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Ge(nera1. 

INTRODUCTION. 
MUCH work has been done and  many interesting facts have come 
to light during the last few years relating to the ztiology, path-. 
ology, and  clinical importance of certain glandular tumours arising 
within the pelvis, and more especially in the uterus and  ovaries. 

* This paper contains the substaiice of a Thesis submitted for the degree 
of M.D. Liverpool. 
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It would seem, however, that many points, particularly those 
relating to the aetiology, have not yet been definitely settled; and  
it was with a view to eliciting new facts that this work was under- 
taken. 

T h e  main object has  been, therefore, to endeavour to find, in 
every specimen examined some indication likely to assist in the 
solution of this interesting question. 

IIISTORICAL SOTE. 
O n l y  when an examination of the literaturc bearing upon 

the subject under discussion is made, is it possible to realize 
how many cases have been recorded, and  how much work has 
been done since the condition was first described. 

I t  is impossible, however, to attempt to discuss or even mention 
many of the excellent descriptions given of cases of so-called 
“ adenoma,” or ‘‘ adenomyoma,” occurring in connection with 
the uterus, ovaries, Falloppian” tubes, ligaments of the uterus, and  
even with other parts of the lower abdomen such a s  the intestines, 
umbilicus and various hernial sacs. 

I t  will be sufficient here to recount the various views and  
theories held a t  different times regarding this lesion :- 

( a )  Origin b y  direct extension of endometrial tissue f rom the 
actual l ining of t he  uterine cavity. 

This  is a well-recognized mode of origin of endometrial tumours 
-especially of those in the uterine wall, o r  in relation to the 
uterosacral ligaments. Cullen,7 in 191 7 ,  described many cases 
affording proof of this explanation. In  nine cases operated upon 
by him in which “ adenompomata ” of the uterosacral ligaments 
were found to he present, there m7as no sign of involvement of the 
appendages by  a similar pathological condition, b u t  rather there 
seemed to he a direct connexion in all  with the uterine 
endometrium. 

.\gain, i n  r q 2 1 , ~  he described three cases i n  which he found 
subperitoneal pedunculated I ‘  adenomyomata ” of the uterus. Tn 
these specimens the tumours contained patches of erdonietrium, 
some of which, being immediatelv under the peritoneal coat, pro- 
jected as small bluish-black cysts, closelv resembling the  ‘‘ implan- 
tations” described hv  Sampson and others, and to he considered 
later. The, endometrium was, in these cases, a s  i n  thosp previously 
reported, continuous with that lining the uterine cavity. 

T,ockyer,l3 in a yerv full description of I ‘  adcnomyomata,” d i s  
tinguished between uterine and extra-uterine tuniours of this type. 
H e  further divided the uterine tumours into centvl  and peripheral 
(or circumscribed) forms, and stated that in all cases of the central, 

The nhore qpclling of t h e  word “ Fnlloppiim” is <trictly correct and $0 lias heen 
ntloptcd liere, although contrary to cominwi iisage. 
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and in many cases of the peripheral type, the origin is by direct 
extension from the endometrium. 

O n  the other hand, h e  holds totally different vieu s regarding 
the origin oi certain uterine and  extra-uteiine tuniours of a similar 
nature, to nliich reference n-ill be made later. 

C a ~ l e r , ~  in 1920, described a case in which there Ivas a diffuse 
“ adenomyoma ” of the uterus characterized by the presence of a 
relatively large amount of stroma with few glands, and  he showed 
that this tissuc could be traced directljr from the uterine niucosa 
almost to the serous coat of the uterus--an observation which 
supports Cullen’s mucosal theory. From this patient, however, 
four years later, Casler removed an  ovarian cyst of the left ovary, 
which had attained to the same size as that of a grape-fruit, and 
which nas densely adherent to the sigrnoid flexure o f  the colon, 
and  had, in fact, actually extended round the colon and caused 
constriction tliereof by pressure from \\ ithout. On cutting sections 
of the. cJ’st uall  and  of tissue in the adhesions to the bowel he found 
that the cyst was, a s  he described it, “ made up of uterine tissue ”- 
that is, typical endometrial glands and stroina and involuntary 
muscle were present. The  point of special interest as regards the 
ztiology in this case is the fact that the left ovary was carefully 
examined a t  the first operation, and  found to be normal in appear- 
ance and size. In  spite of repeated and careful clinical examina- 
tions, the tumour was only detected three and  a half years later. 

I t  nould seem to be most unlikely that the endometrial tissue 
in the ovary in this case could have been derived from that of 
the  uterus either by direct extension along the ovarian ligament, 
or by implantation, for, had either of these conditions been present 
it is probable that there vould have been some sign of this at  the 
first operation. Rather is it more probable that the ovarian tumour 
arose from aberrant Miillerian tissue, or by rnetaplasia from some 
other tissue, either Wolf ian  tubules or ge-rminal epithelium. 

In addition to direct extension o f  RIullerian tissue from the 
uterine endometrium, a similar process may occur in  connexion with 
the lining membrane of the Falloppian tubes, as sliovn by 
Marchand,14 I\ ho clearly demonstrated the fact that extension of 
epithelium from the tube may give rise to adenomatous structures 
in the ovary. 

This  mode of 
origin of uterine or, most commonly, extra-uterine tumours of 
adenomatous nature formed the tiasis of Von Recklinghausen’s 
theory which he  advanced in the year 1896,’~ T h e  same observer 
was one of the first to recognize the fact that endometrium-like 
tissue might be found in extra-uterine situations. 

described a cystic tumour of the round ligament in 

( b )  Origin from mesonepkr ic  07 W o l f i u n  relics. 
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which he found that the structure of the walls and the contents of 
the cysts in parts corresponded with those of tumours arising from 
the parovarium. Yet many of the cysts contained chocolate material 
and the tumour was histologically an “ adenoma.” 

The claims of his theory have, not been advocated so persist- 
ently of late years, and thlere seems to be a tendency to relegate it 
to oblivion. Lockyer, howe,ver, in 1920 admitted the possibility 
of the Wolffian origin of some tumours, especially those of the 
round ligament. 

About 
the time when Von Recklinghausen’s work was first published, 
Ivanoff suggested that extra-uterine ‘ ‘ adenomyomata,” especially 
those in the region of the uterosacral ligaments, might be due 
to alteration of the overlying peritoneal mdothelium, following 
infection. Many cases have been described in support of this 
theory, most of them being recorded by continental authors, of 
whose work that of Meye.rlG may be taken as an example. Meyer 
laid stress on the frequent presence of inflammation as a primary 
condition, and more recently Goughg has described a case in which 
the uterus, Falloppian tube and sigmoid we,re involved, and which 
was characterized by the presence of chronic infection involving 
the appendages. Gough quotes Spencer and Cullen, both of whom 
laid special e,mphasis on the frequent presence of infection, and he 
refers to the fact that in several reported cases chronic tuberculous 
conditions of the tubes were associated with “ adenomyoma ” of the 
uterus. 

(d )  Origin from the Graafian follicle. This theory, which 
implies metaplasia of the cells of the membrana granulosa, lacks 
confirmation, and was abandoned many years ago. 

Waldeyer22 held the 
view that adenomatous tumours of the ovary were derived from the 
surface epithelium of the ovary. In confirmation of this Whitridge 
Williams23 proved conclusively that the germinal epithelium of 
the ovary in adult females may be represented by a single layer of 
high columnar ciliated epithelium, and that from this layer both 
adenomatous and papillomatous tumours may take origin. 

(f) Origin from relics or “res t s  ” of Miillerian tissue ia 
abnormal sitwations. Among the early supporters of this theory 
Russell1* takes a prominent place. In a paper written in 1899 he 
refers to the belief held by Waldeyer and Nagel that the epithelial 
elements of the Miillerian duct are derived from the germinal 
epithelium. H e  therefore concludes, and demonstrates in a 
specimen described, that certain portions of Miillerian tissue may 
come to lie in the germinal epithelium. 

( c )  Origin from the serous (peritoneal) endothelium. 

( e )  Origin from the germinal epithelium. 
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In 1922, Ulair Be11,3 in investigating a case of bilateral appen- 
dage swellings, found to be due to the piesence of chocolate cysts 
in both ovaries, observchd, ior the lirst time In this country, endo- 
metrium-like tissue with hyperplasia of involuntary muscle in both 
ovaries. Nleither ovarian ligament contained any glandular tissue, 
and  the tumours were held to be due to tlie growth and  functional 
activity of aberrant llullerian tissue. I l e  considered this to be 
true endometrium, and, therefore, gave to this condition the name 
of “ endometrioma,” or “ endonietrioiii> onia ” ~I i~ )u ld  involuntai-y 
muscle be present in the tumour i n  addition to endometrium,-a 
name he had previously adopted for so-called “ adenoniyoma ” of 
the uterus.“ Blair I k l l  mentioned as a proh;ible e#xplanation the 
fact that the developing hliillerian duct 1ic.s in close proximity to 
the germinal epithelium during tlie early stages of growth of the 
embryo. 

