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Hepatoid thymic carcinoma (HTC) is a rare subtype of thymic 
carcinoma and has been inserted in the 4th edition WHO classi-
fication of tumors of the lung, pleura, thymus and heart in 2015 [1]. 
It was first described by Franke et al. [2] in 2004 and only two 
cases have been reported until now [2,3]. This tumor was defined 
as a thymic carcinoma morphologically resembling hepatocel-
lular carcinoma with immunoreactivity for hepatocyte paraffin 
1 (Hep-Par-1) but immunonegativity for α-fetoprotein (AFP), 
differentiating from hepatoid adenocarcinoma (HAC) of other 
organs [2]. Herein, we report an additional case of HTC.

CASE REPORT

A previously healthy 53-year-old man presented with voice 
change and a neck mass. On the neck computed tomography 
(CT) and chest CT, multiple masses involving bilateral lobes of 
the thyroid gland, cervical lymph nodes and left mediastinum 

were detected (Fig. 1). Papillary thyroid carcinoma with metas-
tases to neck lymph nodes were confirmed by core needle biop-
sies, and the mediastinal mass showed poorly differentiated car-
cinoma. The patient underwent neoadjuvant chemoradiation 
therapy (radiation therapy, 70 Gy/35 fractions; cisplatin based 
chemotherapy for 3 cycles) under the impression of long lasting 
papillary thyroid carcinoma with anaplastic change. However, 
the anterior mediastinal mass was enlarged after the treatment 
whereas the thyroid and neck masses decreased in size. The pa-
tient underwent total thyroidectomy with radical neck dissec-
tion and mediastinal mass excision. Both thyroid masses were 
severely calcified, and the histologic features were those of classic 
papillary thyroid carcinoma. An ill-demarcated anterior medi-
astinal mass measured 6 cm and showed heterogeneous, tan 
colored, and firm cut surface (Fig. 2A). Microscopically, polygo-
nal tumor cells formed solid sheets or trabeculae resembling he-
patocytes and infiltrated remnant thymus. The tumor cells often 
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Fig. 1. Radiologic findings. (A) Neck computed tomography (CT) shows a large infiltrating mass with calcification in left thyroid lobe and mul-
tiple hypervascular masses in the left level II–VI, left supraclavicular area and right lower neck. (B) The chest CT shows anterior mediastinal 
mass, measuring 6 cm.

Fig. 2. Pathologic findings. (A) Grossly, an ill-demarcated anterior mediastinal mass, measuring 6 cm shows a heterogeneous, tan colored, 
firm cut surface. (B, C) Microscopically, the polygonal tumor cells formed solid sheet or trabeculae resembling hepatocytes and infiltrated 
remnant thymus. Part of the tumor shows clear cytoplasm. (D) The tumor cells show distinct cell borders, abundant eosinophilic cytoplasm, 
and pleomorphic vesicular nuclei. 
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showed clear cytoplasmic change (Fig. 2B–D), and immunopos-
itivity for cytokeratin (CK) 7, CK 19 and Hep-Par-1 and nega-
tivity for AFP (Fig. 3). Possibilities of metastatic hepatocellular 
carcinoma, germ cell tumor, squamous cell carcinoma, anaplastic 
thyroid carcinoma, and NUT carcinoma were excluded by immu-
nohistochemistry (IHC). The results of IHC are summarized in 
Table 1. The patient has been lost to follow-up after 6-month 
follow-up.

DISCUSSION

HTC is extremely rare and only two cases have been pub-
lished in English literature thus far [2,3]. In brief, the patients 
were 70-year-old female and 34-year-old male. The sizes mea-
sured 18 cm and 6.6 cm. The patients underwent surgery with 
adjuvant chemoradiation therapy. The outcomes were not infor-
mative due to short follow-up periods or failure to follow-up. 

The results of IHC staining showed similar profiles in all cases 
as follows: CK 7 (+), CK 19 (+/–), Hep-Par-1 (+), and AFP (–) 
(Table 2). 

To exclude the possibility of anaplastic transformation of 
papillary thyroid carcinoma or poorly differentiated thyroid car-
cinoma, we performed IHC. Based on the results of IHC (paired 
box 8 [PAX-8] [–], thyroid transcription factor-1 [–], thyro-
globulin [–]), we thought that this case was not of thyroid ori-
gin. It has been reported that immunoreactivity for PAX-8 in 
anaplastic thyroid carcinoma was 79% [4]. Histologic features, 
adjacent involved thymic tissue and immunoreactivity for Hep-
Par-1 supported the diagnosis of HTC. 

