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Abstract 

 

Metastatic spread of hepatocellular carcinoma (HCC) to the ovary is an extremely rare event especially if presented in absence of a 

known hepatic primary and/or in a living patient. Here, a case of metastatic HCC to the ovary is presented in 54-years living Egyptian 

female patient in whom the ovarian lesion was the primary presentation associated with elevated serum alpha-fetoprotein level. Ultraso-

nography revealed 2 two focal hepatic lesions. The diagnosis was based on the simultaneous presence of ovarian and hepatic lesions, 

bilaterality, the trabecular growth pattern, cytological features, presence of bile and Periodic acid Sciff-positive, diastase-resistant cyto-

plasmic granules on microscopic examination and immuno-histochemistry. Metastatic HCC must be included in the differential diagnosis 

of hepatoid and oxyphil cell tumors of the ovary. 
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1. Introduction 

Ovaries are common sites of metastatic tumors and are the most 

commonly involved organs in the female genital tract 

(McCluggage and Wilkinson 2005). In order of frequency, the 

main primary extra-genital sites include; stomach, appendix, colon, 

breast, small intestine, rectum, gallbladder, urinary bladder and the 

kidney (Chang et al. 1997, Kiyokawa et al. 2006). However the 

spread of hepatocellular carcinoma (HCC) to the ovary is extreme-

ly rare (Kim 2005, Young 2007, Lee et al. 2011). 

The frequency of metastatic tumors that present initially as ovari-

an masses ranges from 6% to over 20% of ovarian metastases in 

different geographic areas (Seidman et al. 2003, McCluggage and 

Wilkinson 2005). However, rarely HCC presents as an ovarian 

metastasis in the absence of a known primary (Young ET al.1992, 

Pitman et al. 2004). 

To the best of our knowledge, few cases of metastatic HCC to the 

ovary were described in literature, and a small number of such 

cases have been discovered in living patients, since it was first 

reported in an autopsy in 1983 (Oortman and Elliott 1983, Young 

et al.1992, Khunamornpong et al.1999, de Groot et al. 2000, Kim 

et al. 2004, Kim 2005, Lee et al. 2011).  

Because of its broad differential diagnosis (Young 2007); meta-

static HCC to the ovary causes diagnostic problems and requires 

clinical and operative evaluation of the primary tumor 

(Khunamornpong et al.1999). Here, a case of metastatic HCC to 

the ovary is reported in a living patient in whom the ovarian lesion 

was the initial presentation. Based on review of literature, the 

differential diagnosis and the guidelines for differentiating meta-

static HCC to the ovary from its mimics are discussed.  

2. Case presentation 

2. 1. Clinical and imaging findings 

A postmenopausal Egyptian female patient aging 54-years was 

presented with abdominal distension and bloating. Physical exam-

ination disclosed a pelvi-abdominal mass associated with ascites.  

 

Ultrasonography revealed a large left pelvi-abdominal mass, 

measuring 19cm. in greatest dimension, most probably ovarian. 

The right ovary was enlarged and there were 2 two focal lesions in 

the right hepatic lobe (9x7x6cm. and 6x4x2cm.), with a cirrhotic 

liver and ascites. 

2. 2. Laboratory investigations 

Laboratory investigations evidenced elevated serum glutamic-

oxaloacetic transaminase (SGOT; 134 IU/mL, normal up to 37 

IU/mL), low serum albumin (2.9 g/dL, normal range 3.5-5g/dL), 

and elevated alpha-fetoprotein (AFP; 385 ng/μL, normal range, 0 

to 7 ng/μL). The serum was positive for hepatitis B surface anti-

gen, hepatitis Be antigen, and anti-hepatitis B core antibody. 

2. 3. Operative procedure 

At laparotomy, there was a left ovarian mass with more than 1500 

mL of hemorrhagic ascitic fluid and carcinomatosis peritonei in-

volving the surfaces of the omentum and the diaphragm. The right 

ovary was enlarged and contained multiple surface nodules, each 

measuring up to 1cm. across. Total abdominal hysterectomy with 

bilateral salpingo-oophorectomy were performed with drainage of 

the ascitic fluid. Frozen section examination during surgery 

showed appearance consistent with metastatic HCC to the ovary.  

2. 4. Pathology findings and diagnosis 

Grossly, the left ovarian mass was multinodular, measuring 

19x11x9cm. Predominately solid with a single small cyst (2cm. at 

maximum dimension). The consistency was soft to firm and the 

cut section showed cream color with a greenish tinge and foci of 

hemorrhage and necrosis. 

