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CASE REPORT

Synchronous bilateral primary ovarian 
cancer with right endometroid carcinoma 
and left high-grade serous carcinoma: a case 
report and literature review
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Abstract 

Background: Epithelial ovarian cancer is the most frequent gynecologic malignancy; it has a poor prognosis and 
often occurs bilaterally. Most cases of synchronous bilateral ovarian cancer (SBOC) are metastases from the other 
ovary, while bilateral primary ovarian cancer is rare.

Case presentation: The patient was a 47-year-old Japanese woman with a complaint of abdominal pain for 
1 month. Imaging results revealed bilateral ovarian tumors with suspicion of malignancy. The patient underwent a 
laparotomy with total hysterectomy, bilateral salpingo-oophorectomy, partial omentectomy, and resection of sus-
pected dissemination in the peritoneum. Histopathological and immunohistochemical studies showed that the right 
ovarian tumor was an endometrioid carcinoma (G2) and had no association with endometriotic lesions. However, 
the left ovarian tumor was a high-grade serous carcinoma (HGSC). The final staging was stage 1 right endometrioid 
carcinoma and stage IIb left HGSC. Six courses of adjuvant chemotherapy with paclitaxel, docetaxel, and carboplatin 
were administered. The patient showed no signs of recurrence 24 months postoperatively.

Conclusions: To the best of our knowledge, the combination of histological types in this case may be the first report 
of primary bilateral ovarian cancer. In SBOC, it is important to differentiate the subtypes of histology using immu-
nostaining, in addition to morphopathology.

Keywords: Ovarian cancer, Synchronous cancer, Bilateral ovarian cancer, Endometrioid carcinoma, High-grade serous 
carcinoma
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Background
Epithelial ovarian cancer (EOC) is the most frequent 
malignant ovarian tumor and has the poorest progno-
sis among gynecological cancers [1]. There are currently 
no effective screening programs for EOC, and it is often 

found as an advanced cancer with intraperitoneal dis-
semination [1].

Approximately 20–25% of all cases of EOC are bilateral 
at the time of diagnosis [2, 3]. There are two types of syn-
chronous bilateral ovarian cancer (SBOC): metastasis of 
unilateral ovarian cancer to the contralateral ovary and 
bilateral primary ovarian cancers. In addition, SBOCs 
might have the same or different histological types 
in each ovary. Most SBOCs have the same histology, 
and there are limited reports of SBOCs with different 
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histological types in each ovary [4–11]. Studies of genetic 
mutations in SBOCs with the same histological type have 
revealed that most of them are metastatic [12, 13]. How-
ever, SBOCs with different histological types have not 
been adequately investigated with respect to the genetic 
mutations, and there is no consensus on their clinical 
characteristics and treatment.

We report a rare case of SBOC in which the right ovar-
ian cancer was an endometrioid carcinoma, and the 
left ovarian cancer was a high-grade serous carcinoma 
(HGSC). To the best of our knowledge, the combination 
of histological types in this case may be the first report of 
primary bilateral ovarian cancer.

Case presentation
The patient was a 47-year-old Japanese woman with 
no history of pregnancy or marriage. Her menarche 
was at the age of 11  years. Her menstrual cycle was 
regular, 28 days in duration, with no evidence of men-
orrhagia or dysmenorrhea. There was no painful def-
ecation or dyspareunia. Her medical history included 
hypertension and type 2 diabetes. The family history 
revealed that her grandmother had breast cancer. She 
visited a clinic for lower abdominal pain for approxi-
mately 1  month. The patient was referred to our hos-
pital because of suspicion of an ovarian tumor. Her 
height was 162  cm, and she weighed 99  kg, and her 
body mass index was 37.7  kg/m2. The abdomen was 

distended, and a firm mass was palpated in the right 
lower abdomen. There was no tenderness in the lower 
abdomen. Vaginal examination showed portio erosion, 
and the secretion was white and moderate in volume. 
On internal examination, there was no induration of 
the Douglas fossa or pain on palpation of the portio 
cervix. Transabdominal and transvaginal ultrasonog-
raphy showed a multifocal mass with mixed cystic and 
solid components measuring more than 20  cm in size 
in the right adnexa. Cervical cytology was negative for 
intraepithelial neoplasia or malignancy. Hematological 
examination revealed no abnormal findings. The levels 
of tumor markers, serum CA125, carbohydrate antigen 
19–9, and carcinoembryonic antigen were 228.8 U/mL 
(reference < 35 U/mL), 93.6  IU/mL (reference < 37  IU/
mL), and 0.8  ng/mL (reference < 5.0  IU/mL), respec-
tively. Magnetic resonance imaging revealed that the 
mass in the right adnexa originated from the right 
ovary; it was a mixed cystic and solid mass with con-
trast enhancement by gadolinium. The mass in the left 
adnexa originated in the left ovary, and similar to the 
right-sided mass, it was a mixed cystic and solid mass 
with contrast enhancement by gadolinium. Positron-
emission tomography and computed tomography scan 
showed high 18F-fluorodeoxyglucose accumulation 
with maximum standardized uptake value (SUV max) 
of 16.2 in the right adnexal mass and SUV max of 11.8 
in the left adnexal mass (Fig. 1). Since the diagnosis was 

