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Abstract

Background: The present study aims to assess the prevalence and histological characteristics of endometriosis in different types of
ovarian surface epithelial tumors.

Methods: Microscopic slides of 110 ovarian tumors (89 malignant and 21 borderlines) were reviewed from 2008 to 2013 in two major
gynecological centers affiliated with the Shiraz University of Medical Sciences, Shiraz, Iran. The presence or absence of endometriosis
and transitions from atypical endometriosis to carcinoma were also histologically evaluated. Chi-square and t-test were used to compare
the study groups.

Results: The mean age of the patients was 49.93 + 9.36 years in the Endometriosis-Associated Ovarian Carcinomas (EAOC) group and
50.18 + 12.8 years in the non-EAOC group. Among the 110 patients, 28 (25.4%) had endometriosis. According to ovarian cancer subtype
67% (4/6) of clear cell adenocarcinoma, 65% (11/17) of endometrioid adenocarcinoma, 28% (7/25) of low grade serous adenocarcinoma,
4% (1/25) of high grade serous adenocarcinoma, 30% (4/13) of borderline serous tumor, and 25% (1/4) of mixed carcinoma had endome-
triosis. None of the mucinous borderline tumors and mucinous adenocarcinoma cases had endometriosis. Moreover, 23 cases had typical
endometriosis, while 14 had atypical endometriosis. On the other hand, 19 cases had both typical and atypical endometriosis. Furthermore,
transition from atypical endometriosis to carcinoma was seen in 11 cases.

Conclusion: Clear cell and endometrioid carcinoma are the most common types of EACO. Atypical endometriosis was more commonly
seen in endometrioid and clear cell carcinomas which are included in type | ovarian cancer. Thus, it can be concluded that atypical endo-

metriosis is a precursor for type | ovarian cancer.
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Introduction

ndometriosis is an estrogen-dependent, chronic disorder
defined as the presence of endometrial gland and stroma
outside the endometrium and myometrium.'? Endometrio-
sis involves about 3%—10% of all women in reproductive age,"?
2%—5% of postmenopausal women, and 25%—-80% of infertile
ones.* The exact ctiology of endometriosis has not been deter-
mined. Yet, some theories, including the reflux of endometrial tis-
sue through fallopian tube at the time of menstruation, coelomic
metaplasia, embryonic cell rests, and lymphatic and vascular dis-
semination, have been proposed to explain the mechanism of en-
dometriosis.>*”® However, it is generally accepted that endome-
triosis has a multifactorial etiology, including genetic, hormonal,
and immunological factors.®”* The ovaries are the most common
sites of involvement, but other sites have been involved through-
out the pelvis and even outside the pelvis, as well.*®
It has been well documented that malignant transformation can

Authors’ affiliations: 'Maternal-Fetal Medicine Research Center, Pathology
Department, Shiraz University of Medical Sciences, Shiraz, Iran. *Pathology
Department, Shiraz University of Medical Sciences, Shiraz, Iran. *Transplant Re-
search Center, Nemazi Hospital, Shiraz University of Medical Sciences, Shiraz,
Iran. *Obstetrics and Gynecology Department, Shiraz University of Medical Sci-
ences, Shiraz, Iran.

*Corresponding author and reprints: Mojgan Akbarzadeh Jahromi MD, Shi-
raz Pathology Department Office, Shiraz Medical School, Shiraz University of
Medical Sciences, Zand Ave., Shiraz, Iran. P. O. Box: 71345-1864, Shiraz, Iran.
Tel: +98-713-230-1784, Fax: +98-713-230-1784, E-mail: akbarzadeh@sums.
ac.ir; mojganakbarzadeh@yahoo.com

Accepted for publication: 10 October 2015

occur in ovarian endometriosis.*”? In 1925, Sampson explained
for the first time the association between endometriosis and ovar-
ian carcinoma %1% and described the criteria required for ap-
proval that an ovarian tumor originates from endometriosis: (i)
presence of ovarian cancer and endometriosis in the same ovary,
(i1) arousal of cancer from endometriosis and not metastasis from
another site, and (iii) demonstration of the specific histological
structure of endometriosis including endometrial gland and sur-
rounding stroma.® In 1953, Scott added a strict criterion, i.e.,
morphological demonstration of transition between benign and
malignant epithelium within endometriosis for Endometriosis-
Associated Ovarian Cancer (EAOC).>® To date, several studies
have revealed an association between ovarian cancer and endo-
metriosis.**!" In a large study, the incidence of endometriosis was
assessed in 556 patients undergoing surgery for ovarian cancer.
According to the results, the frequency of endometriosis ranged
from 22 to 26 in endometrioid, clear cell, and mixed subtypes.!!

