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Abstract 
Bilateral synchronous primary ovarian carcinoma, histopathologically identical or different is a rare entity encountered in clinical practice. 
We present the case of a 38-year-old patient who is admitted with the presence of a massive pelvic abdominal tumor formation of 45/35/25 cm 
occupying the lower pelvic and upper abdominal floor, reaching halfway distance between the umbilicus and sternum and lateral bilaterally 
in the two abdominal flanks until iliac wing. The mixed transabdominal/transvaginal ultrasound and computed tomography (CT), establish 
the diagnosis of bilateral ovarian tumor. The CA-125 level is 1822 IU/mL. The exploratory laparotomy identifies two distinct bilateral ovarian 
tumors, ascites liquid and pelvic and lumbo-aortic lymphadenopathy, thus the surgery involves hysterectomy with bilateral ovariectomy, 
pelvic and paraaortic lymphadenectomy and omentectomy. Histopathological and immunohistochemistry (IHC) diagnosis highlights a well-
differentiated serous carcinoma on the left ovary and right ovary. The six-month check after surgery as well as the one-year check showed 
the efficiency of postsurgery chemotherapy and did not signal the presence of relapses. The particularity of this case lies in the presence of 
bilateral synchronous primary ovarian carcinoma, histopathologically and IHC indicated serous carcinoma present with a difficult differential 
diagnosis including clear cell carcinoma at a young patient. 
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 Introduction 

Ovarian cancer is the second most common malig-
nancy of the genital tract after endometrial carcinoma but 
prior to cervical carcinoma. The incidence of ovarian cancer 
increases with age being more frequent with patients aged 
between 50 and 55. At present, there is an increase in the 
age group 40–50 years [1]. Malignant epithelial tumors 
represent almost 2/3 of ovarian probably resulting from 
inclusion cysts localized at the boundary between the 
ovarian surface epithelium and the adjacent stroma [2]. 

The frequency of bilateral ovarian malignant tumors is 
variable: serous cystadenocarcinoma (33–66%), mucinous 
cystadenocarcinoma (10–20%), endometrioid carcinomas 
(13–30%), immature trachoma (2–5%) [3]. Bilateral 
synchronous primary ovarian carcinoma, at a young age, 
histopathologically serous cystadenocarcinoma is very 
rarely encountered in clinical practice with only a few 
cases described in the literature. 

The widely used classification of the different primary 
ovarian carcinoma is that of World Health Organization 
(WHO), which consist of epithelial stromal tumors, germ 
cell tumors, sex cord tumors, lipoid cell tumors, gonado-
blastoma, soft tissue tumors [1, 3]. From the five cell 

types of epithelial ovarian tumor that are encountered, 
serous, mucinous, endometrioid, clear cell, Brenner, the 
clear cell carcinoma has a relative frequency of 5% from 
ovarian cancers [3]. Histologically serous carcinoma of 
the ovary consists of epithelial cells, with the micro-
papillae that are long, thin tufts of tumor cells growing 
into the cystic spaces. Molecular investigation of genetic 
changes can generate a reclassification of serous ovarian 
cancer in low grade and high-grade serous carcinoma 
[2, 3]. 

Our case refers to a patient, aged 38, who came in 
Department of Obstetrics Gynecology, “St. Pantelimon” 
Emergency Clinical Hospital, Bucharest, Romania, with 
a pelvic-abdominal tumor formation for which the clinical 
and laboratory diagnosis (transvaginal/transabdominal 
ultrasound, computed tomography) could not establish 
accurately the bilateral ovarian carcinoma. The exploratory 
laparotomy identified two separate primary bilateral ovarian 
tumors and the histopathological and immunohisto-
chemistry (IHC) examination established the diagnosis of 
ovarian serous carcinoma of a high degree on the right 
ovary and in the left ovary, but with a difficult patho-
logical differential diagnosis. 

R J M E
Romanian Journal of 

Morphology & Embryology
http://www.rjme.ro/



Crîngu Antoniu Ionescu et al. 

 

220 

This case highlights the importance of the IHC tests 
in differentiating various types of ovarian carcinoma 
and for the prognosis. 