Fig. 1 Images of MRI and PET-CT in the patient with synchronous bilateral ovarian tumor. Images of T1-weighted and T1-weighted gadolinium 
contrast enhancement in the right (A, B) and left (D, E) ovarian tumors. Images of PET-CT of the right (C) and left (F) ovarian tumors. Yellow arrows 
indicate contrast enhancement by gadolinium in the right and left ovarian tumor. MRI magnetic resonance imaging, PET-CT Positron-emission 
tomography and computed tomography
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bilateral ovarian tumor, upper gastrointestinal endos-
copy was performed to differentiate the metastatic 
ovarian tumor; however, there were no abnormal find-
ings. In addition, there were no palpable masses in both 
breasts. The patient was suspected to have ovarian can-
cer, and radical surgery via laparotomy was performed. 
On laparotomy, there were no adhesions or endometri-
otic lesions in the abdominal cavity. A small amount of 
ascitic fluid was found in the Douglas fossa. Bilateral 
ovarian tumors were observed, and the right ovarian 
tumor was adherent to the retroperitoneum but could 
be dissected manually. A simple total hysterectomy, 
bilateral salpingo-oophorectomy, and partial omentec-
tomy were performed. In addition, suspected dissemi-
nation to the rectal surface and pelvic peritoneum was 
resected. Macroscopic findings showed a right ovarian 
tumor measuring 22 × 19 cm and a left ovarian tumor 
measuring 3.0 × 1.7  cm. Histopathological examina-
tion of the excised specimens showed that the right 
ovarian tumor was a solid mass with cystic changes, 
and the histological type was endometrioid carcinoma 
(G2) with no association with endometriotic lesions. 
The left ovarian tumor was a papillary and solid mass 
with histological findings of HGSC  (Fig.  2). There was 
dissemination of HGSC in the pelvic peritoneum. There 

were no neoplastic changes in both fallopian tubes 
and no metastases to the omentum, uterine endome-
trium, or cervix. Immunohistochemical staining was 
performed using antibodies against Wilms’ tumor-1 
(WT-1), estrogen receptor (ER), progesterone receptor 
(PR), and p53, to differentiate between the histological 
types of the right and left ovarian tumors. The results 
showed that the right ovarian tumor, an endometrioid 
carcinoma, was negative for WT-1, positive for ER and 
PR, negative for p53, and negative for napsin-A, which 
is expressed in clear cell carcinoma. The left ovarian 
HGSC was WT-1 positive, ER-positive, PR-negative, 
and p53-negative (Fig. 3). Histopathological and immu-
nohistological examinations revealed the simultaneous 
presence of right endometrioid adenocarcinoma and 
left HGSC, independent of each other. The final staging 
was stage 1 right endometrioid carcinoma and stage IIb 
left HGSC (TNM classification, pT2bNxM0). Adjuvant 
chemotherapy with paclitaxel (330 mg) and carboplatin 
(700  mg of the area under the curve = 4) was admin-
istered. However, grade-3 allergic symptoms, such as 
generalized urticaria, appeared after one course, and 
the regimen was changed to docetaxel and carboplatin 
for a total of six courses. The patient showed no signs of 
recurrence 24 months postoperatively.

Fig. 2 Photographs of histopathological findings of the synchronous bilateral ovarian cancers. Macroscopic specimens of the right (A) and left (D) 
ovarian cancers. Microscopic histopathological findings right (B, low magnification field; C, high magnification field) and left (E, low magnification 
field; F, high magnification field) ovarian cancers
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Discussion and conclusions
We encountered a rare case of SBOC with different his-
tological types, namely, endometrial carcinoma in the 
right ovary and HGSC in the left ovary. To the best of our 
knowledge, the combination of histological types in this 
case may be the first report of primary bilateral ovarian 
cancer.

Synchronous occurrence of primary cancers of the 
genital tract is rare, and the incidence is reported to be 
approximately 1–2% [14–17]. The most common combi-
nation of genital cancers with synchronous occurrence 
in different organs is ovarian and uterine cancers. Even 
in early-stage ovarian cancer, it is found simultaneously 
in the left and right ovaries in approximately 20–25% of 
the cases at the time of diagnosis [2, 3]. Most SBOCs are 
considered to be metastases from unilateral ovarian can-
cer. Yin et al. analyzed 12 SBOCs (11 HGSCs and 1 endo-
metrioid carcinoma) by whole genome sequencing and 
performed a genetic analysis of the left and right ovar-
ian cancers [12]. They reported that the bilateral ovarian 
cancers appeared to have originated from similar clones. 
In addition, Li et al. also analyzed 13 SBOCs (11 serous 
carcinomas and 2 clear cell carcinomas) using whole-
exome sequencing and found that they had an average of 
68.5% common somatic mutations. Considered together, 
it is reasonable to conclude that SBOC with the same his-
tology is an early metastasis due to intraperitoneal dis-
semination. However, a comprehensive analysis of gene 

mutations in SBOC with histological differences has 
not been performed because of their rarity. The study of 
gene mutations in SBOC with different histological types 
is important for the further understanding of ovarian 
cancer.

