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Abstract 
Ovarian atypical endometriosis (AE) is a premalignant lesion, and its potential to progress to endometriosis-associated ovarian 
cancer emphasizes its significance. However, the true risk of malignancy in AE remains unclear. Therefore, this study aimed to 
investigate the clinical outcomes of ovarian AE after ovarian cystectomy. We retrospectively reviewed the medical records and 
histopathological reports of 41 patients who had been diagnosed with ovarian AE between January 2011 and April 2020. We 
reviewed age, obstetric history, age at menarche, preoperative CA 125 level, C-reactive protein level, erythrocyte sedimentation 
rate, endometriosis stage, mean follow-up duration, postoperative hormonal therapy, and prognosis, including recurrence of 
endometriosis and malignant transformation. Among 41 patients with pathologically diagnosed ovarian AE, 26 were followed 
up after cystectomy only. The average follow-up period was 58.27 ± 33.22 months in cystectomy only patients. The mean age 
of the patients with cystectomy only versus that of patients with endometriosis-associated ovarian carcinoma was 32.73 ± 6.10 
versus 48.29 ± 4.35 (P < .01) years. The preoperative CA 125 level was 115.63 ± 219.06 versus 225.75 ± 163.39 (P < .051) U/
mL. Patients with endometriosis-associated ovarian carcinoma or other diseases and those who underwent oophorectomy were 
excluded. After surgery, hormone therapy was administered to 22 of 26 patients, and the remaining 4 patients were followed up 
without additional treatment. Endometriosis recurrence occurred in 5 patients, 1 of whom underwent second-line laparoscopic 
ovarian cystectomy. However, no malignant transformations were observed. Ovarian AE has a low possibility of malignant 
transformation. Conservative treatment is recommended after appropriate ovarian cystectomy, such as enucleation.

Abbreviations:  AE = atypical endometriosis, EAOCs = endometriosis-associated ovarian carcinomas.
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1. Introduction

Endometriosis is a common gynecological disorder character-
ized by ectopic growth of endometrial glands and stroma.[1] Its 
prevalence in the general population ranges from 5% to 15% 
according to 1 study, and is increased among women with pelvic 
pain and/or infertility at a range of 30% to 50%.[2] Recently, in 
addition to surgical diagnosis, diagnosis using imaging modali-
ties such as sonography and magnetic resonance imaging (MRI) 
has been introduced, and consequently the incidence rate has 
increased.

In 1925 and 1953, Sampson and Scott proposed the theory 
that endometriosis, a benign disease, could progress to malig-
nancy.[3,4] They explained that when benign and malignant tis-
sues coexist, gradual changes such as cytologic atypia, are seen 
in both malignant changes in endometriosis.

Accumulating evidence suggests that ovarian endometriosis 
can give rise to various ovarian malignancies, generally termed 
endometriosis-associated ovarian carcinomas (EAOCs). EAOC 

may refer to ovarian cancer with both cancer cells and endo-
metriosis or the presence of both ovarian cancer and pelvic 
endometriosis.[5] Studies have shown that the risk of progres-
sion from endometriosis to malignancy is approximately 0.5% 
to 1%.[6]

Atypical endometriosis (AE) is diagnosed pathologically 
according to the endometriotic glands and whether cytologic 
atypia or architectural atypia, which is very rare, are present. 
AE is recognized as a premalignant lesion, and the existence of 
EAOC further emphasizes its importance.

However, the true risk of malignancy in AE versus typical 
ovarian endometriosis remains unclear. However, Fukunaga 
et al[7] recommended that close scrutiny of cellular atypia or 
hyperplasia in cases of endometriosis be applied to determine 
increased risk of concurrent or subsequent malignancy in the 
ovarian and extra-ovarian sites.

Many researchers have reported that AE possesses premalig-
nant potential characterized by cytologic atypia and architec-
tural atypia attributed to premalignant changes.[7–9] Even if no 
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ovarian malignancy is present at the time of diagnosis, carci-
noma may develop later from the remnant AE lesion. Therefore, 
close monitoring and long-term follow-up are recommended for 
patients diagnosed with AE.[10]

Although standards for management of AE have not yet been 
established, cystectomy or unilateral oophorectomy are most 
often performed when AE occurs in women of childbearing age. 
However, studies on the rate of recurrence or progression of AE 
to ovarian cancer are lacking.