 Case presentation 

Patient CF, aged 38, was hospitalized in Department 
Obstetrics Gynecology, “St. Pantelimon” Emergency 
Clinical Hospital, Bucharest, in October 2015, for pelvic-
abdominal diffuse pain occurring for about three weeks, 
which increased in intensity one week prior to hospitali-
zation, sensation of fullness, exacerbated by the increase 
in abdominal volume, weight loss of 5–6 kg in the last 
eight weeks. Antecedents of the patient include two births 
by Caesarean section, in 1997 and 2001, smoker and 
menstrual cycle present. The clinical examination of the 
abdomen shows a tumor formation in hypogastric area, 
occupying the left abdominal flank and also reaching up 
to the right iliac fossa, upper extremity of the tumor 
being halfway distance between the umbilicus and the 
xiphoid appendix. The tumor surface is irregular, firm, 
with reduced mobility, causing pain on palpation. The 
gynecological examination cannot identify the uterus due 
to tumor formation, but revealed a tumor with irregular 
surface, localized in the whole pelvis, approximately  
25 cm longitudinal diameter and 35 cm transversal 
diameter, with pain on palpation. The hematological 
investigations reveal mild anemia hemoglobin (Hb) 
11.4 mg/dL (normal 11.7 mg/dL), white blood cells (WBC) 
count with neutrophilia (Neu) 76% (normal 20–60%). 
The other biochemical investigations are within normal 
limits. Serum levels of CA-125 are greatly increased with 
a value of 1822 IU/mL (normal values 0–35 IU/mL). 
Abdominal and transvaginal ultrasound show a tumor 
formation, multicystic, multiseptate with vascularized septa, 
of 45/35/25 cm localized in the lower right abdominal 
level, reaching to the midway between the umbilicus 
and the xiphoid appendix, and in the left flank reaching  
4 cm below the costal margin, with the uterus being 
normal in size but rather difficult to individualize and 
without ascites in the pelvis. Computed tomography (CT) 
with contrast substance identifies three tumors formations 
of which the first mass formation is localized in the left 
abdominal flank and the left iliac fossa, reaching close 
to the costal margin and measuring 14/9 cm, a second 
mass formation at the level of the right iliac fossa and 
lateral-pelvic right abdomen, of 10.9/8.7 cm, and a third 
one present on the median line with the dimensions of 
13/10 cm; there is a limit boundary between them, they 
outline polycyclic formations with internal septa, with 
tissue heterogeneous densities polyglobular structure and 
with many fluid areas; there also appear to exist cleavage 
plan between the mass formation and the bladder, sigmoid 
colon and rectum, with pelvic lymph nodes adenopaties 
and no ascites liquid. Therefore, CT establishes the diagnosis 
of ovarian carcinoma (Figures 1 and 2). 

After obtained informed consent, exploratory surgery 
through laparotomy was performed under general anesthesia, 
and followed by total hysterectomy with salpingo-ovar-
ectomy, bilateral pelvic lymphadenectomy and lumbo-
aortic omentectomy. Extemporaneous cytological exami-
nation reveals serous carcinoma cells. 

During surgery, there is noticed the presence of ascites 
fluid (approximately 100 mL), two tumor formations 
(although the CT describe three tumoral mass), the first 
belonging to the left ovary measuring 20/10/15 cm, with 
areas of solid and cystic nodular with papillary vegetations, 
hemorrhagic surface and necrotic areas, the second on the 
right ovary, measuring 15/9/8 cm, with spongy appearance, 
with prominent nodules caused by uneven surface. Both 
large bilateral ovarian tumors consisting of serous fluid 
filled cysts with papillary projections. The solid regions 
were tan-white with extensive necrosis and hemorrhage. 
The uterus 7.5/5.5/4.5 cm with regular surface is covered 
by the two large masses. 

There were taken tumoral fragments from different 
areas and the final histopathological examination on 
common histochemical staining sections, Hematoxylin–
Eosin (HE) stained, highlights the following: the presence 
of typical serous ovarian carcinoma aspects on the left 
ovary, tumors composed of macro- and micro-gland-like 
papillae with associated gland-like structures; solid masses 
of cells with slit-like spaces and necrosis were also present. 
Large nuclei, hyperchromatic and pleomorphic with 
atypical mitoses and prominent nucleoli. The micro-
papillae have long, thin tufts of tumor cells growing into 
the cystic spaces (Figures 3 and 4). 

Other areas on the right ovary with tubular structures 
with endometrioid-like pattern and clear cell like pattern 
outlining also serous carcinoma histological characteristics, 
but with some small areas with tubulopapillary short sheets 
of homogenous pattern and hyalinized septae and with 
small hyperchromatic nuclei with clear cytoplasm which 
can rise the differential diagnosis with clear cell carcinoma. 
There are also present some areas of necrosis (Figures 5 
and 6). 

