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INTRODUCTORY REMARKS. 
The most important original contribution to our knowledge of 

the earliest stages of human placentation was made less than ten 
years ago by Peters, whose monograph, “Ueber die Einbettung des 
menschlichen Eies,” Wien, 1899, is well known to every student of 
the subject. 

The present author, a number of years ago, became interested in 
human placentation, primarily in connection with the morbid an- 
atomy and histopathology of ectopic gestation, and he has for 
years, as a matter of routine, searched for  very young human ova 
in every uterus and Fallopian tube which fell into his hands, either 
T H ~  AUERICAN JOVRNAL OF ANATOMY.--POL. IX, KO, 3 
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as an operative or as a post-mortem speci~iien.~ H e  has finally 
been fortnnate enough to obtain a uterus from an absolutely un- 
objectionable case, containing an ovum, approximately like the 
Peters’ ovu1ii7 but iricludiilg a well-preserved embryonic shield, 
yonnger, as i t  appears, tliaii any hiuman embryo heretofore satis- 
factorily tlcscribetl. The specimen was obtained in July, 1904, 
dnring his term of serrice as pathologist in the Government Bureau 
of Science, Nanila, P. T. 

The nuniber of very young hnman ora iinobjectionably adapted 
for a reliable study of the earliest stages of placentation is still 
exceedingly liniitecl, and it may he said that wc have not up to 
date a single specimen which is ideal and which will compare favor- 
ably with what can be obtained from the lower animals by timing 
conception accnrately, removing its product from the living, and 
fixing it at once by the best methods at our disposal. Jung,‘ in a 
recent moiiograph, to be mentioned more fully below, says in this 
coniiection : “The ideal specimen wonlcl be a nterns extirpated from 
a live woman, coiitaiiiing in situ an oriini of the first week after 
conception. This o v i m  in situ, after removal from the uterus, 
should then be treated by aprored teczlinical methods. The uterus 
itself shonld he free from those morlsitl changes which, according 
to coninioii experience, pa tho logic all^ alter the implantation of the 
ovi~ni (inyoniata, chronic iiietritis, etc.). We are yet far  removed 
from this ideal. Kot a single one o€ the specimens heretofore de- 
scribed satisfies ereii approximately these requirements, and it is at 

’IIerzog : Description of a n  Early Placenta $11 s i f t ( .  olitaiiied froiii the living. 
The Ani. Gyn. and Obst. Journal. April, lS!)S, and Trailsactioils Chicago 
I’athol. Soc., Yol. 111, 1). 317. 

Herzoq : Sulierfetation in the IIiiiiiaii Race. Chicago Medical Recorder, 

Herzog : The I’atliology of Tnlial Pregnancy. Am. Jonr. of Olistet., 1900, VoI. 

Herzoq : I’laceiitxtion in n I-terns Duliles Ricoriiis Gravis-Menses 1-2. 

ZJung : Beitriige zui’ fruliesteii ISi-Eiiibettmig Iieiin iiieiischlicheii Weibe : 

This author has very fully gone into the recent literature of the subject, 

1898, Yol. 13, 1). 1. 

42, No. 2. 

Trails. Chicago I’atllol. Soc., 1004, Yol. (i, p. J1. 

Berlin, 190% 

aiid I hare  re1)entedly quoted froiii liis iiionograpli. 
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least donbtful whether we will ever have such a specimen at oiir 
disposal.” 

Jung  then points ont the great rarity of young human ova ob- 
tained i ? ~  situ. He mentions those of Peters, von Spee, Leopold, van 
IIeukelom and Frassi-ITeibel, and he finds objectionable featnres 
in all of them. 

The yonngest and undoiibtedly most valual.le of these specimens 
is that of Peters. Without trying to detract from the great value 
and fnndainental importance of the Yeters’ specimen, it is proper 
to point out that it came from a case which strongly siiggests the 
probability of pathologic  change^.^ Peter’s ovum was obtained 
from a woman who committed snicide by swallowing a large quan- 
tity of caustic potash solution, and who died three honrs later. 
Such a rapid death after the ingestion of the fixed mineral alkalies 
is extremely rare, and must be connected with marked changes of 
the blood itself and of its circulation. I caii find only the very in- 
coinplete record of a single similar case, that of a boy, said to have 
died three hoiius after swallowing lye. 

The embryo in Peters’ specimen is said to be less well preserved 
than the chorion. It was described by Comit voii Spee as show- 
ing two very small epithelial cavities (the amnion and yolk sac), 
embedded in the chorionic mesoderm. The connection between the 
embryo and the chorion was thus so extensive that it mas impossible 
to speak of an isolated body-stalk. Coimt von Spee was uncertain 
whether “the first little an7age of an entoderinal diverticulum (al- 
lantoic duct)” was present or not. The amniotic cavity was com- 
pletely closed. It was lined in part by the rery thin amniotic 
epithelium and in part 13;. the tall colnmnar cells of the emhryoiiic 
plate. A thin layer of mesoderm extended between the plate and the 
yolk sac, crossing the median line except toward one end of the em- 
bryo (thought to be the cranial end). Nothing is said of a nenren- 
teric canal, or of blood vessels. Peters estimated the length of the 
embryo to be I90 microns. 

A reconstriictioii of Peters’ ornm was made by Keibel, from nine- 

3T11e conditions found, which are lxwbal)ly pathologic, will lie ~ioiiited on€ 
below. 
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teen outline drawings on 2 mm. wax plates prepared by Selenka, 
and found after his death. Nothing is reported concerning the 
model except the following.* 

“Neither an allantoic duct nor an amniotic duct was found. 
The external surface of the yolk sac appeared uneven (htjckerig), 
as if the ‘anlagen’ of vessels and blood had already been formed, 
but naturally this point could not be definitely decided from the 
wax plates and the model.” 

After Peters’ ovum, the next youngest embryo enumerated by 
Keibel and Elze in the “Normentafeln” is the one described by 
von Spee in  1896. It had a longest diameter of 1.84 mm., and a 
longest yolk sac diameter of 1.054 mm. Length of amnion and 
allantoic stalk, 0.76 mm. ; greatest width of the two latter, 0.76 mm. ; 
greatest width of yolk sac, 1.083 mm.; length of embryonic 
shield, 0.37 mm.; width of ectoblast plate, 0.23 mm.; length of 
allantoic duct, 0.35 mm. No amniotic duct was present. Between 
mesoblast and entoblast there were blood islands which caused the 
mesoblast to project strongly. 

The authors of the “Normentafeln” believe that the embryo 1.74 
mm. long described by Beneke, is older than von Spee’s embryo. 
They consider that the description of Beneke’s specimen is unsatis- 
factory. 

The Frassi embryo, the youngest examined in compiling the tables 
which accompany the (‘Normentafeln,” is described as follows : 
Length of embryonic shield, 1.17 mm. ; width, 0.6 mm. ; diameters 
of yolk sac, largest, 1.9 mm.; smallest, 0.9 mm. The embryonic 
shield is flat, with a long primitive streak (0.5 mm.) and a shallow 
medullary groove. The medullary folds are not yet sharply defined 
At  the ant,erior end of the primitive streak the canalis neurentericus 
is indicated (whether it is pervious is questionable) ; at  the posterior 
end is the “anlage” of the cloaca1 membrane. There are no myo- 
tomes. “Anlagen” of vessels and blood are found on the yolk sac, 
and there are vessels in the allantoic stalk and adjacent chorion. 
There are no vessels in the embryonic shield. The amnion is 

‘ICeibel and Elze, Vol. 8 of Keihel’s Kormentafeln m r  Entwicklungsgesch. 
d. Wirbelth., 1908, y. 9. 
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closed, and there is no amniotic duct. An allantoic duct is present. 
The embryonic cceloin is not yet indicated. 

Three embryos not considered in the “Normeiitafeln” are worthy 
of note; these have been described by Leopold, Teacher and Bryce, 
and Jung,  respectively. 

Leopold’s small ovum, which forms the basis of a monograph 
published in 1906, was obtained from a young woman who com- 
mitted suicide by taking phosphorus. After a prolonged search 
of the interior of the uterus, Leopold fonnd at the posterior wall 
of the corpus a small point, somewhat lighter than the surrounding 
tissue. A cubical piece of tissiie containing this lighter point was 
properly fixed and cut into serial sections, each five microns thick. 
One hundred and sixty sections showed a very small cavity, which 
presented the following measurements : Length, 1.4 mm. ; height, 0.9 
mm.; thickness, 0.8 mm. I n  no section could Leopold find any- 
thing like an embryonic shield or an amnion, and hence he himself 
raises the question whether this ovum may not be a pathologic 
specimen. 

We most decidedly believe that Leopold’s small ovum must be 
looked upon as pathologic. The absence of the embryonic shield 
must favor such a suspicion. We are either, it appears, dealing with 
some profound changes in an oviim, due to phosphorus poisoning, 
or possibly with the first stages of what would have been a hydatid 
mole. 

Since T,eopold published this monograph, it has generally been the 
tendency of those writing on the first stages of human placentation 
to discard his specimen from the list of young human ova. This 
is done by Juiig, and we have one year previous to this author 
placed ourselves on record in the same sense. 

Bryce and Teacher5 have recently published an account of an 
oviim which they believe to be between thirteen and fourteen days 
old, and one day younger than Peters’ specimen. They received 
their specimen in “a mixture of urine and blood in which 

’Iiryce, Thomas I$., and Teacher, John 11. : Contributions to the Study of 
the Early Derelopnient and Enibedding of the Human Ovum. Glasgow, 
1908. 
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it had been iiiiiiierserl for tweiity hours. I t  had been discharged 
by a healthy woinaii 011 November j th ,  presmiiably as a result of 
the disturbance effected by coitus November 3d to 4th. The speci- 
men was hardened in absolute alcohol and sectioned in paraffin. 

Attached to the inner surface of the chorionic vesicle, two smaller 
vesicles were fouiid. The larger, “torn and collapsed,” was at- 
tached to the chorioii “definitely only at one point,” but the smaller 
was bound to the chorion by mesoblast strands, with which it was 
closely surroiiiicled. The two vesicles were separate froin one an- 
other. Bryce aiid Teacher consider that “after careful considera- 
tion of the sections and iiiodel the conclusion is inevitable that the 
larger vesicle represents the amnio-embryonic cavity and the smaller 
the eiitodermic vesicle or futnre yolk sac.” (Page 26.) However, 
the embryo is so badly preserved that even this conclusion may 
be questioned, and on page 34 Bryce and Teacher discuss a different 
interpretation. I n  the very young embryo to be described in  the 
preseiit communication the yolk sac vesicle is larger than that of 
the amnion, and is attached to the chorion oiily at one point. 

