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To date, there are limited data and little consensus on treatment strategies for huge 
hepatocellular carcinoma (HCC). Surgical resection provides significantly better survival than 
other modalities for single large HCC regardless of tumor stage. Recently, with technological 
advances in radiation therapy, stereotactic body radiation therapy (SBRT) is considered 
an alternative treatment option for HCC. Herein, we present a case of huge HCC that was 
successfully managed by SBRT. Transarterial embolization, previously performed in Russia, 
was incomplete. It was also not suitable for resection and transarterial chemoembolization. 
Although the rationale for radiotherapy in huge HCC was insufficient, SBRT was performed 
because no other treatment options were available. Additional radiofrequency ablation was 
performed for small HCC in a different segment, and radiological complete response (CR) 
was achieved. The CR was maintained over 4 years. Therefore, SBRT may be an alternative 
treatment option for large HCC that is not suitable for curative treatment. (J Liver Cancer 
2020;20:167-172)
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INTRODUCTION

Hepatocellular carcinoma (HCC) is the fifth commonest 

cancer and the second most frequent cause of cancer-related 

death globally.1 Treatment selection depends on tumor char-

acteristics, the severity of underlying liver dysfunction, age, 

other medical comorbidities, financial state and available 

medical resources and local expertise.2 Currently, there are 

few data and little consensus on treatment strategies for huge 

HCC. A huge HCC is defined as a tumor with diameter ≥10 cm  

and commonly surgical resection is regarded as the best 

treatment option for a single large HCC without vascular or 

bile duct invasion. However, in many cases, surgery is diffi-

cult due to deteriorated liver function or the location of the 

tumor.3 Nowadays, with remarkable technological advances 

in radiation therapy, stereotactic body radiation therapy 

(SBRT) has been regarded as an alternative treatment option 

for HCC that is not suitable for hepatic resection and radio-

frequency ablation (RFA).4-6 Recently, the 2018 Korean Liver 

Cancer Association (KLCA)-National Cancer Center (NCC) 

Korea Practice Guidelines for HCC suggested that SBRT 

could be an alternative treatment to surgical resection or 

transarterial chemoembolization (TACE) in single large 

HCC.7 In this article, we report a case of huge HCC that was 

successfully managed with SBRT. As this article was based on 

protected health information, the need for Institutional Re-
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view Board and Ethics Committee approval was waived.

CASE REPORT

1. Clinical findings

A 57-year-old Russian man visited our outpatient clinic 

for the treatment of a huge hepatic mass detected on com-

puted tomography (CT) scan. The patient had experienced 

intermittent right upper quadrant pain for 6 months. He was 

diagnosed with chronic hepatitis B virus infection 25 years 

prior, but did not follow-up regularly for surveillance of 

HCC. Initially, the patient visited a local hospital in Russia 

on account of right upper quadrant pain and was diagnosed 

with liver cirrhosis with splenomegaly and huge HCC. He 

underwent transarterial embolization for HCC at that hospi-

tal. However, the pain worsened gradually after treatment, so 

he visited our hospital for further treatment. Physical exami-

nation revealed right upper quadrant tenderness. On the ini-

tial complete blood count panel, the white blood cell count 

was 4.26×103/µL, the hemoglobin level was 15.6 g/dL, and 

the platelet count was 218×103/µL. A liver function test re-

vealed a serum bilirubin level of 1.15 mg/dL, an albumin lev-

el of 3.7 g/dL, a prothrombin time international normalized 

ratio of 1.36, an aspartate aminotransferase level of 105 IU/L, 

and an alanine aminotransferase level of 53 IU/L. The hepa-

titis B virus was not detected on polymerase chain reaction 

assay, and the indocyanine green (ICG) R15 retention test 

yielded a level of 39.84%. The serum level of alpha-fetopro-

tein (AFP) was 2,002.7 ng/mL. A protein induced by vitamin 

K abscence or antagonist-II (PIVKA-II) test was not per-

formed.

2. Imaging findings

An initial abdominal dynamic CT scan performed in Rus-

sia revealed a cirrhotic liver and a 12.2 cm wide hepatic mass 

in segment VIII-V, without any intrahepatic metastasis or 

lymph node enlargement. The hepatic mass was characteris-

Figure 1. Initial dynamic computed tomography scan findings. A single 12.2 cm wide mass in segment VIII-V showed enhancement in the arterial 
phase (A), and washout in the portal-phase (B) and the delayed phase (C).

A B C

Figure 2. Abdominal computed tomography scan obtained at our 
hospital. The hepatic mass grew up to 13.3 cm and a long and radiopaque 
material was inserted in the  hepatic artery (arrow); thereby, occlusion of 
hepatic artery was noted.
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tic of typical HCC with early arterial enhancement and portal 

venous washout (Fig. 1). One month after transarterial em-

bolization treatment in Russia, the patient visited our hospi-

tal and underwent abdominal CT scan again. The hepatic 

mass enlarged up to a width of 13.3 cm. A long and radi-

opaque material was inserted into the hepatic artery, whereby 

occlusion of the hepatic artery was noted (Fig. 2). Perhaps in 

Russia, the hepatic artery was blocked with a coil for the pur-

poses of embolization. Both positron emission tomography 

CT scan and chest CT scan showed no extrahepatic tumor 

metastasis.

