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Abstract
Purpose  The aim of this study was to determine the clinicopathologic features and the prognostic significance of Stage I 
ovarian clear cell and endometrioid carcinomas arising from endometriotic cysts.
Materials and methods  Patients with either Stage I ovarian clear cell or endometrioid carcinoma were divided into three 
groups. *Group 1: Patients with cancers arising from endometriotic cysts *Group 2: Patients with ovarian and pelvic endo-
metriosis *Group 3: Patients without endometriosis Patient characteristics (overall survival and disease-free survival) were 
compared between groups.
Results  Of the 78 patients who participated in this study, 39 were in group 1, 13 were in group 2, and 26 were in group 3. 
The mean age in groups 1, 2, and 3 were 46 years, 54 years, and 48 years, respectively (p = 0.39). Tumoral characteristics, 
including capsule rupture, positive cytology, grade, and the presence of synchronous endometrial cancer were similar in 
both groups. The 5-year overall survival rate in groups 1, 2, and 3 were 100, 90, and 93%, respectively (p = 0.4). Moreover, 
the recurrence rates did not differ significantly between groups. Furthermore, subgroup analysis of clear cell carcinoma 
and endometrioid adenocarcinoma separately showed no effect of endometriosis on disease-free survival (DFS) or overall 
survival (OS).
Conclusion  Clear cell or endometrioid ovarian carcinoma arising from ovarian and/or pelvic endometriosis shares the same 
clinicopathologic characteristics with their counterparts that do not arise from endometriosis and patients have similar overall 
and disease-free survival.
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Introduction

Endometriotic cysts are cystic forms of ovarian endome-
triosis. They account for about 17–44% of all cases of 
endometriosis [1]. Endometriosis exhibits several fea-
tures of invasive cancer and has been shown to undergo 
malignant transformations [2]. In addition to genetic stud-
ies, several clinical studies have reported such malignant 

transformations, especially in endometrioid and clear cell 
cancer subtypes [3–6]. Recent researches indicate that 
patients with endometriosis have an increased lifetime risk 
of developing ovarian cancer [2, 7, 8]. Van Gorp et al. [9] 
reported an estimated prevalence between 0.9 and 4.5% 
for epithelial ovarian cancer (EOC) among patients with 
endometriosis.

As earlier studies were based on non-standardized patient 
selection criteria, they were unable to determine the prog-
nostic significance of EOC originating from endometriosis 
[10–15]. EOC histology reports are very heterogeneous, 
making a comparison between various reports suboptimal. 
Additionally, the association between endometriosis and 
EOC survival outcomes remains unclear, as findings regard-
ing this relationship have been inconsistent. Some studies 
observed that the survival rate was higher in patients with 
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endometriosis than in non-endometriotic patients [14, 16]. 
However, others did not [11–13].

The relationship between endometriosis and EOC is not 
well-known. The molecular basis of the issue is a hot topic 
and recently, researchers have focused on it. Major genetic 
alterations have been reported, including PTEN, K-RAS, and 
β-catenin gene mutations, as well as loss of ARID1A expres-
sion [17–20]. Although the relationship between cancer and 
endometriosis remains unclear, some researchers have pos-
ited that endometriosis-associated ovarian carcinoma should 
be considered a distinct clinical entity [9, 21].

Most patients with carcinomas that arise from endometri-
otic cysts are diagnosed at Stage I of the disease because of 
associated symptoms such as pelvic pain. This study aimed 
to determine the prognostic significance and characteristics 
of Stage I endometrioid and clear cell subtypes of EOC 
originating from endometriotic cysts.

Materials and methods

This study included patients diagnosed as ovarian carcinoma 
between 2007 and 2017 at Baskent University, School of 
Medicine, Department of Obstetrics and Gynecology, Divi-
sion of Gynecologic Oncology, Ankara, Turkey. The elec-
tronic files of patients that were diagnosed with ovarian 
cancer were retrospectively reviewed. Of the 108 patients 
identified with ovarian endometrioid or clear cell ovarian 

adenocarcinoma, 78 (72.2%) had Stage I cancer and were 
included in the study.

78 patients were divided into three groups based on 
pathology findings as follows:

•	 Group 1: Patients with cancers arising from endometri-
otic cysts.

•	 Group 2: Patients with ovarian and pelvic endometriosis.
•	 Group 3: Patients without endometriosis.

Cancer was considered to have originated from endome-
triotic cysts based on evidence of malignant transition in 
these cysts, and the presence of a junction between a normal-
appearing cyst epithelium and the carcinoma. Patients with 
endometriosis that did not meet these criteria for cancer aris-
ing from endometriosis constituted the second group (pelvic 
endometriosis).