Jung’s ovum, fully and lucidly described in his recent monograph 
already quoted, is one of the very youngest and best preserved now 
on record. It was, however, not obtained in situ, but as the resnlt 
of a cnrettage of the uterns, and was preserved in 80 per cent. 
alcohol, which, according to Jung’s own comparative studies, is riot 
very favorable for the fixation of young human ova. I n  spite of 
this, its fixation has been very satisfactory, and karyokinetic figures 
have been preserved in the trophoblast, the decidua, and the em- 
bryo itself. According to the description given of the latter (p. 102, 
Jiing, 1.c.) the “Ernbr~oiia1F;ebilde” was foiuncl in nineteen sections 
each on aii averase of 13 microns thick, making a total length of 247 
microns. However, as Jiing states, some of the sections containing 
tlic eiribryo had beeii lost and ail attempt at recoiistrnction had to be 
aivcn iip as futile. The whole “Enihryoiialgebilcle” is said to bc cn- 
closcd withiii a thiclieiiirig of the nicsoblast in the iiiterior of the ovuirl, 
attached to its 1)asal snrface. “Within the niass of mesoblast we see 
the cctodcmt shicld (‘Keimscheihe’) . In traiisrerse section it is 
a crescentic forniatioii, with its concavity towards the basal side 
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of the oviiin. I t  is coinposed of high cylindrical cells, some of which 
show mitoses. The extremities of thc crcscent are coiitiiiuous with 
the closed arniiioii, which is coinposed of oiie layer of flat cells. 
The cavity formed by the embryonic shicld and the aiiiiiion i n  trans- 
verse section has a leiiticular shape, ant1 it is filled with a fiiiely 
granular coagnlated niass. Exteriially the ainnioii and enibryoiiic 
shield are snrrounded by a thin layer of mesoblast, . . . which 
separates them from the yolk sac. The latter can oiily be seen dis- 
tinctly in twelve sections. The yolk sac shows a simple layer of 
flat eiitoderm cells. Toward the embryonic shield this ento- 
blast rests directly ~ipoii the rnesohlast which separates the ecto- 
dermal shield from the yolk sac; toward the other side the ento- 
blast is strongly curved, and quite a distance rcniorecl from the 
mesoblast. The yolk sac, as a whole, has a soniewhat hemispherical 
shape, with its base directed towards the embryonic shield. 

“The mesoblast, as already mentioned, extcncls from a broad base 
attached to the chorion towards the ‘Einbryonalaiilage,’ and forms 
at its basal side the allaiitoic stalk. The latter is composed of 
inesoblast cells only, and shows no trace of an epithelial-lined duct. 
. . . There are no distinct vessels. However, one sees here and 
there a t  the periphery of the iiiesoblast accnniulations of cells, 
occasionally arranged in a circular manner, with a lumen in the 
middle. Similar formations are seen on the lateral portioris of 
the allaiitoic stalk. I am unable to decide whether we are dealing 
with the first ‘Gefiissanlageii.’ The circnlar rings clo not show 
in their lumen anything like blood corpuscles. Numerous mitoses 
are seen in the einbryonic shield and in the allantoic stalk.” 

YL’he first more euteiisirc coiiiiiiuiii~~tioii cwiiceriiiii:: oiir s~ieciiiieii was 
made before the Secatioii of Ihbryology of the Seveiitli International Cori- 
gress of Zoology, lieltl in Roston, in L\iignst. 190i. Tt was then tlic pririlcge 
of the autlior to cleiiioiistrate the sections 1 o sucli \vell-liiiom~1 Enropean aiid 
Aiiiericaii eiiibryologists as l’rofessors A. A. W. IIubrecht, F. W. vaii Wijlie, 
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very uncommon combination of circumstances which will furnish an 
investigator with a still better, equally young, human specimen. The 
ovum was obtained in situ from a healthy woman, with absolutely 
normal and healthy genitalia, who was almost instantly killed by a 
most peculiar accident. 

The body of the woman was brought at once to the public morgue, 
and there placed in a large refrigerator. The post-mortem exam- 
ination was made by the author, and the findings, as usual were 
recorded in the shape of a post-mortem protocol, which here follows, 
verbatim, as written down at the time. 

Mrs. 14. R., from Intramnros, Manilla; Filipiiia, aged 25, died 
July 17, 1904. The post-mortem examination was made July 18, 
twelve hours after death. Immediate cause of death not known. 
It was stated that she had been struck by a small carriage (called 
carromata in  Manila) shortly before she died. 

Body of a well-developed young native woman, twenty-five to 
thirty years of age. Post-mortem rigidity strongly marked. Post- 
mortem lividity quite noticeable. Abdomen somewhat distended. 
A repeated careful inspection fails to show any signs of ex- 
ternal violence. No wounds, contusions or abrasions of any kind 
to be seen. On opening the thoracic cavity, the pericardinm is 
found to be much distended, and shining through i t  there appears 
to be a firm, dark, blood coagulum. On opening the pericardium, 
i t  is found that i t  contains a large amount of dark, coagulated, gel- 
atinous blood, and blood-tinged serum, distending the pericardium 
ad mnzimum and compressing the heart. A careful examination fails 
to show any perforation in the pericardium. The heart, which 
weighs 226 grams, presents a perforation, which begins two centi- 
meters to the left of the anterior border of the interventricular sep- 
tum. The perforation extends almost horizontally toward the left, 
being a little downwardly inclined. I t  forms a slit 2.2 centi- 

Charles Redgwicli Minot, Franklin P. Mall, A. Playfair McMurrich, T. G .  Lee, 
and F. T. Lewis. 

Prerioiis to this conimiiiiication, the specimens had been demonstrated in 
June, 1907, before the Geriiian Medical and the Gynecologic Societies of 
Chicago. 
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meters below the sulcus of the heart. The edges of the perforation 
are almost clean-cut where they enter the myocardium, as if they had 
been produced by a dull, somewhat serrated knife. The cut takes 
a somewhat downward and inward course, traveling through the 
whole thickness of the myocardium. Where the cut enters the 
cavity of the heart, the margins are not very smooth, but rather 
irregular and ragged. The consistency of the myocardium is good. 
I t s  color is pinkish-brown, and all the serous surfaces are smooth. 
There are no atheromatous changes. The heart is covered with a 
very moderate amount of epicardial fat. I n  short, the whole organ, 
except for the wound, is absolutely normal. After the removal of 
the lungs (the apex of the right one showing a very few tubercle@, 
and a little caseous nodule not larger than a lentil), it is seen that 
the second, fourth, and fifth ribs of the left side are fractured. 
The fracture of the second rib is found to be 1.5 centimeters pos- 
terior to the sternal articulation, that of the fourth one 9.0 em., 
and that of the fifth one 9.5 em. The arileriur fragments are di 
rected inwards. The fragments of the fourth and fifth ribs are very 
sharp and are surrounded by an area of subpleural blood extravasa- 
tion. However, these fragments have not perforated the pleura cos- 
talis. The extravasated blood is strictly subpleural and 110 free blood 
is found on the surface of the pleura. T h e  uterus appears somewhat 
enlarged, and the  le f t  ovary shows a fresh bu t  already closed 
corpus lu teum.  O n  opening the uterine cavity a little hemorrhagic 
mass, about one-half centimeter or less in diameter, i s  found em- 
bedded in the rnucosa of the posterior toall, near the entrance of the 
left  tube. T h i s  mass is carefully cut out and placed in Zenker’s 
solution, us it m a y  contuin a w r y  young ovum. All the organs 
of the body, with the exception of the apex of the right lung, and 
the perforated heart, are found to be absolutely normal. They are 
all more or less congested with dark fluid blood. It appears clear 
that the woman milst hare been strnck at the side of her body, or 
in the back, by a swiftly moving force. This force, however, did 
not produce any signs of external violence, particularly no con- 
tusions, abrasions, or wounds. The force traveled through the soft 
parts, and, meeting the resistance of the ribs, fractured thcm. The 



370 Maximilian Herzog. 

anterior sharp fragment of the fourth or of the fifth rib was evi- 
dently driven into the wall of the left ventricle, producing a com- 
plete perforation. A highly interestiiig point is that the sharp f r a g  
inelits neither perforated the pleura costalis nor the parietal layer 
of the pericardium. Only when the rcsistance of the firiii wall of 
the ventricle was encoiintered did a rnptnre or perforatioii occur. 
A hemorrhage took place, and whcii the pericardiiini was coinpletely 
filled, and the myocardium much con~~iressed, the heart’s action came 
to a sudden standstill. Death occurred from syncope at oiice. 

L I s a ~ r o ~ r ~ c a r ,  I)IAGSOSIS. 
. Fracture of the seroiid, fourth, a i d  fifth ribs of the lcft side. 

Complete perforation of the wall of the left ventricle. IIeniorrliage 
into the pericardiuni. Compression of the myocarcliiiin. Begiii- 
ning tuberculosis of the apex of the right luiig. 

Nicroscopic examination of the niyocarcliuiii showed it to be 
perfectly normal. 

To this history may he adclerl the statemelit that i t  was later 
learned throngh the police reports that the w o ~ ~ i a i i  had indeed been 
struck by the swiftly-moving shaft of a sniall carriage ; that she fell 
forward, got up, staggered, fell again, and was dead within a very 
short time.? 

The sniall piece of tissue removed from the uterus was placed 
in Zenker’s solutioii, later washed iii runiiiiig water, and was then 
enibeclded in paraffin. Siiice oiir facilities for cutting serial sections 
were not the very best at this time (Jnly, 1904) in Nanila, and 
since the writer was then engaged in the stndp of Rnbonie plague, 
a few sections oiily were prepared, aiicl the bnlk of the block was 
preserved for futiire work. From the few sections examined, the 
firm impression was gained that the ntcrine inncosa presented the 
pictiire of a very early clecidiia, with cystic hemorrhagic glaiid spaces 

’The history of this CXSP 1i:is ]trerionslg heen 11ublislied by the author iii 

a paper : “Peculiar (‘wses of ‘Fr:~iiiiiatisiii of Iiiteriial Organs, Soiiic~ 1)ne to 
Tropical Conditions ant1 1’r:~ctices.‘’ Sm‘gery. G J  necolocy a i d  Obstetrics, 
Vol. TV, No. 6, p. 741, Cliicago, 39Oi ; and I’liili1)piiie Jouriial of Science, 
Vol. 2, 1907. 
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of the type of those of the Peters’ ovum. However, the first sec- 
tions did not show either the cavity of the ovuiii or a trace of the 
trophoblast. 

the block of tissne was filially divided, and 
I am obliged to Dr. Day, Pathologist in the Chicago Laboratory 
of the Bureau of Rninial Industry, for assistance in preparing a 
coinplete series of sections. The indiviclnal s ioiis were all 7 
microns thick; in all they nunibered 303. About three sections were 
lost oii the inicrotorie ; several subsequeiitly floated off partly or eri- 
tirely from the slides dnring the process of staining in hematoxylin 
and eosin, but fortuiiately nolie of the important sections containing 
the embryonic shield were lost.8 

The general outlines of the oviim are those of a bi-convex lens, a 
somewhat flattened elliptical body. The oviiiii was found in sec- 
tions Nos. 63 to 235; the embryonic shield in sections 142 to 1G4. 
The measurements obtaiiied by micronieter alee the following : 

Ovum (chorioiiic cavity-cxocccloni) : Greatest length (section 
1531, 2.336 iiiiii. Greatest width (section Is:?), 0.804 inni. Great- 
est thiclmess (I72 sections at 7 microns each), 1.204 inm. 