Janney’l and  Blair4 ha17e arrivcid at a similar ztiological con- 
clusion. They also attempt to answer the question why this 
endometrium, if of developmental origin, does not become 
functional a t  puberty instead of shoving no signs of activity until 
the age  of 30 or even 40 years, as in some cases. They say that, 
in the first place, the ovarian endometrium is relarded by unusual 
surroundings, and, secondly, that soiiie stiniulus is necessary before 
the endometrium actually becomes perforative. They give possible 
sources of this stimulus, such as infection i n  the pelvis, neoplasms, 
conditions causing congestion, and general diseases, especially 
those affecting the blood in any  way. 

(9) Origin by  “cellzclar spill” and implantation. T h e  implanta- 
tion theory was elaborated by S a ~ n p s o n ’ ~  in 1921, and his descrip- 
tions and proofs are so clear and definite that it is impossible to 
dispute that in some cases, at  any  rate, the \\hole of the lesions 
found may be due to a process of retrograde menstruation, with 
implantation of fragments of endometrial tissue on the surface of 
the ovary, which subsequently invade the ovarian stroma. He 
considered that the ovary acted as  a “ hot-bed ” or “ incubator,” 
favourable to the growth of endometrial fragments. I,ater, the 
chocolate cyst which had formed perforated its wall and,  Sampson 
believed, gave rise to secondary dissemination of the endometrial 
tissue in any part  of the pelvic cavity, but especially in the pouch 
of Douglas. He stated that the implantation of either uterine or 
tuba1 mucosa might occur, and that in manv cases the source of 
origin could not be discovered by an examination of the lesion 
produced. 

He supported his theory i n  a convincing manner, both from 
pathological and  experimental points of view; and stated that he 
had found the condition present in 37 out of 170 operations upon 

history-of-obgyn.com



654 Journal of Obstetrics and Gynacology 

\\omen betnecn the ages ot‘ 30 and j o  years, and in six cases in 
I\ hirli t lie I;atients I\ e~ e L,nder 30 or over 50 years of age.  

T h e  main arguments in favour of his theory are :- 
( I )  T h e  histological appearance o i  superficial “adenoniyomata ” 

suggests implantation. 
(2) T h e  site of development of “ adenomyoma ” of the ovary is 

near the abdominal ostium of the tube. 
(3) Retrograde menstruation has been seen to occur a t  opera- 

tion. 
(4) T h e  lesion may occur in the abdominal scar after Czsarean 

section and other operations. 
Woi king ith Sarnpson, Jacobsen,’O in a series of experiments 

on rabbits, proved that when endotnet r i d  tissue is artificially 
implanted in the pelvis small “ adenomatous ” tuniours develop. 

’These tumours o n   lie surface of ovary, tube a n d  broad ligament 
were infiltrative, but did not involve the intestines; and  although 
some blood \+as  present, no 1imiiorrhagi.c cysts were formed. It  
is interesting LU I J O L ~ Z  t i t i t i  , I I  some cases in vliicli tissue containing 
muscle was transplanted, a structure resembling a rudimentary 
uterine horn was found. 

13lair Hell supports tliis vie]\, and considers that it is the 
commonest method of origin of endonietrioma of the ovary. 

13niley,l adopting en bloc Sanipson’s views and classification, 
has described a series of cases, in all of  uhich he considel-s that 
tlie essential lesion is an implantation of tuba1 or uterine niucosa, 
either a t  the site of  election  the ovary--or the peritoneal surface 
of or her pelvic structures, notably tile 1:nlloppian tube, posterior n-all 
of the uterus and  the pourh of Do~ig1:is. I Ie  also enters into the 
question of retrograde menstruation, and, 1iLe Sampson, obtained 
microscopical cvidence that this does ocr~i r ,  and  that portions of 
uterine endometrium ma!‘ be seen actually passing down the 
I’alloppian tube towards the abdoni inal ostium.* 

Such then are the main views that Iiave been brought forward 
in the past, or arc actually Iield at  the present time. I have 
considered it advisable to enter rather fully into an account of them, 
as many of the points raised have ti direct bearing on the present 
investigation. 

NOhlENCL.\TURE. 
Several names have been given to tumours in various ]:arts of 

the pelvis, characterized by the presence of glandular tissue 
I ,wiiibling endometrium. Those used by Sanipson, n,iniely, 

In a later communicatio~i, Sampsoti, while affirmiiig the truth of the 
iniplnntatioii themy, also iuggcs ls  the possibility of inetastasis via. lymph 
\ehsels or veins resulting in tuinours in the pelvis, and especially in the 
inguinal region. ( A  w i e ~ .  Joitm. Obste t .  arid Gynecol., 1925, iv, 462.) 
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“ adenomyoma,” and later “ adenoma,” have been nidr iy  adopted. 
These terms, however, do not indicate in any way that :I specialized 
form of glandular tissue is present, that is, true endometrium, and 
for  this reason they appear unsuitab1e.t 

Bailey, following a hint thrown out by Sanipson, has suggested 
the name “ Ectopic I\lullerianoma.” 

There can, however, be no  doubt that the tissue concerned is 
really endometrium, as has been emphasized by many observers; 
but if any further proof is required 1 hope to iurnisli it, for this 
tissue shows menstrual reaction, corresponding esactly v itli that of 
uterine endometrium, atrophy a t  or about the menopause, and, in 
association with pregnancy, evidence of true decidual reaction. 
Further, in the series of cases investigated I have, in every instance, 
found that the presence of true endometrium of uteiine type, is 
essential for the production of a definite lesion. I, thlerefore, 
consider that the term ENIX)IZII.:TRIO~IA (or endonietriomyoma in some 
cases), a s  first use.d by Ulair 13e11,2, ,3 fulfils all possible require- 
ments. 

By adopting this title at  this early stage in the u ~ ~ r k ,  rather than 
doing so later, 1 hope to make the descriptions \vhich are  to follow 
both clearer and briefer than would otherwise be possible. 

I’ATHOLOGICAL INVESTIG.\TION OF SPEClblENS.  

1 have been fortunate in liaving at  my disposal over 200 
specimens of pelvic organs and  tissues, tlie great majority of which 
were removed by Professor Blair Hell in the Royal infirmary, 
Liverpool, or at  private operations performed by him. 
Collection und preparation of sections lor histologicd examinations. 

(a)  In those specimens in \\ hich there \\as any microscopical 
appearance suggesting, ho\\ ever remotely, the presence of endo- 
metrium, multiple sections \yere cut a t  all important situations, that 
is, the posterior uterine wall, the ovarian and uterosacral liga- 
ments, Falloppian tubes, and, of course, the ovary, special 
attention being paid to hxmatoniata and adhesions. Should the 
presence of endometrial tissue be thereby demonstrated, further 
sections-serial in many cases-were cut, in an endeavour to trace 
this tissue to its origin. 

( b )  Sections of the organs removed were carefully examined in 
all specimens, even those presenting n o  macroscopical signs of 
abnormal growth of endometrial tissue, and if any tubules or  
glandular tissue were found, further sections were cut. 

-1- Sampson has now apparently discarded these terms, and has adopted 
that of “ endometriosis.” This name, while mole clescriptive of the true 
patholorn of the condition, suggests that a diffusc endometriomatous state 
is invariably present-which is not always tme. Single and localized 
lesions may be found, and for these “ endometriosis ” is hardly suitable. 
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(c) Sections were stained by the haematoxylin-eosin method, 
Van Gieson’s stain being used in certain cases for confirmation. 

General description of specimens. 
It soon became apparent as the work progressed that all the 

specimens of interest might be divided into two groups, according 
to the microscopical appearance presented, namely :- 

( I )  Specimens containing true, but aberrant, endometrial tissue. 
This group comprises a series of 25 cases, in all of which 
endometrial tissue was shown to be preseat in abnormal 
situations. 

(2) Specimens, usually of the ovary, showing the presence of 
abnormal glandular or other epithelial structures not 
resembling uterine endometrium. These specimens have 
been included, although of no great clinical or pathological 
importance in many instances, in the hope that by this 
investigation some light may be thrown upon the question 
of the ztiology of endometrial inclusions that are present 
in the cases belonging to the first group. 

Group I .  

I propose to consider the cases in this group according to the 
result of the combined macroscopical and microscopical findings. 

The most important lesion, or lesions, may be situated in the 
uterus alone, the uterus and also in one or both ovaries, the ovary 
alone, either superficially or deeply invaded, and in other situations 
in or about the pelvis. 

A. Uterus. Endometrioma of the uterus associated with other 
lesions. 

Case I .  Gyn. Path., No.  3674. Diffuse endometriomatous 
invasion of the wall, together with fibromyomata of uterus. 

Case 2. Gyn.  Path., No. 4081. Diffuse endometriomatous 
invasion of wall, associated with an edematous polyp of cervix. 

Case 3. Gyn. Path., No. 4289. Diffuse endometrionlatous 
invasion of the wall. Follicular retention cysts of the right ovary. 

B. Uterus with one or both ovmies involved. In case 4 the 
ovarian hamatomata are superficial, and were found only on 
microscopical examination. In cases 5 ,  6, 7 and 8 the ovarian 
hamatomata are deep. 

