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Optimal treatments for patients with advanced hepatocellular carcinoma (HCC) are still 
limited and their prognosis remains dismal. Yet, there have been rare cases that have shed 
light on longer survival in these patients assisted by various treatments. This paper aims to 
present an extraordinary case of far advanced HCC that had been properly managed in spite 
of continuous recurrence. A patient visited the hospital with a ruptured large HCC with main 
portal vein tumor thrombosis but survived longer than 14 years owing to active and prompt 
interventions. (J Liver Cancer 2020;20:148-153)
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INTRODUCTION

Liver cancer is a major health problem in the Republic of 

Korea and is the second major cause of cancer-related death.1 

Although systemic therapy for patients with advanced hepa-

tocellular carcinoma (HCC) has recently improved with the 

introduction of new molecularly targeted agents and immu-

notherapies, prognosis of those patients has not been satis-

factory.2,3 Meanwhile, diverse treatment approaches involv-

ing a combination of various local therapies and systemic 

treatments have been administered in a sequential or concur-

rent manner.4-6

We would like to report an extraordinary case of a patient 

who presented with a large HCC with main portal vein tu-

mor thrombosis (PVTT) and showed long-term survival in 

spite of continuous recurrence. Moreover, the tumor was al-

ready ruptured at the time of presentation and the patient 

was hemodynamically unstable due to intraperitoneal mas-

sive bleeding. However, after over 14 years, he is still alive 

and currently cancer-free following eight sessions of transar-

terial chemoembolization (TACE), two tumor resections, six 

cycles of systemic chemotherapy, and one session of radio-

therapy. This study was approved by the Institutional Review 

Board of Kyung Hee University (KHSIRB 2020-02-036).

CASE REPORT

1. Clinical findings

A 55-year old man visited the hospital due to severe ab-

dominal pain for 1 day. He had been healthy without any 

medical history. He had been drinking a bottle of makgeolli 

(traditional raw rice wine, about 50 g of alcohol in a bottle) 

daily and smoked 40-packs over the years. On physical ex-

amination, his abdomen was flat but rigid. His initial blood 

pressure was 70/50 mmHg and heart rate was 133 beats per 
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minute. Initial hemoglobin level was 13.7 g/dL, which had 

subsequently dropped rapidly to 9.1 g/dL. Plasma levels of 

alanine aminotransferase (ALT) and aspartate aminotrans-

ferase (AST) were 57 IU/L and 50 IU/L, respectively. The re-

sults of the other blood tests were within normal ranges. Se-

rology tests revealed positive for hepatitis B surface antigen, 

negative for hepatitis B envelope antigen, positive for hepati-

tis B surface antibody, positive for hepatitis B envelope anti-

body, and negative for hepatitis C antibody. The Child-Pugh 

score was 6 points (grade A) and Model for End-Stage Liver 

Disease score was 7. His serum alpha-fetoprotein level was 

2,179 ng/mL. However, his initial serum HBV-DNA level 

was not available on admission. As mentioned earlier, serum 

AST and ALT were not more than twice the normal level 

(80 IU/L). Therefore, antiviral treatment was not initiated 

following the guideline for chronic hepatitis B treatment at 

the time.

2. Image findings

An initial abdominal computed tomography (CT) scan 

showed a hypervascular hepatic mass involving the left lobe 

and caudate lobe (16.5 cm). Tumor thrombosis was also noted 

in the left and main portal veins. A large amount of bloody 

fluid had accumulated in the peritoneal cavity (Fig. 1).

3. Diagnosis and treatment

1) Initial treatment and outcome
The patient was stabilized with transfusion and urgent 

TACE (#1). However, a viable tumor was found in a follow-

up CT scan 1 month later. Tumor thrombosis remained in 

the left portal and proximal tip of the main portal vein. Chest 

CT scan and positron emission tomography-computed to-

mography (PET-CT) showed no extrahepatic metastasis. 

Since the patient had good liver function, the left lobe and 

caudate lobe were surgically resected with portal vein throm-

bectomy at 1 month after initial diagnosis. On histologic ex-

amination, the resection margin was clear. The resected liver 

parenchyma showed proliferation of the bile duct and fibro-

sis with chronic inflammatory cell infiltration. However, mi-

croscopic vascular and lymphatic tumor invasion was re-

ported. After successful resection of the tumor in the left 

lobe, two sessions of TACE (#2, #3) were performed subse-

quently for a small HCC-like lesion in the right lobe (2 and 8 

months, respectively). 

2) The first recurrence
The patient showed no visible recurrent tumors in the liver 

until two metastatic nodules were found in the lung at 17 

months of initial diagnosis. On December 2006, a PET-CT 

scan showed a metastatic lung nodule (1 cm) at the left up-

per lobe and hilar mass (2.5 cm) in the left mediastinum 

(Fig. 2). The lesion was confirmed as metastatic HCC by bi-

opsy. From January to May 2007 (18-22 months), six cycles 

Figure 1. Initial abdomen computed tomography images. (A) arterial phase, (B) portal phase and (C) delayed phase, showing a huge liver mass in the 
left lobe with hemoperitoneum due to hepatic tumor rupture, measuring 16.5 cm and thrombus extending from the distal main portal to the left 
portal vein.
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of systemic chemotherapy every 3 weeks were performed. 