The trophoblast begins to show in  section No. 41, aiicl ends in 
sectioii No. 364. Since the chorioii inesoderni begins to show in 
section KO. 63 and ends in section KO. 236, the trophoblast on one 
pole is 1 6  sections or 112 microns thick, and on the other 29 sec- 
tions, or 203 microns. In section 150 the trophoblast, to-warcls the 
niiisciilaris, is a little over one niillimeter thick ; towards the npper 
surface, 0.9 mm. 

A list of the sriiallest hiunian ova tlcscribed, coiiipilcd from Peters’ 
and Jiing’s collection, follows : 

8Tlie aiitlior lias i n  tlie case iiiider discnssioii aiid iii :L frw c*asrs of earl? 
tiilial 1)rrgiiaiicies atteiii1)ted to ol)taiii coiii1)lete aiitl lierfect series of ova 
i i b  s i t !& by tlie 1):irafiii enibetldiiiq iiirtliod. However, experience has tanglit 
liiiii that  young linnian ova in .? . i tch 1)reseiitiiiq very lieterogeiieoiis tissue ele- 
riieiits, iriclndiiig niames of niateriial blood, are not hest adapted for the paraffin 
method, but should preferably Ire embedded in celloidin. 
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Bryce and Teacher: 0.7’7, 0.63, 0.52 mm. 
Peters: 1.6, 0.9, 0.8 iiim. 
Herzog: 2.326, 0.804, 1.204 niJii. 
Graf roil Spee: 2.5, 1.5 mm. 
Jung:  2.6, 2.2 mni. 
alertens: 3.0, 2.0 mm. 
Benelte: 4.2, 2.2., 1.2 mm. 
Leopolcl: 4.0, 3.7 mm. 
Graf v. Spee: 4.0 mm. 
von Heukelom: 4.5, 5.5. 
Beigel-Loewe: 4.0, 5.0, 2.5-3.0 mm. 
I t  appears from the above table that the author’s ovum is some- 

what larger than Peters’ ovum. However, the real difference in 
the ciibical contents of the two ova cannot be much, since the Ma- 
nila ovuin, while markedly larger in its longest diameter, is indeed 
not strictly elliptical, like the Feters’ ovum, but has the shape 
of a biconvcs lens. It i s  nseless to speculate whether or not the 
AIaiiila and the Peters’ ovum are of exactly the same age, or 
whether the former is a little older than the latter. We have in 
our case not made aiiy efforts, at the time wheii the ovum was 
obtained, to get data as to menstruation and probable time of con- 
ception. Snch an attempt would hare beeii useless in the case of 
a full-blooded native froin the lower walks of life. Even in  those 
reported cases of very young ova, where these data were obtain- 
able, the estimates as to the age of the embryo are not very cor- 
rect. Peters estimated the age of his ovum as of three to four 
days; Leopold, an older ovum (4.0; 3.7 mm), as seven to eight 
days old. Jung  thinks that the P e t d  ovum is considerably older 
than three to fonr days; Bryce and Teacher estimate its age at 
thirteen to fourteen clays. Von Spee and Minot believe that seven 
to eight days intervene from the time of fertilization in the tube 
till implantation occurs in the uterus. The age of a human ovum, 
like that of the lower mammalian animals, whose early embry- 
ology has bcen sufficiently studied, can probably be best estimated 
from the stage of derelopmeiit of the embryo proper, but the data 
in  this respect as to very young human embryos are insufficient. 
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DESCRIPTIOX OF THE EMBRYO. 
The sections of the embryo have been accurately drawn under 

my direction by Xiss Grace dmadon, and are shown in Plates T to 
IV, Figs. 1 to 22. The enibryo is first seren in section 164 (Fig. 1 of 
the embryo), and the ectoderm cells of the embryonic shield were 
last encountered in section 149. Hence the whole length of the 
embryonic shield proper is 1 6  by 7 microns equals 112 microns. 
However, the mesoderm extends as a thickened mass beyond the ecto- 
dermal limit of the embryonic shield from sections 150 to 143, or 
over a distance of 8 sections, equal in all to 56 microns. We have 
here what appears to be an extension of the shield-mesoderm beyond 
the shield ectoderm and entoderm-a mesoderm “Vorhof.” Includ- 
ing the mesoderm “Vorhof,” the embryonic shield extends through 
twenty-two sections; its whole length therefore is 22 by ’7 microns 
equals 154 microns. 

The first section (164) has hit the embryo in  a tangential man- 
ner, and shows only a single layer of cells. The three following 
sections (Figs. 2 to 4) consist of an inner layer of ectoderm and 
an outer layer of mesoderm. I n  the next section (Fig. 5) a 
delicate strand of cells is clearly seen between the ectoderm and 
mesoderm. This must be interpreted as a subdivision of the meso- 
derm. It continues into the eighth section, in which the entoderm 
first appears. The entoderm is represented by a small group of 
cells between the two layers of mesoderm, seen on the upper side of 
Fig. 8. I n  Fig. 9 the entoderm has expanded so that the cavity 
of the yolk sac now appears. It lies in the upper half of the 
figure. 

The embryo is anchored to the chorion by an allantoic stalk, com- 
posed externally of mesoderm and traversed by a rather slender, 
somewhat curved canal of entoderm cells (Figs. 9 to 14). The con- 
nection between the entoderm of the allantois and of the yolk sac 
presumably occurred in sections 156 and 155, but the continuity 
of the entoderm has been destroyed. 

Around the allantoic stalk (Figs. 10 to 13) where its mesoderm 
is continuous with the yolk sac mesoderm, there are found some 
solid and some open circular masses of mesoderm cells. The open 
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rings are composed of three to four to five mesoderm cells; the 
solid round or oval cords contain a larger number of cells. These 
formations undoubtedly represent the earliest “aiilage” of the yolk 
sac blood vessels. The chorion mesoderm anti the mesoderm where 
it extends soinewhat into the trophoblast do not yct show any traces 
of blood vessels. 

The cavity of the yolk sac, which first, appeared in section 15G 
(Fig. 0 )  remains sinall and slit-like through sections 157 and 158. 
It thcn graclnally increases and attains a transverse lateral diameter 
of about 176 microns in sections 152 and 150. In section 148, 
where the last of the “Vorhof” niesoderm is seen, the transverse 
diameter of the yolk sac is 192 microns. From here on it hangs 
down free for a considerable distance into the exocceloiii. It can last 
be seen in section 122. I t s  entoclerm and mesoderm layers are there 
very distinct. The yolk sac iiiust have extended somewhat beyond 
section 122, but from 121 on i t  has been lost in the sections. It 
extended through at least thirty-four, and probably through forty 
scctions, hence its greatest sagittal diameter was between 250 and 300 
microns. 

The cavity of the amnion, which has a diameter of from 100 to 
1 G O  microns in the first sections, becomes rechxced to a canal in  section 
153, having a lateral diameter of 45 microns and a dorso-ventral 
diameter of 30 microns. This canal terminates iii section 149 (Fig. 
16) .  I n  the first sections of the embryo (Figs. 2 to 8) the amniotic 
cavity is almost circular. Internally, it is boimded below by the 
thick embryonic shield, which is cnrvcd so as to form a deep crescent. 
I t s  concavity is toward the chorion. The ends of the crescent are 
continned as the very thin amniotic epithelium. However, the 
amnion is not complete in this region becanse its two lateral wings 
stop short and do not meet in the median sagittal plane. This seems 
clearly dne to the artificial niptare of the very thin membrane. With 
cqiial certainty it may be said that the great concavity of the ectoderm 
shield is not artificial, but was present, ante-niortem. So thick a 
lager is not liable to distortion, and its cells show no evidence of 
clistnrbaiice. 

Some embryologists haw expected to find an inversion of the germ 
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layers in  early human embryos. The (‘Blattumkehr” in monkeys 
has been defined by Selerika as follows (Biol. Centralbl., Vol. 2, p. 

“Der Enibryonalhezirk . . . ist gczwiingen sich . . . iiii 
Innern der Keiniblassc einznstdlpen, wobei das Entoclerm mr  kap- 
penartigen Hiille ausgeweitet wircl, die Keinibliitter sind claher an 
clieser Stelle umgelagert, unigekehrt, i n r ~ t i r t . ”  

I t  is now known that no true inversion of the layers occurs in riiaii, 
but, as stated by Bryce and Teacher, “there is no doubt that the 
plate of embryonic ectoderni is inturnecl, and there is strong prob- 
ability that the condition is a primary one aiid iiot due to a 
precocious formation of ainnioii folds.” (Page 31.) The primary 
infolding of the embryonic shield is strikingly shown in  Fip. 
2 to 8. 

Where the embryonic shield fornis the floor of the amniotic cavity 
in  sections 156 to 153 (Figs. 9 to 12) ,  there is an opening through 
the ectoclerni in the median sagittal plane of the shield. KO other 
indication of a neurotic canal was fouiid. The opening, however, 
is presumably an artefact. Siinilar ruptures through ectoderin are 
seen in  sections 13 and 15. Around the median aperture the ecto- 
clcriii is not continuous with the entoderm, as tvoulcl occur if the 
structure were a true nenrenteric canal. 

The cells of the three germ layers as seen in this embryo may be 
described as follows: The ectoderni of the shield is composed of 
more or less cuboidal or cylindrical cells, which are qnite epithelial 
in character. The m d e i  are roniid or oval, with a fincly granular 
chromatin network, aiid with generally one, occasionally two, distinct, 
deeply-stained nncleoli. The cell protoplasm is generally very finely 
granular and stains moderately deeply with eosin. The chromatiii 
network can be particularly well seen in the first sections of the 
ectoderiii shield where the cells hare been cut Twy farorably for  
this observation aiid where they are not so clensely crowdcd as 
elsewhere. The karyokinetic figures are generally in the inoriastcr 
stage. One cell was seen with 
two sinall vesicular nuclei containing dcnsely bnt finely gramllar 
chromatin, and one pair of cclls with the same kind of nuclei and 
an incomplete division of the protoplasm. 

5.32) :- 

No distinct diasters were foiund. 
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The ectoderm cells of the amnion are in'general of the same de- 
scription as the shield ectoderm cells ; however, they have smaller 
protoplasmic bodies, which are not cuboidal, but rather elon- 
gated. 

The mesoderm cells of the embryonic shield have generally oval 
nuclei and exceedingly little protoplasm ; they are connected with 
each other by very thin, filamentous, bipolar processes. The yolk 
sac and amnion mesoderm cells are elongated and connected with 
each other by bipolar processes. But where the mesoderm cells are 
most numerous, namely, at the allaiitoic stalk, their nuclei are 
larger and their protoplasm, which is fairly abixndant, is generally 
irregularly polygonal. 