Case 4 .  Gyn. Path., N o .  3771. Endometrioma of uterus, 
ovaries and the left ovarian ligament. There are large ill-defined 
tumours of the posterior wall and a small nodule near the attach- 
ment of the left round ligament-endometriofibromyoma in both 
cases. There are also small areas of endometriomatous tissue in 
both ovaries, and tubules and stroma in the left ovarian ligament. 

Case 5. Gyn. Path., No. 3736. Endometrioma of uterus 
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and ovaries. There is diffuse invasion of the uterine walcl by 
endometrium, but no niacroscopical evidence of abnormality. Tarry 
cysts with endometrium in the walls thereof are present in both 
ovaries, and endometrium is present in adhesions between the left 
gonad and  the tuba1 fimbriae. 

Cuse 6 .  Gym. Path . ,  No. 3599. Endometrioma of uterus, 
ovaries, ovarian and  uterosacral lig-aments. There is a diffuse 
tumour of the posterior wall of the uterus containing endometrium. 
Tarry cysts with endometrium in the walls are present in both 
ovaries, and  the right ovarian and uterosacral ligaments are 
invaded by endometrial tissue. 

Case 7. Gyn. Path., No. 4160. Endome#trioma of uterus 
and both ovaries. Multiple endometriofibromyomatous tumours of 
the uterus are present, and  there are tarry cysts of the left ovary. 
Endometrium is present in both ovaries. 

Case 8. G y n .  Puth., No. 4129. Endometrioma of uterus, 
ovaries and tubes. There is diffuse deep invasion of the uterine 
muscle by endometrium. Tarry cysts are present in both ovaries, 
and there is a small tumour near the abdominal ostium of the tube 
containing endometrium. 

In  cases 9, 
10, I I ,  1 2  and 13  the ovarian haematomata were superficial, while 
in cases 14 to 24 inclusive they were deeply placed, the uterus being 
apparently normal, and  so not always removed at operation. 

C. Ovary alone, superficially or deeply invaded. 

No. of case. Ovary. 
9. Gylz. Path. No. 3884. Superficial haematomata 

i n  the right ovary. 
10. Gyn. Path. No. 4025. Ovaries contained ha!-. 

morrhagic cysts, and 
both were adherent to 
large intestine. Endo- 
metrium present super- 
ficially in ovaries. 

I I. Gyn. Path. No. 405 ra. Endometrium in the 
right ovary, which was 
apparently the only part 
to be involved. 

Endometrium in the free 
borders of both ovaries, 
superficially placed. 

Piece removed from the 
free border of the right 
ovary-containing su- 
perficial endometrio- 
mata. 

Both ovaries adherent to 
the uterus and contain- 
ing large tarry cysts. 

12. Gyn. Path. No. 4241. 

13. Gyn. Path. No. 4273. 

14. Gyn. Path. No. 341 5 .  

OZher 
situations. 

None. 

Endometrium in 
adhesions be- 
tween the tubes 
and fundus uteri 
and the bladder. 

None. 

None. 

None. 

None. 
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Other 

No. of case. Ovary. situations. 
I 5 .  Gyn. Pntk No. 388 I .  The right ovary and tube 

embedded in adhesions 
and old blood clot. A 
tairy cyst in the right 
ovary, and also endo- 
metrium in the left 
ovary. 

A very large tarry cyst 
of endometriomatous 
nature in the right ovary. 

Tarry cysts of the right 
ovary containing typi- 
cal glands and stroma. 

18. Gyn. Path. No. 4325a. Large tumours of both 
ovaries consisting of 
both tarry endometrial, 
and of hzmorrhagic 
follicular cysts. 

19. Gyn. Path. No. 4326a. Right ovary containing Endometrial tis- 
small tarry cysts-en- sue in the right 
dometrium in the walls. ovarian liga- 

None. 

16. Gyn. Path. No. 2646. None. 

17. Gyn. Path, No. 3774. None. 

None. 

ment. 
20. Gyn. Path. No. 3983. Follicular cyst of the None. 

right ovary which con- 
tained a few endomet- 
rial tarry cysts. 

deep endometrium. 
(Removed with a fibro- 
myomatous uterus). 

the right ovary (case of 
uterus bicornis) i n  some 
of which endometrial 
tissue was found. 

right ovary. 
Follicular cyst of right Endometrium in 

ovary which, as well as the right ovarian 
a piece of the left ovary, ligament. 
contained endometrial . 
tissue. 

21. Gyn. Path. No. 4254. Left ovary containing None. 

22. Gyn. Path. No, 1871. Hzmorrhagic cysts of Blood cysts in 
omentum. 

23. Gyn. Path. No. 3757. Old endometrioma ofthe None. 

24. Gyn. Path. No. 4367. 

D. Endometr ia l  tissue in other situations in the pelvis. 
25. Gyn. Path. No. 43 I ga. A small tumour removed 

from the wall of an in- 
guinal hernial sac. An 
endometriomyoma, 
probably of the round 
ligament. 

None. 
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MACROSCOPICAL AND MICROSCOPICAL APPEARANCES OF 
ENDOMETRIOMATA. 

I propose at this stage to describe what appear to be the typical 
findings in the various stages of development and situations of this 
lesion, and a t  the same time to indicate which of the cases coincide 
with the different types. 

659 

THE CTEIWS. 
T h e  macroscopical appearance of endometrioma of the uterine 

~ l l  varies more than in any other situation. 
I .  There may be a generalized tliickening of the walls of the 

uterus ; but this thickening, when prcsent, is usually irregular, and 
most frequently affects the posterior \zall. (Cases 4, 5, 6 and 7. 
Fig.  I . )  

2 .  T h e  endometrioma may be localized to one part of the 
uterine n.all, and  there. form a miniature cavity containing 
menstrual blood. (Case 2. )  

3. Encapsulated tumours resembling fibromyomata, but contain- 
ing a large amount of typical endometrium in addition to fibrous 
and muscular tissue, are sometimes present. (Cases I and 7. 
Fig. 3.) 

In  addition it must be borne in minp that abnormal deposits of 
endometrium may occur, yet not he visible macroscopically. 

4. O n  inspection of the serous aspect adhesions are fre. 
quently observed. Their vary greatly in character, but are 
usually dense in old-establishrd cases. T h e  adhesions, although 
present on the anterior serous surface of the uterus in one of my 
specimens (Case 10) usually involw the posterior surface and  fix the 
uterus hack\\ ards. .Associated \\ it11 the adhesions bluish-black 
cysts may project on the surface of t h e  uteriis, most commonly 
involving the posterior wall. 

hlicroscopically, the uterine endometrium proper has shown 
verv little of  any importance in my specimens. IVhen polypi were 
present they consisted o f  typical adenonintous, or in some cases, of 
endometriomatous tissue, and in these, as in several other specimens 
in 11 hich the endometrium appeared quite normal to the, naked eye, 
varying degrees of glandular hypertrophy and hyperplasia were 
observed. This  adenomatous condition of the endometrium does 
not appear to hear any direct relation to endometrioma ; hut, when 
fibromyomata or endonietriofibrom).~)tn~~ta are present, there may, 
of course, be thickening of the endometrium itself. The  impoitant 
phenomenon that I have observed in several specimens has 
consisted of an abnormally deep invasion of the uterine muscle by 
the endometrium--as though in the particular patient the endo- 
metrium was unusuadly invasive. Careful examination of sections 
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of the wall of the uterus in 140 specimens revealed the fact that 
endometrium was found deep in the wall-that is in the, outer half- 
in 10, and of these in seven there was endometrium in extra-uterine 
situations. It seems, therefore, that a state may exist in which 
endometrium, wherever situated, possesses unusual pow'ers of 
invasion and growth. The aberrant tissue consists of glands and 
stroma, but some variation exists in different cases. The glands 
differ in size and shape, an'd may present an appearance similar to 
that shown by those lining the cavity of the uterus, or become 
distended with secretion or blood, and so form cystic spaces 
(Fig. 4). The epithelium likewise varies, its appearance depending 
on the particular stage of the menstrual cycle, with which it exactly 
corresponds, and upon the size of the gland space of which it 
forms the lining. Thus the usual type. of epithelium is a high 
columnar varietv, in which the deep parts of many cells map be 
distended by secretion (intermenstrual phase), but this epithelium 
may show all the gradations to a low cubical form as the gland 
lumen becomes enlarged. 

The stroma is usually plentiful and forms a complete investment 
for the glandular tissue, except when a few of the deeper tubules 
have occasionally outpaced the developing stroma, and lie in 
direct contact with bundles of muscular tissue. There is often a 
small amount of extravasated blood, both in the lumina of the 
glands and in the stroma, but this is not a marked feature in most 
of the specimens. 

I have been able to trace the endometrial tissue outwards from 
the true endometrium in six cases (Cases I ,  4, 5 ,  6, 7 and S), some- 
times to within close proximity to the serous surface of the uterus, 
and in one specimen (Cast. 7) distended gland spaces containing 
blood were to be, seen actuail!r projecting from the serous surface of 
the uterus. When the endometrial tissue is traced outwards there 
seems a tendency for dege-neration to take place in those parts 
of the invasions lying near the cavity, while the deeper and later 
formed tissue is still active. I believe that such degeneration, which 
may even lead to disappearance of the glandular tissue, makes it 
difficult at times to trace endometriomata in the uterosacral liga- 
ments, and in other situations, to their truel source, ana that this 
map be responsible for misconceptions that have arisen. 

