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The concept of oligometastasis is widely accepted for various types of solid tumors; 
accordingly, better outcomes can be anticipated with aggressive local interventions. The 
treatment of advanced hepatocellular carcinoma (HCC) with extrahepatic metastasis is 
systemic therapy. However, treatment responses to systemic therapy are poor. Recently, a 
small number of metastatic cancers (oligometastasis) have been controlled by local therapy 
rather than systemic therapy. Our study reports a case of a 66-year-old male patient with 
advanced HCC with lung metastasis, which was treated with local therapy. There were less 
than four metastases in the lungs, which were treated with wedge resection, radiofrequency, 
and radiation therapy. He repeatedly underwent local therapy for lung oligometastasis and 
locoregional therapy for intrahepatic HCC rather than systemic therapy; control by local 
therapy was possible as his liver function was preserved with Child-Turcotte-Pugh class A.   
(J Liver Cancer 2022;22:51-56)
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INTRODUCTION

Hepatocellular carcinoma (HCC) is one of the most com-

mon malignancies worldwide with a high mortality rate.1,2 

Systemic therapy is the standard treatment for advanced 

HCC with extrahepatic metastasis.3,4 However, local treat-

ment for metastatic HCC has recently been challenged if in-

trahepatic tumors are well controlled and a small tumor bur-

den of extrahepatic metastasis exists (oligometastasis). 

Oligometastases are a clinical state of metastatic disease that 

is limited in the number of metastatic sites and extent of dis-

ease, and amenable to metastasis-directed surgical or ablative 

therapy.5 While metastasis-directed approaches are used for 

palliation, the primary goal of such treatment for patients 

with oligometastases is to improve survival and the duration 

of cancer treatment.5 Herein, we report a case of a patient 

who was disease-free for 6 months after local treatment in-

stead of systemic therapy for oligometastatic HCC in the 

lungs, which occurred while the intrahepatic tumors were 

well controlled. This study was approved by the Institutional 

Review Board of Kangbuk Samsung Hospital (IRB No. 2021-

10-033). This case report was described according to the 

CARE guidelines available from https://www.care-statement.

org/.
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CASE REPORT

A 66-year-old man presented to our hospital with a large 

hepatic mass that was detected by ultrasonography screening 

at another hospital. He had been diagnosed with chronic 

hepatitis B 12 years ago, but had no history of any antiviral 

treatment. There were no associated symptoms or remark-

able findings on physical examination. The results of the ini-

tial blood tests were as follows: white blood cell count, 6,400/µL; 

hemoglobin, 15.5 g/dL; platelet count, 234,000/µL; total bili-

Figure 1. A huge hepatocellular carcinoma (13 cm) in the right hepatic lobe is shown on initial liver magnetic resonance imaging. (A) T1W arterial 
phase. (B) Hepatobiliary phase (yellow arrow).

A B

Figure 2. After initial treatment, chest computed tomography shows lung metastases (yellow arrow). (A) Left upper lung nodule. (B) Right lower 
lung nodule.
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A

Figure 3. Radiofrequency ablation was performed on the subpleural lung metastasis. (A) Coronal view. (B) Sagittal view. 
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rubin, 0.76 mg/dL; serum albumin, 3.8 g/dL; prothrombin 

time-international normalized ratio, 1.12; aspartate amino-

transferase, 89 IU/L; and alanine aminotransferase, 60 IU/L. 

The hepatitis B serologic tests were as follows: hepatitis B 

surface antigen negative, anti-HBs positive, and anti-HBc 

(hepatitis B core) Ab positive. The level of alpha-fetoprotein 

(AFP) exceeded 60,500 ng/mL, and the protein induced by 

the absence of vitamin K or antagonist-II (PIVKA-II) level 

was 26,890 mAU/mL. Liver function was preserved with 

Child-Turcotte-Pugh (CTP) class A, and the Eastern Coop-

erative Oncology Group performance status was 1.

The initial liver magnetic resonance imaging (MRI) dem-

onstrated an approximately 13-cm large HCC in the right 

hepatic lobe (segment VI) with the typical radiological fea-

tures, including hypervascularity in the arterial phase and 

washout in the portal and delayed phases. Direct invasion 

was observed in the right anterior and posterior portal veins 

(Fig. 1).

The patient was diagnosed with advanced-stage HCC 

(Barcelona Clinic Liver Cancer stage C; modified Union for 

International Cancer Control T3N0M0, stage III) based on 

the typical imaging findings. A liver biopsy was not per-

formed. Transarterial chemoembolization (TACE) was per-

formed to treat the intrahepatic HCC, and radiotherapy was 

planned for the right anterior and posterior portal vein inva-

sion (4,000 cGy, 400 cGy×10 sessions).

Liver computed tomography (CT) or MRI was subse-

quently performed every 3 months, and there was a marginal 

HCC recurrence in the left lateral segment, which was addi-

tionally treated with TACE and radiofrequency ablation 

(RFA). Within 10 months, the HCC was treated four times 

with TACE, once with RFA, and once with radiotherapy.