The entoderm cells of the shield have nuclei very much like the 
ectoderm cells, but the protoplasmic bodies are smaller and often 
somewhat elongated. These cells are likewise more or less con- 
nected with each other by bipolar though shorter and coarser pro- 
cesses. The entoderm cells of the yolk sac have rather small nuclei, 
rich in  chromatin, and, where they can be seen at their best, are 
almost geometrically cuboidal. They are rather small in size in 
comparison with the shield ectoderm cells. The entoderm cells of the 
allantois are like those of the yolk sac. 

DESCIUPTIOX OF CIIORIOX AXD DECIDUA. 

Nomenclature. 

I n  order to facilitate the description of the chorion and of the 
decidua in which it was found embedded, as well as to  avoid any 
misunderstanding on the part of the reader, it is well to outline 
shortly the nomenclature used. 

That part of the uterine decidua 011 which the inner pole of the 
ovum rests and which is characterized in our case by the presence 
of large cystic gland spaces and lacunz, densely crowded with 
blood, we will call the decidun basalis. That thin strip of decidual 
tissue which separates the ovum from the uterine cavity will be desig- 
nated as decidua capsularis, and that part of the decidua surrounding 
on all sides the equator of the ovum we will call the decidua Vera .  
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I n  the latter at some distance from the ovum an inner spongiosa 
and an outer compacta can generally be easily distinguished. The 
mesoderm lining the interior of the chorioriic cavity or exoccelom 
will be designated as the chorion mesoderm, while the chorion ecto- 
derm will be called trophoblast. This term has been proposed by 
Hubrecht, aiid it is understood aiid used so generally that it is 
perhaps well to retain aiid not to replace it by other terms.’ The 
trophoblast is composed of two kinds of tissue, the inner cell masses 
and an outer corering of syncytium. We want to state here that 
the examination of our young oiwiii has coilfirmed our opinion, 
expressed a number of times previously, that both the cells proper 
of the trophoblast (the future Langlians cell layer) and the syiicy- 
tium are derived from the fetal ectoderm. We have never pre- 
viously in  hundreds of placenta: in normal arid in ectopic gestation, 
nor in our present case, found anythiiig which would seriously sug- 
gest a derivation of the trophoblast syiicytiuni from maternal cells. 
The ovum under discussion nowhere shows a possibility that the 
syncytiuiii is derived either from surfact: VI’ glaiidular uleririe epithe- 
lium, from vascular eiidothelium, o r  from decitlual cells. Hence the 
term ectoblast shell for the combined trophoblast cells and the syncy- 
tinm is correct. We retain the well-known term trophoblast in 
spite of the fact that we consider it as to its etymology a misnomer. 
We hare previously expressed ourselves on this snbject, as follows : 

“The term trophoblast has been gireii by Hubrecht to the extra- 
embryonic ectoblast shell under the iiiipression that it had to do a good 
deal with the nutrition of the early embryo. We doubt, however, that 

aMinot, in a n  address on “The Iiiililantatioii of tlie IIuiiiaii O ~ u m  in the 
Uterus,” delirered in 1904 before the Gynecological Society and printed in its 
transactions, has proposed the term troplioderni, but lie states liiniseif : “In 
the  address the term trop1iot)last was iisrd in accordance with niy under- 
standing of Professor Hubrecht‘s views aiid consent ; but, as Professor Hu- 
brecht has objected to this aplilication of his teriii, it  lias I.)eeii necessary to 
propose a new one. I regret that  so good a iiaiiie as trophoblast Iias to be 
dropped.” With this address tlie author only hecaiiie faiiiilinr after the 
completion of tlie iuanuscript of this contribution. He now finds that  his 
views of the physiology and the mechanisni of the implantation of the 
human ovuiii given are in iiiariy respects identical with the previously pnb- 
lished explanations of Minot. 
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this is the case. The mass of the trophoblast in our case is certainly 
many thousand times that of the embryo. It does not stand to reason 
to assume that nature in the phylogenetic development would prs- 
vide, so to speak, at an enormous expense, a very large apparatus for 
the nntrition of a very small embryo. It appears more reasonable 
to assume that the trophoblast with its great proliferative energy, 
which we have likened to the growth of a malignant tumor, has more 
exclusively the function to provide the means for the embryo to 
safely implant itself at the very earliest date into the maternal 
tissues. The reaction of the maternal tissues in contact with the 
proliferating trophoblast must not be looked upon as due to mechan- 
ical causes only, but to fermentative action of enzymes secreted by 
the trophoblast cells and diffused into the neighboring maternal 
tissues.” 

The above statement we still hold to be correct on  the whole. 
I-Iowerer, we agree with Bonnetlo that the syncytium presents feat- 
ures, namely its property to stain very deeply with eosin, which 
suggest the possibility that i t  takes up hznioglobin from thc materiial 
blood for the benefit of the nutrition of the embryo. 

The term syncytium in connection with placentation has been 
nsed very promiscixously and has been inaccurately applied to de- 
generating conflnent cell masses of maternal origin. According to 
Bonnet, the term syncyt,iixm has been introduced into histology by 
Haeckel, who designated by it a nuclei-containing plasma, formed 
by the conflncnce of previously separate and distinct cells. Taken 
in this sense, the term syncytium as appied to the human tropho- 
blast is probably a misnomer. It is very likely-though nothing 
abont this is knoivn from actual observation-that the syncytium 
of the hiiman placenta is formed “ab origine,” as an outer strip 
01- capsule of protoplasm which is provided with expelled nuclei 
from the cells of the inner cellixlar trophoblast. In a publication 
“On the Pathology of Tuba1 Pregnancy,” quoted in a footnote above, 
I have coiisidered the syncytinm of the human placenta as the homo- 

loBoniiet : Ueber Syncytinm, Plasiiiodieii uncl Symplasnia in der Placenta 
der Siiuqetliiere u i ~ l  cles Menstlien. Moiiatsclirift fur Geb. u. Oyn., 1903, 
rol. IS, p. 1. 
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logon of the periblast of transparent pelagic fish eggs, such as those 
of Fundulus, which I had a chance to study in the Summer of 
1899, in the Woods Hole Marine Biological Laboratory, under the 
direction of Professor C. 0. Whitman. I n  these fish eggs the for- 
mation of the periblast-an outer capsule of plasma without cell 
boimdaries, but with nunierous nuclei-can, of course, be studied 
from stage to stage under the microscope, aiid the expulsion of nuclei 
into the plasma can be seen. 

I n  spite of the fact that the syncytium of the human placenta does 
not deserve this name in the sense as originally applied, i t  is well 
to preserve its use, since it has been universally applied to the outer 
covering of the trophoblast, and of the later chorioiiic villi. For  
degenerative confluent cell masses in the placenta, whether they be 
of maternal or fetal origin, Boiinet has proposed the term symplasnm, 
and he distinguishes between symplasnia maternum and symplasnia 
fetale. These terms have been accepted by Jung in  the descrip- 
tion of his ovum, and we will likewise introduce thein into our 
considerations. Some of the German writers on placentation, fol- 
lowing Bonnet, have come to use the terms “Grundschicht,” for the 
cellular part of the “Trophoblast” (the later Laiighans layer) , and 
“Deckschicht,” for the syncytium. 

T h e  General Position o f  the Ovum and i ts  Mode of Entrance i n t o  
the Decidua. 

At the time of the autopsy, as stated above, the ovum, or rather 
$he small hemorrhagic spot, was found at the posterior wall of 
the corpus uteri, comparatively high up in the fundus, aiid near 
the eiitrance of the left Fallopiaii tube; that is, on the same side 
where the corpus luteum ovarii was noticed. The dark, hemorrhagic 
spot which contained, as was later on found, the ovum was only 
very slightly prominent over the remainder of the thick, velvety 
mucosa. The uterus, after the careful removal of the dark spot, 
which was excised as a cubical mass, was preserved in the patho- 
logic collection of the Government Laboratory, but I hare not had 
a chance to re-examine i t  dnriiig my stay in Manila, and 1 do 
not know whether it has been preserved permanently or not. 



3 80 Maximilian Herzog. 

The mass removed was sectioned from above downward, and the 
ovum, which can best be seen as a whole in photomicrograph 
(Fig. 24) )  was found situated with it long axis parallel to a live 
drawn froin one ostiurn internmn titbae to the other. 

A glance at the photomicrograph (Fig. 24) shows the follow- 
ing points as to the position and surroundings of the ovum in  
gencral : The ovum, including its trophoblast and the thin srrip 
of decidua capsularis, protrudes very slightly above the surrounding 
surface. From the cavity of the uterus it is separated by a very 
thin decidua capsnlaris. This in  the very center of the upper 
line of photomicrograph (Fig. 24, section 123) is slightly deficient, 
and here we see a teat-like process of the chorion mesoderm extend- 
ing almost to the surface. The inner pole of the ovum rests 011 

a wedge-shaped mass of very large cystic gland spaces densely filled 
with blood. The decidna Vera nrar the o n i m  shows densely crowded 
hypertrophied gland spaces. They are somewhat cystic towards the 
muscularis, and towards the free surface present enlarged tortuous 
tubes, separated by intervening septa. The differentiation into a 
decidua compacta and spongiosa, which is not well shown in Fig. 24, 
appears more clearly in the photomicrograph Fig. 26. 

Large cystic glaiidnlar blood-filled spaces are foniid not only at 
the base of the ovum, biit also towards one side. Such spaces were 
foiind also in the first set of sections examined, i. e., in sections 
which showed neither the trophoblast nor the chorionic cavity. 
If one studies sections 11 to 39 of the complete series, which like- 
wise do not yet show any trophoblast, the following can be seen. Tear 
the surface, under a thin strip of decidual tissue conlposed of large, 
partly-degenerated, decidual cells, there is an opcning or hole 
surrounded on all sides by profoundly degenerated decidua. The 
decidna here is least degenerated at the iipper stratum (capsu- 
laris) , and most markedly clegcnerated at the inner (Basal) aspect. 
The decidual cell masses are infiltrated with maternal blood, arid 
are snrrounded by large cystic gland spaces (Fig. 2 7 )  filled either 
with blood, with hyaline, eosin-staining balls or masses, with degcu- 
erated, dropped-off glandular epithelium, or with networks of fibrin. 
The hole described is riot empty, but more or less filled with blood 



Embryonic Dewelopment in Man. 381 

and dropped-off degenerated decidual cells. I n  section 11 the canal 
or hole has no covering towards the uterine cavity, but the mass of 
blood and degenerated, chaotically distributed, decidual cells reaches 
to the very surface. 