With regard to the localized form of endometrioma of the uterus 
little need be said. On section the tumours shon~ the regular 
arrangement of fibrous and muscular tissue in bundles, with 
scattered chains of glands extending betneen them (Fig. 5 ) .  
The connexion between the uterine endometrium and that  of 
the tumour is often dificult, if not impossible, to trace. 
This may indicate that no such connection has ever existed, or if 
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such did at any time exist, the intervening glandular tissue had 
subsequently disappeared in the way described, or that it only 
persisted as ill-defined degenerated tubules. 

THE OVARY. 
FVhatevelr the relationship between endometrioma in the ovary 

and the same lesion in the other parts of the pelvis may be, 
there can be no doubt that the ovary is implicated in a large 
number of cases, and  that the condition is usually visible to the 
naked eye. As proof of this I found endometrioma of the ovary 
in 2 1  cases out of 25, and in 17 of the specimens there was macro- 
scopical evidence of the lesion. 

O n  external examination of the ovary the following conditions 
may be noticed :-- 

,Superficial endometriomafa. T h e  appearances in this type 
conform with the classical description given by Sampson. 
I have observed the minute blue or  purple cysts’ projecting 
from the surface of the ovary, usually in the region of the 
unattached border, in several specimens (Cases 5 ,  7, 12 and  13), and 
also small puckerings or scars, often with a fine adhesion or a 
minute red area in the centre. These scars have been 
described as the sites of implantation of endometrium, but many 
of them closelv resemble the condition present after rupture of a 
Graafian fallicie, and  on cutting the ovary open I have often found 
the remains of a corpus luteurn in close proximity. 

In  other specimens, possibly 
at a later stage, I have observed that the surface of the ovary map 
become eroded, and  a series of irregular depressions form. These 
were described bv  Sampson a s  arising by rupture of superficial 
hzematomata, hut-doubt concerning this has  since been expressed. 
In  the specimens examined a l l  the evidence seems to point 
to Sampson’s view being correct, for one small area of 
ovarian surface may show the two conditions side by side, with 
clear indications that the hrematomata have given rise to the crypts 
or de.pressions. 

Adhesions. Further comment must be made on the presence of 
adhesions to the surface of the ovary These may be light and 
filmy or very dense in character, and it is interesting to note that 
both Sampson and  Bailey, in describing this fact, consider the 
presence of fine adhesions to be associated with implantations of 
Falloppian epithelium, and the dense adhesions with irnplanta- 
tions of uterine endometrium. In my series fine adhesions were 
present on the surface of the ovary in seven cases, and I have 

8 noticed that the endome)trioma was rarely well advanced. This  

Erosion or invasion of the ovary. 
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fact bears out the views already mentioned, but I consider it 
equally possible that as the ovary becomes more involved the 
adhesions and consequent fixation mav become more marked. 
Further, it is impossib’le to decide in any particular case whether 
the presence of adhesions is definitely due to endometrioma, or  
whether it is due to associated infective conditions, which are so 
often present. Dense adhesions, sometimes noted, appear to be 
more definitely associated with deep endometriomata of the 
ovaries-chocolate or tarry cysts. In 1 1  cases i n  which the ovary 
\\-as extensively involved toug-h adhesions \\ere present. T h e  
ovaries were fixed to the uterus or broad ligament only in six cases 
(Nos. 5 ,  6 ,  7, 14, 16 and 19), in three cases to the intestine or rectum 
o n l ~  (Nos. 10, 1 j and m), in one case to the uterosacral ligament 
(Case 14)~ and in one other c t l v  dense adhesions fixed both ovaries 
to the uterus, rectum, bladder, signioid colon, and ome,ntilm 
(Case IS). There is nothing special about the appearance of  the 
adhesions except that old blood clot is usrrnl lv  noticed in the 
vicinity, and  in one of my cases the first impression gained upon 
the abdomen being opened was that an ectopic gestation was 
present. I believe that when the adhesions are not due to a n  
associate,d infective condition their presence is simply due to free 
blood in the peritoneal cavity. Whatcver view may be held 
regarding the pathology of endonietriomata there can be no doubt 
that in the casel of the ovary leakage of menstrual fluid into the 
peritoneal cavity from a ruptured or leaking “ chocolate cyst ” 
does occur. I have found in four such specimens an aperture in 
the wall of the cyst, with old blood and adhesions collected round 
that point (Cases 5 ,  7, 14 and 19). 

To recapitulate, it may be said that the folloning- description is 
typical of endometrioma o f  the ovary : One o r  both ovaries 
are, enlarged and have old blood on the surface, and thev are 
densely adherent to the uterus and rectum, and possibly to other 
structures in the neighbourhood. 

I n  the first place, small 
subcapsular hzmatomata and erosions or escavat ions on the surface 
may be visible, :IS already described. A furt1ic.r stage has been 
described, namely, the “ chocolate streak,” whic h is, a s  the name 
suggests, an extension of the superficial erosion into the d e e p  
parts of the ovary. 

I shall now describe thc most characteristic lesions produced by 
ovarian endometriomata, namely, the “chocolate” or “tarry” cysts. 
These cysts vary greatly in size, their greatest diameter in some of 
my cases being- only a few niillimetres, while in other sprcimens 
the cysts were of the same size ;is that of a tangerine orange 

Appeurance on  incision of t h e  ovary. 

(Fig. 7). 
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In all specimens examined the cyst contained chocolate material 
exactly similar to that found in cases of haematocolpos or hamato- 
metra associated ui th  vaginal ntresia or a rudimentary horn of a 
bicornute uterus. This  material is quite distinct from that con- 
tained in the so-callted ovarian apoplexy or hzmorrhagic follicular 
cyst, the appearance in the latter case being simply that of a cyst, 
usually thin-walled, containing ordinary blood-clot. 

Wi th  regard to the situation of the cysts in the ovary, I have 
found that the smaller ones occur superficially and deeply with 
almost cqual frequency, but there ap1~w-s  to be some relationship 
between the size of the cyst and  t l ie  depth of the surface. When  
small endometriomata are deeply placed, tlicre are signs of invasion 
from the surface i n  sonie cases; in  others, honwer ,  tliere has been 
absolutely no macroscopical evidence of any connesion between the 
cyst and the surface of the ovary. 

T h e  earliest evidence I can discover microscopically of endo- 
mctrial invasion o f  the ovary lies in the presence of fragments of 
gland'ular tissue, usual1 v with envcxloping blood-infiltrated stroma. 
on the surface of the ox7a1-y (Figs. 8 and 9). Some adhesions are 
frequently present at  these points, and I believe tlicse fragments to 
be derived from the uterus via the Fnlloppian tubes, as described bv 
Sampson.19, 2O This  appearance o f  endometrial implantation, of 
which I found definite evidence in four specimens (Cases (1, 10, 1 2  

and IS), gives the clue as to the origin of the ovarian endometrioma 
in these cases. 

I n  Case 12 (Fig. 8), the implantation is merely lying on the 
surface of the ovary, but in Case 9 (Fig.  9) a further stage is visible, 
namely, the invasion of the ovarian substance. 

In all implantations of glandular tissue upon the surface of the 
ovary, I have observed that the structure of the glands closely 
resembles that of uterine endometrium, and not of Falloppian 
epithelium, as others have described, and also that signs of reaction 
to mlenstruation, that is, hmnorrhages into the lumen or the stronia, 
have been present in every specimen. 

A totally different appearance may be produced in other speci- 
mens by  the presence of superficial endometriomata. This  is 
characterived by the occurrence of small, often minute, subcapsular 
hzmatomata (Figs. 10 and 1 1 ) .  These often project from the 
surface of the ovary and are visible to the naked eye, as already 
described. No adhesions are present, and  the hzmatomata are 
usually multiple, several being visible in one low power field. A 
tvpical haematoma has a definite structure : there is n space, often 
containing blood, lined by epithelium varving between the high 
columnar (often ciliated), and low cubical, types, and both varieties 
may be present in different parts of the same cyst. There is also a 

B 
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distinctly specific loose stroma surrounding the gfand spaces, and 
this often contains a considerable amount of extravasated blood 

Very little evidence of penetrative power can be found, but deep 
to the haematomata there are occasionally similar spaces extending 
for a short distance into the ovarian substance, and probably 
constituting an invasion. More frequentiy a few atypical tubules 
are present immediately deep to the haematomata, and these are 
lined by low cubical epithelium, possess no  differentiated stroma, 
but rescmble crypts or invasions of capsular epithelium cut trans- 
verse I y . 

In  the ovarian stromn proper, I have observed an  increase ifi 
t h 2  amount of involuntary muscle present in relation to the endome- 
trium. This  muscular tissue appears to arise by a process of 
simple hypertrophy of that already present, and not a s  part of the 
endometrial development. 