Clinicopathological data were compared among groups, 
as shown in Table 1. Moreover, synchronous tumors of the 
ovaries and endometrium were identified and analyzed. All 
specimens that originated from endometriotic cysts had a 
cystic macroscopic appearance and were re-evaluated by an 
experienced gyneco-pathologist (Author 3). The survival 
status of each patient was determined as dead or alive at the 
median follow-up time. According to the hospital’s proto-
col, all patients underwent standard cytoreductive surgery, 
including total abdominal hysterectomy, bilateral salpingo-
oopherectomy, bilateral pelvic and para-aortic lymph node 
dissection, and omentectomy. None of the patients required 

Table 1   Characteristics of 
patients with stage I ovarian 
endometrioid and clear cell 
carcinoma that arose from 
endometriotic cysts, with and 
without pelvic endometriosis

Arose from endo-
metriotic cysts n 
(%)

With pelvic 
endometriosis 
n (%)

Without endo-
metriosis n (%)

Total n (%) p

Patients 39 (50%)  13 (16.7)  26 (33)  78 (100) 
Age (years ± SD)  46.1 ± 9.6  54 ± 13  48.3 ± 10.2  0.39
Ca 125 U mL−1

(mean ± SD) 
97 ± 45 99 ± 60 126 ± 80 0.97

Histology
 Clear cell  23 (62.1) 5 (13.6) 9 (24.3) 37 (47.4)   0.12 
 Endometrioid  16 (39) 8 (19.6) 17 (41.4) 41 (52.6) 

Capsule rupture (+)  12 (44.4)  5 (18.6)  10 (37)  27 (35.5)  0.7 
Cytology (+)  2 (33.3)  1 (16.7)  3 (50)  6 (7.8)  0.76 
Grade (endometrioid)
 Grade I  8 (40)  6 (30)  6 (30)  20 (48.8) 
 Grade II  5 (41.6)  2 (6.8)  5 (41.6)  12 (29.3)  0.44 
 Grade III  3 (33.3)  0  6 (66.6)    9 (22)  

Stage
 Stage IA  22 (61.1) 6 (16.6) 8 (22.3) 36 (46.2)  0.22 
 Stage IC  17 (40.4) 7 (16.6) 18 (43) 42 (47.8) 

Synchronous tumor  4 (30.7) 2 (15.3) 7 (64) 13 (16.7)  0.2 
Number of patients who 

received chemotherapy
30 (76.9) 10 (76.9) 21 (80.9) 61 (80.2) 0.98
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extensive surgery. Following surgery, patients received 
apaclitaxel and carboplatin chemotherapy regimen based 
on their FIGO stage and histologic subtype. Instances of 
recurrence were confirmed via computerized tomography 
(CT) scans and elevated serum CA 125 levels. Statistical 
analysis was performed using SPSS for Mac. Between-group 
comparisons were made using the Chi square or Fisher’s 
exact test. Survival analysis was conducted using the log-
rank test and adjusted Kaplan–Meier model. The level of 
statistical significance was set at p < 0.05 done.

Results

The study included 78 patients that met the inclusion crite-
ria. Of the 78 patients with ovarian endometrioid and clear 
cell adenocarcinoma, 39 (50%) had tumors that originated 
from endometriotic cysts (group 1), 13 (16.7%) had pelvic 
endometriosis (group 2), and 26 (33.3%) did not have endo-
metriosis (group 3). Patient and tumor characteristics are 
summarized in Table 1. The mean age of the patients in 
group 1 was 46.1 ± 9.6 years, compared to 54 ± 13 years in 
group 2 and 48.3 ± 10.2 years in group 3.

Of all the patients in the study, 37 (47.4%) had clear 
cell adenocarcinoma, of which 23 (62%) had cancer aris-
ing from endometriotic cysts. In addition, 41 (52.6%) of the 
78 patients included in this study had ovarian endometrioid 
adenocarcinoma, of which 16 (39%) had cancer originating 
from endometriotic cysts. Tumor grade did not differ signifi-
cantly between these patients (p = 0.44).

Furthermore, 36 (46.2%) patients were diagnosed as 
Stage IA cancer, of which 22 (61.1%) had cancer that origi-
nated from endometriotic cysts, 6 (16.6%) had endometrio-
sis, and 8 (22.3%) did not have endometriosis. This relation-
ship was not significant (p = 0.22). Synchronous tumors were 
noted in 13 patients with endometrioid adenocarcinoma of 
uterus. The number of such tumors in each of the 13 patients 
did not differ significantly (p = 0.2).