It is clear that this canal, which is more or less circular in  
outline, with diameters varying from 1.5 to 1.0 mm., indicates the 
route over which the ovum traveled to the place where it was 
found in  the decidua. It is probable that the ovum after having 
been fertilized in the tube was brought to a spot indicated by the 
surface opening in section 11, or thereabouts. The ovum when 
less than one millimeter in diameter (this measurement, including, 
of course, the chorionic cavity and the whole then existing tro- 
phoblast) began to make its way into the decidua. I t  did, however, 
not eat its way deeply in at all, but traveled under the surface 
almost parallel to it, being separated from the uterine cavity only 
by a very thin strip of decidual tissue, in some places so thin that 
it became slightly defective, or at least apparently so. After the 
ovum had traveled through the canal described, of which there are 
about 200 to 250 micra in  length left, it must have become sta- 
tionary and must have begun to expand inwardly, towards the 
muscularis, and also laterally. T t  is clear that the ovum as found 
in situ in the decidua is much too large to have traveled through 
the canal, and it must have been much smaller, probably consider- 
ably smaller than one millimeter, at the time when this migration 
took place. 

The canal, as stated, was found moderately well filled with blood 
corpuscles and degenerated decidual cells. We have, therefore, in 
our case, unlike Peters, who had in his specimen a mushroom coagu- 
lum, a still patent, though partly filled, small canal, running almost 
parallel to the uterine surface, through which the ovum by its own 
inherent destructive tendencies made its way to the place of final 
implantation. While the outer end of the canal described com- 
municates with the surface and is practically open towards it, ex- 
cept as to the presence of maternal blood and degenerated decidual 
cells, tho inncr end is closed by the trophoblast of thc ovum. On 
the opposite point of the ovum, which is found in section 264, where 
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the trophoblast is last seen, we likewise have evidences of its 
great destructive tendencies. The next sections show numerous 
degenerating, dropped-off decidual cells, mixed with blood. Thus, 
there is formed here also a kind of cavity filled with blood and 
detritns. However, it does not reach the surface, but remains sep- 
arated from it by decidual tissue. We see the ovum then every- 
where more or less surrounded by cystic blood spaces or free blood. 
I n  this respect the early hum& ovum is very much like that of 
the hedgehog and mouse, as described by Hubrecht and Bonnet, 
surrounded on all sides by niaternal blood, floating as it were in a 
lake of blood. The conditions in  our ovum are more or less identical 
with what had been found by Peters in his case. 

I t  can be seen in Fig. 25 that the embryonic shield is anchored 
by its allantois to the chorion mesoderm near the inner pole of the 
ovum and farthest away from the outer pole and the thin capsu- 
h i s .  The position of the embryo with reference to its outer and 
inner polcs is thus identical with that of Peters’ oviim. I n  the 
Jung  ovum likewise the embryonic shield appears to hold the same 
relations to the maternal organism, through orientation in this last- 
mentioned specimen, which was not obtained in situ, but by curette- 
meat, is not absolutely certain. The apparently identical position 
of the enibryonic shield in the three young human ova is very prob- 
ably not a t  all a matter of chance or accident, but is due to a very 
early automatic orientation of the ovum for the -benefit of the 
developing embryonic shield-from a biogenetie standpoint the 
most important part of the ovum. 

Examining the sections which show the beginning and the course 
of the canal, the following conditions can be ascertained: The 
entrance of the canal is evidently not in a gland duct, but in an 
interglandular septum, through a decidua which here, in spite of 
profound degenerative processes, shows well the character of a 
compacta. On both sides of the entering canal we see the enlarged 
tortuous necks of uterine glands. Enormoixsly enlarged capillaries 
reaching from the sides of the entering canal to the very surface can 
also he seen. Both at its entrance and along its coiirse the canal is sur- 
rounded by enlarged gland spaces. The glandular epithelium every- 
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where shows profound degenerative changes, and the large cystic 
glands are partly or conipletely filled with blood and detritus, as 
already mentioned. There is no  trace of glandular or surface epithe- 
lium left at the site where the canal takes its origin from the 
surface. Nor can one find any gland ducts opening into the canal, 
or into the cavity in which the ovuizl now is situated. All of the condi- 
tions point uninistakably to the fact that our own ovum, like that 
of Peters, penetrated into the decidua not through a gland space, 
but by eating its way through interglandular tissue of the conipacta. 
It does not appear necessary to us to assume that the ovum can make 
its way into the decidua only through a spot denuded of the surface 
epithelium. Since the enlarged gland spaces, eren where not in  
direct contact with the trophoblast, exhibit most marked degener- 
ation of the lining epithelium, we may well assume that the tro- 
phoblast, in contact with the surface epithelium, can destroy it 
easily and make its way into the connectire tissue of the clecidua. 

I n  our preliminary communication, read in August, 1907, before 
the Zoological Congress of Boston, we said: “We cannot conclude 
this preliminary report without poiiiting ont what we might call 
the pathologic aspect of the early stages of placentation in man. 
The proliferation of the trophoblast, the manner in which i t  invades 
the maternal organism, pushing aside, destroying and changing ma- 
ternal tissue elements, vascular and other structures, is the exact 
picture of malignant tumor proliferation, while the reaction of the 
maternal tissue, taken for itself alone, reminds one forcibly of a 
profound destructive hemorrhagic inflammation. It is very striliing 
to the pathologist to behold in early placentation, in the apparatus 
and the phenomena which enable the young ovum to anchor and 
implant itself firmly into the maternal organism, the very para- 
digma of two such important pathologic processes as malignant tunior 
growth and hemorrhagic inflamation.” 

A further study of the sections has only strengthened the im- 
pression gained previously. The destructive tendencies of the early 
trophoblast of the ovum are certainly very marked. I f  some hypo- 
thetical speculations may be here permitted, we would like to ex- 
press our opinion that the trophoblast at a certain stage of its 
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dedopnieiit secretes an enzyme which diffuses into the surround- 
ing maternal tissues and liere causes coagulation necrosis and com- 
plete degeneration of cells. The trophoblast cells, as represented by 
our specimen, are certainly not pliagocytic in  the ordinary sense of 
the word. We have in vain examined and rc-cxaminecl our sections 
to find included iii the trophoblast cells or the syiicytium maternal 
blood corpuscles, fixed tissue cells or fragments or remnants of the 
same. We must, therefore, conclude that the effect of the tropho- 
blast upon the maternal tissue is brought about not by true phago- 
cytosis, but through the action of an enzyme. I f  the latter destroys 
maternal cells to a large extent, and this destruction, of course, 
takes place, as can be seen, we have those conditions which under 
any circumstances would lead to violent inflammatory reac- 
tion, including enormous dilatation of veins and capillaries ; free 
hemorrhages; and if the process take place in a glandular mucosa, 
with hypertrophy of the glandular apparatus. And, indeed, if we 
look u p i i  the decidua in n i i ~  spccinien particularly, as seen in  
Fig. 21, to the left of the ovum, and in Fig. 26, in the whole 
section, the resemblance between them and a typical, well-marked 
case of endonietritis glandularis hypertrophica is very striking. I n  
fact, when the set of sections represented by Fig. 2G was shown to 
a rery competent pathologist with the statement that it was very 
probably a very early decidua and that an o ~ u i n  mould be found in 
tlie block of tissiw, he ridiculed the idea and firmly held that the 
section simply showed a typical strongly-marked case of eiidonietritis 
glandularis hypertrophica. 

I f  we behold the great destructire tendencies of the early tro- 
9hoLlast. the question presents itself, T h y  does this process evidently 
cornc alinost to a standstill somewhat later in the course of gesta- 
tion ? Two possibilities present theniselyes. Either the secretion of 
tlie supposed dcstrnctive tmphoblast-enzyme is limited as to timc, 
or there is cstablishcd a temporary immunity of the maternal tissues, 
Thcsr specnlations, while at present entirely hypothetical, might 
perhaps be supported by experiments in which the effect of filtered 
extracts of animal placent:~ of various stages of development, and in 
repeated applications, upon the uterine mucosa, would have to be 
studied. 
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Peters, in his case, has shown how the ovum did not make its 
way into a gland duct, but had eaten its path into the decidua and 
he opposed the old theory as to the formation of the decidna reflexa. 
He, however, conceded the desirability of denioiistrating the mode of 
entrance of the ovum in more than one case examined in situ. 

Our own case, offering in some regards even better conditions, 
namely, almost absolute certainty of the absence of all pathologic 
deviations from the normal type, fully confirms the view of Peters 
of the mode of implalitation of the ovum and of the erroneousness 
of the older theories. Both the Peters and our ovum shorn the cor- 
rectness of Count von Spec's'' hypothesis that the human ovum would 
be fonnd to behave in its method of implantation into the uterine 
rnwosa like the ovum of the guinea-pig. I t  was shown by von Spee 
that the diriding blastoderin of the guinea-pig eats its way through 
the uterine epithelium, into the connective tissue, causing here edema 
and hyperemia. 

Exoccelom and Chorion Mesodemn. 
The chorionic cavity or the exoccelom, as to its size and shape, 

has been sufficiently described. The position of the embryonic 
shield, yolk sac and allantois have also been indicated. dside from 
the “Keimanlage,” the exocccloin shows in its interior a finely 
graiiular, irregularly lumped material, which has stained intensely 
with eosin. This material can be well seen in photomicrographs, 
Figs. 24 and 25. It is responsible for the fact that the sections 
of the embryo codd not be photographed so that they appear on a 
clear homogeneous backgromid. What is seen in the sections with 
reference to the eosin-staining granular material prores that the 
exoccelom “inter vitam” was filled with a watery fluid rich in coagu- 
lable proteids. The strongly eosiii-staining properties of the gran- 
ular material may perhaps be due to an absorption of hemoglobin 
indirectly derived from maternal sources. Towards the periphery, 
that is, tosvards the lining choriori mesoderm, and running parallel 

Zeitsclir. f. Morpli. 
11. Aiithrol)., 1901, Vol. 111, 1). 1 3 0  ; ;inti I-eber die iiieiischl. Eikainmer, etc., 
Verh. der h a t .  Ges. zii Iiiel, 15DS, 1). 196. 
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with it, are seen long slender fibers, more or less mixed with 
granular detritus. These fibers are evidently the remnants of de- 
generated, dropped-off lining mesoderm cells. The latter themselves 
are comparatively long and fusiform, with very gradually taper- 
ing long bipolar processes. Their protoplasm is finely and distinctly 
granular, well eosin-staining. The nuclei are oval, sometimes al- 
most rod-like, with rounded ends like the nuclei of involuntary 
muscle cells. They have a fine but darkly-staining chromatin retic- 
ulum; often one or two iiucleoli can be seen. The chorion mesoderm 
in most sections has slightly retracted from the trophoblast ectoderm 
and we here can see distinctly along the outer margin of the meso- 
dermal lining a fine, sharply-cut membrana limitans, as described 
by Bonnet, in a more advanced older ovum as separating the meso- 
derm of the villi from their ectoderm. The chorion mesoderm forms 
teat-like or finger-like processes arising from the periphery and 
extending outwards into the ectodermal trophoblast. These processes 
likewise show the fine limiting membrane. Somctimcs these pro- 
cesses arise near each other, but they do not yet show any dichotomous 
division. Here and there are seen floating in the exocalom bands 
or filaments of mesoderm cells. They are interesting from the stand- 
point of the pathologist, because their occasional growth and per- 
sistence may lead to the formation of those so-called amniotic bands 
responsible for disturbance in  the normal development of the em- 
bryo. These mesodermal bands and strands, crossing the chorionic 
cavity, have also been described for their respective specimens by 
Bryce and Teacher, Peters and Jung. They are important because 
they have been interpreted as the remnants of a once solid mass of 
mesoderm, existing before the formation of the caloni and exo- 
ccelom. 

