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Abstract 

Background: To evaluate the clinical outcome of atypical endometriosis and its association with ovarian malignancy.

Methods: This retrospective study included patients diagnosed with atypical endometriosis between January 2001 
and December 2017. All patients had received surgical treatment for ovarian tumor. The clinical characteristics and 
histopathological results of all patients were reviewed.

Results: Atypical endometriosis was diagnosed in 101 patients. We analyzed 98 patients with a mean age of 
34.8 years (range: 16–58 years). Ten patients (10.2%) had previously undergone endometriosis surgery more than 
once. In total, 12 (12.2%) patients had atypical endometriosis‑associated ovarian malignancy—nine had carcinomas 
and three had borderline tumor. The tumors were pathologically classified as follows: five, clear cell carcinomas; two, 
endometrioid adenocarcinomas; one, mixed clear cell and endometrioid adenocarcinoma; one, seromucinous carci‑
noma; two, mucinous borderline tumors; and one, seromucinous borderline tumor.

Conclusion: Atypical endometriosis is most frequently associated with clear cell carcinoma and endometrioid 
adenocarcinoma. To identify the risk of ovarian malignancy and manage patients with endometriosis, diagnosing 
atypical endometriosis and recognizing its precancerous potential are important.
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Background
Endometriosis is defined as the presence of endometrial 
tissue outside the uterus [23]. It is a common gynecologi-
cal disease that is estimated to occur in 5–8% of repro-
ductive-aged women [20]. Although endometriosis is 
considered as a benign disease, it has a unique ability to 
metastasize and invade other tissues [27]. Some cases of 
endometriosis are closely related to ovarian malignancy 
[27]. In 1925, Sampson first described the criteria to 
diagnose a malignant tumor arising from endometriosis, 
which were as follows: evidence of endometriosis close to 

the tumor, exclusion of invasion from other sources, and 
presence of tissue resembling endometrial stoma sur-
rounding characteristic epithelial glands [17]. In addition, 
in 1953, Scott indicated that transition of endometriosis 
from benign to malignant should be confirmed histologi-
cally [19].

Atypical endometriosis was first described by Czer-
nobilsky and Morris in 1979 [3]. Atypical endometriosis 
is considered to have premalignant potential, is charac-
terized by dysplastic features with cellular atypia, and is 
different from typical endometriosis [10]. Endometriosis-
associated tumorigenesis involves pathophysiological 
progression of endometriosis to atypical endometriosis, 
followed by formation of a well-defined borderline tumor 
and development of ovarian malignancy [23]. However, 
it is difficult to diagnose accurately the atypical endome-
triosis. In the real world, there are few cases diagnosed as 
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atypical endometriosis, so clinicians do not fully under-
stand the clinical significance of atypical endometriosis. 
In this study, we investigated the clinical feature of atypi-
cal endometriosis and the association between atypical 
endometriosis and endometriosis-associated ovarian 
malignancy.

Methods
This retrospective study included patients diagnosed 
with atypical endometriosis at Cheil General Hospital 
& Women’s Healthcare Center between January 2001 
and December 2017. All patients had undergone sur-
gical treatment for ovarian mass and were diagnosed 
with atypical endometriosis. Patients with a history of 
malignant disease were excluded. Medical charts were 
reviewed for clinical characteristics and laboratory find-
ings. Further, histopathological results were reviewed 
by an expert gynecologic pathologist. The study was 
approved by the Institutional Review Board (No. CGH-
IRB-2018–22). All procedures performed in this study 
were in accordance with the ethical standards of the 
institution and with the 1964 Helsinki declaration and its 
later amendments.

Statistical analyses
Categorical variables are presented as numbers and 
percentages, and continuous variables are presented as 
means and standard deviations. Continuous and categor-
ical variables were analyzed using a t-test and chi-square 
test, respectively. A p-value of less than 0.05 was con-
sidered statistically significant. Data analyses were per-
formed using SPSS for Windows (version 17.0; SPSS Inc., 
Chicago, IL, USA).

Results
A total of 101 patients were diagnosed with atypical 
endometriosis in the study period. Among them, two 
patients had endometrial adenocarcinoma and one 
patient had received treatment for ovarian mucinous 
borderline tumor 10 years ago. These three patients were 
excluded and remaining 98 patients were included in 
the study. During the same period, 13,074 patients were 
surgically diagnosed with endometriosis in this hospital. 
Therefore, the prevalence of atypical endometriosis was 
approximately 0.8%.