Adjuvant chemotherapy following primary surgery was 
administered in 61 (78.2%) of the patients, and 17 patients 
with Stage IA endometrioid adenocarcinoma were followed 
up. In addition, two patients who received a paclitaxel and 
carboplatin regimen had platinum resistance.

The median follow-up time was 60.2 months (range: 
5–125 months). The 5-year overall survival (OS) rate was 
94.9% and the progression-free survival (PFS) rate was 
92.3% for all patients. The difference in survival rates among 
the groups was not statistically significant (p = 0.4–0.6) 
(Figs. 1 and 2).

In total, six patients had a recurrence and four patients 
died during follow-up. Subgroup analysis according to dis-
ease staging and histology also showed that there was no 
significant difference in 5-year OS and DFS. Results of sub-
group analysis are given in Tables 2 and 3.

Discussion

This study aimed to determine the characteristics and prog-
nostic significance of early stage clear cell and ovarian 
endometrioid adenocarcinomas arising from endometriotic 

Fig. 1   5-year overall survival 
curves of patients with stage 
I ovarian endometrioid and 
clear cell carcinoma arose from 
endometriotic cysts and with or 
without pelvic endometriosis
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cysts. The overall rate of EOC originating from endome-
triotic cysts was 42.5% (46/108) among patients with clear 
cell and endometrioid EOC, and 7.3% (57/780) among all 
EOC patients. We determined concurrent, coincidental, and 
co-existing endometriosis as a distinct group.

In this study, endometriosis and endometriotic cysts 
were not observed to be risk factors for synchronous 
endometrial cancer (p = 0.2). Additionally, there were no 
significant differences in 5-year OS, DFS, or recurrence 

based on if the origin was from endometriotic cysts or 
not. Moreover, tumor grade in-patients with endometrioid 
adenocarcinoma were similar. Furthermore, evaluation of 
endometroid and clear cell histological subtypes was con-
ducted separately for subgroup analysis. Also, 5-year OS, 
DFS and recurrence rates were all similar. In this study, 
endometriosis was not a prognostic factor. This study is 
unique and uniform because of its inclusion criteria. Only 
patients with Stage I EOC originating from endometriotic 
cysts were included to ensure uniformity. Patients with 

Fig. 2   5-year disease-free 
survival curves of patients with 
stage I ovarian endometrioid 
and clear cell carcinoma arose 
from endometriotic cysts and 
with or without pelvic endome-
triosis

Table 2   Recurrence and death according to disease stage and endo-
metriosis status in patients with ovarian endometrioid adenocarci-
noma

n Death Recurrence p

Arose in endometriotic cyst
 Stage 1A 9 0/9 0/9 0.92
 Stage 1C 7 0/7 0/7 0.87
 Total 16 0/16 0/16

With pelvic endometriosis
 Stage 1A 3 0/3 1/3 0.91
 Stage 1C 5 0/5 0/5 0.88
 Total 8 0/8 1/8

Without endometriosis
 Stage 1A 5 0/5  0/5  0.75 
 Stage 1C 12 1/12 2/12 0.82
 Total 17 1/17 2/12

Total 41 1/41 3/41

Table 3   Recurrence and death according to disease stage and endo-
metriosis status in patients with ovarian clear cell carcinoma

n Death Recurrence p

Arose in endometriotic cyst
 Stage 1A 13 2/13 2/13 0.72
 Stage 1C 10 0/10 0/10 0.81 
 Total 23 2/23 2/23

With pelvic endometriosis
 Stage1A 3 0/3 0/3 0.91
 Stage 1C 2 0/2 0/2 0.86
 Total 5 0/5 0/5

Without endometriosis
 Stage 1A 3 0/3 0/3 0.79
 Stage 1C 6 1/6 1/6 0.81
 Total 9 1/9 1/9 0.83

Total  37 3/37 3/37
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ovarian and pelvic endometriosis constituted a separate 
group (group 2).

Patients with endometriosis-associated ovarian cancer 
tend to be younger, have a high incidence of Stage I disease, 
have a lower incidence of lymph node metastasis and dis-
play lower positive peritoneal cytology [10–16]. However, 
mean patient age, number of patients with positive cytology, 
and the median CA 125 level were similar across the three 
groups in our study. This may be a result of considering 
pelvic endometriosis as a distinct group.