One cycle of chemotherapy consisted of fluorouracil (5-FU) 

500 mg/m2, doxorubicin 30 mg/m2, cisplatin 60 mg/m2 on 

day 1 and 5-FU 500 mg/m2 on days 2 and 3. All metastatic 

tumors after systemic chemotherapy disappeared on follow-

up imaging. No extrahepatic metastatic tumors were found 

during the subsequent follow-up period.

3) The second and third recurrence
On October 2007 (27 months), intrahepatic recurrence of 

HCC was confirmed by periodic CT scans. A recurrent tu-

mor measuring 1 cm was observed in segment 8. The tumor 

was treated with TACE (#4) successfully. The third recur-

rence occurred near the previously recurred tumor at seg-

ment 8. The tumor was 1.7 cm in size and showed a typical 

enhancement pattern in a dynamic CT scan. Two sessions of 

TACE (#5, #6) were performed at 38 and 41 months after 

initial diagnosis, respectively. However, the tumor increased 

despite treatments (Fig. 3). The serum AST and ALT levels at 

the time of surgery were 204 IU/L and 269 IU/L, respectively. 

The Child-Pugh score was 6. The recurred tumor was surgi-

cally resected in August 2009 (49 months later). The resected 

hepatic parenchyma showed liver cirrhosis.

4) The fourth recurrence
Fifteen months after the second resection, the fourth tu-

mor recurrence occurred near the resection margin. Liver 

magnetic resonance imaging (MRI) scan confirmed a recur-

rent small HCC measuring 0.8 cm on segment 8. Initially, 

radiofrequency ablation was considered since it is a curative 

treatment; however, the lesion was too small to be detected 

on the ultrasonography. Alternatively, radiotherapy (RT) was 

considered and at the time of RT treatment, the serum AST 

and ALT levels were 65 IU/L and 115 IU/L, respectively. A 

total of 4,500 cGy was administered with a daily dose of  

300 cGy. There was no further recurrence around the tumor. 

Following radiotherapy, reactivation of hepatitis B virus 

(HBV) occurred. Serum ALT was 652 U/L and HBV DNA 

level was 667,781 IU/mL. Entecavir (0.5 mg) was initiated 

and ALT normalized in 6 months. Serum HBV DNA was 

undetectable in 12 months.

Figure 3. A recurrent hepatocellular carcinoma at segment 8 following 
repeated transcatheter arterial chemoembolization (fifth and sixth). (A) 
Arterial phase (arrow), (B) delayed phase (arrow).

A B

Figure 2. Positron emission tomography-computed tomography scan showing recurrent metastatic hepatocellular carcinomas at the left upper 
lobe of the lung (A, arrow) and para aortic lymph node (B, arrow) at 16 months following surgical resection.
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5) The fifth recurrence 
Following RT, liver CT or MRI was conducted every sev-

eral months. For 6.5 years, there was no more recurrence. In 

June 2017, liver MRI showed the 5th recurrence in the liver. 

Three recurrent tumors were observed in segment 8. A nod-

ular lesion measuring 1.8 cm was found in the anterior bor-

der of the resection margin (Fig. 4A). Another nodule mea-

suring 0.8 cm was found at the lateral subcapsular portion of 

segment 8 (Fig. 4B). Another one measuring 0.5 cm was 

found at segment 5 (Fig. 4C). These nodular lesions showed 

a typically enhancing pattern and were confirmed to be re-

current HCCs even though the two lesions were less than  

1.0 cm in size. These lesions were treated with two sessions of 

TACE (#7, #8) at 143 and 146 months after initial diagnosis, 

respectively. Imaging tests following TACE showed no viable 

portion remained around the lesions until July 2019 (168 months). 

The liver function of the patient was persistently stable with 

Child-Pugh A during follow-up.

In summary, a large ruptured HCC with portal vein 

thrombosis in the left lobe was resected following TACE. Ex-

trahepatic recurrence in the lung and mediastinum were all 

treated with systemic chemotherapy. During the 13 years af-

ter systemic treatment, four more intrahepatic recurrences 

occurred and they were all treated with repeated TACE, RT, 

or wedge resection (Fig. 5). The patient is still alive with no 

remnant or recurrent tumors in the liver.

Figure 5. Case summary showing tumor location and treatments for 15 years. TACE, transcatheter arterial chemoembolization; CR, complete 
remission; CTx, chemotherapy; FAP, fluorouracil, adriamycin, and cisplatin; PD, progressive disease; RT, radiotherapy; PVT, portal vein thrombosis.