Keibel (Nornieiitafeln, Vol. 8, p. 12)  in discussing the early 
r~iesoderm and the formation of the exoccelom says: “In man at 
a stage when a primitive streak cannot yet be demonstrated with 
certainty or even does not exist, we find the whole embryonic shield, 
yolk sac and amnion richly surrounded by mesoblast, as is also the 
internal surface of the chorion. Spee, in describing his embyro H, 
says: ‘It appears almost inconceivable that the region of the still 
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smaller primitive streak of an earlier period has furnished these 
masses (of mesoblast). Probably a small mass of mesoderm is 
produced from a primitive streak at a very early stage, and later 
this mass proliferates independently.’ ” “Although this view of 
Spee,” Keibel continues, “appears to be the most probable, i t  is well 
to point out that it is only an hypothesis, which encounters many 
difficulties. We cannot at present state anything more definite as 
to the origin of the mesoblast iu man. Something more certain may 
be said of the origin of the celom, although its earliest stages 
have also never been observed in man. It is certain, that, as in 
mammals generally, the extraembryonic ccelom (the cavity of the 
ovum) is formed earlier than the eiiibryoiiic c(x11oin, a i d  we are 
probably correct if we assume that the extraembryonic ccelom is 
formed by cleavage (Spaltbildung) in a mesoblast which has already 
developed. This would be in accordance with what is known of 
the other mammals. 

Tlie Trophoblast and I ts  Sy,tcytium. 
The early characteristic trophoblast of the huiriaii ovum, though 

first correctly described by Peters from his speciiiieii, had pre- 
viously been hypothetically constructed froin the observation of an 
older ovuin in situ, in which the peculiar ectoblast shell had been 
differentiated by the forinatioii of the villi. We owe this description 
to van He i i l i e l~ i i i~~ ,  who gives it in the following words: “One can 
best get a conception of these conditions if one imagines all villi 
connected at their periphery by beams of ectoblast, so that they 
form an ectoblast shell full of small and large holes. This shell is 

The trophohlast as fomicl in our specimen siirromids the chorioiiic 
cavity or esocceloin of the o~’uin like a thick shell. It is, however, 
not equally powerful on all sides, as has been already indicated 
by the measurements of the trophobla&. Nor is it a solid mass of 
cells. I t  is, 011 the contrary, honeycombed by irregular commnni- 

unevenly thick and rests directly 011 the maternal coiiipacta. . . . )7 
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cating spaces contained in a network of irregular bands, strands and 
masses of trophoblast material. The cavities in the trophoblast are 
not, empty, but well filled with maternal blood. There is a certain 
regularity of those trophoblast cavities which are situated next to 
the chorionic cavity. Here they are somewhat regularly cuboidal 
and they are placed around the chorion mesoderm like blocks 
of stone in a pavement. It is evident that this arrangement is 
brought about by two factors working in a certain sense :qainst 
each other, namely, the pressure of the maternal blood and the 
growth energy of the chorion mesoderm. Towards the chorion meso- 
derm, these cavities are liiied by a thin layer of trophoblast, com- 
posed of one cell layer of the (‘Gruiidschicht” and one layer of 
(‘Deckschicht” or syncytium. Towards the periphery these cavi- 
ties are lined by more powerful masses of trophoblast. In the middle 
stratum of the trophoblast there are irregular cavities of moderate 
size, and in the outer stratum the open, blood-containing spaces be- 
come very large and very irregular. I n  this outcr zone we find the 
trophoblast material much diminished, and where it is in con- 
tact with the thin capsularis, it dwindles down to isolated thin 
threads or pillars of cells. 

The cells of the “Grundschicht,” or that part of the trophoblast 
which later becomes the Langhans layer of the villi, are most char- 
acteristic in the middle zone where they are present i n  the shape 
of bands and beams and irregular masses, and where they have 
not been exposed to considerable pressure, as in the zone next to 
the chorionic cavity. I n  the middle as well as in  the outer zone 
the cells have the follo.rviiig characters : The protoplasm is generally 
almost spherical, or in consequence of mntual compression of the 
cells irregularly polygonal. The cell boundaries are so very distinct 
that it appears as if the cells had membranes. The protoplasm has 
stained w r y  lightly with eosin and gives the impression that the 
cells “inter ritam” must have been very “saftreich.” The nuclei 
are large, ronnd and vesicular, with a finely granular chromatin 
network. Freqnently one or occasioriallp two nncleoli can be seen ; 
these liltewise are iiiorc or less distinctly vesicular iii appearance. 
The nuc~lei arc about twice the diameter of the maternal red blood 
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corpuscles, and the whole cells arc three to four times as large 
in diameter as an erythrocyte. Karyokinetic figilres arc occasion- 
ally, though not very frequently, seen. 

The trophoblast cells next to the chorionic cavity are cuboidal 
and compact. Their protoplasm is rather scanty, arid it stains much 
deeper with eosin than that of the cells of thc middle tropho- 
blast stratum; the nuclei are somewhat smaller, more oval and 
slightly richer in chromatin. Towards the iitcrine cavity the 
trophoblast cells form thin bands which in sections present them- 
selves as slender bridges connecting the trophoblast with the strnct- 
lire mentioned before as “the thin strip of the deciclua capsularis.” 
Where they lead LIP to the surface the trophoblast cells have often 
broken through the syncytium. Here the cells become fusiform, 
bipolar and while not showing any marked features of degeneration, 
it becomes difficult to distinguish them from what appear to be 
decidual cells. I t  has previously been stated that the decidua c a p  
sularis separating the outer pole of the ovuni from the uterine 
cavity is deficient in some portions, so that the ovum, iii fact, is not 
yet entirely separated from the uterine cavity. This irnpressioil 
is very strongly conveyed by one of the sections which for some 
reason was cut much thinner than the others (it is certainly less 
than 5 micra). Here one can see that the trophoblast cells have 
proliferated outwardly, have broken through the syncytium and 
have become fnsiform. They reach to and form the very surface. 
I n  this section decidual cells appear to be absent from the strip 
which borders upon the cavity of the nterns. However, even in 
this strip some undoubtedly maternal cell elcments can bc recognized, 
namely, mononuclear lymphocytes and polyiiuclear leucocytes, and 
also, of course, infiltratiiig erythrocytes. 

The trophoblast cells, whether they be present in a single layer, as 
towards the chorionic cavity, or whether they form larger or smaller 
irregiilar masses honeycombed by blood spaces, are covered by the 
syncytium. This consists of a layer of protoplasm in which cell 
boundaries are not demonstrable. I n  sections the protoplasmic layer 
is generally rather narrow, but there and there it, is thickened, form- 
ing projections. These are seen particularly in the most peripheral 

(Pig. 29.) 
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parts. However, the numerous and large syiicytial buds present 
in somewhat older placenttx are not seen. The protoplasmic strip 
is deeply eosin-stained, but it shows a tinge as if it had also taken 
up some of the nuclear stain (hematoxylin). The very margin, 
however, is purely eosiii-stained. The protoplasm is finely vacuo- 
lated. The distinctly eosin-stained outer strip consists of a cuticle 
and cilia. The cuticle can oiily be distinguished here and there in  
favorable places, but the cilia are almost everywhere easily seen. 
(Fig. 30.) The syncytium in our specimen fully conforms to the 
description given by Bonnet as found in an early human ovum, 
fixed like ours in  Zenker’s solution. This author says: “Towards 
the periphery the plasma of the syncytium is condensed into a 
stratum frequently staining very intensely with eosin, rubin or 
Heidenhain’s iron hematoxylin. This outer strip, variable in thick- 
ness and distinctness, in  fact appears like a cuticle. I t s  free surface 
in all sufficiently thin sections ( 3  to 5 micra) shows a very dis- 
tinct and beautiful lining with cilia (“Biirstenbesatz”) . This 
lining has also been described by Marchandla and Lenhossek. nc-  
cording to the latter, these cilia or rods are not motile (they were 
studied by Lenhossek in a fresh preparation), and i n  specimens 
stained with iron hematoxylin they exhibit basal granules in the 
cuticle.” 

Bonnet has not been able to see such basal granules, nor are they 
shown in our specimen, which, however, has not been stained with 
iron hematoxylin. The cilla in our sections present themselves as 
stiff, fairly slender, moderately high rods, which form very regu- 
larly parallel rows. They are deeply eosin-stained and of the same 
color as the cuticle. As stated, they can be seen without the least 
difficulty almost everywhere in the sections where syncytiurn is 
found. These rods are unlike the cilia of the glandular epithelium, 
which can still be well seen in the innermost portion of the decidua 
spongiosa towards the muscularis. 

Since cells provided with a cuticle and cilia or rods generally have 

‘3iMarchand : Reobaditungen an jungen menschlichen Eiern. Anat. IIefte 
19023, 1’01. 21, p. 217. 
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a secretory function, it is possible that this apparatus of the syncy- 
tium has something to do with the secretion of the hypothetical 
enzyme of the trophoblast mentioned above. The nuclei of the 
syncytiuin are generally oval, elongated and rather densely pro- 
vided with chromatin. I have, like Bonnet, not been able to find 
any cuticle or basement membrane between the syncytiuin and the 
cells of the trophoblast. I n  speaking about the outermost processes 
of the trophoblast, we described above how the trophoblast cells have 
invaded the narrow strip of outer polar tissue designated as decidua 
capsularis. Such processes of proliferating trophoblast elements, in- 
clnding both cells and syiicytial masses, are found extending into the 
maternal tissues around the whole circumference of the ovum. This 
zone directly surrounding the ovum, forming the soil into which 
such invading processes extend, has been called the “Umlagerungs- 
zone,” by Peters, a term which perhaps may be best translated by 
the “Border Zone.” 

The Border Zone. 