Microscopically, hematoxylin and eosin-stained (H&E) sections 

from both ovaries showed tumor growth resembling HCC in terms 

of its architectural and cytological features. The tumor evidenced 

the typical trabecular pattern, focal pseudo-glandular formations, 

intercellular canaliculi (Fig. 1a) and bile material (Fig. 1b). Tumor 
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cells were polygonal with moderate to abundant pale eosinophilic, 

granular to clear cytoplasm and vesicular nuclei with one or more 

prominent nucleoli and mitotic activity. Stromal luteinization, 

edema of the adjacent ovarian tissue and endothelial bound large 

spaces were seen (Fig. 1c). Periodic acid Sciff (PAS) stained sec-

tions, revealed the presence of numerous PAS-positive, diastase-

resistant cytoplasmic granules (Fig. 1d). Cytologic examination of 

the ascitic fluid revealed cellular samples of polygonal cells hav-

ing esinophilic cytoplasm arranged in clusters and in trabecular 

groups (Fig. 2a). The cells showed intranuclear inclusions charac-

teristic of HCC and naked nuclei (Fig. 2b). An applied immuno-

histochemical panel revealed that the tumor was negative for Cy-

tokeratin7 (CK7), Calretinin, Inhibin-α, GATA-4 excluding the 

diagnosis of primary ovarian carcinomas, sex-cord stromal tumors 

and yolk-sac tumor, respectively. Nonetheless, the dual negativity 

for CK7 and Cytokeratin20 (CK20) was consistent with HHC. 

Sections prepared from the subsequently resected hepatic focal 

lesions revealed the same diagnostic histopathologic picture of 

HHC. The pathological diagnosis of metastatic HCC to the ovary 

with malignant ascites was confirmed. 

 

 
 

Fig. 1: Metastatic HCC of the Ovary (A) The Tumor Shows Typical Trabecular Pattern, with Intercellular Canaliculi (B) and Bile Material. (C) Ovarian 

Stromal Luteinization and Edema with Endothelial Bound Large Spaces. (D) PAS-Stained Section Shows Numerous PAS-Positive, Diastase-Resistant 
Cytoplasmic Granules. 

 

 
 

Fig. 2: (A) Cytologic Examination Revealed Clusters and Trabecular Groups of Polygonal Cells Having Eosinophilic Granular to Clear Cytoplasm and 
Vesicular Nuclei with One or More Prominent Nucleoli (White Arrow) and Mitotic Activity (Black Arrow). (B) There are Naked Nuclei (White Arrow) 

and Intranuclear Inclusions (Black Arrow). 
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3. Discussion 

Despite the advances in imaging technology, HCC is usually 

asymptomatic and discovered at advanced stages. The most com-

mon sites of metastasis include the lung, peritoneum, adrenal 

gland, and bone, but rarely, the nasal cavity, orbit and gallbladder 

can be involved (Kim et al. 2004). Nonetheless, HCC metastasizes 

to the ovary most infrequently (Young 2007), and is often an inci-

dental autopsy finding (Kim 2005). 

In most reported cases of metastatic HCC to the ovary, the patient 

had history of known HCC (Young et al. 1992, de Groot et al. 

2000, Lee et al. 2011), while the ovarian mass was the initial 

presentation in some others (Khunamornpong et al. 1999, Kim 

2005), as observed in this case. The mean age of patients was 

45.6-years (range, 31 to 68 years)(Young et al. 1992, de Groot et 

al. 2000, Kim 2005, Lee et al. 2011) and nearly all previous re-

ports have shown elevated serum AFP levels as was the situation 

in the current report. In accordance with Khunamornpong et al. 

(1999) ovarian involvement was bilateral in this case, but other 

reports described unilateral ovarian metastases (Kim 2005, Lee et 

al. 2011). Moreover, these tumors varied widely in size, ranging 

from 6.5 cm. (Kim 2005, Lee et al. 2011), to 15 cm. in diameter 

(Khunamornpong et al. 1999), and showed mixed solid and cystic 

appearance, necrosis and hemorrhage, and sometimes a yellow-

green color which is compatible with bile pigmentation 

(Khunamornpong et al. 1999, Kim 2005). Yet, the mass presented 

here had slightly larger dimensions, but with the same gross fea-

tures as described in literature. In addition, the histopathologic 

features of this tumor were similar to previously reported cases 

(Young et al. 1992, Khunamornpong et al. 1999, Kim 2005).The 

diagnosis of metastatic HCC in the case presented herein, was 

based on the simultaneous presence of ovarian and hepatic lesions, 

elevated serum AFP, bilaterality of the ovarian tumor and the 

presence of trabecular pattern, bile and PAS-positive, diastase-

resistant granules on microscopic examination. Virtually, these 

features represent the most reliable diagnostic criteria when seen 

(Kim 2005, Young 2007, Pandey and Truica 2011, Cascales Cam-

pos et al. 2013), nonetheless, absence of hepatic involvement 

should exclude the diagnosis (Gopaldas  et al. 2005).  