Before describing the more advanced stages of the lesion, it is 
necessary to refer to certain abnormalities of the capsular epithelium. 
In all the cases in which superficial hzmatomata were present, there 
have been signs of unusual activity of the capsular epithelium, and I 
believe this to he important. Crypts are  present, and some of 
these resemble cellular invasions. Moreover, in the deeper parts 
of these crypts the capsular epithelium may become high columnar 
in type, and even ciliated (Fig. 12). Although this appearance has 
been described as  being due to implantation of epithelium derived 
from the Falloppian tubes, it is possible to trace the gradual change 
in the character of the epithelium, from typical cubical to high 
columnar (Fig. 13). Further, careful examination of those sections 
in which the small hzmatomatn on the surface oi  the ovar?. ark 
visible reveals the fact that, in oertain capsular invasions, the 
epithelial cells, in  addition to cmng ing  in shape, arc. 1 ~ i n . g  upon a 
stroma which is infiltrated with blood ; consequentlv, had thr  
section been cut in another direktion, an appearance exactly rcserri- 
hling that of the superficial hamatoma Might have been obsefved 
(Fig. 14). Another observation made tvith regard to these capsular 
invasions is that finle adhesions to the ovarian surface are often 
associated with pwsistence, and deepening, of the cells of the 
capsular epithelium. 

It  is important, therefore, to emphasize the fact that the capsular 
epithelium is columnar in some otraries. I have taken special care 
to confirm this fact. 

Before dealing with the appearances of deeper lesions of the 
ovary, there is another abnoi-mality of the capsular epithelium : 
namely, deep invasions of the ovary not uncommonly ocpur I 
have been able to trace the invasion of the, ovary b y  the capsular 
epithelium in Case 12 for a distance of o w r  zmm , and the 
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importance of this lies in the fact that although lined in all but 
the deep parts by simple capsular epithelium, there are  definite 
signs that in the deepest part the tissue has become altered in 
type, for a series of tubules are present lined by columnar 
epithelium, and  lying in a very loose stroma in which is a small 
amount of blood (Figs. 15 and 16). 

I t  will now be evident, on studying the microphotographs and on 
comparing figures 15 and I 6  with figures 17 and 18, which weretaken 
from an  ovary containing a definite endometrioma (Case 3), that 
there is a marked similarity between the two conditions. T h e  
appearances seen in figures 15 and 16 arc those of an early stage 
of the development of endometrioma of the o~7ary. 

IJp to this point I have described the microscopical appearances 
of superficial endometriomata and the early invasions of deeper 
parts of the ovary. Tn the specimens examined there has appeared 
to be a distinct gap betn een superficial and deer, endometriomata ; 
that is, I have only found an  intermediate stage in a very small 
number of cases. There can be no doubt that an  intermediate 
stage does exist, as is well shown in the right ovary in Case 5 
(Figs. 1 7  and 18). In  this chains of titbules lying in a special 
stroma are to be seen extending from the surface into the deep 
parts of the organ. I t  is to be noted that some of the gland tubules 
have become cystic, and this map represent an early stage in the 
actual formation of some tarrv or chocolate cysts. 

ITpon microscopical examination of the deep endometrioma it is 
to be observed that a great variety of appearances mav be presented, 
and I will attempt to describe the condition of the 11 all surrounding 
the collections of menstrual blood k n m n  as  tarry cysts, according 
to the stage of development reached. 

T h e  epithelium lining the c!.st in those specimens in 
which the cyst is onlv of moderate dimensions usrially consists of a 
complete layer of columnar epithelium. This  epithelium, occa- 
sionally ciliated in parts, is exactly similar to that of uterine 
endometrium. T h e  nuclei are  for the most part centrally situated, 
but may be displaced by the presmce of secretion, and the free 
surface of the, cells, as h i l e v  has pointed out, is rough in appear- 
ance owing to the adherejnce of red blood corpuscles. In  addition to 
a lining layer of epithelium the \\all of the cvst may contain 
collections of endometrial tissue with glands and stroma of very 
definite character (Fig. 19). The  epithelium of the glands is 
similar to that lining the large cyst, but the cells are deeper. 

The  stroma in a small or  recently formed and active endo- 
metriomatous cyst is ver!. distinctive, and forms supporting tissue 
for the glands. I t  is usually dense, contains varying amounts 

.Ctnge r .  
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of extravasated blood, and shows a distinct line of demarcation 
from the surrounding ovarian tissue. In  this and the other stages 
the pre.sence of excess of involuntary muscle may be noted, but  
this is not usually sufficient to justify the term endometriomyoma. 

Signs of atrophy of the epithelium indicate diminu- 
tion in the activity of the endometrium. T h e  epithelium tends to 
become flattened, and the stroma less distinct. I t  is interesting to 
note that the atrophic change, which appears to be due to pressure 
caused bv retained blood, only affects parts of the wall at  first, and 
that the stroma always tends t o  disappear a s  the epithelium 
atrophies ; that is, stroma and epithelium bear a direct relationship 
to one another. 

Stuge 3.  T h e  final condition in an endometriomatous cyst is 
one of complete inactivity. T h e  typical chocolate material, in 
addition to containing red and white cells, often contains broken 
off and  degenerated epithelial cclls. T h e  true lining of the cyst 
cavity is only present in parts of the wall, where it may reveal itself 
as an irregular line of cubical cells. Although this lining is 
sometimes incomplete, I believe that endometrioma forms true 
cysts in the ovary;  that is, the menstrual blood is not scattered 
in the ovarian tissue but is contained in cysts possessing-in the 
active stage a t  least-an epithelial lining. 

Deep to the epithelium there may he the remains of a differen- 
tiated layer of stroma, and when this is present large cells containing 
pigment--probably blood pigment-are visible in parts, 

In  the walls of the old endometriomatous cavities the surround- 
ing ovarian tissue is converted into a layer of hyaline tissue. 
This  was observed by Sampson, and I have found it to be of frequent 
occiirrence. 

I t  is necessary to describe the appearances of the ovary apart 
from the lesions alreadv referred to. In  many specimens the rest of 
the ovary appears quite normal, others show an  excess of involun- 
tary muscle, a s  already described; and a third condition often 
noticed is the presence of varving degrees of cystic development 
originating in the Graafian follicles. This  last lesion IS only likelv 
to be mistaken for endometrioma in its final stage when the stroma 
is disappearing and the epithelium flattened. Nevertheless, the 
absence of evidjence of menstrual hzemorrhage, of glands or of n 
columnar-celled lining, should render the recognition of follicular 
cpsts easy. 

A necent corpus luteum may also simulate a tarry cyst. but the 
absence of epithelium, and the presence of the closely packed lutein 
cells should obviate anv difficulty in distinguishing between the 
two conditions. 

Stuge 2. 
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These are the typical appearances I have found in the ovary in 
It will now ble necessary to refer briefly cases of endometrioma. 

to certain specimens in which a further description is necessary. 

Description of microscopical findings in certain specimens of 
endometrioma of the ovary in which the tunaour had some 
relation to surrounding structures. 

Case 4 .  The right ovary was densely adherent to the side wall 
of the uterus. Sections of the wail of the uterus a t  this point 
show endometrial tubules extending throughout tile thickness oE 
the wall, and further, in one section, including uterine ~ l l ,  ovary 
and adhesion, the tubules can actually be seen invading the sub- 
stance of the ovary (Figs. 2 1  and 22). In this case the ovarian 
endometrium has been derived from that of the uterus by direct 
extension. 

Case 5.  The endometrial tubules in this specimen may be traced 
througli the uterine wall and were seen to invade the ovarian 
ligament on the right side. At the point of attachment of the 
ovarian ligament to the inner pole of the right ovary similar 
endometrial tubules are present. Although serial sections were 
not cut of the ovarian ligament in this case, it is highly probable 
that this was the routle by which endometrium reached the ovary. 
Further proof of this is afforded by the fact that no tubules are 
present in either the left ovarian ligament or the left ovary. 

This specimen, in which endometrioma of the right 
ovary is present, together with a recent tuba1 gestation, is interesting 
because there is a relation between the two conditions. Microsco- 
pical examination of the contents of the tube reveals the. presence of 
blood clot and a few villi, but sections of the ovary show active 
endometrial invasion of the ovary, and in the stroma surrounding 
somje of the tubules true decidual reaction is present (Figs. 23 and 

In  this specimen it has been possible to trace the 
tuba1 epithelium along the ovarian fimbria and into the ovary. At 
one point the structure clianges from epithelium of Falloppian 
to that of uterine type with gland-formation and stroma, 
although there is no break in the continuity. This condition is 
clearly shown in figure 26(, and indicates that the epithelium 
of the tube can undergo metaplasia and form endometrium. 

From the point at which the endometrium is first observed a 
chain of tubules with stroma may be traced into the substance of 
the ovary. 

Case 24. In this specimen it was noticed at the time of 
operation that there was hzmorrhagic infiltration of the left 
ovarian ligament, in addition to tarry cysts of the ovary, at  a 

Case 15. 

24). 
Case I I .  
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point close to the attachment of the ligament. Serial sections were, 
therefore, cut, and it was possible to trace endometrial tissue 
through tlie whole length of the ligament and  into the substance of 
tlie ovary (Fig. 27). 