HAC has been reported in many other organs including the 
stomach, gallbladder, lung, uterus, and urinary bladder, etc. [5]. 
HTCs show distinct immunoprofiles that differentiate them 
from HAC. While 91.6% of HAC express AFP and 38.1% of 
HAC express Hep-Par-1, all HTCs are negative for AFP protein 

Fig. 3. Representative image of immunohistochemistry. The tumor cells show immune-positivity for cytokeratin 7 (A), cytokeratin 19 (B), and 
Hep-Par-1 (hepatocyte, C) and negativity for α-fetoprotein (D) by immunohistochemistry.
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and positive for Hep-Par-1 although the cases are extremely rare. 
Hep-Par-1 is recognized as a mitochondrial antigen of hepatocyte 
and it is normally expressed in small intestinal epithelium and 
hepatocytes. Thus, it is highly sensitive (92%) in diagnosing he-
patocellular carcinoma [6]. However, our case had no hepatic 
mass, no evidence of hepatitis B and C, and was immunoreac-
tive for CK 7 and CK 19, excluding the possibility of metastatic 
hepatocellular carcinoma. 

HAC is a very aggressive neoplasm with metastasis at the time 
of diagnosis in a high proportion of patients and has a worse 
prognosis than more common types of tumors [7]. More than 

half of patients died within the first 12 months [5]. The 5-year 
survival rate of gastric HAC has been known to be significantly 
lower than that of conventional gastric cancer (9% vs. 44%, p = 

.001) [7]. The 5-year survival rate of thymic carcinoma ranges 
from 30% to 70 %, depending on the initial stage of disease [8]. 
HTC is also thought to have a poor prognosis, judging from the 
cases of HAC; however, it is hard to say definitively due to the 
small number of cases.

Histogenesis of this tumor is still unclear and the previous 
authors favored an endodermal origin rather than a germ cell 
origin [2,3], based on the hypothesis of endodermal origin of 
gastric and pulmonary hepatoid neoplasms [9,10]. Further 
study including genetic analysis is required to determine the 
histogenesis of this tumor.

In conclusion, we report this rare subtype of thymic carcino-
ma having peculiar characteristics of morphology and immuno-
histochemical features. In addition, being aware of this entity 
will contribute to collecting an adequate number of cases to lay 
the groundwork for identifying pathophysiology and establish-
ing treatment in the near future.
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Table 1. The results of immunohistochemical staining

Antibody Clone Dilution Results

Cytokeratin 7 Dako, Denmark 1:400 Positive
Cytokeratin 19 Cell Marque, USA 1:100 Positive
Hepatocyte Dako, Denmark 1:200 Positive
α-Fetoprotein Neomarkers, USA 1:200 Negative
TTF-1 Novo, UK 1:200 Negative
Thyroglobulin Dako, Denmark 1:2,000 Negative
Galectin-3 Novo, UK 1:200 Negative
PAX-8 Cell Marque, USA 1:50 Negative
SALL 4 Biocare, USA 1:100 Negative
Oct 3/4 Novo, UK 1:100 Negative
PLAP Dako, Denmark 1:100 Negative
β-hCG Cell Marque, USA 1:1,000 Negative
CD10 Novo, UK 1:25 Negative
p63 Novo, UK 1:20 Negative
HMB45 DAKO, Denmark 1:50 Negative
TFE3 Cell Marque, USA 1:50 Positive
Calretinin Zymed, USA 1:400 Negative
WT1 Dako, Denmark 1:100 Negative
Chymotrypsin Chemicon (Millipore), USA 1:16,000 Negative
α1 antitrypsin Santa Cruz, Germany 1:400 Negative
CD56 NOVO, UK 1:25 Negative
CD30 Dako, Denmark 1:25 Negative
CD5 Novo, UK 1:200 Negative
NUT Cell signaling, USA 1:100 Negative
c-erb2 Dako, Denmark 1:500 Negative

TTF-1, thyroid transcription factor-1; PAX-8, paired box 8; SALL4, Sal-like 
protein 4; Oct 3/4, octamer-binding transcription factor 3/4; PLAP, placen-
tal alkaline phosphatase; β-hCG, beta-subunit of human chorionic gonado-
tropin; TFE3, transcription factor binding To IGHM enhancer 3; WT1, Wilms’ 
tumour 1.

Table 2. Summary of hepatoid thymic carcinoma reported in the English literature

Study
Age (yr)/

Sex
Size (cm) Location Treatment Outcome Immunohistochemistry

Franke et al. [2] 70/F 18 Thymus Surgery+adjuvant RTx AWD (22 mo) CK7(+), CK19(+), HepPar-1(+), AFP(–)
Lee et al. [3] 34/M 6.6 Thymus Surgery+adjuvant CCRTx FU loss (2 yr, AWD) CK7(+), CK19(–), HepPar-1(+), AFP(–)
Present case 53/M 6.0 Mediastinum Neoadjuvant CCRTx+surgery FU loss (6 mo, AWD) CK7(+), CK19(+), HepPar-1(+), AFP(–)

F, female; RTx, radiation therapy; AWD, alive with disease; CK, cytokeratin; HepPar-1, hepatocyte paraffin 1; AFP, α-fetoprotein; M, male; CCRTx, chemoradi-
ation therapy; FU, follow-up.
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