Thus, this study aimed to investigate the clinical outcomes of 
ovarian AE after ovarian cystectomy.

2. Materials and Methods

2.1. Patients

We retrospectively reviewed the medical records and histopa-
thology reports of 41 patients that had been diagnosed with AE 
at Kyungpook National University Chilgok Hospital between 
January 2011 and April 2020. This study was approved by the 
Institutional Review Board of our hospital (KNUCH 2022-01-
002). The need for informed consent was waived owing to the 
retrospective design of the study. All procedures performed were 
in accordance with the ethical standards of the institution as well 
as the 1964 Declaration of Helsinki and its later amendments.

We searched for AEs using a clinical database and big data, 
BIG-CEN MED (version 2.0; SOFTCEN Ltd., Korea). We 
reviewed age, obstetric history, age at menarche, preoperative 
CA 125 level, C-reactive protein level, erythrocyte sedimenta-
tion rate, endometriosis stage, mean follow-up period, postop-
erative hormonal therapy, and prognosis such as recurrence of 
endometriosis or malignant transformation.

2.2. Atypical endometriosis and the stage of endometriosis

The diagnosis of AE was made based on the presence of epi-
thelial cells with features previously suggested by Czernobilsky 
and Morris, and LeGrenade and Silverberg.[11,12] These features 
included large hyperchromatic or pale nuclei with moderate to 
marked pleomorphism, increased nuclear-to-cytoplasmic ratio, 
as well as cellular crowding, stratification, or tufting. All patho-
logical sections were reviewed by qualified pathologists. The 
severity of endometriosis was assessed as stages I to IV accord-
ing to the revised American Fertility Society classification, as 
amended in 1985.

2.3. Recurrence

Recurrence was diagnosed by pathological confirmation, and 
suspected recurrence was based on ultrasonography and/or 
MRI. Recurrence of ovarian endometrioma was considered 
when transvaginal or transrectal ultrasonography indicated 
the presence of a round cystic mass with a minimum diame-
ter of 20 mm, thick walls, regular margins, homogeneous low 
echogenic fluid content with scattered internal echoes, and the 
absence of papillary proliferation.[13] If these lesions persisted 
for more than 2 months, they were considered recurrent lesions.

Patients with suspected uterine endometriosis and peritoneal 
endometriosis such as those with increased CA 125 or increased 
menstrual pain and those without ovarian lesions were consid-
ered to have no recurrence.

2.4. Statistical analysis

Continuous data were expressed as mean ± standard deviation, 
and categorical data were presented as frequencies and percent-
ages. The follow-up date was calculated as the interval from 
the date of surgery to the date of the last outpatient visit. The 
Mann–Whitney U test was used to compare the 2 groups. All 

statistical analyses were performed using MedCalc® Statistical 
Software version 20.015 (MedCalc Software Ltd., Ostend, 
Belgium; https://www.medcalc.org; 2021).

3. Results

3.1. Patients’ distribution and postoperative treatment

In total, data from 1231 patients with ovarian cancer or ovar-
ian endometriosis were included in the analysis. Of these, 570 
patients had epithelial ovarian cancer, 741 had ovarian endo-
metriosis, and 103 had EAOC. Seven patients were diagnosed 
with EAOC and AE, 30 with AE only, and 4 with AE and breast 
or cervical cancer. A total of 41 patients had AEs (Fig. 1).

Among the 41 patients with pathologically diagnosed AE 
after surgery, 26 were followed up after undergoing cystectomy 
only; excluding 7 patients with EAOC, 4 with other malig-
nancies, and 2 who had undergone oophorectomy. Among 
the patients who had undergone ovarian cystectomy, 2 were 
excluded because they were lost to follow-up immediately after 
surgery. Postoperative hormonal therapy was administered to 
22 patients, and the remaining 4 patients were followed up 
without additional treatment. Hormonal therapy comprised 
oral progestin, gonadotropin-releasing hormone agonist, and 
oral contraceptives (Fig. 2).

3.2. Clinicopathologic characteristics and recurrence of 
cystectomy group

The average follow-up period was 58.27  ±  33.22 months in 
patients with cystectomy only. The mean age of the patients 
with cystectomy only versus that in patients with EAOC was 
32.73 ± 6.10 versus 48.29 ± 4.35 (P < .01) years. The preopera-
tive CA 125 level was 115.63 ± 219.06 versus 225.75 ± 163.39 
(P < .051) U/mL (Table 1).