Case 8. As a small semi-solid tuniour was observed to lie 
between the abdominal ostium of the tube and the left ovary, 
apparently arising from the ovarian fimbria, careful sections were 
cut, and it was shown that the tumour consisted almost entirely of 
endometrium, lying in a small amount of fibrous tissue and 
involuntary muscle (Fig. 28). Further, the epithelium of the 
fimbriz could be traced into the tumour, thus again suggesting 
a nietaplasia of Falloppian epithelium. W h e n  a n  attempt was 
made to trace a connection with the ovary a few tubules were 
observed invading that organ, but no typical endometrium was 
present. 

ENDOA~ETRIOMA IN O m E i i  SITUATIONS IN THE PELVIS, 
Macroscopically, the Falloppian tube has not been deeply involved 

in many cases. In  some specimens there is marked thickening of the 
tube, which may also be kinlied; but these changes are due to 
associated infection. T h e  only lesions of the tube that I have 
observed have been adhesions, and the presence of minute cysts 
suggesting superficial haematomata similar to those observed on 
the surface of the ovary. In the ovarian fimbriz in Case 8 there 
was a solid tumour, I cm. in diameter, of mixed cystic and solid 
character, which was closely associated with the abdominal ostium 
of the tube and with the ovary, the latter showing signs of endo- 
metrial invasion at  the point of contact (Fig. 29). In Case 1 1  the 
abdominal ostium of the tube vas again closely attached to the 
ovary, and the.re appeared to be an area of blood-infiltrated tissue 
extending from the tuba1 fimbrix into the deeper parts of the ovary. 

In  addition to involvement of these 
structures in adhesions, I have found tarry or haemorrhagic filtra- 
tion to be present in two cases (Cases 4 and 24). (Figs. 30 and 27.) 

The uterosacral l ignmcnts. Adhesions, either light or dense, 
are present in association with these structures with great 
frequency. In  Case 6, hzmorrhagic cysts are present, and in 
several cases the ligaments were buried in adhesions and old blood, 
so that it was difficult to identify them. 

On microscopical examination of the, uterosacral ligaments, 
small clusters of tubules niav he found (Fig. 31). I t  is to be 
observed that signs of reaction to menstruation-though present- 
:ire not well marked. In  one specimen it was possible to trace the 
direct conncxion between uterine endometrium and that of the 
uterosacral ligament (Case 6). 

The ovarian Ziguments. 
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T h e  r'oound ligaments. Macroscopically, the endometrium 
in Case 25 presented the appearance of a mixed solid and cystic 
tumour, 1.5 x 2 cms. in diameter, lying in close relation to an 
inguinal hernial sac. 

Microscopically, sections of the tumour show very typical glands 
with plentiful stroma but no haemorrhage. Figure 32 is a photo- 
micrograph of the condition found, which appears to have been due 
to developmental displacem'ent of Mullerian epithelium. 

In Case 2 2  there were, omental adhesions to 
the ovary and small tarry cysts in the omentum. I have found the 
small and large intestine and the rectum to be frequently attached 
to the internal genital organs by adhesions, but in no specimen 
is  there any macroscopical evidence of actual invasion of the wall 
of the bowel by endometrium. 

Microscopically, small masses of stroma with doubtful glands 
lying an the serous surface of the tube, broad ligament and other 
structures, have been seen, but it has not been possible to confirm 
the suggestion that these are implantations. 

A description of the microscopical appearances of the ovary 
would not be complete without mention of another abnormal 
condition. 

I have found evidence of excessive activity of the capsular 
epithelium in three cases. In  these specimens the mere presence of 
invaginations was not regarded as important, but the essential 
point lay in the fact that in the deep part of the cysts, e l l  prolifera- 
tion and invasion of the ovarian tissue were taking place. 

Other situutions. 

Group 2. 
A brief reference may be made to non-endometrial tubules in 

the ovary. After studying closely many sections, I have come to 
the conclusion that Wolffian tubules are rare except in tlie hilum 
or deepest parts of the ovary, and that all superficial tubules are 
of capsular origin. This conclusion has only been reached after 
examination of sections of Wolffian tissue in the hilum of the ovary, 
and comparison of these with sections of tubules in the superficial 
parts of the ovary. There are slight but evident differences in the 
appearances of the two types of epithelium. 

In certain cases abnormalities 
other than endometrioma were present. Some of these show 
features having a bearing on the question of the Etiology of 

, endometrioma. 
Case 26. The patient had a large fixed tumour of the right 

ovary diagnosed as primary carcinoma. No glandular tissue was 
found in this ovary apart from tlie malignant growth, and there 
was no appearance to suggest the way in which the neoplasm had 

Non-endometriomatous lesions. 
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arisen. In the left ovary, Iiowever, all sections show tubular and  
cystic spaces extending into the ovary from the surface and  lined 
by deep columnar epitlieli~itn frequently ciliated, and in places 
forming intracystic projections. O n  the surface of the ovary 
clumps of degenerated glands o f  Falloppim type are present. I t  
seems quite likely that this condition xvas due to implantation of 
tuba1 epithelium. Tliere is no “cell mantle” of stroma, and, a s  
the ovary appears normal to the naked eye, the case has not been 
included among the endometrioinata. I t  i s  cwnceivable that the 
condition of the left ovary might be the preliminary stage to 
primary carcinoma (as T\ as present in the right ovary) or to some 
form of innocent cystic neoplasm. 

Cuse 27. This  patient suffrred from bilateral salpingo- 
iiplioritis, and  at operation, in addition to this condition, a nodule 
at  tlie uterine extremity o f  tlie riglit tube was discovered. 
llistologically, tliis \\:is found t o  consist of muscle witti scattered 
c~ndometrial tubules and stroma. T h e  fundus of the uterus nas 
also removed, and i n  this tlierc. \ \as evidence of deep endometrial 
invasion of  the niuscle. I t  appears highly probable from a study 
of this and  other ewes, that local infective conditions may have 
some effect upc)n tlie endometrium as regards activity and penetra- 
tive power. 

Case 28. T h e  specimen consists of a uterus ith fibromyomata, 
and of I~iLiteral salpiiigo-oiil)liol.itis. I iere again, ah i f  in response 
to some stimulus, the endometrium of the uterus is invading the 
muscle coat and is forming- cystic spaces in the deeper parts. 
Furtlier, sections of the Falloppian t u l ~  undoubtedly slio\\ epithelial 
penetration of tlie deeper par‘s of the tube \\all. 

Journal of Obstetrics and Gynecology 

CLIN~CAL FEATU~WS OF ENDOMETRIOMATA. 
I3efore relating the points of clinical importance in the cases 

recorded here, brief reference to the lindings i n  sonic of the cases 
recently published, may be made. 

SanipsonZ1 s ta tw that in many of his 64 cases the lesions were 
smdl and thciwfore syinptoniless, but that in about 30 per cent. 
thereof very definite symptoms were produced. He lays stress on 
the onset of severe dysmenorrhea,  especially if arising in a woman 
\\ho is over the age  of 35, as important, and notes that nhen  a 
large 1ixmatom:i perforates, thc resulting symptoms may simulate 
peritonitis. 

Donaldx, in reporting ten cases of ovarian endometriomata, 
ag recis with Sampson in regarding acute dysmenorrhea arising 
aftcr middle age as l iving ot considerable diagnostic significance, 
for this symptom \\-;is present in all of his cascs. All the patients 
were betlveen the ages of 26 and 47 years, while seven were between 
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41 and 47 years of age. Other symptoms found to be frequently 
present were menorrhagia or irregular hanorrhage, leucorrhaea, 
and dyspareunia. 

It was noted that in seven out of the ten cases of tarry cysts of 
the ovaries, associated endometriomatous lesions were found in 
other sits, chiefly in the uterus and uterosacral ligaments. 

Again King,21 in a paper read before the annual meeting of the 
British Medical Association in 1924, gives a detailed account of the 
clinical features of 122 c a s s  of endometrioma. H e  finds that in 
16 per cent. of all cases there is no symptom. The commoneist 
complaint is  pain, especially that associated with menstruation, 
the onset being acute. Other symptoms described are sterility, 
nausea or vomiting, menorrhagia, and dyspareunia. King draws 
attention to the frequency with which the tumours are complicated 
by the prlesence of other conditions, especially infections and 
neoplasms, namely, 40 and 30 per cent. respectively. H e  thus 
confirms Sampson’s view that the presence of tumours, displace- 
ments, and infections, appear to favour the occurrence of abnormal 
endometrial developments. 

In  agreement with the reports of Sampson, King, and others, 
fibromyomata and inflammatory conditions were frequently present 
in the cases 1 have investigated. Typical fibromyomata of the 
uterus were present in five cases out of a series of 22, and this 
number would have been greater had several cases in which the 
fibromyomata also contained endometriomatous tissue, been 
included. 

In  two cases the history of recent tuba1 gestation was given, and 
two other patients who had become pregnant during the previous 
two years aborted at  an early stage in the gestation. 

There was definite evidence of the occurrence of infection within 
the pelvis in 10 out of 23 cases. 

In 22 of my established cases of this lesion, either intraute<rine or 
extrauterine, or both, in disposition, a full  clinical history was 
available. There seemed to be a direct relationship between thei 
symptoms and the presence of endometriomatous tissue in abnormal 
situations in 15 of these cases. I t  was, however, extreiniely difficult 
to decide in some cases nhether the symptoms were due to an 
endometrioma or to some associated condition, such as fibromyoma, 
inflammatory lesions or displacements of the uterus. 

