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Abstract
Hepatocellular carcinoma usually metastasizes to the lung, bone, adrenal glands, diaphragm and lymph nodes. In 

this study, we present a case of hepatocellular carcinoma that metastasized to the ovary. To the best of our knowledge, 
there are very few reports of such cases published in English and none in which the patient survived more over 7 
years. A 72-year-old postmenopausal Japanese woman had been diagnosed with type C chronic hepatitis. Screening 
ultrasonography revealed a low echoic small nodular lesion located on S6 of the liver. Tiny hepatocellular carcinoma 
was diagnosed by needle biopsy and the patient was treated with percutaneous ethanol injection therapy. Two years 
later, she underwent a work-up because of an elevation in serum alpha-fetoprotein level, and whole body Computed 
Tomography scan revealed a large solid pelvic mass. At laparotomy, a large right ovarian tumor was revealed. No 
other lesion was found. A bilateral salpingo-oophorectomy was performed. On microscopic examination, the tumor 
showed predominantly solid and trabecular patterns. Pseudo-glandular patterns were also observed. The final 
pathological diagnosis was hepatocellular carcinoma metastatic to the right ovary. Postoperatively, the serum alpha-
fetoprotein concentration decreased to within the normal range. Although, we resected an implantation in her right 
thoracic wall seven months post laparotomy, she did not show any evidence of recurrence during her 7 year follow 
up period. Metastatic hepatocellular carcinoma to the ovary is very rare. If a patient presents with findings similar to 
those describing our patient, the examining physician should be aware of the risk of potential ovarian metastases from 
hepatocellular carcinoma. Surgical resection may be the only effective treatment strategy for static ovarian cancer.
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Introduction 
Hepatocellular Carcinoma (HCC) usually metastasizes to the lung, 

bone, adrenal glands, diaphragm and lymph nodes. In this study, we 
present a case of metastatic HCC to the ovary and review literature. 
To the best of our knowledge, only ten such cases have previously been 
reported: eight in English, one in Korean and one in Spanish [1-8]. The 
treatment has usually been surgery and chemotherapy. The survival 
time for almost all cases was about one year. Therefore, the prognosis 
of HCC patients with distant metastases tends to be extremely poor. 
We present a patient with metastatic HCC to the ovary who, at the 
time of this report, has had a disease-free survival of 7 years since last 
surgical resection.  

Case Report
A 72-year-old postmenopausal Japanese woman had been diagnosed 

with type C chronic hepatitis. In 2001, screening ultrasonography 
revealed a low echoic 16 × 17 mm nodular lesion located on S6 of the 
liver. Serum Alpha-Fetoprotein (AFP) concentration was 141 ng/mL 
(normal range 0-35 ng/mL). HCC was diagnosed by needle biopsy. 
She was treated with Percutaneous Ethanol Injection Therapy (PEIT) 
based on her wish for minimally invasive therapy. She underwent four 
PEIT procedures, after which there was no evidence of tumor and 
her serum AFP concentration decreased to within the normal range. 
Two years later, she underwent a close work-up because her serum 
AFP concentration rose to 98.906 ng/mL without any abnormalities 
in the liver. Gallium scintigraphy showed an abnormal accumulation 
in the pelvis, and Computed Tomography (CT) scan revealed a solid 
pelvic mass 12 cm in diameter (Figure 1). She was asymptomatic and 
her serum CA125 concentration was 12.2 U/ml. Laparotomy revealed 
a right ovarian tumor with a small amount of ascites. The left ovary was 
intact, the liver surface was smooth, and no other lesion was found. 