For IHC studies, there were used the antibodies: 
monoclonal mouse anti-human p53 protein (clone DO-7, 
1:50 dilution), monoclonal mouse anti-human Ki-67 antigen 
(clone MIB-1, 1:50 dilution), monoclonal mouse anti-
human progesterone receptor (clone PGR, 1:50 dilution), 
monoclonal mouse anti-human estrogen receptor (ER) 
(clone 1D5, 1:50 dilution), monoclonal mouse anti-human 
cytokeratin 7 (CK7) (clone OV-TL, 1:50 dilution) were 
tested. The results for the left ovary were the following: 
p53 immunostaining diffuse nuclear positivity confirming 
the diagnosis of serous ovarian tumor (Figure 7). 

Nuclear expression of Ki67 proliferation index was 
detected in 60% in the nuclei of tumoral cells (Figures 8 
and 9). The difference with borderline tumor, in which 
the Ki67 is positive in less than 2%. The hormone markers 
for progesterone receptors staining focally positive in 
tumoral cells and for estrogen receptors were also positive. 
CK7 diffuse positive membrane marker indicates the 
origin of the tumor (Figure 10). 

The results for the right ovary were the same as for 
the left ovary. For the differential diagnosis with clear cell 
variant of serous carcinoma, the IHC was very useful 
because in such a case the p53 must be negative, positive 
for CK7, positive for Ki67, and negative for estrogen 
receptors. The correlation between the histopathological 
diagnosis with IHC results establish the diagnosis of 
synchronous serous carcinoma of the ovary excluding 
the clear cell carcinoma in the right ovary. 
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Adjuvant chemotherapy treatment in this case was 
based on four cycles of chemotherapy. Postoperative 

evaluation of this patient at six months and one year after 
surgery revealed no presence of recurrence. 

 

Figure 1 – Computerized tomography reveal two bilateral 
ovarian mass, median and left paravertebral 17.46 cm 
longitudinal diameter, right paravertebral 13.02 cm 
longitudinal diameter. 

Figure 2 – Computerized tomography reveal the two 
bilateral ovarian masses with polylobular contour, 
bounded each by its own wall. 

 

Figure 3 – Serous carcinoma composed of macro- and 
micro-papillae associated with gland-like structures. 
Stromal invasion and atypical cytocores and papillar 
outbreaks. Solid masses of cells with slit-like spaces 
and necrosis. HE staining, ×200. 

Figure 4 – Serous carcinoma: tubular pattern. Epithelium 
resembles that of Fallopian tube with cytonuclear atypia, 
hyperchromatic and pleomorphic large nuclei with 
atypical mitoses and prominent nucleoli. HE staining, 
×200. 

 

Figure 5 – Serous carcinoma. The micro-papillae are 
long, thin tufts of tumor cells growing into the cystic 
spaces; stroma and acute inflammatory infiltrate and 
papillary outbreaks with cytoplasmic nuclear atypia. HE 
staining, ×200. 

Figure 6 – Fragment of ovary with areas witch contain 
tubular structures pattern like with polyhedral cells with 
abundant cytoplasm, clear cell pattern, with protruding 
nuclei line which shows tubules. HE staining, ×400. 
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Figure 7 – Areas with clear cell pattern, cysts lined by 
flattened tumor cells, with edematous stroma and papillary 
outbreaks. p53 antibody immunostaining, ×200. 

Figure 8 – Serous carcinoma with Ki67 diffuse nuclear 
positivity in branched papilla, confirming the diagnosis 
of high-grade tumor. Ki67 antibody immunostaining, ×100. 

 

Figure 9 – Fragments of tumor with nuclear expression 
of Ki67 proliferation index, which was detected in 60% 
in the nuclei of tumoral cells. Ki67 antibody immuno-
staining, ×200. 

Figure 10 – Fragments of epithelial tumor with CK7 
focally positive in tumoral cells. CK7 antibody immuno-
staining, ×100. 