The histogenesis of EAOC has been, and still is, one of the most
mysterious aspects of pathology. The present study aims to assess
the prevalence and histological characteristics of endometriosis
and endometriosis-associated carcinomas in different types of
ovarian surface epithelial tumors.

Materials and Methods

This cross-sectional study was conducted on all patients who
were diagnosed with malignant epithelial ovarian tumors and
underwent surgery between 2008 and 2013 in two major gyne-
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cological centers affiliated with the Shiraz University of Medical
Sciences, Shiraz, Iran. The patients with tumors of low malignant
potential (borderline tumors) were also included in this study. The
medical research Ethics Committee as well as the Institutional Re-
view Board (IRB) of the Shiraz University of Medical Sciences
approved the study protocol.

The microscopic slides of 110 patients were reviewed by two
expert pathologists in gynecological oncology. Histological clas-
sification of ovarian cancer was based on World Health Organiza-
tion (WHO) classification of ovarian tumor. Also, according to the
dualistic model of carcinogenesis and Kurman and Shih’s clas-
sification,'? all our ovarian cancers were divided into two groups;
type I and type II. Type I tumors are composed of Low Grade
Serous Carcinoma (LGSC), endometrioid carcinoma, clear cell
carcinoma, mucinous carcinoma, and transitional carcinoma. Be-
sides, type II tumors consist of High Grade Serous Carcinoma
(HGSC), Malignant Mixed Mesodermal Tumors (MMMT), and
undifferentiated carcinomas.

Staging was done for each patient according to the International
Federation of Gynecology and Obstetrics (FIGO) system.'* For
statistical analysis, FIGO stage categories were classified into
early stage (FIGO stage I) and late stage (FIGO stage II-IV). We
also analyzed the patients’ age and menopausal status at the time
of ovarian cancer diagnosis.

The presence or absence of endometriosis and transition from
this part to carcinoma was histologically evaluated in this study.
Endometriosis was defined as the presence of endometrial stroma
around the glandular epithelium.

According to a study by Van Gorp, ef al..® our endometriosis-
associated cases were classified into 3 categories. Category A was
defined as endometriosis discovered in the same ovary with his-
tological proof of transition. Category B was considered as endo-
metriosis discovered in the same ovary but without histological
proof of transition. Finally, category C referred to endometriosis
discovered at any location in the pelvis, i.e., endometriosis in
the contralateral ovary, extra-gonadal endometriosis, or without
specification about lateralization and/or localization of the lesion.

Furthermore, atypical endometriosis was diagnosed based on
the histopathological criteria suggested by La Grenada and Sil-
verberg.'" These features included large pleomorphic hyperchro-
matic or pale nuclei, eosinophilic cytoplasm, tufting, crowding,
and stratification. The presence of three or more of these criteria
in each case was considered as atypical endometriosis.

Statistical analysis

The Statistical Package for Social Sciences (SPSS, version 17)
for Windows was used for data analysis. Chi-square and z-test
were used to compare the study groups. To check the normality
distribution, one-sample Kolmogorov — Smirnov Test was used.
The data were reported as means + SD. Besides, a two-sided P
value < 0.05 was considered as statistically significant.

Results

Pathological slides and medical records were available for 110
patients, including 89 malignant and 21 borderline tumors, in a
S-year period from 2008 to 2013.

Serous adenocarcinoma was the most common histological sub-
type accounting for 50 out of the 110 tumors (45.5%) followed
by endometrioid carcinoma (17, 15.5%), borderline serous tu-
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mors (13, 11.8%), mucinous carcinoma (12, 10.9%), borderline
mucinous (8, 7.2%), clear cell carcinoma (6, 5.5%), and mixed
carcinoma (4, 3.6%).

According to the above-mentioned criteria, 28 cases (25.4%)
had EAOC and 82 (74.6%) had non-EAOC. With regard to ovar-
ian cancer subtype, 67% (4/6) of clear cell adenocarcinoma, 65%
(11/17) of endometrioid adenocarcinoma, 28% (7/25) of low
grade serous adenocarcinoma, 4% (1/25) of high grade serous ad-
enocarcinoma, 30% (4/13) of borderline serous tumor, and 25%
(1/4) of mixed carcinoma cases had endometriosis. None of the
mucinous borderline tumors and mucinous adenocarcinomas had
endometriosis.

The clinical and pathological characteristics of the two groups
are compared in Table 1.

The incidence rate of atypical endometriosis in each histological
subtype and the presence of transition between endometriosis and
carcinoma are presented in Table 2.

Considering the histological review of endometriosis, 23 and 14
cases were diagnosed with typical and atypical endometriosis, re-
spectively, and 19 cases had both (Figure 1). Besides, transition
from atypical endometriosis to carcinoma was seen in 11 cases
(category A) (Figure 2). Also, atypical endometriosis in the same
ovary without histological proof of transition to carcinoma was
detected in one case (in category B), and atypical endometriosis in
the contralateral ovary was observed in two cases (in category C).

