
studies indicate that locoregional treatment of extra-
hepatic metastasis of hepatocellular carcinomas might 
also significantly improve the prognosis in patients with 
their primary hepatic lesions under control. Many effec-
tive locoregional therapies for extrahepatic metastasis, 
including radiation and surgical resection, may provide 
palliative effects for hepatocellular carcinoma-associ-
ated mediastinal metastasis. This case report demon-
strates that TAE of metastatic mediastinal hepatocel-
lular carcinoma provided this patient with tumor control 
and increased survival time. This finding is important as 
it can potentially provide an alternative treatment op-
tion for patients with similar symptoms and diagnoses.
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Core tip: This report presents a patient with metastatic 
hepatocellular carcinoma localized to his mediastinum. 
The metastatic tumor grew rapidly, with α-fetoprotein 
(AFP) elevation rates correlating with the size of the 
tumor and tumor growth. We used several sessions 
of transarterial embolization to control this metastatic 
tumor. After every successful intervention, the tumor 
had been stabilized and AFP levels were decreased sig-
nificantly, resulting in a survival time of the patient that 
is much longer when compared to the mean survival 
times of others with similar diagnoses. Transarterial 
embolization could be an alternative treatment choice 
for patients with mediastinal metastasis of hepatocel-
lular carcinoma.
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Abstract
This paper introduces an innovative treatment for extra-
hepatic metastasis of hepatocellular carcinoma. A 71-year-
old patient had a stable liver condition following treat-
ment for hepatocellular carcinoma, but later developed 
symptomatic mediastinal metastasis. This rapidly 
growing mediastinal mass induced symptoms including 
cough and hoarseness. Serial sessions of transarterial 
embolization (TAE) successfully controlled this medi-
astinal mass with limited side effects. The patient’s  
survival time since the initial diagnosis of the medias-
tinal hepatocellular carcinoma was 32 mo, significantly 
longer than the 12 mo mean survival period of patients 
with similar diagnoses: metastatic hepatocellular car-
cinoma and a liver condition with a Child-Pugh class 
A score. Currently, oral sorafenib is the treatment of 
choice for metastatic hepatocellular carcinoma. Recent 
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INTRODUCTION
Liver cancer in men is the fifth most frequently diag-
nosed cancer and the second most frequent cause of  
cancer death worldwide. In women, it is the seventh 
most commonly diagnosed cancer and the sixth leading 
cause of  cancer death[1]. Although advances in treat-
ment of  hepatocellular carcinoma (HCC) have resulted 
in prolonged survival of  HCC patients, the incidence 
of  extrahepatic metastasis associated with HCC has also 
risen[2]. Patients with extrahepatic spread have a poor 
prognosis[3]. Current managements for these patients are 
oral sorafenib and possibly transarterial chemoemboliza-
tion (TACE) for the hepatic tumors if  the patient has 
enough remaining liver function[4]. There are few studies 
examining the efficacy of  locoregional management for 
extrahepatic metastasis. Furthermore, there are even less 
reports of  lymph node-directed therapy in distant lymph 
node metastasis[5]. In this report, a 71-year-old patient 
with symptomatic isolated progression of  mediastinal 
lymphadenopathy of  HCC was treated with transarterial 
embolization (TAE). The symptoms were controlled and 
survival time was longer than expected.

CASE REPORT
A 71-year-old man visited the Taichung Veterans General 
Hospital for the management of  his HCC. His HCC tu-
mor was 3 cm, localized to the right lobe, and diagnosed 
by elevated α-fetoprotein (AFP) levels and hypervascular 
appearance on abdominal computer tomography (CT). 
The patient was a hepatitis B carrier with a class A Child-
Pugh score and had early stage HCC as assessed by the 
Barcelona Clinic Liver Cancer staging classification (stage 
A). However, this patient did not want to receive curative 
surgery due to old age and personal preference. 

He received TACE treatment twice during the first 
year following his HCC diagnosis. His serum AFP level 
decreased from 1171 to 14.92 ng/mL following this TACE 
therapy. One year later, his serum AFP level increased 
again, but an abdominal CT scan and angiography of  the 
liver did not reveal definite hepatic hypervascular tumors. 
Two years after the diagnosis of  HCC, he started to expe-
rience hoarseness due to left vocal cord paralysis. A chest 
CT scan revealed a 5 cm tumor over the aortopulmonary 
window of  the mediastinum (Figure 1). Metastatic HCC 
was identified pathologically with endosonography-
guided fine needle aspiration. After discussions with the 
surgeon, radiation oncologist and interventional radiolo-
gist, he refused surgery and radiation.