Clinical characteristics of the patients with atypical 
endometriosis are presented in Table  1. The mean age 
of patients was 34.8  years. In total, 88 (89.8%) patients 
were diagnosed with atypical endometriosis during their 
first surgery for endometriosis. Ten patients (10.2%) 
had previously undergone endometriosis surgery more 
than once. The mean duration from first surgery to diag-
nosis of atypical endometriosis was 7.4  years (range: 

3–24  years). One patient was diagnosed with atypical 
endometriosis during the third surgery for ovarian endo-
metriosis. The mean diameter of the ovarian cyst was 
7.2  cm (range: 2–15.5  cm). Atypical endometriosis was 
found in the right ovary (55.1%), left ovary (35.7%), both 
ovaries (8.2%), and pelvic peritoneum (1%). Serum tumor 
markers were found to be elevated (CA-125: 87.0 U/mL, 
CA-19–9: 58.0 U/mL). Most of the atypical endometrio-
sis cases were found to be benign endometriosis (87.7%); 
however, twelve cases (12.3%) of atypical endometrio-
sis were found to be associated with malignant ovarian 
tumor.

Characteristics of atypical endometriosis with ovarian 
malignancy are presented in Table  2. The mean age of 
patients was 36.3 years and the mean diameter of the cyst 
was 8.8 cm (1.2–15 cm) in atypical endometriosis with 
ovarian malignancy. Malignant tumors associated with 
atypical endometriosis were borderline tumors (three 
cases) and invasive carcinoma (nine cases). These tumors 
were pathologically classified as follows: five, clear cell 
carcinoma (stage Ic); two, endometrioid adenocarcinoma 
(stage Ib and Ic); one, seromucinous carcinoma (stage 
IIb); and one, mixed carcinoma (clear cell and endome-
trioid; stage IIb).

The mean follow-up period for atypical endometriosis, 
except for patients with atypical endometriosis-associ-
ated ovarian malignancy, was 44.5 months. Seven of the 
12 patients who were diagnosed with recurrent ovarian 

Table 1 Patient characteristics of atypical endometriosis (N = 98)

Category Number

Age (years, range) 34.8 ± 7.3 years (16 ~ 58 years)

Parity (range) 0.5 ± 0.9 (0 ~ 3)

Infertility history 17 (17.3%)

Number of previous surgery for endometriosis

 0 88 (89.8%)

 1 9 (9.2%)

 2 1 (1.0%)

Largest diameter (cm, range) 7.2 ± 2.7 (2 ~ 15.5)

Tumor marker (U/mL)

 CA‑125 87.0 ± 100.2

 CA‑19–9 58.0 ± 60.2

Location of atypical endometriosis

 Right ovary 54 (55.1%)

 Left ovary 35 (35.7%)

 Both ovaries 8 (8.2%)

 Pelvic peritoneum 1 (1.0%)

Histopathology

 Atypical endometriosis (AE) 86 (87.7%)

 AE + Borderline tumor 3 (3.1%)

 AE + Carcinoma 9 (9.2%)
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endometriosis by ultrasound underwent additional sur-
gery. Two patients were diagnosed with recurrent atypi-
cal endometriosis. Two patients were diagnosed with 
recurrent atypical endometriosis after 4 years of the first 
surgery. One of these two patients had received gonado-
tropin-releasing hormone agonist treatment for 6 months 
after the first surgery, whereas the other did not receive 
any hormonal therapy after the first surgery

Comparison between atypical endometriosis alone 
and atypical endometriosis with ovarian malignancy 
is presented in Table  3. The mean size of ovarian cyst 
in atypical endometriosis with malignant tumor was 
significantly larger than that in atypical endometriosis 
alone (p = 0.025). No statistical differences in mean 
age, parity, and serum tumor maker levels were noted 
between the groups.

Discussion
Previous studies have reported that ovarian endometrio-
sis may develop into primary malignant ovarian tumor. 
The risk of malignant transformation of endometriosis 
occurs in 0.7–4.5% of patients [1, 7, 21]. Endometriosis 
is associated with an increased risk of epithelial ovarian 
cancer development, especially clear cell and endome-
trioid carcinoma. Although clear cell and endometrioid 
subtypes are rare among all epithelial ovarian cancers, 
they are most common in endometriosis-associated 
ovarian cancer (EAOC) [8, 9, 16]. In our study, clear cell 
and endometrioid subtypes were found in 8 of 9 patients 
with invasive carcinoma. Clear cell carcinoma was the 
most common and was found in six patients. Several 
studies have indicated that patients with EAOC are more 
likely to be younger and to have longer disease-free sur-
vival than those with epithelial ovarian carcinoma not 
associated with endometriosis [2, 22]. In addition, EAOC 
is more likely to be diagnosed at an early stage and with 
low grade of tumor [6, 9, 12].

