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Abstract 
 
Introduction. Ovarian endometriosis has been identified as 
a risk factor for occurrence of endometriosis-associated 
ovarian carcinoma. We presented a rare case of simultane-
ous clear cell/ endometrioid ovarian carcinoma and endo-
metriosis of the ipsilateral ovary. Case report. A 47-year- 
old patient underwent surgery for right ovarian endometri-
otic cyst. A total hysterectomy with bilateral salpingo-
oophorectomy, lymphadenectomy in the right psoas muscle 
region and omentectomy were performed as well as multiple 
peritoneal biopsies. Six cycles of chemotherapy were insti-
tuted postoperatively using the Taxol-CBDCA protocol. 
Abdominal and pelvic CT did not demonstrate recurrence 
of the disease postoperatively and after completed chemo-
therapy treatment. Six months after the completion of 
treatment, the patient felt well without the disease recur-
rence. Conclusion. Clear cell and endometrioid subtypes of 
ovarian carcinoma have good prognosis if they are diag-
nosed and treated at an early stage of the disease. In our pa-
tient, the carcinoma was detected in the first stage and suc-
cessfully treated with combination therapy, i.e., surgical and 
chemotherapy. 
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Apstrakt 
 
Uvod. Endometrioza jajnika je identifikovana kao faktor 
rizika od nastanka karcinoma jajnika udruženog sa endo-
metriozom. Prikazali smo bolesnicu sa istovremenom po-
javom svetloćelijskog/endometrioidnog tipa karcinoma ja-
jnika i endometrioze u istom jajniku. Prikaz bolesnika. 
Bolesnica, stara 47 godina, podvrgnuta je operativnom zah-
vatu zbog endometriotične ciste na desnom jajniku. 
Urađena je histerektomija sa obostranom adneksektomijom, 
limfadenektomija regije desnog slabinskog mišića, omentek-
tomija i višestruke biopsije peritoneuma. Posle operacije 
primenjena je hemioterapija u toku šest ciklusa po 
protokolu Taxol-CBDCA. Nakon hiruškog zahvata i 
sprovedenog lečenja hemioterapijom urađen je kontrolni 
CT abdomena i male karlice i kod bolesnice nisu nađeni 
znakovi recidiva bolesti. Šest meseci posle završenog lečenja 
bolesnica se dobro osećala i nije imala recidiv bolesti. 
Zaključak. Svetloćelijski i endometrioidni podtip 
karcinoma jajnika imaju dobru prognozu ako se otkriju i 
leče u ranom stadijumu bolesti. Kod prikazane bolesnice 
karcinom je otkriven u prvom stadijumu i uspešno je lečen 
kombinovanom terapijom tj. hiruški i hemioterapijom. 
 
Ključne reči: 
adenokarcinom svetlih ćelija; dijagnoza; endometrioza; 
jajnik, neoplazme; lečenje, ishod. 

 

Introduction 

Endometriosis is a benign gynecological condition cha-
racterised by specific histological, molecular and clinical 
findings. Prevalence of endometriosis among the women of 
reproductive age is 10%–15%, increasing to 30% in the in-
fertile women 1. Endometriosis is considered as a considera-
ble risk factor for development of several subtypes of epithe-

lial ovarian carcinoma (clear cell and endometrioid carcino-
ma) known as endometriosis-associated ovarian carcinoma 
(EAOC) 2, 3. The incidence of ovarian cancer in general po-
pulation ranges between 5 and 9 new cases per 100,000 wo-
men per year, and ovarian cancer is known to develop in 
0.3%–1.6% of women with endometriosis 4. We presented a 
rare case of simultaneous clear cell/endometrioid ovarian 
carcinoma and endometriosis of the ipsilateral ovary. 
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Case report 

