
 
 

   

 
       

        
  

  

 

 
 

 
 

  

DEPARTMENT OF PATHOLOGY 

Case of the Week 
Gynecologic Pathology: Clear cell carcinoma of Ovary 

Prepared by Maria Buodzinskaia, (4th year medical student) and Meliisa Yee-Chang, 
DO (attending) 

September 8, 2015 

History 

The patient is a 48 year-old woman who 4 months previously had undergone hysterectomy and 
salpingooophorectomy. She now presents with 3 enlarged supraclavicular lymph nodes. FNA 
was performed. 
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Images from prior hysterectomy resection: 

Fig 1. 

Fig 2. 

Figure 1 and 2 

Fig. 1 and 2: Clear cell carcinoma of the ovary with invasive implants into uterine serosal 
surface and myometrium. Fig. 1: H&E stain, 200x magnification: Representative area of clear 
cell carcinoma with classic hobnail appearance, invading into the uterine serosal surface. Fig. 2: 
H&E stain, 100x magnification: Area of serous differentiation with marked nuclear 
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pleomorphism and abundant eosinophilic cytoplasm. This area showed positive reactivity for 
p53, supporting serous differentiation. 

FNA cytology images: 

Fig 3. 

Fig 4. 

Figure 3 and 4 

Fig. 3 and 4: FNA from supraclavicular lymph node. Fig. 3: Diff Quik Stain, 200x 
magnification: The FNA smear from the supraclavicular lymph node shows two populations of 
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tumor cells: the large cohesive cluster of tumor cells showing similar marked nuclear 
pleomorphism of the serous component and second component of clear cell carcinoma with 
smaller cuboidal shaped nuclei with vacuolated cytoplasm. Fig 4. Papanicolaou stain, 200x 
magnification: Dual population of larger pleomorphic serous component (right side) and smaller 
cluster of cuboidal clear cell carcinoma (center). 

Diagnosis 

Clear cell carcinoma of Ovary 

Discussion 

Microscopic findings 
Clear cell carcinomas display several different patterns which often occur together. These 
include papillary, tubulocystic, and solid. The solid pattern of clear cell carcinoma is 
characterized by sheets of polyhedral cells with abundant, clear cytoplasm separated by 
fibrovascular septae or dense fibrotic stroma. The papillary pattern is characterized by papillae 
that can be fibrotic or hyalinized. The tubulocystic pattern is characterized by tubules and cysts 
of varying size. The majority of tumors display combination of all of these patterns. The cells 
with clear cytoplasm contain glycogen and at times intracytoplasmic mucinous inclusions. In the 
tubulocystic and papillary patterns, the cells often have a hobnail appearance, with the nucleus 
protruding from the papillae, tubule or cyst into the lumen. 

Immunohistochemistry 
Clear cell ovarian carcinomas stain positive for HNF-1 β and pax8 (Tsuchiya et al). WT1, 
estrogen receptor, progesterone receptor and p53 are generally negative. Napsin A was recently 
reported to be expressed in clear cell carcinoma (Yamashita et al.); our case showed positive 
staining for this marker. 

p53 is positive in most high grade serous carcinomas (Chisea-Voterro et al.). For our case, there 
was p53 staining in the poorly differentiated component (areas with large pleomorphic nuclei), 
indicating that there is a serous component to this tumor. 

Mutations 
ARID1A and PIK3CA mutations have recently been identified in ovarian clear cell carcinoma 
(Yamamoto, S. et al.) ARID1A is a tumor-supressor gene and its mutation in ovarian clear cell 
carcinoma is associated with loss of protein expression. PIK3CA gene encodes the catalytic 
subunit p110a of phosphatidylinositol-3 kinases (PI3K). Its activating mutation often coexists 
with loss of ARID1A protein expression. Additionally, patients under the age of 53 with clear 
cell ovarian carcinomas are at a clinically significant risk for loss of mismatch repair (MMR) 
protein expression and Lynch Syndrome; in such patients, IHC should be done for MMR 
abnormalities. 
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Association with endometriosis 
Several studies have linked endometriosis to an increased risk of ovarian cancer, particularly 
endometrioid and clear cell types (Brinton et al., Ogawa et al.). The question of whether 
endometriosis-associated ovarian cancers are associated with a better overall prognosis is 
controversial since the studies addressing this question are conflicting (Orezzoli, J. et al. and 
Yamamoto, S. et al vs. Goff, B. et al and Cuff and Longacre). 

Management 
Primary treatment of ovarian clear cell carcinoma and clear cell carcinoma of the uterus involves 
surgery with a total abdominal hysterectomy, bilateral salpingooophorectomy and omentectomy. 
Lymphadenectomy adds important prognostic information (Glasspool and McNeish). Unlike 
high-grade serous carcinomas, ovarian clear cell carcinoma is known to be less responsive to 
traditional types of ovarian cancer chemotherapies (DeLair et al.). Since upregulation of the 
PIK3/AKT/mTOR pathway, particularly through mutations of PIK3CA and inactivation of 
PTEN, is involved in tumorigenesis of clear cell carcinoma, clinical trials for inhibitors of PI3-
kinase/mTOR pathway have recently been started (Jin, Y., et al.) 
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