The histological diagnosis on a frozen section from the right ovarian 
tumor suggested metastatic HCC. Accordingly, a bilateral salpingo-
oophorectomy was performed. On gross examination, the right ovarian 
tumor was approximately 12 cm and its cut surface revealed a yellowish 
solid tumor with necrosis and hemorrhage (Figure 2). On microscopic 
examination, the tumor showed a predominantly solid, trabecular 
pattern with eosinophilic cytoplasm (Figure 3). Pseudo-glandular 
patterns, nuclear atypia and mitoses were observed (Figure 4). 
Immunohistochemical staining showed that tumor cells were strongly 
reactive with AFP and hepatocyte paraffin 1 (HP1) antibody (Figures 
5a and 5b). The final pathological diagnosis was metastatic HCC to the 

Figure 1: Abdominal CT scan showing a solid 11 cm diameter right 
adnexal mass. 
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right ovary. She received no postoperative therapy. Postoperatively, the 
serum AFP concentration decreased to within the normal range. Seven 
months after surgery, CT showed a 7 cm right thoracic wall mass this 
tumor was an implantation of HCC, and was successfully resected. She 
has had no evidence of disease since operation 7 years ago.

Discussion
Metastatic ovarian cancer most often originates from gastric or 

rectal cancer. The liver is an uncommon primary origin for metastatic 
ovarian cancer. Generally, HCC tends to invade the hepatic or portal 
veins, thereafter frequently metastasizing to the lung. Other common 
metastatic sites include bone, adrenal glands, diaphragm and lymph 
nodes [1]. However, because of improvements in survival from primary 
hepatic tumor, an increase in the number of metastases to the ovary has 
been observed [9]. 

In 1983, Oortman and Elliott was the first to report metastatic HCC 
to the ovary [2]. Table 1 summarizes the English-language case reports 
that we were able to find [1-6]. There was a wide range in the ages of 
patients (31-68 years old, mean 52). Our patient is the oldest. The ovary 
was the first metastatic site in all cases, and all but one had increased 
AFP concentration at the time their ovarian tumors were diagnosed. 
In four cases, the diagnoses of HCC and ovarian tumor were made 
simultaneously. Six of eight had unilateral tumors (three on the left 
side and three on the right side). The reported tumors ranged from 
solid and firm to soft and yellowish or greenish with focal necrosis and 
hemorrhage.

The differential diagnosis of metastatic HCC to the ovary includes 
hepatoid yolk sac tumor and primary hepatoid carcinoma [3]. Hepatoid 
yolk sac tumors tend to occur in young women and are associated with 
foci of a typical yolk sac or other germ cell elements. Such foci were not 
present in our case.

Ishikura and Scully first described primary hepatoid carcinoma 
of the ovary in 1987 [10]. It occurs in older, mostly postmenopausal, 
woman [3]. Although it belongs to the category of miscellaneous 
primary tumor, most cases are associated with surface epithelial type 
adenocarcinomas, suggesting the possibility of a surface epithelial 
origin [11]. Elevation of CA125 concentration, a marker for ovarian 
surface epithelial tumor, would support the diagnosis of primary 
ovarian cancer [12]. There was no association with a surface epithelial 
tumor in the present case and CA125 concentration was not elevated. 
Hepatoid carcinoma resembles HCC in both its histological features 
and immunoreactivity to AFP. HP1 is a monoclonal antibody that is 
highly specific for hepatocytes, but it is not useful for distinguishing 
primary ovarian hepatoid carcinoma from metastatic HCC. This is 
because its reactivity correlates with the degree of hepatic differentiation 
[13]. Tumor bilaterality, bile production or canaliculi also do not 
distinguish metastatic HCC from hepatoid carcinoma. CK19 and 
CK20 are expressed in normal gastrointestinal epithelial cells, bile 
duct cells, and some adenocarcinomas including ovarian surface 
epithelial carcinoma, but are not expressed in normal hepatocytes 
or hepatocellular carcinoma [12]. Unfortunately, we were unable 

Figure 2: The cut surface of the ovarian mass demonstrating a yellowish 
solid tumor with necrosis and haemorrhage.

Figure 3: The tumor showed mainly solid, trabecular patterns with 
eosinophilic cytoplasm. Hematoxylin-eosin staining 100X.