A 47-year-old patient was admitted to our clinic for 
surgery due to presence of a right ovarian endometriotic cyst 
and pelvic pain. The onset of pelvic pain was one month pri-
or to hospital admission. Menstrual cycles were regular, 25 
days in length. The patient was a nulligravida. The patient 
appeared generally well, with a normal nutritional status and 
blood pressure. The right ovarian endometriotic cyst was di-
agnosed by ultrasound 4 years before. Furthermore, the pati-
ent had history of laparoscopic surgery 13 years ago for a 
benign left ovarian cyst. The patient did not see her doctor 
for regular gynecologic exams. Family history was negative 
for malignancies. The gynecologic bimanual exam revealed a 
palpable and tender right adnexal cystic mass, measuring 50–
60 mm. Two-dimensional transvaginal ultrasound revealed the 
anteverted uterus with a normal external uterine contour, measu-
ring 70 × 51 × 51 mm. Endometrial lining had normal contours 
and its thickness measured 6 mm. A multiloculated cystic tumo-
ur of the right ovary measured 70 × 60 mm and contained 
hyperechoic and viscous material on ultrasound. A solid 
hyperechoic formation, measuring 25 × 25 mm, was seen in the 
lower half of the right ovarian cystic mass. The capsule of the 
cyst measured 3.5 mm. The left ovary measured 28 × 22 mm 
and was normal on ultrasound. Abdominal ultrasound was nor-
mal. Paraaortic and pelvic lymph nodes were not enlarged. Pre-
operative ultrasound findings of internal genitalia are demon-
strated on Figures 1, 2 and 3. 

Colour flow Doppler of pericystic vessels and the blood 
vessels of solid portions of the cyst were performed and the 
resistance indices (RI) of 0.50 and 0.42 were measured 
respectively. Increased tumour marker levels of the cancer 
antigen 125 (CA-125) were noted at 594 U/mL (normal ran-
ge is less than 46 U/mL). Human epididymis protein 4 (HE4) 
levels were within a normal reference range (HE4 = 42.8 
pmol/L). The risk of ovarian malignancy algorithm (ROMA 
index) value was calculated to be 18%, which was conside-
red a high-risk in a premenopausal woman. Complete blood 
count, urea, creatinine, electrolytes, liver function tests, 
urinalysis and urine culture were all within normal limits. 
Colposcopic exam and Pap smear were normal. Internal me-
dicine and anaesthesiology consults were sought and the 
examinations were found to be normal. The patient under-
went a total abdominal hysterectomy with bilateral salpingo-
oophorectomy. Wide adhesions covering the fundus and anterior 
uterus were noticed intraoperatively and adhered to the anterior 
pelvic wall and bladder peritoneum. A cystic formation measu-
ring 60 × 70 mm was seen on the right ovary, which adhered to 
the uterus, right Fallopian tube and the lateral pelvic wall. The 
left ovary and Fallopian tube had a normal gross appearance, 
with adhesions to the uterus and peritoneum of the lateral pelvic 
wall. Multiple endometriotic implants were seen on the utero-
sacral ligaments and the pouch of the Douglas peritoneum. Du-
ring the resection of right ovarian adhesions, the ovarian cyst 
ruptured. Gross pathological changes were not seen on the liver, 
stomach, large and small intestines, and the omentum. The 
histopathology results revealed the following: ovarian adenocar-
cinoma I, endometrioid/clear cell type, HG1 NG2, which was 

also found on the surface of the cyst. Further histopathology re-
vealed ovarian endometriosis. Histopathology of the Fallopian 
tubes was normal. Uterine histopathology revealed an intramural 
fibroid and adenomyosis. Cervical histopathology revealed 
chronic cervicitis. The histopathology of removed right ovary 
diagnosed both endometriosis and ovarian carcinoma (Figure 4). 

 

 
Fig. 1 – A normal sized uterus with a homogeneous  

echotexture. 
 

 
Fig. 2 – Right ovarian bilocular cystic tumour with  

viscous content. A regular and thin septum is present 
within the cyst. A hyperechoic solid tissue element is  

visible in the inferior half of the cyst. 
 

