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Germ cell tumors (GCTs) are currently hypothesized to origi-
nate from misplaced primordial germ cells [1]. GCTs usually oc-
cur in the gonads. However, GCTs can occur in many extrago-
nadal sites, including the hepatobiliary system, retroperitoneum, 
and mediastinum from misplaced primordial germ cells during 
their migration to the gonad [2]. GCTs in the liver are uncommon 
and constitute less than 1% of all hepatic neoplasms [3]. Most 
of the reported cases occurred in young children before 3 years 
of age, and about half of the cases were malignant [4]. Among 
them, mixed GCTs are extremely rare, and fewer than five cases 
of mixed GCTs have been reported in the English literature [2-5]. 
Previously reported mixed GCT primarily had a mature or im-
mature teratoma component [4,5]. In adults, only one yolk sac 
tumor case with an immature teratoma has been reported [4]. 
Herein, we report the first case of primary hepatic mixed GCT 
composed of a choriocarcinoma and yolk sac tumor in a middle-
aged Korean woman.

CASE REPORT

A 40-year-old female patient visited an outside hospital and 

presented with a 1-month history of uncontrolled abdominal pain. 
The patient was previously healthy without any notable medical 
history and her obstetric history was G1P0 with one miscarriage 
due to spontaneous abortion. She was referred to the Asan Med-
ical Center and computed tomography (CT) indicated that she 
had a very large liver mass. Her serum β-human chorionic go-
nadotropin (hCG) was highly elevated (204,200 mIU/mL; nor-
mal range, < 3 mIU/mL). Other serum tumor markers of alpha-
fetoprotein (AFP, 39.8 ng/mL; normal range, < 7.5 ng/mL) and 
prothrombin induced by the absence of vitamin K (PIVKA-II, 
42 mAU/mL; normal range, < 40 mAU/mL) were slightly ele-
vated, while the levels of serum carbohydrate antigens (CA19-9) 
and carcinoembryonic antigens (CEA) were within normal limits. 
Magnetic resonance imaging showed a growing mass that mea-
sured 15 × 8.5 cm in the right lobe with multiple intrahepatic 
metastases in segment IV and the right lobe, which is not a radio-
logical specific finding for hepatocellular carcinoma (Fig. 1A). 
Positron emission tomography–computed tomography (PET-
CT) did not show any extrahepatic lesions. In addition, gyneco-
logical ultrasonography did not detect any gestational lesions or 
malignancy. A target liver biopsy showed nearly all necrotic tis-
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Fig. 1. Radiologic and gross findings. (A) Magnetic resonance image shows hepatomegaly with a large hypervascular mass in the right lobe. 
(B) The cut surface of a slice from a surgically resected specimen shows a heterogenous pinkish-yellow color, extensive necrosis, and hem-
orrhage. 
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Fig. 2. Microscopic and immunohistochemical (IHC) findings of the choriocarcinoma area. (A) Tumor cells are accompanied by extensive 
hemorrhage. (B) Tumor cells consist of a mixture of syncytiotrophoblastic and cytotrophoblastic cells. (C) The syncytiotrophoblastic cells are 
multinucleated with pleomorphic nuclei. (D) β-Human chorionic gonadotropin IHC staining is strongly and diffusely positive.
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sue with only a few atypical cells that were diagnosed as insignifi-
cant. Based on the clinical information, she was diagnosed with 
primary hepatic choriocarcinoma, and the patient received neoad-
juvant chemotherapy (etoposide, methotrexate, actinomycin D, 
cyclophosphamide, and vincristine, EMA-CO) before surgical re-
section. After nine cycles of chemotherapy, the serum β-hCG 
level was markedly decreased to 47 mIU/mL. 

The patient underwent a right hepatectomy and recovered 
without immediate postoperative complications. Macroscopi-
cally, the resected specimen was entirely composed of a well-de-
marcated and multilobulated 15 × 8.5 cm solid mass. The cut 
surface revealed a heterogenous pinkish-yellow color, extensive 
necrosis, and hemorrhage (Fig. 1B). Histologically, the tumor 
was composed of two GCT components including choriocarcino-
ma and yolk sac tumors with hepatoid component variants. The 
choriocarcinoma area showed extensive hemorrhage (Fig. 1A) 

and numerous syncytiotrophoblasts surrounded by cytotropho-
blasts (Fig. 2B, C). The syncytiotrophoblasts were diffusely posi-
tive for hCG in immunohistochemical (IHC) staining (Fig. 2D). 
The histological features of the yolk sac tumor showed endoder-
mal sinus-like patterns with Schiller-Duval bodies (Fig. 3A). 
Hepatoid variant components were multifocally identified in the 
yolk sac tumor area (Fig. 3B). The tumor cells in the yolk sac tu-
mor area were diffusely positivity for AFP and Sal-like protein 4 
(SALL4) based on IHC staining (Fig. 3C, D). The serum β-hCG 
level returned to normal (2.3 mIU/mL) after surgery. Despite ad-
juvant chemotherapy (EMA-CO), multiple intrahepatic and pul-
monary metastases were found on a follow-up CT scan on post-
operative day 58. She then received gamma knife radiosurgery 
for 1.2 cm brain metastases in the right parietal lobe on postop-
erative day 219, and continued adjuvant chemotherapy. 