Figure 4. Liver magnetic resonance imaging images showing recurrent hepatocellular carcinomas (arrow) in an arterial phase. After 8 years of the 
first hepatic resection, multiple tumors recurred at segment 5 and 8.
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DISCUSSION 

This case demonstrated that long-term survival is possible 

in a patient with a large ruptured HCC and main PVTT. A 

major predictor for good prognosis in the patient might have 

been a well-preserved liver function and control of underly-

ing liver diseases (HBV and alcohol). Another prognostic 

factor in the patient might have been sufficient tumor con-

trol by two kinds of initial aggressive treatments, surgical re-

section and systemic chemotherapy. Although the risk of 

early recurrence was very high, surgery was performed to re-

move the primary lesions in the liver. 

Although the incidence of massive bleeding from a rup-

tured tumor is decreasing, it is still a life-threatening compli-

cation in patients with large HCC.7 The prognosis of patients 

with ruptured HCC is poorer than those with non-ruptured 

HCC. However, the impact of tumor rupture on the overall 

prognosis or tumor recurrence was not as strong as other pa-

rameters such as, tumor size or underlying liver function.7,8

Current guidelines recommend systemic therapy as an ini-

tial treatment in patients with advanced HCC. However, in 

patients with locally advanced HCC and PVTT, the optimal 

treatment is still controversial. According to a large retro-

spective study from Japan, resection showed better survival 

than non-surgical treatments in patients with PVTT limited 

in the first-order branch.9 In patients with localized HCC 

and type I PVTT, resection showed longer survival than 

TACE or sorafenib.10 Based on these studies, recent Korean 

guidelines suggest that hepatic resection can be considered in 

patients with three or fewer intrahepatic tumors with inva-

sion to the hepatic vein, portal vein or bile duct invasion if 

hepatic function is well preserved and the main portal trunk 

is not invaded.11 The present case does not qualify for surgi-

cal resection under the current standard as the tumor had 

type III PVTT (invasion of main portal vein). Moreover, 

sorafenib was not available before 2008. However, a couple 

of benefits were surely expected from an active treatment 

such as surgical resection since the patient showed relatively 

well preserved liver function with a good performance status.

The patient eventually showed early extrahepatic metasta-

sis following aggressive surgical resection, which was well an-

ticipated given the patient's initial state. As mentioned earli-

er, conventional chemotherapeutic agents (fluorouracil, 

doxorubicin, cisplatin) showed very good tumor response in 

the patient.    

Moreover, recurrent tumors in the liver also seemed to be 

very sensitive to the same chemotherapeutic agent (adriamy-

cin) used in TACE. Despite 5 instances of recurrence, the le-

sion was found relatively early since follow-up imaging was 

conducted every several months with liver CT or MRI. In 

this case, all the small recurrent HCCs were completely treat-

ed with one or two sessions of TACE except for the third re-

current tumor. Sensitivity to a chemotherapeutic agent might 

be associated with better tumor control by TACE in the pres-

ent case. 

Additionally, even though systemic therapy is now consid-

ered as a standard of care in patients with HCC and extrahe-

patic metastasis, recent retrospective studies suggest that a 

combination with local and systemic therapy might have 

more beneficial outcomes in terms of better tumor control 

and survival.12-14 Systemic treatment following aggressive 

control of the primary tumor might provide a higher chance 

for cure than systemic treatment alone. More well-designed 

prospective studies are required to reveal its superiority.   

The fact that we would like to emphasize once again is that 

the patient preserved his liver function for a very long period. 

This enabled many aggressive and continuous treatments for 

a long time. Furthermore, complete abstinence from alcohol 

drinking and maintenance of antiviral therapy played an im-

portant role. This case clearly highlights the importance of 

treating underlying liver diseases well, not just tumors. 

Finally, it should be noted that the number of TACE ses-

sions performed on the same tumor might impact local tu-

mor control and prognosis. We performed 8 sessions of 

TACE for the primary and recurrent tumors. We did not 

perform more than two sessions of TACE for the same tu-

mor. When a sequential treatment showed insufficient tumor 

response, we immediately switched to surgical resection. The 

recent Korean clinical practice guidelines recommend a 

change of treatment when patients show signs of TACE re-

fractory such as, absence of objective response (complete re-

sponse or partial response), a new vascular invasion, or ex-
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trahepatic metastasis after two consecutive TACE sessions 

within six months. The definition of TACE failure or refrac-

tory differs based on the practice guidelines commonly avail-

able in Europe or Japan. Thus, there is no established guide-

line for properly handling TACE failure or refractory. 

Moreover, it has been reported that patients who received 

more than two TACE sessions within 6 months showed an 

increased chance of disease progression and higher mortality 

than those who did not.15 When patients show TACE refrac-

tory, various treatment options can be considered depending 

on the status of the patient. Systemic treatment can be con-

sidered in the case of advanced HCC and hepatic resection, 

or liver transplantation can be considered when the perfor-

mance status of a patient is good and surgery is an option.16

This case highlights that surgical resection can be a treat-

ment option even in patients with far advanced HCC with 

portal vein thrombosis. Even though the recurrence rate was 

very high, recurrent tumors could be detected at an early 

stage with regular surveillance and can also be successfully 

controlled with various local therapies. Although the findings 

of our case cannot be applied to all patients, our case empha-

sizes the importance of aggressive tumor control for primary 

and recurrent tumors with various local or systemic treat-

ments even in an advanced tumor stage. 
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