 
Fig. 3 – Hyperechoic solid tissue element  

at the inferior pole of the right ovarian cyst. 
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Fig. 4 – Histopathological types of ovarian carcinoma of the right ovary: A) Clear cell carcinoma  

and endometriosis (hematoxylin and eosin, ×10); B) Endometrioid carcinoma (hematoxylin and eosin, ×20). 
 

 
Fig. 5 – Positron emission tomography-computed tomography (PET-CT) scan: an enlarged lymph node, suspicious of 

metastases, is visible between the right psoas muscle and the spinal column. 
 
The disease was staged using the Tumor-Node-

Metastasis (TNM) and International Federation of 
Gynecology and Obstetrics (FIGO) classifications and was 
classified as follows: pT1c-N0-M0 (FIGO IC). The patient’s 
case was presented to the Council for Malignant Gynecologic 
Diseases and the Council decided to perform positron emission 
tomography (PET) and computed tomography (CT) of the ab-
domen and pelvics. PET/CT of the abdomen and pelvis did not 
find any pathological lesions; pelvic and paraaortic lymph nodes 
were not enlarged. An enlarged lymph node, suspicious of meta-
stasis, measuring 15 × 10 mm, was noted in-between the right 
psoas muscle and the spine. Postoperative findings of the PET/ 
CT scan are shown in Figure 5. 

The PET/CT findings were presented and the Council 
decided that the patient should undergo radical surgery ac-
cording to the protocol for ovarian cancer. The patient un-
derwent the second surgery with lymphadenectomy in the 
right psoas muscle region, omentectomy and multiple perito-
neal biopsies. Swabs from the peritoneum of the pouch of 
Douglas, bilateral paracolic gutters, and subdiaphragmatic 
areas were obtained. Cytologic washings of the peritoneal 

cavity were obtained. The histopathology results were as fol-
lows: Reactive follicular hyperplasia and sinus histiocytosis 
lymphadenopathy; fragments of peritoneal connective vascu-
lar tissue without pathological significance. The cytological 
finding was negative for malignancy. The histopathological 
findings of the removed lymph node are shown in Figure 6. 

 

 
Fig. 6 – Sinus histiocytosis of the lymph node with 

reactive follicular hyperplasia. 
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These findings were presented to the Council for Ma-
lignant Gynecologic Diseases, and a decision to commence 
chemotherapy was made, using six cycles of the Taxol (125 
mg/m2) and carboplatin CBCDA (250 mg/m2) protocol. Tu-
mour markers (CA-125 and HE4) or CT of the pelvis and 
abdomen were to be repeated before commencing and after 
the completion of chemotherapy regimen. Prior to commen-
cing chemotherapy, the CA-125 value was reported to be 70 
U/L, and the abdominal/pelvic CT did not show any patholo-
gical changes. The patient was treated with six cycles of 
chemotherapy. The follow-up CT of the abdomen and pelvis 
was normal; CA-125 levels were also within a normal refe-
rence range. Six months after treatment, the patient felt 
generally well, without signs of metastatic disease. The fol-
low-up CT findings of the pelvis and abdomen are shown in 
Figures 7 and 8. 

 

 
Fig. 7 – Pelvic computed tomography (CT) demonstrates 

normal bladder and intestines. 
 

 
Fig. 8 – Normal computed tomography (CT) of 

abdominal organs. 