Recurrence was suspected in 5 of the 26 patients who had 
undergone ovarian cystectomy based on ultrasonography and/
or MRI findings. One patient underwent second-line laparo-
scopic ovarian cystectomy. The histological results were typical 
of ovarian endometriosis. No malignant transformation of AE 
to ovarian cancer was observed.

3.3 Histologic types of endometriosis-associated ovarian 
carcinoma

All histological types of the 7 patients with EAOC fell 
under the categories of clear cell or endometrioid carcinoma 
(Table 2).

Figure 1. Content overlap and differences between ovarian cancer and 
endometriosis. The green portion presents 4 patients with atypical endome-
triosis (AE) and other malignancies, such as breast or cervical cancer.

https://www.medcalc.org
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4. Discussion
This study aimed to investigate the practical risks of AEs in clin-
ical practice. We reviewed the cases at our institution along with 
the existing literature to determine the safety of ovarian cystec-
tomy using a minimally invasive surgical approach in AE, which 
is considered a precancerous lesion.

Among the 26 patients at our institution, 5 (19.2%) were 
suspected or surgically confirmed to have recurrence of typical 
ovarian endometriosis. No malignant transformation of AE to 
ovarian cancer was observed. Similarly, in 2 recently published 
papers, despite many patients with AE, malignant transforma-
tion from AE to ovarian cancer has not been reported.[14,15] These 
studies focused on comparing the characteristics and recurrence 
rate of AE with those of typical endometriosis. On the other 
hand, our study focused on whether it was safe to preserve the 
ovaries in young patients with AE.

In contrast, there have been previous reports on the transfor-
mation from AE to EAOC; 2 cases of AE that developed into 
ovarian cancer after surgery can be found in the literature,[9,16] 
wherein transformation occurred at 3 years to 68 months after 
the first surgery. The difference in age between patients with 
EAOC and AE suggests the need for long-term follow-up of 15 
years or more in AE patients.

Through a review of cases from both our institution and the 
literature, it can be predicted that malignant transformation 
from AE to EAOC rarely occurs after surgery (Table 3).[8,14–16] 
However, several pieces of clinical, histological, and molecular 
biological evidence have suggested that AE is a disease with 
potential for malignant transformation. Among patients with 
endometriosis, a recent study reported that the prevalence of 
AE without ovarian cancer was 8.8% but increased to 34.6% in 
cases of ovarian cancer.[17] The literature reports an incidence of 
1.7%[18] to 32.3% for AE in cases without ovarian cancer[19] and 

Figure 2. Selection of patients with atypical endometriosis.

Table 1

Characteristics of patients with atypical endometriosis.

Variables EAOC (n = 7) Cystectomy (n = 26) P value 

Mean age (yr) 48.29 ± 4.35 32.73 ± 6.10 <.01
Obstetric history
  Gravity (n) 2.28 ± 1.89 0.54 ± 0.86 .01
  Parity (n) 1.43 ± 0.98 0.42 ± 0.76 .01
  Abortion (n) 0.86 ± 1.22 0.12± 0.33 .03
Menarche (yr) 13.71 ± 1.38 13.32 ± 1.46 .48
CRP (mg/dL) 1.10 ± 0.90 0.74 ± 3.16 <.01
ESR (mm/hr) 53.57 ± 43.17 19.88 ± 16.86 .06
HE4 (pmol/L) 85.88 ± 46.59 42.00 ± 13.23 .08
Preoperative CA  

125 (U/mL)
225.75 ± 163.39 115.63 ± 219.06 .05

ASRM stage (n, %)
  I  0 (0)  
  II  4 (16.0)  
  III  3 (12.0)  
  IV  18 (72.0)  
Mean follow-up period 

(mo)
 58.27 ± 33.22  

Medication duration (mo) (total n =22)
  Oral progestin 

(n = 7)
 19.71 ± 8.14  

  GnRHa (n = 8)  4.13 ± 1.55  
  Oral contraceptives 

(n = 2)
 45.50 ± 50.20  

  Oral 
progestin + GnRHa 
(n = 5)

 19.33 ± 7.42  

ASRM = American Society for Reproductive Medicine, CA 125 = cancer antigen 125, 
CRP = C-reactive protein, EAOC = endometriosis-associated ovarian carcinoma, ESR = erythrocyte 
sedimentation rate, GnRHa = gonadotropin-releasing hormone agonist, HE4 = human epididymis 
protein 4.