 

Figure 4: Pseudo-glandular patterns, mitoses and nuclear atypia were 
observed (100X).

 

Figure 5a: Immunohistochemical staining showing strong reactivity of 
tumor cells with AFP (200X).

 

Figure 5b: Immunohistochemical staining showing a strong reactivity of 
tumor cells with HP1 antibody (200X).
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to perform CK19 and CK20 immunohistochemical staining in this 
case. Kwon et al. said, however, it is extremely difficult to differentiate 
primary ovarian hepatoid carcinomas from metastatic hepatocellular 
carcinoma using any kind of ancillary study, with the exception of 
clinical identification of a hepatic tumor [14]. Considering the features 
of the tumor, we considered primary hepatoid carcinoma to be unlikely 
in this case.

The three modes of HCC spread are hematogenous metastasis, 
lymphatic metastasis and direct invasion. Of these, the most frequent 
is hematogenous metastasis [15]. In our case, there were no metastases 
to the liver, peritoneum, right ovary or other abdominal organs. 
There was no evidence of lymphovascular invasion of the HCC, and 
peritoneal washing cytology was negative at the time of operation for 
the ovarian tumor. These findings suggest that metastasis to the ovary 
was by hematogenous spread rather than lymphatic spread or seeding 
due to PEIT. However, the location of the right thoracic wall metastasis 
suggests that it resulted from peritoneal seeding due to PEIT. 

The optimal treatment for ovarian metastases of HCC has not yet 
been established. Generally, the prognosis of HCC patients with distant 
metastases is extremely poor; most patients survive less than a year [16]. 
As there have only been ten cases reported in the literature, there is 
little information available regarding prognostic factors associated with 
outcomes in HCC metastatic to the ovary. Tumor grade, tumor size 
and patient age have not been reported to be associated with prognosis. 
In cases of HCC, well controlled primary lesion and complete surgical 
resection of the metastatic lesion has occasionally resulted in long 
term survival, as in our case. Wide-spread metastasis and incomplete 
resection may be associated with poor survival. Previous reports have 
indicated that chemotherapy is ineffective. Determining serum AFP 
concentration is useful for early detection of recurrence of HCC. In the 
present case, the patient’s serum AFP concentration correlated closely 
with her disease status. We found her ovarian metastasis because of an 
increase in AFP concentration, which decreased after ovary removal. 

Conclusion
Metastatic HCC to the ovary is very rare. The diagnosis is usually 

made based on clinical findings and AFP concentrations. If a patient 
presents with findings similar to those of our patient, the examining 
physician should be aware of the possibility of ovarian metastases 
from HCC. Surgical resection of the tumor may be the only effective 
treatment strategy. 
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Study Age Chief complaint AFP (ng/ml) Tumor size (cm) Treatment Prognosis 
(months) 

Oortman and Elliott [2] 36 AFP elevation 18800 4×6 TAH+BSO NR
Young et al. [3] 38 AFP elevation 14818 INR TAH+BSO DOD (55)
Young et al. [3] 31  Back pain 2700 NR TAH+BSO DOD (18)
Young et al. [3] 68 Abdominal distention 11000  NR BSO+omentectomy NED (5)
Khunamornpong et al. [4] 56 NR 15 TAH+BSO+sigmoid 

colostomy
DOD (4)

De Groot et al. [1] 47 None 4 20 BSO DOD (12)
Lee et al. [5] 43 AFP elevation 336520 7 RSO NR
Benito et al. [6] 26 NR W.N.L 14 RSO+omentectomy NED (12)
Present case 72 AFP elevation 98906 12 BSO NED(86)

This table showing 9 case reports of metastatic hepatocellular carcinoma to the ovary. 
AFP: Alpha-fetoprotein; TAH: Total Abdominal Hysterectomy; BSO: Bilateral Salpingo-Oophorectomy; RSO: Right Salpingo-Oophorectomy; NR: Not Reported 

Table 1: Metastatic hepatocellular carcinoma to the ovary.
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