Discussion 

Endometriosis has been found to be associated with 
some histological subtypes of epithelial ovarian carcinoma, 
such as clear cell, endometrioid and low malignant potential 
serous carcinoma. These are known as EAOCs 5, 6. EAOCs 
are usually diagnosed at an early stage in the patients with 
endometriosis, and these are usually low malignant potential 
carcinomas. Endometriosis is diagnosed in 4.2% of patients 
with ovarian carcinoma 6. Endometriosis and epithelial car-
cinoma of the ipsilateral ovary have been associated in 2.5% 
of patients. The women with endometriosis have a 1.7 times 
higher risk of ovarian cancer than the women without endo-
metriosis. The nulliparous women with endometriosis have a 
three times increased risk of ovarian cancer than the women 
who have given birth 2. Our patient had a history of infertility 
which was assessed and had been treated. Endometrioid tu-
mours constitute 15%–25% of epithelial ovarian carcinomas. 
Clear cell subtype constitutes 5%–25% of epithelial ovarian 
carcinomas. The mixed clear cell/endometrioid subtype con-
stitutes 1.3% of all ovarian carcinomas. There are 30% to 
40% of women who have an endometrioid carcinoma associ-
ated with endometriosis, while this frequency is 30%–55% in 
the women with clear cell carcinoma 5, 7. The mechanism by 
which endometriosis influence the development of ovarian 
carcinoma is unknown. The molecular level research has 
identified oxidative stress, inflammation and hyperestro-
genism as important mechanisms by which endometriosis 
may lead to ovarian carcinoma. Due to repeated hemorrhage, 
heme and free iron accumulate in the endometriotic lesion, 
leading to the production of oxydative stress, which creates a 
hypoxic environment that promotes the DNA damage and 
mutation accumulation. These events play a role in 
pathophysiology of ovarian carcinoma 2. Endometriosis is 
characterized by genetic instability: like neoplasms endome-
triosis seems to be monoclonal in origin, Advances in genetic 
have led to the discovery of new mutations and a better un-
derstanding of the function of genes and pathways associated 
with EAOCs 8. Tumor suppressor genes that were identified 
as contributors to the development of EAOCs include TP53, 
PTEN, and ARID1A as well as a proto-oncogene KRAS. 
ARID1A mutation (AT rich interactive domain 1A) was seen 
in 46% of ovarian clear-cell carcinomas and in 30% endome-
trioid carcinomas and was described as a possible early evant 
in the malignant transformation of endometriosis into carci-
noma 9, 10. The TP53 mutations were seen in 30% of endome-
triosis associated with clear-cell carcinomas. Hence, the 
TP53 abnormalities may be involved in malignant transfor-
mation of ovarian endometriosis. Some studies suggest that 
mutation of the tumor suppressor gene PTEN play a part in 
the malignant transformation of endometriosis 11. Furthermo-
re, inflammation also has a role in the development of 
EAOCs. Some studies showed that the peritoneal fluid of 
women with endometriosis had the increased levels of 
proinflammatory cytokines and growth factors such as TNF-
α, IL-1, IL-6 and IL-8, but these women also had the serum 
inflammatory markers comparable to those found in the wo-
men with ovarian carcinoma 12. IL-1 may upregulate the 
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COX2 gene expression leading to the increased secretion of 
PGE2; PGE2 stimulates processes that are characteristic of 
tumor growth such as angiogenesis, cell proliferation and in-
hibition of apoptosis. The women with a positive family 
history for colon cancer or endometrial cancer (Lynch 
syndrome 2) or hereditary nonpolyposis colorectal carcino-
ma, have an increased risk of endometrioid ovarian cancer 13. 
The women who have mutations in BRCA1 or BRCA2 ge-
nes on chromosome 17 and 13 have an increased risk of bre-
ast and ovarian carcinomas 14. The prognosis of EAOC is 
good at the early stage of the disease. The treatment options 
include surgical management and chemotherapy, either as 

separate modalities or in combination 7. Our patient was trea-
ted both surgically and with chemotherapy. Six months after 
the treatment completion, the patient felt well without the di-
sease recurrence. 

Conclusion 

Clear cell and endometrioid subtypes of ovarian carci-
noma have good prognosis if they are diagnosed and treated 
at an early stage of the disease. In our patient, the carcinoma 
was detected in the first stage and successfully treated with 
combination therapy, i.e., surgical and chemotherapy. 
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