If the histological diagnosis of the left and right ovar-
ian cancers is different, it is considered as simultaneous 
primary ovarian cancer. Table 1 summarizes the reported 
cases of SBOC with different histological types in each 
ovary, including the eight previously reported cases and 
our case [4–11]. Combinations of different histologi-
cal types have been reported, including 4 cases of endo-
metrioid carcinoma and clear cell carcinoma, 2 cases of 
malignant mixed Müllerian tumor (MMMT) and serous 
carcinoma, 2 cases of HGSC and clear cell carcinoma, 
and our case of endometrioid and HGSC. The combina-
tion of endometrioid carcinoma and HGSC seen in this 
case has not been reported previously.

Endometrioid carcinoma accounts for 15–19% of all 
EOCs [18]. Some endometrioid carcinomas originate 
from endometriotic lesions [19], and nearly 50% of all 
endometrioid carcinomas have been reported to be asso-
ciated with endometriotic lesions in the ipsilateral ovary 
or pelvic peritoneum [20]. In SBOC with different histol-
ogy in both ovaries, the four cases of endometrioid and 
clear cell carcinoma were associated with endometriosis 
(Table 1) [5, 6, 10, 11]. However, in our case, there were 
no endometriotic lesions in the peritoneum and ovary.

Fig. 3 Photographs of immunohistopathological findings in the synchronous bilateral ovarian cancers. Immunodepressions of ER, PR, and WT-1 in 
the right (A–C) and left (D–F) ovarian cancers. ER estrogen receptor-alpha, PR progesterone receptor, WT-1 Wilms’ tumor-1
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Serous carcinoma is the most frequent histological type 
in all EOCs [18]. Serous carcinoma is classified into low- 
and high-grade carcinomas, and most of them are HGSC. 
HGSC is oviductal in origin, and 50–60% of HGSCs have 
serous tubal intraepithelial carcinoma (STIC) [21]. Three 
cases of SBOCs were found to have a serous carcinoma 
in one ovary; in two of these cases, they were associ-
ated with clear cell carcinoma (Table 1) [4, 7, 8]. In these 
three cases, there is no information about the presence 
or absence of STIC. In our case, STIC lesions were not 
observed in the fallopian tube.

When SBOC is encountered, immunostaining for 
tissue-specific protein expression, in addition to histo-
pathological diagnosis, is useful in differentiating the 
ovarian cancer subtypes. Endometrioid carcinoma is 
usually positive for cytokeratin 7 (CK7), CA125, ER, PR, 
PAX8, and hepatocyte nuclear factor 1-β, while HGSC is 
positive for CK7, CA125, WT-1, p16, and PAX8 [22]. In 
particular, WT-1 is almost always negative in endometri-
oid carcinoma, while it is positive in HGSC and is use-
ful for differentiation. However, it is sometimes difficult 
to distinguish poorly differentiated endometrioid carci-
noma from HGSC, and it has been reported that WT-1 is 
positive in poorly differentiated endometrioid carcinoma 
[23]. p53 mutations are found in 95% of HGSC carcino-
mas, which are detected by immunohistochemistry in 
only 60% of the cases [24]. Clear cell carcinoma is the 
second most common type of ovarian cancer after serous 
carcinoma in Japan. It has been reported that napsin-A 
is frequently expressed in clear cell carcinoma [25] and 
is often associated with endometriosis. The detection 
of napsin-A is useful in differentiating endometriosis-
related cancers, such as endometrioid carcinoma and 
clear cell carcinoma. In our case, immunostaining for 
WT-1, ER, PR, p53, and napsin-A revealed that ER and 
PR were positive and WT-1, p53, and napsin-A were 
negative in endometrioid carcinoma, while WT-1 and ER 
were positive and PR and p53 were negative in HGSC.

The standard treatment for SBOC has not yet been 
established. In the case series of SBOC with different his-
tology, the standard treatment for ovarian cancer, such 
as adjuvant chemotherapy, was administered after stag-
ing surgery in all cases as an initial treatment (Table  1) 
[4–11]. The two cases with MMMT and serous car-
cinoma were stage III and had a poor prognosis, as the 
patients developed recurrence and died after surgery and 
adjuvant chemotherapy [4, 9]. In these cases, the recur-
rence was of the MMMT ovarian cancer. As in our case, 
the treatment strategies for endometrioid carcinoma 
and HGSC are essentially the same. For advanced-stage 
ovarian cancer, postoperative adjuvant chemotherapy 
with paclitaxel and carboplatin (TC) is recommended in 
addition to radical surgery. In our case, mixed TC and 

docetaxel carboplatin therapies were administered due to 
grade-3 allergic symptoms caused by the TC regimen.

In conclusion, this was a rare case of SBOC with endo-
metrioid carcinoma in the right ovary and HGSC in the 
left ovary. In SBOC, it is important to differentiate the 
histologic subtypes using immunostaining, in addition 
to morphopathology. Since standard treatment has not 
been established for synchronous bilateral primary ovar-
ian cancer, a strict and close follow-up is necessary to 
detect the recurrence of cancer.
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