Incidence of ovarian atypical endometriosis is not well 
known. Two studies reported the incidence of atypical 
endometriosis to be approximately 1.7% and 5.9% in 255 
and 339 benign ovarian endometriosis cases, respectively 
[5, 15]. The incidence of atypical endometriosis is found 
to be high (61–78%) in EAOC [5, 14]. In our study, the 
incidence of atypical endometriosis was approximately 
0.8% in 13,074 patients diagnosed with benign endome-
triosis. The frequency of atypical endometriosis was low 
in our study because our study included considerably 
more cases than the previous studies. In addition, atypi-
cal endometriosis was diagnosed by extensive sections of 
specimen in previous studies. However, in real clinical 
practice, performing extensive pathological examination 
for each specimen is difficult. Therefore the real inci-
dence of atypical endometriosis may be higher than 0.8% 
in the present study.

Atypical endometriosis represents a transition from 
endometriosis to carcinoma that may occur in the pro-
cess of endometriotic tissue undergoing chronic inflam-
mation and oxidative stress [11]. Several molecular and 
genetic mechanisms have been demonstrated to sup-
port that endometriosis may lead to epithelial ovarian 
carcinoma. EAOC is associated with overexpression of 
vascular endothelial growth factor (VEGF), and VEGF 
expression in atypical endometriosis may be associated 
with the malignant transformation of endometriosis [4]. 
Somatic mutations such as ARID1A, PTEN, and PIK3CA 
have been reported in patients displaying atypical endo-
metriosis and development of endometrioid and clear 
cell carcinomas [13, 18, 25]. Activation of oncogenic 
KRAS and PIK3CA pathways and inactivation of tumor 
suppressor genes, ARID1A and PTEN, are observed in 

Table 2 Characteristics of atypical endometriosis with ovarian 
malignancy (N = 12)

Category Number

Age (years, range) 36.3 ± 5.2 (29 ~ 46)

Parity (range) 0.8 ± 1.0 (0 ~ 2)

Tumor size (cm, range) 8.8 ± 3.1 (1.2 ~ 15)

Tumor marker (U/mL)

 CA‑125 122.9 ± 113.1

 CA‑19–9 43.8 ± 65.3

Location of atypical endometriosis

 Right ovary 6

 Left ovary 6

Histopathology

 Borderline malignancy (n = 3) Mucinous (n = 2), 
Seromucinous 
(n = 1)

 Invasive carcinoma (n = 9)

  Clear cell carcinoma (5) Stage Ic

  Endometrioid adenocarcinoma (2) Stage Ib, Ic

  Mixed (clear cell + endometrioid) (1) Stage IIb

  Seromucinous carcinoma (1) Stage IIb

Table 3 Comparison between atypical endometriosis (AE) alone 
and AE with ovarian malignancy

Category AE alone
(n = 86)

AE + ovarian 
malignancy (n = 12)

p-value

Age (years) 34.6 ± 7.5 36.3 ± 5.2 0.452

Parity 0.5 ± 0.8 0.8 ± 1.0 0.344

Tumor size (cm) 7.0 ± 2.6 8.8 ± 3.1 0.025

Tumor marker (U/mL)

 CA‑125 97.4 ± 13.0 122.9 ± 113.1 0.222

 CA‑19–9 43.8 ± 65.3 43.8 ± 65.3 0.464
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clear cell and endometrioid ovarian carcinomas, respec-
tively [26].

The large size of atypical endometriotic cyst was associ-
ated ovarian malignancy (p = 0.025) in our study. Serum 
tumor marker levels did not distinguish patients with 
malignant ovarian tumors associated with atypical endo-
metriosis. The risk of ovarian malignancy in patients with 
atypical endometriosis was not completely understood 
because of small sample size. However, atypical endome-
triosis has been implicated in the development of ovarian 
malignant tumor—a small number of patients will pro-
gress along the continuum from endometriosis to EAOC. 
It is not necessary for patients with endometriosis to be 
screened for cancer. However, if they are diagnosed with 
atypical endometriosis, they should be counseled for the 
potential risk of progression to endometriosis-associated 
ovarian malignancy [24].

Conclusions
Diagnosing atypical endometriosis and recognizing its 
precancerous potential are important for identifying 
the risk of ovarian malignancy and managing patients 
with endometriosis. Results showed that the large size 
of atypical endometriotic cyst was associated ovarian 
malignancy. Further, careful long-term follow-up of the 
patients with large atypical endometriosis is required.
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