Discussion

Several studies have demonstrated an association between ovar-
ian cancer and endometriosis.®*!' The prevalence of endometrio-
sis in ovarian cancers ranges from 4.2% to 29.1% in the litera-
mre.8’11’15

In the present study, the prevalence rate of endometriosis in
ovarian cancers was 25.4% (28/110), which seems to be compa-
rable that reported by other studies. A previous study conducted in
an Iranian population reported the prevalence rate of endometrio-
sis to be 38% in the infertile group and 11.6% in the fertile control
group.'® In another study, endometriosis was reported in 62% of
infertile women.'”

The exact prevalence of endometriosis in ovarian cancer is more
difficult to determine. Different studies have employed various
criteria for diagnosis of EAOC and also a definite diagnosis of
endometriosis needs complete pathological evaluation of surgical
specimen.®

In our sample, the mean age at diagnosis was 49.93 + 9.36 years
in the EACO group and 50.18 + 12.8 years in the non-EACO
group, but the difference was not statistically significant (P=0.9).
According to Prefumo et al.,'® the patients’ mean age at EACO
diagnosis was 50.9 + 12.7 years. In addition, Wang? reported that
the patients with EACO were about 6 years younger than those
with typical EOC (46 vs. 52.8 years). ErZen, et al. also found that
EACO patients were younger.'® This difference in age at diagnosis
might be explained by the fact that patients with a previous his-
tory of endometriosis have close follow-up, making it possible to
incidentally find early ovarian cancer. However, Wang? reported
that only one patient with EACO had the history of surgically
identified endometriosis and the remaining 16 cases with EACO
had no history of previously identified endometriosis. Moreover,
Mangili, et al.'® showed that women with or without endometrio-
sis had the same chance for incidental diagnosis of ovarian cancer.
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Table 1. Comparison of the variables between EACO and non-EACO groups.
Variable EACO!, % Non-EACO, % P-Value
Count 28 (25.4%) 82 (74.6%)
Age, Year
Mean + SD 49.93 +£9.36 50.18 +12.8 0.9
Range 29-72 24-83
Premenopause at the time of diagnosis 14 (50%) 40(48%) 0.91
FIGO? Stage, n (%)
I 15 (53.5%) 29(36%)
1T 5(18%) 12(15%)
11 8 (28.5%) 33(41%)
I\Y% 0 6(8%)
Stage comparison
Early stage (I) 15(53.5%) 29(36%) 0.108
Late stage (II-IV) 13(46.5%) 51(64%)
Histology, n (%)
LGSC? 7(25%) 18(22%) 0.740
HGSC* 1(3.5%) 24(29%)
Clear cell carcinoma 4(14.5%) 2(2.5%)
Endometrioid carcinoma 11(39%) 6(7%) 0.001
Mucinous carcinoma 0 12(15%) 0.034
Mixed carcinoma 1(3.5%) 3(3.5%)
Borderline serous tumor 4(14.5%) 9(11%) 0.736
Borderline mucinous tumor 0 8(10%)
Type I or 1II
Type I (n =85) 27(96.5%) 58(71%) 0.005
Type I (n = 25) 1(3.5%) 24(29%)
EACO = endometriosis-associated ovarian carcinomas, FIGO = federation of gynecology and obstetrics, LGSC = low grade serous carcinoma; HGSC = high
grade serous carcinoma

Table 2. The incidence rate of ovarian endometriosis in each histological subtype of ovarian cancer.

Number of patients with endometriosis

Histological subtype N ‘

Atypical Typical Category A* Category B** Category C**
Clear cell carcinoma 4 3 4 0 0
Endometrioid carcinoma 7 9 6 2 3
LGSC! 1 7 1 4 2
HGSC? 1 0 0 0 1
Mucinous carcinoma 0 0 0 0 0
Borderline serous tumor 1 3 0 3 1
Borderline mucinous tumor 0 0 0 0 0
Mixed tumor 0 1 0 1 0
*Category A = endometriosis discovered in the same ovary with histological proof of transition; **Category B = endometriosis discovered in the same ovary
but without histological proof of transition or without knowledge whether this transition was further investigated or not; ***Category C = endometriosis
discovered at any location in the pelvis; i.e., endometriosis in the contralateral ovary, extra-gonadal endometriosis or without specification about lateralization
and/or localization of the lesion; 1-LGSC = low grade serous carcinoma, 2-HGSC = high grade serous carcinoma.

Therefore, the hypothesis of an ‘earlier onset’ of ovarian cancer
due to some intrinsic factor in the patients with endometriosis is
more acceptable rather than ‘earlier finding’ of the tumor.