Fig. 3. Microscopic and immunohistochemical (IHC) findings of a yolk sac tumor with a hepatoid variant area. (A) A typical Schiller-Duval 
body is identified. (B) A hepatoid variant component of the yolk sac tumor is observed. (C) α-Fetoprotein IHC staining is strongly and diffusely 
positive. (D) Sal-like protein 4 IHC staining is partially positive.
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DISCUSSION

GCTs are germinal neoplasms that arise in the gonads and 
extragonadal sites. GCTs account for about 3% of neoplasms in 
childhood and adolescence. The incidence is bimodal, and peaks 
at around 2 years of age, with another peak after puberty [2]. Ex-
tragonadal GCTs commonly arise from midline structures, in-
cluding the mediastinum and retroperitoneum [6]. 

Gastrointestinal GCTs, especially primary hepatic GCTs, are 
very uncommon and constitute less than 1% of hepatic neoplasms. 
Therefore, collective descriptions of the clinicopathological fea-
tures and prognosis of these tumors are rare. The etiology, clinical 
course, and prognosis of hepatic GCTs are not well-understood. 
The possible mechanisms for the development of primary hepatic 
GCTs are arrest and survival of germ cell precursors at ectopic sites 
during embryological migration as well as proliferation of plu-
ripotent cells [7].

When diagnosing primary hepatic GCTs, the main challenge 
is the differential diagnosis of primary hepatic GCT from metas-
tasis of other organs, especially from the ovaries or testis, because 
hepatic GCTs are more likely to have metastasized [8]. Therefore, 
it is important to exclude a metastasis from gonadal origin. The 
patient in this report showed no notable medical history and no 
other tumor sites were identified after extensive preoperative im-
aging studies. Applying either isochromosome 12p or 12p over-
representation by fluorescence in situ hybridization (FISH) may 
be helpful for diagnosing germ cell tumors [9,10], but it is dif-
ficult to conduct FISH testing in most hospitals. Therefore, the 
primary hepatic mixed GCT in this case was diagnosed based on 
the clinicopathologic features and the IHC staining results.

To the best of our knowledge, this is the first report of mixed 

GCT composed of choriocarcinoma and yolk sac tumors that orig-
inated in the liver of an adult. To date, only 13 cases of primary 
hepatic GCTs in adult case reports or case series have been re-
ported in the literature, all of which are summarized in Table 1 
[4,6,8,11-19]. Primary hepatic GCTs predominantly affect males 
with a male to female ratio of 2:1. The average age for the occur-
rence in adults was 43 years (range, 27 to 65 years). Although 
most patients received surgical resections and some received ad-
juvant chemotherapy, they had poor prognoses (mean survival, 
3.64 ± 2.49 months). 

In summary, primary hepatic GCTs should be considered dur-
ing the differential diagnosis of a rapidly growing solid mass in 
the liver because they require different treatment approaches, 
compared with other primary hepatic malignancies, such as he-
patocellular carcinomas and cholangiocarcinomas. 
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Table 1. Overview of histologically confirmed primary hepatic GCT cases in adults

No . Author Age (yr) /Sex Size  (cm) Treatment Survival  Diagnosis Metastasis IHC  (+) 

1 Narita et al. [ 11] 27/F 11 Resection, CTx > 12 mo  Yolk sac tumor No AFP  
2 Villaschi and Balistreri [12]  28/F 15 Resection  - Yolk sac tumor No SALL4  
3 Wong et al. [18] 28/F 15 Resection > 12 mo  Yolk sac tumor No AFP 
4 Arai et al. [20] 65/M - None 45 days  Choriocarcinoma No hCG 
5 Shi et al. [13]  39/M 12 Resection, CTx 6 mo Choriocarcinoma No hCG 
6 Shi et al.  [13] 45/M 11 CTx 2 mo Choriocarcinoma Lung, brain hCG  
7 Shi et al.  [13] 48/M 13 CTx 3 mo Choriocarcinoma Lung hCG  
8 Shi et al.  [13] 36/M 10 CTx 5 mo Choriocarcinoma Peritoneum, adrenal gland hCG 
9 Shi et al.  [13] 40/M 9 Resection, CTx 8 mo Choriocarcinoma No hCG 
10 Bakhshi et al. [21] 40/M - Resection 10 days Choriocarcinoma No hCG 
11 Sekine et al. [15] 49/M 10 Resection 2 mo Choriocarcinoma No hCG  
12 Makhmud et al. [8] 54/F - Resection, CTx - Choriocarcinoma Lung hCG  
13 Kohler et al. [14] 64/M 14.5 Resection, CTx 5 mo Choriocarcinoma Lung hCG 

GCT, germ cell tumor; IHC, immunohistochemistry; F, female; CTx, chemotherapy; AFP, α-fetoprotein; SALL4, Sal-like protein 4; M, male; hCG, human chori-
onic gonadotropin.
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