The tissue which forms the bed of the ovum (Eilager) surround- 
ing it more or less from all sides may be divided into three parts. 
the decidua basalis, the decidua capsdaris, and the equatorial zone 
or decidua vcra. The border zone at  the base and around the equa- 
torial planes of the ovi~in is characterized by the presence of large 
blood sinuses, originally formed from the capillaries and small 
veins of the uterine mucosa. Some of these blood lacunae have 
retained the outlines of vessels ; others have become irregular spaces 
which have no resemblance to ordinary vessels. The largest of these 
blood sinuses in our specimen are found in  the decidua basalis. 
near the inner pole of the ovum. But  very large thin-walled blood 
spaces surround the ovum on all sides. They proceed from the 
basal decidua into the equatorial border zone, bend around the upper 
or outer hemisphere of the ovum, and very nearly reach the thin 
yolar cap of tissue, the decidua capsdaris. No real blood spaces 
are, however, found in this thin cap of tissue, but only free blood 
corpuscles mixed with cells either of maternal origin (decidual 
cells) or derived from the ectoblast shell. Very much enlarged capil- 
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laries and veins can also be seen at a distance from the border 
zone in  the spongiosa and compacta of the decidua extending nearly 
to the surface. I n  the border zone of our specimen near the 
inner pole of the ovum there is a large irregular blood sinus about 
1 to 1.5 mm. in  diameter, which has been completely opened bF 
the trophoblast and is in free communication with the blood-filled 
cavities of the trophoblast. On its inner side (towards the miis- 
cularis) this sinus is still lined by vascular endothelium. The wall 
towards the trophoblast has been extensively destroyed, so that the 
larse blood space is lined on one side by much stretched but still 
fairly well preserved eiidothelium, and on the other by the irregular. 
ragged trophoblast. The border zone at the base of the ovum 
also shows many large cystic gland spaces filled with blood. Most 
of them can be recognized as derived from glands by remnants of 
dropped-off, degenerating epithelium, while the densely filled blood 
spaces, on the other hand, can be identified by their endothelial linins 
and the remnants or dropped-off floating portions of the same. But 
there are some cystic blood-filled spaces which cannot be readily 
identified as being originally glands or blood vessels. Nowhere in 
the border zone does the glandular epithelium or vascular endothe- 
lium show any proliferative processes ; degenerative processes only 
are seen. 

At the base of the ovum in the layer of the border zone nearest 
to the trophoblast a small, rather delicate strip of canalized fibrin 
is found. This strip consists of a network of fibrin in which are em- 
bedded decidual cells, red blood corpuscles and polynuclear leucocytes. 
There is a more powerful mass of fibrin found in the equatorial 
tract of the border zone. This mass (Fig. 28) contains rather coarse 
threads of fibrin and great numbers of red blood corpuscles. It 
appears that this mass has formed in  and is filling out the lumen 
of an enlarged blood space. 

We have described how the trophoblast in approaching the cap- 
sularis sends out bands and filaments of cells which become fused 
with and are lost in the thin capsular strip. The same process 
call be seen around the whole periphery of the trophoblast. Par- 
ticularly around the equatorial plane the syncytium can be seen to 
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take part extensively in this process of fusion. It appears that the 
syncytial masses after penetrating into the border zone have a 
tendency to break up into cells. Individual detached pieces of 
syncytium can often be recognized as such by the deep eosin stain 
of the protoplasm and by the rods lining the external surface. How- 
ever, other portions of what appears to be detached syncytium in  
the border zone have lost their characteristics. It is in  the border 
zone and only in it, in  our sections, that marked degenerative pro- 
cesses are seen, and these appear to be mostly confined to cells and 
tissues of maternal origin. In the border zone are also seen larger 
protoplasmic masses containing several generally pyknotic nuclei. 
We think that these are detached degenerating portioiis of the tro- 
phoblast; whether they are portions of the “Gr~ndschicht’~ or the 
“Deckschicht,” we are not able to decide. We believe that the large, 
irregularly round cells with vesicular nuclei are derived from the 
syncytium, since their protoplasm stains very deeply with eosin. 

Peters describes numerous and profound changes in  the tropho- 
blast. These changes Marchand has already considered to be patho- 
logic and probably due to the fact that the woman from whom this 
ovum came died from the effects of a rapidly fatal dose of caustic 
potash. However, Marchand also believes that the extensive pres- 
ence of blood in the trophoblast of Peters’ ovum is abnormal. I n  
this respect he is mistaken, since our own ovum shows the identical 
condition. 

I t  appears from Peters’ monogmph (p. 50 and p. 51) that he 
found in plasmodia1 masses and in the syncytium more or less normal 
and also much changed fragmentary red and white blood corpus- 
cles. H e  describes this quite fully, and he draws from this observa- 
tion the remarkable conclusion that the maternal blood with its own 
corpuscular elements contributes to the formation of the syncytium. 
Neither Bonnet nor Jung  have found anything like this. 

Not a trace of any such process or condition can be found in our 
own ovum. Nowhere were red blood corpuscles in toto or in fragments 
seen included in the trophoblast elements. It is quite probable that 
in Peters’ case the profound intoxication with fixed alkali had so 
changed the red blood corpuscles, had, as we would express it to-day, 
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so “opsonized” them, that they became liable to be taken up by the 
phagocytic action of other cells. We know that red blood cor- 
puscles, in consequence of the action of certain bacterial toxins, are 
so changed that this phagocytosis occurs. We want to mention in 
this respect what occurs in typhoid fever when numerous red blood 
corpuscles are taken up by the pulp endothelial cells of the spleen. 
That the elements of the trophoblast of the human ovum under 
absolutely normal conditions do exhibit towards the maternal 
blood corpuscles truly phagocytic properties is certainly not proven. 
Our own specimen, which we consider perfectly normal, shows abso- 
lutely nothing which would justify such a conclusion. 

We see in the border zone, particularly aronnd the equatorial 
planes, cells which show already almost all of the characteristics 
of the later decidual cells. These cells exhibit a large vesicular 
nucleus, with rather scanty, finely granular chromatin and obtusely 
fusiform or irregularly polygonal protoplasm. Between them are 
found small moiionuclear cells and polynnclear leucocytes. This is 
the picture betxi h i  places a litlle Jislanl fruiri Lhe ovuin. Tvwards 
the very interior of the “Um1agerungszone,” the outlines of almost 
completely destroyed gland spaces with dropped-off degenerating 
epithelia, red Blood corpuscles and fibrin are seen abundantly. Here 
also are seen these cells or cell remnants with pyknotic, irregular, 
shrmikeii nuclei, and a very dense, deeply eosin-staining protoplasm. 
The latter we consider as detached portions of the ectodermal tro- 
phoblast. Protoplasmic masses containing several nuclei, which we 
also take to come from the trophoblast, have already been men- 
tioned. We have, however, not found larger masses of fused de- 
generating cells, either of maternal or fetal origin, hence we have 
no occasion in our case to make iise of either one of the terms, 
syniplasma niaternum or fcetale. 

The Decidun. 
The character of the dccidua as i t  exists in our ovum is well illus- 

trated in  Figs. 24 and 2G. I n  the “Um1agerungszone” and right 
next to its periphery the degenerative processes and the hemorrhages 
predominate. At some distance, however, we find a decidua ~vel l  
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differentiated into a compacta and a spongiosa. How far  distant 
from the ovum these characters have already been established we 
cannot say, since only the ovum and its next neighborhood have 
been sectioned and examined. 

Jung, who, in his ovum, likwise found a distinct differentiation 
into a compacta and spongiosa quoted Hitchman and Adler’s observa- 
tion of the uterine mucosa before and during menstruation. These 
authors, even in the absence of gestation, found in  the premenstrual 
period a temporary formation of a compacta and spongiosa. We 
have ourselves studied the menstrual changes on several specimens 
obtained per operationem and at once properly fixed, and we have 
previously (The Pathology of Tuba1 Pregnancy), summarily de- 
scribed them as follows : “The capillaries of the inter-tubular con- 
nective tissue are enormously dilated and densely filled with red 
blood corpuscles. Many of the latter are also found free, outside 
of the capillaries, between the connective tissue cells of the inter- 
glandular spaces. The whole mucosa is edematous and the connec- 
tive tissue cells are pushed apart by the edematous and hemorrhagic 
infiltration. Some of the connective tissue cells, which in  the inter- 
menstrual periods are normally all of the type of small lymphoid 
cells, are enlarged, oval or fusiform. They assume a type found 
in certain forms of endoinetritis interstitialis and approach the type 
of decidual cells. I t  may really be said that the uterine mucosa 
in menstruation shows to a very slight extent the beginning stage of 
a decidua. Most of the surface epithelia of the mucosa are pre- 
served; only a few are missing here and there. Changes similar 
to those described as characteristic for the menstruating uterine 
mucosa I have twice observed in the tuba1 mucosa during menstrua- 
tion.” 

The decidua spongiosa is considerably thicker than the compacta 
(Fig. 26). I n  the former we find irregular gland spaces, much 
crowded, and separated from each other by small bridges of tissue. 
The proliferative energy of the glandular epithelium is shown by 
the fact that i t  is found inside of the gland space proper, in the 
shape of projecting papillary ridges, septa and digit-like processes. 
All of these masses of epithelia are lined up on a slender basis of con- 
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nective tissue. The interglandular coniiective is composed of distinctly 
fusiform cells with elongated deeply-staining nuclei. I n  some places 
the gland spaces project considerably into the muscularis. Towards 
the latter there are occasionally fouiid between the glands groups of 
small round lymphoid cells of the type of the cells seen in the intersti- 
tial tissue of the non-pregiiant uterine mucosa. I n  the spongiosa at 
some distance from the ovum there are no very markedly enlarged 
veins or capillaries seen. But they appear towards the zone where the 
spongiosa goes over into the conipacta. I n  the latter we see the 
more or less straight or decidedly tortuous ducts of the glands lead- 
iiig to the surface. Here also the epithelial lining projects in ridges 
and bands. Between the gland ducts solid septa are present. I n  the 
direct neighborhood of the ovum these septa contain enormously en- 
larged blood spaces (capillaries or veins) ; at some distance they 
show the tortuous cork-screw arteries, characteristic for the decidua 
compacta. The edema existing in  the decidua is demonstrated in  
the spongiosa even at a distance from the ovum by a coagulated 
granular material found in the gland spaces. I n  the compacta 
the edema can be recognized in the solid septa. The cells here are 
distinctly pushed apart, they are embedded in  a granular coagulated 
material. I n  the conipacta are found cells which exhibit already 
quite well the characters of decidual cells. They possess a large 
oval nucleus, with distinct nuclear membrane, scanty chromatin 
and one or two nucleoli. They have a large protoplasmic body, 
oval, fusiform or irregularly polygonal in outlines, finely granular 
and well eosin-staining. Among these larger cells, small mononu- 
clears of the type of lymphocytes or youiig coiinective tissue cells are 
quite numerous. 

The epithelium lining the glands is best preserved in the deeper 
layers of the niore distant compacta. It is high columnar with nuclei 
near the basement membrane. The cilia in favorable locations are 
still preserved. The profouiid degenerative processes seen in the 
glandular and surf ace epithelium towards the ovum have several 
times been referred to. No karyokinetic figures were seen aiiywhere 
in the glandnlar epithelium. Rowever, a few cells with two small 
deimly stained roiiiicl niwlci were found. I am, of course, wcll 
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aTvare that the specimen described is one obtained post-mortem. 
EIowever, the rapid cooling on ice and the subsequent proper fixa- 
tion had well preserved it. This, among other things, is attested 
to by the fact that mitotic figures were found in the embryonic shield 
and in the trophoblast. 