Transarterial embolization of  mediastinal tumor was 
adopted as the treatment modality. Although available 
now, molecular targeting agents for HCC were not yet a 
standard care option for patients at that time. The TAE 
procedure was performed as follows: the first branch 
of  the right superior bronchial artery was identified as 
the main artery supplying the left hilar metastatic lesion 
during angiography. Lipiodol was administrated via this 
artery as the embolizer, and a chest CT scan verified the 

metastatic lymph nodes were mostly occupied by lipi-
odol (Figure 2). His AFP level decreased from 17089 to 
1061 ng/mL and this TAE session was considered suc-
cessful. There were no adverse effects like cough, chest 
pain, fever or dyspnea. Thereafter, he received another 
four sessions of  TAE via several supplying arteries for 
viable or recurrent components. AFP levels decreased 
following each successful TAE, but these levels would 
rebound quickly due to recurrence of  the tumor. During 
the 16-mo follow-up period, his AFP level was approxi-
mately 1000-4000 ng/mL. In addition, he began to have 
night coughs. On the sixth session of  TAE, emboliza-
tion was performed via a small branch of  the left branch 
of  internal mammary artery identified by high-resolution 
chest CT (Figure 3). AFP levels decreased significantly to 
16.64 ng/mL and this session was considered successful 
and the patient remained in stable condition for seven 
months with no TAE-related complications. However, 
several months later, the patient began to experience 
progressive night cough and elevation of  AFP levels. 
A chest CT scan showed progression of  mediastinal 
tumors (Figure 4). A seventh TAE for recurrent medias-
tinal lymphadenopathy was performed for controlling of  
tumor. However, his lung condition deteriorated progres-
sively eventually causing him to expire due to pneumo-
nia-related respiratory failure. The patient’s survival time 
since the initial diagnosis of  mediastinal metastasis was 
32 mo. During the follow up period, his hepatic tumor 
remained well embolized and his liver function remained 
stable without evidence of  decompensation. 

DISCUSSION
The natural course of  HCC is unique. Unlike cancers 
of  the colon, breast, lung, and others, whose causes of  
death are typically due to systemic processes with devel-
opment of  disseminated diseases, HCCs usually present 
as local lesions and subsequent development of  systemic 
diseases are relatively uncommon[6]. The causes of  death 
from HCC may not only be due to progressive cancer, 
but may also be due to liver failure.

The prognosis of  patients with extrahepatic metasta-
ses is usually very poor. The one year and three year sur-
vival rates of  patients who underwent surgical resection 
of  extrahepatic metastases of  HCC was 24% and 7%, 
respectively. For patients who did not undergo resection, 
these rates dropped to 8% and 0%, respectively[7]. Poor 
prognostic factors of  extrahepatic metastasis of  HCC 
are poor performance status, a high Child-Pugh score, a 
large number and size of  intrahepatic lesions, the pres-
ence of  macroscopic vascular invasion, a symptomatic 
extrahepatic metastasis, and high AFP levels[8]. In this 
report, the patient exhibited two of  these prognostic 
factors: high AFP level and symptomatic extrahepatic 
metastasis. He survived for 32 mo following the initial 
diagnosis of  extrahepatic metastasis despite these poor 
prognostic factors and his decision not to have surgery. 
The mean survival time for HCC patients with a Child-
Pugh class A score and who had developed extrahepatic 
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metastasis was recently reported to be 12.0 mo[6]. There-
fore, this patient far exceeded the expected survival time 
for someone with his diagnosis. 

Current management of  metastatic HCC is TACE 
for primary tumor control and possible chemotherapy, 
radiation or molecular targeting with sorafenib for extra-
hepatic lesions[4]. Some evidence suggests that treatment 
of  extra-hepatic metastasis of  HCC can significantly 
improve the prognosis of  patients whose hepatic lesions 
are under control[7,8].