Endometriosis was believed to be a good prognostic fac-
tor by some authors [10, 16, 22, 23]. However, the term 
“arising in endometriosis” is not clear. Many authors classi-
fied concurrent endometriosis under the umbrella of cancers 
arising in endometriosis. For example, a recent study from 
Korea reported longer disease-free survival (DFS) (87% vs. 
95%) and greater OS (70% vs. 76%), even in Stage I disease 
for patients with endometriosis [22]. Subgroup analysis con-
ducted based on disease stage yield comparable results to our 
study. However, authors classified endometriosis occurring 
elsewhere in the ovary as originating from endometriosis.

The belief that endometriosis is a good prognostic factor 
has now been challenged by some authors. In these studies, 
FİGO stage continued to be the most important prognostic 
factor [10–14]. This is one of the reasons why only Stage I 
patients were included in our study. Wang et al. [13] con-
ducted a 12-year cohort study that included 188 patients 
with endometrioid EOC, of which 32 (17%) had endometrio-
sis. The patients with endometriosis had better OS (96.9% 
vs. 84%, p = 0.027), and had lower recurrence and mortal-
ity rates (18.8% vs. 56.4%, p < 0.001). Nonetheless, multi-
variate analysis showed that menopausal status and FIGO 
stage were the only independent predictors of OS. Further-
more, the researchers analyzed concurrent endometriosis 
and defined endometriosis-associated ovarian cancer as the 
presence of endometriosis in the same ovary, a contralateral 
ovary, or in extra-ovarian tissue. However, it is difficult to 
compare our study’s results with those from Wang et al. [13] 
due to differences in inclusion criteria, and our study’s focus 
on cancers arising from endometriotic cysts.

A recent nationwide study from Denmark reported 
shorter OS in ovarian clear cell carcinoma patients with 
pelvic endometriosis. The researchers included patients 
with ovarian clear cell carcinoma of any stage and divided 
them into three groups according to endometriosis status 
as follows: ovarian endometriosis (ipsilateral or contralat-
eral ovary), pelvic endometriosis and, no endometriosis. 
The study reported that there was no difference in OS 
between the groups, but patients with pelvic endometrio-
sis had poorer prognosis than those without endometrio-
sis. Although the study included a satisfactory number 
of patients from this unique population, it did not report 

the macroscopic appearance of ovarian endometriosis, and 
included patients with contralateral ovarian endometriosis 
in the ovarian endometriosis group [24]. In contrast, our 
study classified patients with contralateral ovarian endo-
metriosis as having co-existing endometriosis. Further-
more, cancers that originated from endometriotic cysts had 
a cystic macroscopic appearance (endometrioma).

Kumar et al. [11] reported a higher 5-year OS rate in 
patients with endometriosis-associated EOC (62% vs. 
51%, p = 0.038). Their study included 226 EOC patients, 
of which 42 had endometriosis. Remarkably, 23 (54.8%) 
of the 42 patients with endometriosis and 148 (80.4%) of 
the 184 patients in the non-endometriotic group displayed 
serous histology. They also reported that based on multi-
variate analysis, endometriosis did not have a significant 
effect on survival (p = 0.3). Additionally, their subgroup 
analysis showed that the difference in survival between 
Stage I patients with and without endometriosis was not 
significant (p = 0.18).

A recent Italian study reported that patients with ovar-
ian clear cell adenocarcinoma originating from endometri-
otic cysts did not have any survival advantage, compared 
to patients in the non-endometriotic group [15]. In con-
trast, another Italian study by Orezzoli et al. [10] reported 
that the presence of endometriosis in patients with ovarian 
clear cell carcinoma is associated with a good progno-
sis. Cuff et al. [12] studied 144 ovarian cancer patients 
with clear cell, endometrioid, and mixed histology car-
cinomas, and observed that the best overall predictor of 
DFS was FIGO stage at presentation (p < 0.001). Moreo-
ver, they reported that endometriosis was not significantly 
correlated with DFS (p = 0.7). A meta-analysis by Kim 
et al. [14] that included 20 case–control and 15 cohort 
studies showed that EOC associated with endometriosis 
has a similar OS and DFS as EOC not associated with 
endometriosis.

In conclusion, our study’s findings indicate that patients 
with early stage ovarian clear cell carcinoma and endome-
trioid adenocarcinoma that arose from endometriotic cysts 
are not clinicopathologically very different to patients with 
non-endometriotic carcinomas.

Based on this, clinicians should not consider endome-
triosis as a good prognostic factor. Furthermore, it is pre-
mature to consider cancers that arise from endometriotic 
cysts as a distinct entity. Additional research, particularly 
focused on molecular biology and genetics, is needed to 
clarify this relationship.
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