 

 Discussion 

The presence of synchronous primary ovarian malig-
nancies is very rare, with an incidence ranging between 
0.7% and 1.5% [4]. Synchronous primary ovarian malig-
nancies are even rarer. Serous ovarian carcinoma is an 
entity with an incidence of 35–40%. Serous carcinoma 
classifies molecular investigations into high and low grade. 
One theory, which is discussed in literature today, is 
that high-grade serous carcinoma has its origin in tubal 
epithelium [5, 6]. Poorly differentiated serous carcinomas 
represent 6–10% of all serous carcinoma, and comparing 
poorly differentiated carcinoma with the well different-
iated serous carcinoma, there can be observed that the 
first appears at younger ages (45–50 years), the rate of 
progression of the free range is the same of 19.5 months, 
with a longer rate of survival (average of 80–99 months) 
[4, 5]. Clear cell carcinoma has an incidence of 5% [5]. 
The differential diagnosis in HE-stained between serous 
carcinoma and clear cell variant of serous carcinoma, 
contained that papillary structure with macro- and micro-
papillae associated with gland-like structures, solid masses 
of cells with slit-like spaces and necrosis present, large 
nuclei, hyperchromatic and pleomorphic with atypical 

mitosis and prominent nucleoli, the micro-papillae are 
long, thin tufts of tumor cells growing into the cystic 
spaces, are specific for serous carcinoma. Clear cell 
carcinoma contains cells with a high content of glycogen 
that prevail into the lumen of glandular cell nuclei. The 
nuclei are small and are eccentrically placed. Molecular 
investigations in case of the latter suggest a similar renal 
pathology [7]. HE examination of the left and right ovary 
highlights the serous carcinoma. 

Primary ovarian carcinoma usually has CK7 positive 
and CK20 negative. Generally, diagnosis markers for clear 
cell carcinoma show carcinoembryonic antigen (CEA), 
CD15, epithelial membrane antigen (EMA), hepatic nuclear 
factor-1 (HNF-1), CA-125, PAX8 and WT1 negative and 
ER [8]. Serous ovarian carcinoma is generally associated 
with WT1, p53, CK5/6, CK8, EMA, CK18, PAX8 [9]. 
IHC for serous carcinoma of the ovary in our case was 
noted positive for CK7 membrane and for p53, ER and 
PG receptors. WT1 is useful in differentiating squamous 
cell carcinoma clear to mixed serous/clear cells. To the left 
and right ovary, the p53 expression was strongly positive. 

Usually, clear cell carcinoma contains nuclei predo-
minant into the glandular lumen. Tumors of the same 
histological aspect are also found in the endometrium, 
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vagina, cervix and analysis of these tumors suggests the 
presence of similar items with renal pathology [10]. They 
occur mostly between 40 and 70 years and are very 
aggressive [11]. Genes have been identified that are the 
signature of clear cell carcinoma [12]. There are 437 
genes that belong to the following three categories – the 
genes involved in the response to stress, in carbohydrate 
metabolism and coagulation. They are responsible for the 
appearance of clear cell carcinoma. Clear cell carcinoma can 
also occur within a cyst endometriosis, benign or atypical 
endometriosis lesions or endometriosis can be found along 
with serous carcinoma [12, 13]. Clear cell carcinoma is 
considered to be a highly differentiated carcinoma. 

Regarding serous carcinoma, a recent study showed 
that using combined expression of p53 and CDKN2A 
may differentiate between, poorly differentiated serous 
carcinoma from well-differentiated serous carcinoma. At 
the same time, determining the PR and ER expression,  
it was found that the PR and ER expression is greater 
for weakly differentiated serous carcinoma against well-
differentiated serous carcinoma [13, 14]. Synchronous 
development of ovarian cancer can occur in both ovaries. 
There may be similar histopathological type in both ovaries 
or it may be two different primary ovarian carcinomas 
that develop at the same time or may be phenotypic 
differentiation of tumor from one of the ovaries and which 
has a metastatic on the contralateral ovary. Immunohisto-
chemical study is one that can determine the difference 
between types of ovarian neoplasia and may set the 
primary independent nature. 

The five histological types of epithelial ovarian 
carcinoma (poorly differentiated serous, serous well-
differentiated, clear cell, endometrioid, mucinous), are 
distinct entities in terms of biology, clinical behavior and 
response to chemotherapy. It seems that weak different-
iated serous neoplasms respond less well than the well-
differentiated ones to neoadjuvant postoperative therapy 
[14, 15]. Cytoreductive surgery remains the gold standard 
in ovarian carcinoma. 

 Conclusions 

We presented a rare case of bilateral synchronous 
primary ovarian serous carcinoma on the ovaries at a 
young age. The patient age, the significant size of tumor 
formation, the clinical as well as the histological type were 
important and significant elements. It was a difficult 
histopathological differential diagnosis, but immunohisto-
chemistry was able to distinguish between different forms 
of ovarian malignancies, in our case serous and clear cell. 
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