Previous studies indicate that surgery for HCC-

associated pulmonary[9], adrenal[10] and local lymph node 
metastasis[11] may be beneficial when added to these 
traditional treatments. Many effective locoregional thera-
pies for extrahepatic metastasis have also been reported, 
including irradiation for bone[12], lymph node[13], brain[14], 
and adrenal[15] metastases, and percutaneous ablation 
for adrenal[16] and bone metastases[17]. Further, TAE has 
been used as a therapy for adrenal metastasis[18] while 
this is the first report of  TAE for mediastinal metastasis.

The most common sites of  lymph node metastasis of  
HCC are locoregional lymph nodes including paraaortic, 

Figure 1  A chest computer tomography scan of the 
aortopulmonary window of the mediastinum revealed 
a 5 cm metastatic lymphadenopathy (m). A: Transverse 
view; B: Sagittal view.

Figure 2  First session of transarterial embolization for 
mediastinal tumor. A: An angiogram of the right superior 
bronchial arterial branch showed a metastatic hepatocel-
lular carcinoma (M) in the left hilum supplying by the first 
branch of right superior bronchial artery. Embolization was 
performed by lipiodol only; B: Chest computer tomography 
(CT) scan: Lipiodol retention in posterior portion of the mass 
(T) over aortopulmonary window region and decreased in 
size, but the anterior portion of the mass (M) over aortopul-
monary window region increased in size as compared with 
previous CT.
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Figure 3  Successful control of mediastinal metastasis 
via selection of the supplying vessel. A: Multi-detector 
row computed tomography showed a supplying artery from 
small branch of left internal mammary artery to residual 
tumor (arrows); B: Tumor supplying artery of left internal 
thoracic (mammary) artery was selected via a 3 Fr micro-
catheter. Transarterial embolization for tumor (M) was done 
by using 6 mL of lipiodol; C: Follow-up chest computed 
tomography showed the metastatic tumor (M) in left anterior 
mediastinum was well embolized.
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portohepatic, periceliac and peripancreatic nodes. The 
most common site of  HCC-associated distant metastatic 
lymphadenopathy is the mediastinal lymph nodes[19]. 
Because lymph node metastasis or dissemination itself  
is not the usual cause of  death[5], there are relatively few 
studies examining the management of  metastatic lymph 
nodes. Lymph node metastases that cause agonizing pain, 
or rarely life-threatening conditions like pericardial or 
esophageal invasion[20], may be indications for locoregion-
al treatment such as radiotherapy or surgical resection. 

Excellent radiotherapy responsiveness was reported 
in patients whose intrahepatic HCC was concurrently 
under control[13]. However, radiation at the mediastinum 
is associated with cardiovascular toxicity, which may 
present with acute pericarditis, restrict cardiomyopathy, 
ischemic heart disease, congestive heart failure and val-
vular heart disease[21]. Moreover, radiation therapy at the 
mediastinum is also associated with a 5%-10% risk of  
symptomatic radiation pneumonitis[22]. Subtle lung func-
tion impairment induced by radiation injury may further 
reduce the capacity of  a patient to deal with future car-
diopulmonary stress. Surgical resection may be an option 
if  the patient has good liver function and isolated lymph 
node metastasis[23]. However, the existence of  possible 
occult metastasis and the variable degree of  hepatic 
decompensation in HCC patients greatly reduce the ben-
efits of  surgery.

Currently, the mainstay treatment for metastatic HCC 
is sorafenib[4], while options including heavy ion or proton 
radiotherapy also remain. TAE for mediastinal metastatic 
HCC may be an alternative option for certain patients 
with localized metastatic lymph nodes. Furthermore, 
TAE does not cost more than the other treatment mo-

dalities. In this report, the patient did not present signifi-
cant side effects during several sessions of  TAE and had 
satisfactory control of  his tumor. However, several chal-
lenges associated with performing TAE in the mediasti-
num remain including: the considerable challenge of  lo-
cating the supplying vessels, the close proximity to many 
critical arteries in this part of  the body such as the spinal 
cord artery, and the risk of  reflux of  embolizer to other 
vital areas. Above all, the key challenge to providing a 
safe and successful TAE is selection of  the supplying ar-
tery. Thus, it remains unclear whether this technique can 
be widely used.

In conclusion, this report showed that the use of  TAE 
for treatment of  a metastatic mediastinal HCC provided 
temporal tumor control and increased survival time. In 
the right environment, TAE should be an alternative op-
tion for well-selected patients with mediastinal metastasis 
of  HCC.
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