The main differential diagnostic considerations of metastatic HCC 

to the ovary include tumors with hepatoid differentiation and 

oxyphil cell tumors (Khunamornpong et al. 1999, Kim et al. 2004, 

Choudhury et al. 2008). Hepatoid tumors of the ovary are usually 

associated with elevated serum AFP and comprise two distinct 

categories: hepatoid yolk sac tumor (HYST) and hepatoid carci-

noma either arising from the ovary or metastasizing from a variety 

of other tissues (Gopaldas  et al. 2005), whilst the oxyphil cell 

tumors of the ovary include oxyphilic clear cell carcinoma (CCC) 

and steroid cell tumor (Choudhury et al. 2008).  

Hepatoid carcinoma is a unique type of carcinoma that arises out-

side the liver but resembles HCC both histologically and 

immunohistochemically in its staining for AFP; polyclonal 

carcinoembryonic antigen; Hepatocyte paraffin 1 (Hep-Par-1) 

(Pitman et al. 2004) , in addition to the presence of PAS-positive, 

diastase-resistant hyaline globules, meanwhile, bile canalicular 

structures are not seen in hepatoid carcinoma (Lazaro et al. 2007, 

Pandey  and Truica 2011). These tumors have been reported in the 

ovary, lung, stomach, renal pelvis, and the bladder (Lazaro et al. 

2007). Ovarian hepatoid carcinoma has been described in women 

with a mean age at diagnosis of 62-years, presenting with unilat-

eral or bilateral ovarian masses (Pandey and Truica 2011). The 

consistent diagnostic findings of ovarian hepatoid carcinoma are 

the common admixture with an adenocarcinomatous component of 

surface epithelial type (usually serous), the diffuse positive stain-

ing pattern for Cytokeratin 7 and the elevation of serum CA-125 

suggesting an ovarian epithelial origin (Kim MJ 2005, Ulbright 

2005, Pandey  and Truica 2011). 

Hepatoid differentiation was described as scattered clusters of 

polygonal cells with abundant eosinophilic cytoplasm and promi-

nent nucleoli in 22% of yolk sac tumors, but rarely, there is a pre-

dominant or pure hepatoid pattern in yolk sac tumors (HYST) 

(Ulbright 2005). Although HYST is a germ-cell tumor that occurs 

in younger patients (Pandey and Truica 2011), it may be included 

in the differential diagnosis of an ovarian tumor with hepatoid 

differentiation in postmenopausal patients because of its wide 

range of patients’ age (up to54-years) (Khunamornpong et al. 

1999). HYST is immunohistochemically positive for AFP and 

Hep-Par-1 but, detection of foci of more typical yolk sac tumor or 

other germ cell element, absence of history of long-standing liver 

disease or tumor in the liver, and positive immuno-staining for 

GATA-4 can establish the diagnosis of HYST (Khunamornpong 

et al. 1999, Pitman et al. 2004, Ulbright 2005, Lazaro et al. 2007).  

Oxyphilic CCC of the ovary is a clear cell carcinoma with a prom-

inent component of cells having abundant eosinophilic cytoplasm. 

It is an extremely rare neoplasm that occurs between 50-70 years 

and is almost always unilateral. Features establishing the diagnosis 

as a CCC, include tubulocysts lined by cuboidal, hobnail, or flat-

tened cells; papillary structures, nests and sheets of cells with 

abundant clear cytoplasm containing glycogen; and an adjacent 

adenofibromatous component (Young and Scully 1987). It pre-

sents with elevated CA-125 indicating an ovarian origin of the 

tumor. Immuno-histochemically, the tumor cells are cytokeratin 

and epithelial membrane antigen positive and AFP negative 

(Choudhury et al. 2008). 

Ovarian steroid cell tumors, not otherwise specified (NOS), are 

rare sex cord-stromal tumors of the ovary with malignant potential 

(Kim et al. 2007), accounting for less than 0.1% of all ovarian 

tumors. These tumors may present with amenorrhea and 

virilization and occur in adults with an average age at diagnosis of 

47-years. They can be unilateral or bilateral, sometimes associated 

with ascites (Jiang et al. 2013). Serum AFP is not elevated with 

steroid cell tumors, but CA125 is above normal. The tumor forms 

nodular masses of cells having abundant eosinophilic or foamy 

cytoplasm (Kim et al. 2007). Inhibin-α and Calretinin  are proved 

to be sensitive and robust immunohistochemical markers in differ-

entiating steroid cell tumors, NOS from non-sex cord stromal 

tumors (Jiang et al. 2013). 

Although metastasis of HCC to the ovary is certainly uncommon, 

one should have a high index of suspicion in a female patient with 

a lower abdominal mass and elevated serum AFP. Features, in-

cluding the age of the patient, laterality of the ovarian tumor, and 

distribution of disease as evaluated clinically and radiologically, 

and microscopic features of the neoplasm, establish the diagnosis. 

Metastatic HCC to the ovary must be included in the differential 

diagnosis of hepatoid and oxyphil cell tumors. 
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