds of theories were adopted in regard to them. It was only when 
the human female anatomy and physiology were practically studied by competent 
observers that they could be understood. 

. It. is somewhat remarkable that the womb, even when the child has no oonnection 
With It, is still affected by the impregnation. It enlarges, becomes engorged with 
~!~, the neck clogs up with muous, and a deciduous membrana forma to line ita 
~~~~or. It is, therefore, evidently in sympathy with what is going on, thougb not 
'W1letly concerned in it. 

Sometimes the ovum, in these extra--uterine cases, arrives at full maturity, dies, 
pntre_fies, and by causing infl.ammation, makes a passage for itself, by which tbe :8lns escape. Sometimes it passes away in fragmenta by the bowels; at otber 
. es by an abscess, on the outside of the abdomen. Occasionally, it works its way 
lllto the vagina, and still more rarely into the bladder. 
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PLATE XXXII. 

EXTRA-UTERINE CONCEPTION-OVARIAN. 

This represents a remarkable case of extra-uterine conception, in which the child 
was formed in the ovary itself. There was, of course, no connection with the wom~ 
nor were there the usual membranes, but a confused placen tul mass connects the 
child with the cavity in the ovary in which it was formed. 

A. The amnion. B. The chorion. ccc. The placenta. DDD. Fragments of tht 
corpus luteum. EEE. Covering of the ovarium. F. The Fallopian tuue. o. 
omentum or membrane covering the intestines. 

A RemarlcaNe Case of Ooorian FecundaJ,ion. 