Table 2

Histologic type of ovarian carcinoma with atypical 
endometriosis.

Histology Number Percentage (%) 

Clear cell carcinoma 4 57.1
Endometrioid carcinoma 1 14.3
Mixed type
  Clear cell carcinoma (50%) and 

endometrioid carcinoma (50%)
1 14.3

  Endometrioid carcinoma (75%) 
and mucinous carcinoma (15%)

1 14.3

Total 7 100
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4.4%[18] to 22.8%[20] for AE in cases with ovarian cancer. In this 
study, the incidence of AEs was 4.5% (30/666) in patients with-
out ovarian cancer and 6.9% (7/102) in patients with ovarian 
cancer. These results suggest an association between endometri-
osis, AE, and ovarian cancer in clinical practice.

Differences have also been reported in the association 
between AE and ovarian cancer according to histology. In 1 
study, the authors divided AE into AE with cytological (cellular) 
atypia and AE with architectural (hyperplasia) atypia. Cellular 
AE was observed in patients without ovarian cancer (71.4%), 
while architectural AE was seen in patients with ovarian cancer 
(88.9%) (P =  .009). Ki-67 expression was significantly higher 
in patients with architectural AE than in those with cellular 
AE. This study reported that architectural AE has a stronger 
relationship with ovarian cancer than cytological AE, which 
accounts for most AE cases.[17]

Another study implicated ARID1A as a tumor-suppressor 
gene that is frequently altered in ovarian clear cell and endome-
trioid carcinomas. Since ARID1A mutations and BAF250a loss 
can be seen in preneoplastic lesions, the authors suggested that 
ARID1A mutations manifesting as BAF250a loss may be an 
important early event in the malignant transformation of endo-
metriosis to ovarian cancer. In 2 patients, ARID1A mutations 
and loss of BAF250a expression were evident in the tumor and 
contiguous AE, but not in distant endometriotic lesions.[21]

Shin et al suggested that upregulated levels of tetraspanin 1 
are an early event in the development of high-risk endometriosis 
that can progress to ovarian cancer. Tetraspanin 1 has also been 
found to increase endometrial cell growth and invasion by pro-
moting AMP-activated protein kinase activity.[22]

Many reports have demonstrated the coexistence of AE and 
epithelial ovarian cancer, such as clear cell or endometrioid car-
cinoma; however, very few reports have been published on the 
occurrence of ovarian cancer after surgery for AE.

Clinically, the evaluation of additional surgery or treatment 
decisions and prognosis after AE diagnosis are very important. 
Determination of additional treatment takes into account the 
patient’s age, desire for further pregnancy, fear of cancer, previ-
ous surgical methods, such as complete enucleation or cauteri-
zation, and residual lesions after surgery.

Histologically, AE is most commonly of cellular type, and the 
expression rate of Ki-67, a cell proliferation index, is reported 
to be 5.93%, while loss of BAF250a is reported to be 9.1%.17 
Therefore, the possibility of malignant transformation is very 
low, and most cases exhibit reactive or inflammatory cellular 
changes.[17] These lesions are limited to the cystic epithelium, 
and most are removed by enucleation without invasion, which 
means that residual lesions are unlikely to remain.

Considering these points, AE has a very low possibility of 
malignant transformation; however, if it does not affect future 
pregnancy and does not cause a decrease in quality of life due 
to early menopause, unilateral oophorectomy can also be recom-
mended using an additional minimally invasive surgical approach.

Based on these research results, it is necessary to prepare 
an evaluation method for future risks when diagnosing AE, so 

that the risk of malignant transformation can be appropriately 
explained to patients.

Our study has several limitations. First, as a retrospective 
study, the number of patients included in the study was small. 
The following does not distinguish between cellular and archi-
tectural atypia in diagnosing AE pathologically. In addition, 
research on biomarkers has not been conducted in our institu-
tion’s research, which warrants future studies.

5. Conclusion
In conclusion, ovarian AE has a low possibility of malignant 
transformation. Conservative treatment with close and long-
term follow-up is recommended after appropriate ovarian 
cystectomy.
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