None of the decidual cells, either large or small, show ally Baryo- 
kinetic figures. 

Jung, who describes mitoses in  the decidua of his specimen on 
page 29 of his monograph, says: “Marchand and Bonnet are the 
only anthors who have heretofore described mitoses i n  the decidna. 
The present author in a paper published in  July, 1898 (Super- 
fetation in the Human Race), described among others an aborted 
specimen of superfetation. Both embryos were contained in  the 
intact fetal membranes. One embryo was 8.6 em. long; the other 
16.5 mm. The superfetation was proven by a microscopic examina- 
tion of the embryos and of their placentE, showing in  both the 
different stages of development. In the description of the placenta- 
tion of the small ovum the following passage occurs: “Large ap- 
parent islands of decidual cells. I n  some places the decidual cells 
present a very beautiful feature which I had not observed before 
in the dccidna: of many other placentz examined. As is well- 
known, the large vesicular, round or oval nuclei of decidual cells 
are, as a rule, quite poor in chromatin, which is distributed in  the 
form of small granules in  a peripheral manner near the nuclear 
membrane. I n  some places of the young placenta of this case 
the nuclei are rich in chromatin, consis t iy  of coarse granules and 
masses, arranged in an aster-shaped manner, occasionally a disaster 
is fairly well recognizable. We have to deal with karyokinetic 
fignrcs. That this is rcally the case, and that we are not dealing 
with a degenerative process of the nuclear chromatin is proven hy 
the fact that the aster stage can be well recognized, and, secondly, 
by the observation that lencocytes are absent a t  the place where 
the karyokinetic figures in decidual cells are found. I have pre- 
viously pointed out that where a degenerative process-coagulation 
necrosis-is going on in the decidua we find great numbers of poly- 
nuclear leucocytes, many of which show nuclear fragmentation.” 
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The paper in which this statement was made shows a photomicro- 
graph of these cells with karyokinetic figures. In re-examining the 
photograph now, I find that these cells are comparatively small 
cells. This would agree with the description of dividing decidual 
cell as given by Marchand. 

The muscularis uteri, as far as it is included in the sections, 
appears to consist of muscle fibers already somewhat hypertrophied. 
Measnrements by micrometer were not made. 

SUMMARY. 
From the object described in the preceding pages, an  ovum al- 

most identical in  size and type with the Peters’ ovum, one may 
draw the conclusion that these two ova represent the normaZ t ype  
of the earliest known stage of human placentation. The mode of 
placentation and implantation in both are practically alike. Cer- 
tain retrograde changes described in  the cells and in  the syncytium 
of the Peters ovum must be looked upon as histopathologic changes, 
probably due to the poisoning of the mother. This conclusion is 
justified not only from our own case, but alike from the studies 
of Marchand, Bonnet, Jung and others. 

I f  we now attempt a summary description of the ovum and its 
manner of implantation and placentation, we have to make a few 
hypothetical statements, but, on the whole, we can give a resume 
based upon actual facts, as they are clearly represented by the speci- 
men studied. 

A human ovum at the earliest stage of normal development 
hitherto known, a stage which perhaps represents one to two weeks 
after fertilization, is found interstitially embedded in  the decidua. 
It is incompletely separated from the cavity of the uterus, because 
it is very superficially embedded and its outer pole is protected by 
a thin, incomplete decidua capsularis or a coagulum only. The 
ovum, after having been fertilized, has been transported to or near 
to the place where it is found embedded. By the aid of an ecto- 
dermal trophoblast shell, which probably secretes an enzyme de- 
structive to the epithelial cells and the connective tissue of the 
uterine mucosa, which is then in a premenstrual o r  menstrual 
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condition of coiigestion and glandular hypertrophy, the owmi pro- 
duces necrobiosis or coagulation necrosis in the structures of the 
niucosa. At the same time the trophoblast exhibiting great pro- 
liferative energy now penetrates through the necrotic tissue, into 
the connective tissue of the mucosa. Here the phenomena of edema 
and of a violent hemorrhagic inflammation are now established. 
Veins and capillaries become enormously dilated, the blood current 
becomes sluggish, edematous infiltration becomes pronounced. The 
ovum automatically orients itself, so that the embryo conies to be 
situated towards the mnscularis. The proliferating trophoblast with 
its syncytium, provided with cilia or rods, at this time begins to 
break into and to open up dilated maternal capillaries. Maternal 
blood now makes its way into the trophoblast, whether it here finds 
preformed cavities or whether it forms these cavities in a loose 
protoplasm in  consequence of hydrostatic pressure, we do not know. 
While the trophoblast opens up the enlarged maternal blood lacunz, 
the hypertrophy of the mucosa, as a whole, goes on. The gland 
spaces become large and cystic, their ducts leacl to the surface in 
a tortuous manner. A separation into a spongiosa and compacta 
becomes early established, and in the latter some cells early assume 
a marked decidnal character. 

The ovum is now interstitially embedded in the mucosa and sur- 
rounded by a border zone which is composed of an admixture of 
still attached or detached trophoblast elements, degenerating fixed 
maternal cells, both connective tissue decidual cells and glandular 
epithelia. I n  this border zone (“Umlagerungszone”) are also con- 
tained enormously enlarged maternal blood vessels, cystic blood-filled 
gland spaces and free blood. The ovum almost floats as it were 
in a lake of blood partly contained in the trophoblast cavities, 
partly in the cystic maternal gland spaces, partly freely infiltrating 
more or less all of the tissue in the direct neighborhood of the 
growing germ. 

When the preliminary paper was read in Boston, Mass., Au- 
gust 20, 190’1, before the Section on Embryology of the Seventh 
International Zoological Congress, Professor A. A. W. Hubrecht, 
the Chairman of the Section, in the discussion of the paper, called 
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attention to a misconception of the writer as to certain relations 
of the amnion and yolk sac. It is needless to say that the con- 
ception of Professor Hubrecht proved to be the correct one. This 
necessitated on the part of the author a careful re-examination of 
the sections and some changes in  the manuscript for the Transac- 
tions of the Congress. 

Professor C. S. Minot then kindly placed at my disposal his 
laboratory and his library to enable me to make the necessary re- 
esarninations and changes. To him, as also to Professor F. T. Lewis, 
I am under obligations for the great kindness shown on this occasion, 
and in the final revision of the manuscript. 

The literature on human placentation is extensively given in 
Keibel’s Nornientafeln ; in Peters’ monograph ; in Webster, (‘Human 
Placentation” ; in Pfannenstiel’s article in Winkel’s “Handbuch der 
Geburtshiilfe.” The most recent contributions are quoted in Jung’s 
monograph and Bryce and Teacher (1. c.). Stahl, in  his article 
on ((Die Eiiibryoiial2iiillen dcr Sauger und die Placenta,” in Vol. I, 
Par t  2, Hertwig’s “Handbuch der Entwickelungslehre der Wirbel- 
thiere,” gives the literature on placentation among mammals in 
general. 



FIG. 23.-Colored plate drawn by Miss Katharina Hill, artist of the De- 
partment of Anatomy of the University of Chicago, from a n  enlargement 
of Fig. 25, photomicrograph from section 153. The embryo shown in this 
plate is drawn after section No. 155, because in i t  the yolk sac, embryonic 
shield proper, allantois and allantoic duct a re  best seen. 

All. S.-Allantoic stalk. 
C. A.-Cavity of amnion. 
Can. F.-Fine fibrin threads and leucocytes (early canalized fibrin). 
Cho. M.-Chorion mesoderm. 
D. C.-Decidua capsularis. 
Exoc.-Exoccelom. 
G1.-Gland space (epithelium partly preserved). 
Mat. B1. S.-Large cystic gland spaces filled with blood. 
8. V.-Yolk sac. 
Syn.-Syncytium. 
Tr.-Trophoblast. 
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FIQS. 1 to 22.-Drawings from twenty-two serial sections of the embryo 

C. A.-Cavity of amnion. 
C. M.-Chorion mesoderm. 
D. A.-Duct of allantois. 
Em. S.-Embryonic shield. 

Mes.-Mesoderm. 
P. A.-Allantoic stalk. 
S. V.-Yolk sac. 
V.-Anlage of blood vessels. 

(Sections Nos. 164-143 of the entire ovum). 

ExO.-ExOc~lOm. 
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FIG. 24.--Photomicrograph from section No. 125. Zeiss, planar, X 15 diam. 
(approximately). This photomicrograph shows the relation of the ovum to 
the parts where it has  implanted itself. It is separated from the surface 
by a very thin capsularis and in  the middle of the upper margin of the 
photograph may be seen a place where the chorion mesoderm is adherent 
in the form of a teat-like projection to the capsularis, which is defective 
at this place. The open ring seen a little to the right of the center of 
the chorion cavity (exoccelom) is a transverse section of the yolk sac 
which hangs down beyond the end of the embryonic shield. The chorionic 
mesoderm is surrounded by the trophoblast. The ovum rides as it were on 
a wedge-shaped group of enormously, cystically, enlarged gland spaces, and 
lacunze, filled densely with maternal blood. To the right and to the left 
are seen the enlarged glands of the uterine mucosa. Differentiation into a 
decidua spongiosa and compacta is not well seen in  this section. At the 
left lower corner there is R strip of the muscularis. 

FIG. 25.-Photomicrograph from section No. 153. Zeiss, planar, X 29 
diam. Showing the chorionic cavity filled with a coagulated granular mate- 
rial. To the right is  seen the embryo anchored by the allantoid stalk 
to the chorion mesoderm. In  the upper corner a thin strip of degenerated 
decidua capsularis. 

FIG. 26.-Photomicrograph from a section outside of the implanted ovum 
(from first series of sections, unnumbered), Zeiss, planar, x 15 diam. 
Showing large cystic gland spaces partly filled with blood. To the left a 
differentiation into a decidua compacta and spongiosa is well marked. 
The lower margin of the photomicrograph shows the muscularis uteri. 

FIG. 27.-Photomicrograph from section No. 83. Zeiss Apochromat. 8 mm., 
proj. occ. No. 4, X 210 diam. Gland spaces near the ovum filled with 
spherical hyaline masses. 
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FIG. 2S.-Photoniicrograph from section No. 101. Zeiss Apochromat. 16 nim., 
proj. occ., KO. 4, X 100 diam. A coagulated crescentic mass containing a 
coarse network of parallel fibrin threads stretches across the field. 

FIG. 29.-Photomicrograph from section No. 210. Zeiss Apochromat. honi. 
oil. imm., 2 mm., proj. occ., No. 4, X 1000 diam. A group of trophoblast 
cells, in  the center one with karyokinetic figure. 

FIG. 30.-Photomicrograph from section No. 186. Zeiss Apochromat., hom. 
oil. imm., 2 mm., proj. occ., No. 4, X 1000 diam. Cuticle and rods of the 
syncytium shown on the free order running like a polar axis from A to B. 
(The photomicrographs were prepared under the author’s direction by Mr. 
Frank T. Harmon.) 
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