In the present study, serous adenocarcinoma was the most com-
mon histological subtype in all patients followed by endometri-
oid carcinoma, borderline serous tumors, mucinous carcinoma,
borderline mucinous, clear cell carcinoma, and mixed carcinoma
which is similar with another study done in Iran.?

Based on most of the studies performed in this area, the preva-
lence of endometriosis is higher in clear cell carcinoma and en-
dometrioid cancer compared to serous and mucinous carcino-

ma.>%112! These findings are in agreement with those of the pres-
ent study, demonstrating that the incidence rate of endometriosis
is significantly higher in clear cell carcinoma and endometrioid
carcinoma compared to serous adenocarcinoma (P = 0.023 and
P =0.001). Although the results of the current study indicated no
association between mucinous tumors and endometriosis, this as-
sociation has been mentioned in the literature.*!%!"

If we define ovarian cancer as type I and type II according to
Kurman and Shih’s classification,'> coexisting endometriosis was
more commonly detected in type I tumors (32% vs. 4%) (P =
0.005). It should be mentioned that endometrioid and clear cell
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Figure 1. Atypical endometriosis composed of cells with large pleomorphic
hyperchromatic nuclei, and eosinophilic cytoplasm. (H&E stain, x100).

carcinoma are considered as type I cancer. Consistently, Wang?
revealed that 18.3% of EAOC cases were type I and thus con-
cluded that endometriosis was one of the precursors of type I
ovarian cancer.” Moreover, Wang indicated that 11.7% and 5.9%
of the EACO patients were HGSC and LGSC, respectively.” In
the present study, only one EAOC case (3.5%) was HGSC and 7
cases (25%) were LGSC. Kumar, et al.* found that 54% of EAOC
patients had serous carcinoma. Furthermore, Modesitt, et al.*? in-
dicated that serous cancer was the third most common subtype in
patients with coexisting endometriosis. Nevertheless, Kumar ez
al* and Modesitt, et al.?* did not discuss HGSC and LGSC sepa-
rately in their studies. Considering the small sample size of our
study and other studies in the literature, further studies should be
conducted on the association between endometriosis and HGSC.

In our study, no significant difference was found between
EAOC and non-EAOC groups regarding the prevalence of
stage I tumors. Similar results were obtained by Mangili and
Komiyama.'®?* However, Erzen, et al.'® and Wang, et al.? re-
ported that the majority of EAOC cases in contrast to non-EA-
OC ones, had stage I disease.

In the current study, 6 out of the 11 endometrioid adenocarcino-
ma cases (54%), all clear cell carcinoma cases (100%), and 1 out
of 7 the LGSC patients showed histological proof of malignant
transformation in ovarian endometriosis and presented the criteria
described by Sampson and Scott. These criteria are difficult to
demonstrate since extensive sampling must be done to show a
small sample of endometriosis with an adjacent malignant tumor
and a tumor may be very aggressive destroying all endometriotic
tissues.

Atypical endometriosis can be considered a precancerous lesion
for ovarian carcinoma.® LaGrenada and Silverberg were the first
to report a case series of ovarian tumors (three clear cell carci-
nomas and two endometrioid carcinomas) with a transition from
atypical endometriosis.'

Moll, et al. revealed a chronological association between atypi-
cal endometriosis and ovarian carcinoma in women with clear cell
carcinoma three years after cystectomy of an endometrioma with
severe atypical changes.*

Prefumo, ef al.'® showed that atypia was significantly more de-
tected in patients suffering from EOAC compared to those with
endometriosis alone (100% of cases compared to 2% of controls).
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Figure 2. Transition of endometriosis to carcinoma. (H&E stain, x100).

The researchers also recognized that complex hyperplasia, but not
simple hyperplasia, was significantly more frequent in cases with
EAOC compared to those without malignancy (50% compared
to 1%).2

In a study by Fukunaga, et al., 24% of ovarian cancers were as-
sociated with ovarian endometriosis and 61% of EAOC had atypi-
cal endometriotic foci.”

Ogawa, et al.* reported atypical endometriosis in 78% of cases
with EACO. In our study, atypical endometriosis was seen in 11
out of the 28 EACO cases (39%).

There are some limitations in our study. The study population
was limited and some histologic types of ovarian cancer were few
in number. Thus, larger studies are recommended to shed light on
pathogenesis of atypical endometriosis in ovarian cancer.

In conclusions, endometrioid and clear cell carcinoma were the
most common subtypes of EACO. In addition, atypical endome-
triosis was more commonly detected in endometrioid and clear
cell carcinomas which are included in type I cancer. Thus, it may
be concluded that atypical endometriosis is one of the precursors
of type I ovarian cancer. Further studies are warranted on the role
of atypical endometriosis in the pathogenesis of ovarian cancer.
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