Eleven months after the initial treatment, follow-up liver 

CT showed a local recurrence in the right lobe (segment VI), 

and chest CT revealed two nodules in both lungs (right lower 

lobe and left upper lobe) (Fig. 2). The AFP level increased to 

906.4 ng/mL, but the CTP class was A. Since the patient’s liv-

er function was preserved with a CTP score of A, local treat-

ment was performed for the intrahepatic lesions and lung 

metastases: a second RFA was performed for the marginal 

recurrence in segment VI, and wedge resection was per-

formed using video-assisted thoracic surgery for the pulmo-

nary lesions. Metastatic HCC was pathologically confirmed 

in the wedge resection specimens.

Fourteen months after the initial treatment, chest CT 

Figure 4. After approximately 6 years of initial treatment, chest 
computed tomography shows a slightly increased lymph node 
(arrow) size of 7×15.6 mm in the left internal mammary chain.

A

Figure 5. Serum tumor makers significantly decreased after initial treatment and mildly increased at the first relapse. (A) Alpha-fetoprotein (AFP). 
(B) Protein induced by the absence of vitamin K or antagonist-II (PIVKA-II).
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showed a new metastatic lesion in the right upper lobe of the 

lung, and RFA was performed for this nodule. Two years lat-

er, chest CT detected another new lesion suspicious of me-

tastasis in the right middle lobe; therefore, a second lung 

RFA was performed (Fig. 3).

Subsequently, imaging tests were performed every  

3 months, and a small marginal recurrence was observed in 

the liver. However, there were no metastatic lesions on chest 

CT. Intrahepatic HCC was well controlled by additional 

TACE.

After approximately 6 years of initial treatment, viable 

HCC was observed in the right lobe (segment VI) of the liver, 

and no new lesions were detected on chest CT. However, a 

lymph node with a size of 7×15.5 mm was identified in the 

left internal mammary chain (Fig. 4). Metastatic lymph 

nodes were also detected on positron emission tomography 

examination. Based on a multidisciplinary approach, it was 

decided to conduct radiotherapy for the intrahepatic lesion 

(segment VI) (3,200 cGy, 800 cGy×4 sessions) and the left 

internal mammary chain in the lung (4,000 cGy, 400 cGy×10 

sessions). 

In summary, oligometastases with recurrent HCCs were 

repeatedly treated with local therapies (surgical resection, 

RFA, and radiotherapy), as the intrahepatic tumors were well 

controlled. After initial treatment, AFP significantly de-

creased from over 65,000 ng/mL to 664 ng/mL, and PIVKA-

II decreased from 26,890 mAU/mL to 26 mAU/mL (Fig. 5). 

No tumor recurrence was observed in the last CT scan. The 

patient is currently tumor-free for 6 months after the last 

treatment (Fig. 6).

DISCUSSION

The overall survival of patients with HCC has been gradu-

ally improving due to the development of various treatment 

methods.6 Nonetheless, the prognosis is still poor in patients 

with advanced HCC with extrahepatic metastasis.7 Generally, 

in the case of extrahepatic metastasis, systemic chemotherapy 

is the treatment of choice.3 However, the survival benefit of 

systemic chemotherapy in patients with advanced HCC is 

lacking.2 In two randomized clinical trials, the median sur-

vival gain in patients with advanced HCC receiving sorafenib 

was only 2.3-2.8 months compared to that in the placebo 

group.8 

Figure 6. Last computed tomography (CT) shows no evidence of hepatocellular carcinoma recurrence. (A) Liver CT. (B) Chest CT.
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For decades, surgical resection has been recognized as the 

standard treatment for liver metastases of colorectal cancer if 

possible. In addition, local consolidative therapy for oligo-

metastases in non-small cell lung cancer was shown to be 

beneficial in a randomized phase II study.9,10 

Systemic therapy is the standard treatment for HCC with 

extrahepatic metastasis. However, systemic therapy in ad-

vanced HCC is poorly tolerated owing to adverse effects, re-

sulting in a relatively poor disease control rate. Therefore, lo-

cal treatment for metastatic HCC has been challenging in 

some instances. It might be helpful in the case of oligometa-

static HCC if the intrahepatic tumor is well controlled.11 In 

addition, the advantage of resection or ablation in oligome-

tastases over systemic therapy is that there are no adverse ef-

fects that may occur due to continuous drug administration, 

which is the cause of poor tolerability in systemic therapy. In 

addition, the reduction in tumor burden could be confirmed 

by imaging (CT or MRI) immediately after the treatment.

Previous studies on the local treatment of HCC with oligo-

metastases have been as follows: first, Gerum et al.12 reported 

that stereotactic body radiation therapy resulted in a high lo-

cal control rate and acceptable survival rates in patients with 

oligometastatic HCC. Overall survival was predicted by the 

number of lesions, performance status, and pretreatment liv-

er function in patients with HCC. Second, surgical resection 

might be beneficial as a treatment modality for pulmonary 

metastasis of HCC.13 Finally, local ablation therapy could be 

helpful in treating oligometastatic HCC, as in this case. Li et 

al.14 showed that RFA could be a therapeutic option in HCC 

patients with pulmonary metastasis. Lassandro et al.15 re-

ported that RFA was beneficial to patients with pulmonary 

metastasis of HCC in terms of treatment efficacy and safety.

In this case, liver function was preserved with CTP score A, 

and intrahepatic lesions were well controlled with TACE and 

RFA. Therefore, local treatment was possible for oligometa-

static HCC in the lung. Thus, in advanced HCC, if intrahe-

patic HCC is well controlled and oligometastases occur, local 

therapy may be beneficial, if feasible.
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