Sym$tomatology . 
I .  There can be no doubt of the fact, already described by 

Sampson, Donald, King and others, that severe dysmenorrhea, 
usually occurring on the first and second days of the period, is a 
common symptom. In nine of the cases out of 15 here recorded- 
that is, in 60 per cent.-it was definitely present, the usual history 
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given being that of a fairly sudden onset in a patient whose 
menses had greviously been painless. This symptom is due to 
actual menstrual hremorrliage, either into the musculature of the 
uterine wall or into the tissues of the ovary. 

e. Sterility probably constitutes the next most prominent 
symptom, for it was present in 10 case6 out of 17-58 per 
cent. Here, again, we must exclude three cases, in which sterility 
was probably due to other conditions, namely, multiple fibro- 
myomata of the, uterus, bilateral salpingo-oophoritis of long 
standing, and conical cervix with pinhole 0s externum. This 
leaves seven uncomplicated cases-41 per cent. of all the women 
who were married-characterized by the presence of sterility. 

3. Of the other leading symptoms menorrhagia and attacks of 
intermenstrual hzmorrhage were fairly frequent, occurring in 
12 cases out of 21 in which fu l l  details were available. Before 
ascribing the symptom to any endometriomatous lesion, however, 
it is necessary to exclude other causes of menorrhagia. A careful 
investigation of these 12 cases reveals the fact that other lesions 
were present in eight cases, namely :- 

Fibromyamata of uterps (interstitial or submucous) ... = 3  
Chronic infection of uterus or appendages, or both ... = 3  
Primary carcinoma of the ovary ... ... ... ... = I  

Mitral stenosis ... ... ... ... ... ... = I  

Thus it will be seen that in only four of the 21 cases-18 per cant.- 
can the symptom be positively declared to be due to abnormal 
endometrial development. 

4. Attacks of acute pain of a stabbing nature were recorded in 
seven of the 22 cases-31 per cent. This symptom was probably 
caused by the ovarian endometriomata which were present in 
2very case. Pain of this nature appears to be frequently associated 
with the condition of acute dysmenorrhea already mentioned. 

5. Dyspareunia does not appear to be a common symptom, it was 
preselnt only in three cases, and in one of these the presence of a n  
associated inflammatory condition may have been the cause. It is 
possible, however, that a more careful interrogation of the patient 
would elicit evidence of this symptom in a greater proportion of 
cases. 

6 .  In three cases in which adhesions involving the bladder were 
found frequency of micturition or dysuria was present. 

Analysis of the main symptoms. 
In my series of 22 cases, in which a history was available, 15 pre- 

sented symptoms directly attributable to endometriomatous lesions. 
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,u) Dysmenorrhmu in nine (60 per cent.). 

lntramenstrual in seven cases. 
I .  Tarry cysts of ovaries and endometrioma of uterus. 
2. Tarry cysts of ovaries and multiple adhesions in pelvis. 
3. Endometrioma of uterus. 
4. Tarry cysts of ovaries and large fibromyomatous submucous 

5. Tarry cysts of ovaries and endometriofibromyoma of uterus. 
6. Tarry cysts of ovaries. 
7. Tarry cysts of ovaries and small submucous fibromyoma. 

POlY P- 

Premenstrual and intramenstrual in two cases. 
I. Tarry cysts of ovaries and chronic pelvic infection. 
2 .  Tarry cysts of ovaries, multiple fibromyomata of uterus, and 

chronic infection of the appendages. 

( b )  Sterility. Ten cases out of a possible 17 (58 per cent.). 
I .  Tarry cysts of ovaries. Endometriofibromyoma of uterus. 
2. Tarry and follicular cysts of ovaries, and multiple fibro- 

3 .  Tarry cysts, chronic infection of appendages, tubes not 

4. Tarry cysts, endometrioma of uterus. 
j. Tarry and follicular cysts of ovaries, and endometrioma of 

6. Tarry and follicular cysts of ovaries, and endometrioma of 

7 .  Tarry cysts with dense, adhesions, and endometrioma of 

8. Tarry cysts of ovaries, conical cervix, and pinhole 05 

9. Tarry cysts of ovaries, adhesions to bladder and sigmoid 

10. Endometrioma present in ovaries, old blood clot and adhe- 

After excluding cases 2,  3 and 8 of the above list, the number 

myomata of uterus. 

patent. 

uterus. 

uterus. 

uterus. 

externum. 

flexure of colon. 

sions in the pouch of Douglas. 

of cases in which sterility was present is sewn (41 per cent.). 

(c) Menorrhagia, epimenorrhagia, or irregular hcemorrhage. 
Twelve out of 22 cases (54 per cent.). 

I .  Endometrioma of uterus. 
2. Tarry cysts of ovaries, and submucous fibromyomatous 

3. Tarry and follicular cysts of ovaries, and endornetriomyoma 
Polyp- 

of uterus. 
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4. Tarry and follicular cysts of ovaries, and fibromyomata of 

5. Endometrium present in left ovary, and primary carcinoma 

6. Tarry and  follicular cysts of ovaries, and  fibromyomata of 

7.  1':ndonie~riofibromyoma of uterus, and mitral stenosis. 
8. Tarry cysts of ovaries, and  endometrioma of uterus. 
9. Tarry and  follicular cysts of ovaries, and  endometrioma of 

uterus. 

of right ovary. 

uterus. 

uterus. 
10. Tarry cysts of ovaries, and  endometrioma of uterus. 
11. Endometrium in right ovary, and chronic infection of 

12 .  Endometrium in right follicular cystic ovary. 
appendages. 

Excluding cases 2 ,  3,  4, 5 ,  6, 7, 9, and 1 1 ,  it appears that in four 
cases, o r  18 per cent., menorrhagia was due solely to the presence 
of endometrioma. 

Age of the putient. 

It is an  interesting fact that, with but two exceptions, all the 
patients were between the ages of 30 and 50 years, and in 12 out of 
a total of 24 patients, the age was 40 to 50 years. Of the other two 
patients, one aged 52 suffered from multiple fibromyomatous lesions 
causing a delayed menopause, and  in the other, who was 67 years of 
age, senile atrophy was present in the ovarian endometrial tissue, 
as it was in that of the uterus. 

Physicul signs. 

T h e  physical findings, both before and a t  the time of operation, 
may vary considerably, but certain signs, \vlien taken in conjunction 
with the typical symptoms already described, are of assistance in 
arriving a t  a diagnosis. 

In  many cases the presence of other tumours or of infective 
conditions in the pelvis may mask the condition and  make the 
diagnosis difficult or impossible. T h e  presence of fixed backward 
displacement of the uterus with or \vitliout fixed appendage 
swellings and  tenderness, and the abseince of a history of salpingitis 
is very suggestive. A certain diagnosis can only be made without 
operation in the presence of a further sign which was not found in 
any  of the cases I have examined, namely, the appearance of a 
tumour in the posterior vaginal fornix by direct etxtension from the 
region of the uterosacral ligaments. 
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S U M M A R Y  AND CONCLUSIONS. 

General. 

( I )  It  is not unusual to find endometrium in abnormal situations 
in and  about the pelvis, but in many cases-over  25 per cent. in my 
series-this gave rise to no definite symptoms and no macroscopical 
feature. There is no reason to doubt that the ‘‘ adenomatous ” 
tissue described is endometrium. In  addition to its appearance the 
facts that it corresponds accuratelv to the uterine endometrium in 
all phases of menstruation, and undergoes the other physiological 
changes in connexion with the uterine endometrium-that is, 
atrophv at  the menopause and decidual reaction in pregnancy-are 
conclusive. 

(2) When  either macroscopical ihanges or  symptoms are 
present, true endometrium is always to be found, and, therefore, the 
most appropriate and simple name to adopt is “ endometrioma.” 

(3) In  a small proportion of cases involuntary muscle or fibrous 
tissue may combine with endometrium to form a tumour, usually in 
the uterus. I n  these circumstances the most descriptive terms are 
“ endometriomyoma ” and “ endometriofibromyoma.” Involuntarv 
muscle, when present in excess, is usually in close relation with, 
but not an intrinsic part of, the endometrioma. This  is especially 
the case in regard to the ovary. 

(4) T h e  most important situations in which eindometriomata may 
develop are the uterine waTI and the ovary, occurring in the latter in 
80 per cent. of my cases. W h e n  present in the ovary endometrioma 
eventually results in the production of a tarry or chocolate cyst. I 
believse the word “ cyst ” to be quite correct in this connexion, a s  
the tarry material is usuallv lying in a greatly distended glandular 
lumen, and is not free in the ovarian stroma. 

(5) W h e n  n7elI-marlted evidence of involvement of the ovaries 
is present the clinical signs are those of a fixed, enlarged ovary, or 
ovaries, usually lying i n  the pouch of Douglas, with fixed backward 
displacement of the uterus-a state of affairs difficult to distinguish 
from that produced in chronic inflammatorv lesions. 

(6) Endometrioma is somewhat difficult to diagnose clinically, 
but patients map complain of a recent onset of acute intramenstrual 
dvsmenorrhma, attacks of sharp, acute pain in the lower abdomen, 
menorrhagia, and sterility. T h e  age of the patient is usually 
between 40 and 50 years. 