3. Diagnosis and treatment

Based on the clinical and imaging findings, the patient was 

diagnosed with a 13.3 cm wide HCC with neither portal vein 

invasion nor extrahepatic metastasis. He had a Child-Pugh 

score of 5 and a performance status score of 0. Thus, the 

HCC was classified as an early stage tumor using the Barce-

lona Clinic Liver Cancer staging system, and as a stage II (T2, 

N0, M0) tumor according to the modified International 

Union Against Cancer system. According to the 2018 KLCA-

NCC Korea Practice Guidelines for HCC, the best option for 

this patient was resection. However, the patient had a finan-

cial problem and trouble following up postoperatively be-

cause he had to return to Russia after treatment. In addition, 

ICG test was 39.84%, and there was concern about liver fail-

Figure 4. Findings on follow-up dynamic computed tomography scan  
5 months after stereotactic body radiation therapy. There was no viable 
hepatocellular lar carcinoma in segment VIII-V, but intrahepatic 
metastasis was present in segment VII (arrow).

Figure 3. Planning computed tomography scan for stereotactic body radiation therapy. We planned to target the entire hepatocellular mass.
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ure after surgery. The next option, TACE, could not be at-

tempted because the hepatic artery was occluded. Therefore, 

we decided to perform SBRT in consultation with the Radia-

tion Oncology Department. We planned to target the entire 

HCC mass and the SBRT was performed three times with  

10 Gy (Fig. 3). After 3 months, a follow-up CT scan showed 

nearly complete necrosis of the HCC in segment VIII-V. Five 

months after SBRT, there is no viable HCC in segment VIII-

V. However, in segment VII, a small mass with arterial en-

hancement and portal venous washout was detected; thus, 

RFA was performed on the small HCC (Fig. 4). After RFA, 

the tumor response was evaluated according to the modified 

Response Evaluation Criteria in Solid Tumors,8 and a com-

plete response (CR) was identified. The serum levels of AFP 

decreased from 2,002.7 to 7.0 ng/mL. Until now, he had 

maintained CR for over 4 years after SBRT (Fig. 5). There 

was concern about decreased liver function after radiothera-

py, but liver function was well preserved as at the last follow-

up. 

DISCUSSION

Patients with huge HCC ≥10 cm in diameter represent a 

special subgroup for treatment. To date, there are limited 

data and little consensus on treatment strategies for huge 

HCC.9 Generally, patients with a single large HCC should be 

classified at least as having intermediate stage HCC. Surgical 

resection provides significantly better survival than does 

TACE for single large HCC regardless of tumor stage.10 

TACE may be used in cases where such radical treatment is 

difficult. In some case, radiation therapy may also be a good 

alternative.11 Radiation therapy, however, has not been used 

Figure 5. Findings on follow-up dynamic computed tomography scan after stereotactic body radiation therapy (SBRT). Necrotic change without any 
enhancement was observed at the tumor site 5 months after SBRT (A). The necrotic lesion gradually decreased in size, and the complete response 
status was maintained for 1 year (B), 2 years (C), and 4 years (D) after SBRT.

A

C

B

D
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as curative treatment for HCC.12 Most patients with HCC 

have underlying chronic liver disease and could not receive 

sufficient doses for the treatment of HCC.13 However, with 

advacements in technology and increasing clinical use, radia-

tion therapy is considered reliable and effective for the treat-

ment of HCC, depending on the extent of disease and char-

acteristics of the patient.14 Radiation therapy can offer high 

local control rates in unresectable HCC, including cases with 

major vascular involvement, and can provide a modality to 

help bridge patients to potentially curative resection or trans-

plantation.15 Recent studies report that SBRT has a local ef-

fect similar to surgery in small HCC with diamteter <5 cm.16 

However, as the size of the HCC increases, the local inhibi-

tion rate is reported to decrease.17 

The limitation of SBRT was hepatotoxicity secondary to 

radiation.18 One study reported that SBRT is relatively safe in 

patients with hepatic function with a Child-Pugh score of 7 

or less.19 In addition, Jun et al.20 reported that side effects af-

ter SBRT were very low in patients with a Child-Pugh score 

of 7 or less. 

In this case, although the rationale for radiotherapy in 

huge HCC was insufficient, SBRT was performed because no 

other treatment options were available, and we achieved CR. 

There may have been an effect of transarterial embolization 

in Russia, but it would had been limited because the effect of 

embolization was insufficient. There was no change in tumor 

size after transarterial embolization but the tumor shrunk 

dramatically after SBRT. It seems to have a good response to 

stereotactic radiotherapy since the patient's performance was 

good and there was no major vascular invasion or extrahe-

patic metastasis. Surgical resection and TACE will still be a 

priority for huge HCC, but SBRT may be a good alternative 

treatment.
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