(7) Tt is rare for endometrioma to be present in other parts of 
the pelvis independently of the ovaries, hut such map be’ the case, 
the round and uterosacral ligaments being most often involved. 

(8) When  invasion of the ovaries is extensive it is usuallv 
found that endometrium is present in adhesions thereto, and  also in 
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the ligaments of the utelrus, peritoneum of the pouch of Douglas, 
and even on the wall of the sigmoid colon or rectum. 

(9) Although it is quite probable that the implantation of 
Falloppian epithelium may occur upon the surface of the ovary, 
there is no evidence, to suggest that any lesion of clinical or patho- 
logical importance results from this. 

Bt io log ica l .  
There can be no doubt that in the majority of 

these tumours of the uterus the endometrial tissue present is derived 
directly from the endometrium, as I was able to prove in all cases. 
Possibly implantation and invasion from without may occur, but it 
is improbable that any but the most minute lesions could be pro- 
duced in this way. 

The uterus. 

The ovary. There appear to be five distinct ways in which 
endometrial tissue reaches the ovary, and of these I have observed 
the first four, namely :- 

( I )  Implantation of uterine endometrium on the surface of the 
ovary by way of the Falloppian tubes (Cases 9, 10, 16 and 19). See 
figure 33. 

(2) From the uterus by direct extension along the ovarian 
ligament (Cases 4, 6, 2 1  and 24). 

(3) By changes taking place in the epithelium at the abdominal 
ostium of the tube, whereby it is converted into endometrium which 
invades the ovary (Cases 8 and 1 1 ) .  

(4) BV alteration of capsular epithelium (Cases 12  and 13). 
( 5  By developmental errors. This theory, as suggested by 

Russell and Blair Bell, and amplified by the latter, is worthy of 
close attention, for it is extremely suggestive on theoretical grounds, 
and in the pathological investigation one is impressed by the 
number of specimens in which th i s  theory is applicable in every 
aspect of the case. 

In the case of ovarian endometriomata part of the anlage of 
the Miillerian duct may be included in the ovarian anlage in the 
earliest stages of development of the intermediate cell mass. 

Other situations. Endometriornata may arise in other situations 
in one of four ways :-- 

( I )  Implantations of endometrium by way of the, Falloppian 
tubes. 

(2) Extension, either directlv from, or following rupture of, a n  
endometriomatous, tarry cyst of the ovary. 

(3) By developmental errors during the formation of the uterine 
ligaments. This is illustrated by Case 25, in which a tumour sf 
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endometrial type arose primarily in relation to an inguinal hernial 
sac from the round ligament. There was no evidence of abnormality 
in the pelvis in this case. 

Blair Hell believes that in the case of “l igamentary” endo- 
metriomata part of the e,mbryonic endometrial lining of the uterus 
may be displaced during the fusion of the Miillerian ducts and be 
drawn out by the round and uterosacral ligaments which are derived 
from the external muscular coats of the MulIerian ducts (uterus). 

(4) By direct extension from the uterus, a s  in Case 6. Here 
tubules can be traced from the uterus directly into the uterosacral 
ligaments. 

W i t h  reference to the implantation theory, 1 believe that passage 
of endometrial fragments along the FalIoppian tubes is most likely 
to occur when tumours of the uterus cause a partial obstruction to 
the normal outflow of menstrual blood. Even when retrograde 
menstruation is present and implants are lodged on the surface of 
the ovary, or when endometrioma arises in other ways, I believe 
that some further factor is present, and that this activates the 
endometrium and endows it with special powers of penetration and 
proliferation. One  of these factors is no doubt the effect of the 
internal secretion of the ovary. I t  is, of course, well known that 
the ovarian secretion influences the state of the endometrium and 
affects menstruation. 

Other factors which play some part in the activation of endo- 
metrial tissue are local inflammatory conditions of the uterus and 
appendages and tumours of the pelvic organs. ,41so it is highly 
probable that certain other conditions, both local and general, may 
act in the same wav, among the latter group abnormalities of the 
hormonopoietic system, resulting in derangement of the internal 
secretions, being worthy of attention. 

I t  will he clear from what has gone before, that there are many 
different ways in which extrauterine endometriomata may arise. 
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Fig. I. The uterus and the right tube and ovary 
(Case 6). In the posterior wall of the uterus there is 
a diffuse thickening causing distortion of the cavity. 
This wall proved to be muscle infiltrated with endome- 
trial tissue in all parts. The ovary shows “ tarry ” 
and follicular cysts, and corpora’ lutea. 

Fig. 4. Section of the deep part of the uterine wall. 
~ 7 5 .  (Case 4.) Endometrial tubules with stroma 
lying between the muscle bundles, are present. 
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Fig. 3. The uterus and the left tube and ovary 
(Case 7). The photograph shows a diffuse endome- 
triomyomatous tumour of the posterior wall and fundus 
of the uterus. The left ovary, which has been cut open, 
contains a large tarry cyst of endometrial origin-for 
microscopical appearances see Fig. 4. 
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Fig. 5. Entloinetriomyoma of the uterus. X75. 
(Case 7.) A section taken from one of the localized 
tumoiirs in the uterine wall. Fig. 8. Implantation on the surface of the ovary 

(Case 12). An early stage of invasion. 

'Fig. 7. The appendages from Case 18. Ovarian tissue is visible at  points (a, a) and adherent omentum 
at (b). The remainder of the tumour consists of hzmorrhagic cysts, some follicular, but the majority 
of endometrial origin (c, c, c). 
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Fig. 11. Minute hzzmatoma projecting from the 
Fig. 9. Implantation on the surface of the ovary surface Of the Ovary* (Case 12*) 

(Case 9). Here a later stage of invasion is shown. 

Figs. 10 & Ioa. Superficial hrcmatoiuata of the ovary (Case 13). The columnar epithelium, ciliated in parts, 
is sh9wn, and also encircling stroma with haemorrhage. 
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Fig. 12. An invagination from the surface of the 
orary in Case 18 in which the gradual deepening of 
the epithelium could be traced.. x 25. Fig. 13. A higher power photo of Figure 12 showing 

the character of the epithelium described. x 150. 

Fig. 14. A crypt lined by capsular epithelium which Fig. 19. Section of the wall of a tarry cyst (Case 16). 
is undergoing metaplasia, and with sub-epithelial The actual lining epithelium of the cyst is shown, and, 
haemorrhage. This illustrates one of the ways in which in addition an area containing glandular tissue atid 
superficial haematomata may arise. X 300. (Case 13.) stroma. ( X  50. 
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Figs. 15 and 16. High and low power photographs are shown of a capsular invagination (Case 12). Fig. 16 
shows a tubule lined by epithelium which is becoming deeper in character. There is, too, evidence of the 
formation of a mantle of stroma around the tubule. 

Figs. 17 and 18. Photos of sections showing the early stage of ovarian invasion. Gland and cyst spaces 
are present with typical stroma. The appearance in Figure 16 is very similar to this but illustrates a still 
earlier stage. 
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Fig. 22. A photograph of an adjoining part of the 
Fig. 21. The uterine wall contains eriddmetrial same section showing similar tubules in process of 

tubules in its outermost part. invading the ovary. 

Figs. 23 and 24. Low and high power photomicrographs showing decidual reaction in the stroma in 
relation to an endometriomatous cyst. (Case 15.) 
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Fig. 26. Showing the development of endo- Fig. 27. Endometiium in right ovarian ligament 
metrioma in relation to the fimbriated end of the (Case 24). X 75. 
Fallopian tube. (Case 11.) 

Fig. 29. The left tube and ovary (Case 8). The 
ovary appears normal, but a mixed solid and cystic 
tumour (a) is shown lying between the abdominal 
ostium of the tube 'and the outer pole of the ovary- 

Fig. 28. Endometriomatous tumour attached to the this contained endometrium. The abdominal ostium 
and the ovarian fimbria are shown (b). ovarian fimbria (Case 8). x 100. 
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Fig. 30. The right ovary and ovarian ligament 
(Case 24). The ovary contains both endometrial and 
follicular cysts. The photograph also shows hEmor- 
rhagic infiltration of the ovarian ligament. 

Fig. 31. Endometrioma of the utero-sacral ligaments 
(Case 6). x 75. 
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Fig. 32. Endometriomyoma of the round ligament 
in the groin (Case 25). x 50. 

Fig. 33. Tuniour from peritoneal cavity of rabbit. 
x 100. 

This specimen affords conclusive evidence of the fact 
that endometrial implantation on the peritoneum is 
possible. The left horn of the uterus of a non-pregnant 
rabbit was removed in the course of some experimental 
work, and it was noticed that the pelvis and broad 
ligaments mere absolutely normal. Sixty-five days 
later the abdomen was again opened, and a small solid 
nodule was observed on the left broad ligament situated 
2 cms. from the stump of the horn. As this nodule mas 
unconnected with the cut end, and consisted of endo- 
metrium resembling that of the uterus of the rabbit, 
the specitlien confirms the work of Sampson and 
Petersen, to mhicli reference has already been made. 
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