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Spontaneous tumor rupture is a serious but rare complication of hepatocellular carcinoma 
(HCC) and has a low survival rate. Here, we report a case of massive HCC that ruptured and 
was treated successfully with transarterial chemoembolization (TACE). A 55-year-old man 
with abdominal pain was diagnosed with a 12-cm-wide ruptured HCC at segment 8. The 
overall liver function was scored as Child–Pugh A, but the single nodule tumor had ruptured; 
therefore, TACE treatment was initiated. After the first TACE treatment, residual tumors were 
found; thus, secondary TACE was performed 5 months later. No new lesions or extrahepatic 
metastases were found 16 months after the first TACE treatment, so hepatic resection was 
performed for curative treatment. The postoperative pathology results did not reveal any 
cancer cells; hence, TACE alone resulted in a cure. We report this case because the cure has 
been maintained for more than 3 years after resection. (J Liver Cancer 2020;20:154-159)
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INTRODUCTION

Hepatocellular carcinoma (HCC) is the fifth commonest 

cancer worldwide.1 Among all cancers, the mortality rate of 

HCC is the second highest in Korea.2 Probably due to the hy-

pervascularity of HCC, spontaneous tumor rupture is re-

ported in 3-15% of patients with HCC.3,4 This complication 

is rare but life-threatening, with a 30-day mortality rate of 

25-75%.5 Fortunately, mortality from the resulting massive 

bleeding and shock is decreasing due to early diagnosis and 

effective management. However, long-term survival remains 

poor because rupture is associated with higher Child-Pugh 

scores, more advanced staging, and the possibility of perito-

neal seeding from the ruptured tumor.3,6 Herein, we present 

a case of massive ruptured HCC with complete response to 

transarterial chemoembolization (TACE) without recurrence 

or metastasis. The need for institutional review board ap-

proval was waived for the present study.

CASE REPORT

1. Clinical findings

A 55-year-old man presented at our hospital emergency 

room with a single large hepatic mass found on an abdomi-

nal computed tomography (CT) scan obtained 10 days prior 

at another hospital for abdominal pain. At our hospital, he 

did not present with any symptoms, such as abdominal pain. 

His vital signs were stable and there were no specific abnor-

mal findings on physical examination. He had been diag-

nosed with hepatitis B 20 years earlier but had taken no anti-
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viral medication. He had consumed a bottle of alcohol once 

a week and half a pack of cigarettes for 20 years. Initial labo-

ratory tests revealed a hemoglobin level of 13.4 g/dL, an al-

bumin level of 4.5 g/dL, a total bilirubin level of 1.1 mg/dL, a 

prothrombin time international normalized ratio of 0.93, an 

aspartate aminotransferase (AST) level of 35 IU/L, and an al-

anine aminotransferase (ALT) level of 55 IU/L. His serum al-

pha-fetoprotein (AFP) level was 4.3 ng/mL and protein-in-

duced vitamin K absence-II (PIVKA-II) level was 11,485 

mAU/mL. Tests for hepatitis B surface antigen and hepatitis 

B surface antibody yielded positive and negative results, re-

spectively. His hepatitis B virus DNA level was 36 IU/mL. 

The anti-hepatitis C virus test result was negative. 

2. Imaging findings

The abdominal CT scan (performed at another hospital) 

revealed a large single hepatic mass at segment 8. A suspected 

focal and hypoattenuated rupture site was noted on the sur-

face of the mass. In addition, fluid (density of 40-50 Houn-

sfield units) had collected in the pelvic cavity, suggestive of a 

hemoperitoneum and indicating a relatively recent tumor 

rupture (Fig. 1). No extrahepatic metastases were found. 

Magnetic resonance imaging was also performed and con-

firmed the presence of a single 12-cm-wide HCC at segment 

8 without vascular invasion (Fig. 2). There was no evidence 

of ongoing bleeding from the rupture site in these images. 

3. Diagnosis and treatment

The patient’s overall performance was good with an East-

ern Cooperative Oncology Group score of 0, and his liver 

function was preserved with a Child-Pugh classification of A. 

The ruptured tumor was a single nodule without vascular in-

vasion or extrahepatic spread. It was categorized as stage II 

using the modified International Union Against Cancer sys-

tem, and intermediate stage using the Barcelona Clinic Liver 

Cancer (BCLC) system. Based on these results, we started 

treatment with TACE.

TACE was performed via super-selected feeder vessels us-

Figure 1. Initial abdominal computed tomography findings. A large 
hepatic mass was identified at segment 8. The focal hypo-attenuated 
lesion on the surface of the mass (arrow) and the fluid collection in the 
pelvic cavity (arrowhead) indicated a relatively recent tumor rupture.

Figure 2. Magnetic resonance imaging findings. A single 12 cm wide hepatocellular carcinoma lesion at segment 8 without vascular invasion was 
identified with enhancement in the arterial phase (A), and washout in the portal phase (B) and delayed phase (C).
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ing a 10-mL lipiodol and 50-mg doxorubicin mixture with 

small polyvinyl alcohol particles to enhance the ischemic ef-

fects. After the procedure, the patient developed fever and el-

evated AST/ALT level for 3 days as part of postembolization 

syndrome, which resolved with conservative management. 

Follow-up imaging was performed at one month after TACE, 

and there was no definite evidence of remnant or recurrent 

tumor with an AFP level of 4.0 ng/mL and a PIVKA-II level 

of 26 mAU/mL. However, the residual tumor was detected at 

the margin of the treated mass 5 months later and assessed 

for partial response according to the modified Response 

Evaluation Criteria in Solid Tumors criteria. Secondary 

TACE was performed for that lesion (Fig. 3), after which 

complete response was maintained. The level of AFP and 

PIVKA-II after secondary TACE were 3.4 ng/mL and  

28 mAU/mL, respectively. We planned additional surgical 

resection after secondary TACE because surgery is the cura-

tive treatment for single nodule without any lymphovascular 

invasion and distant metastasis. In addition, the liver func-

tion of our patient was classified as Child-Pugh A and BCLC 

stage B, which was good enough to administer additional 

treatment. No new lesions or extrahepatic metastases were 

found for 16 months after the first TACE. Thus, the patient 

underwent radical right hemihepatectomy for curative treat-

ment. A single yellow mass in the resected specimen proved 

to be an area of complete necrosis, with no cancer cells ob-

served in the postoperative pathology examination (Fig. 4), 

indicating that cure had been achieved by TACE alone. One 

month after surgery, the serum level of AFP was 3.6 ng/mL, 

which did not represent much change; however, the level of 

PIVKA-II decreased to 10 mAU/mL. The hepatitis B virus 

DNA level had remained inactive at low levels until October 

2017, and then increased to 297 IU/mL. The patient started 

taking entecavir after which the DNA level decreased to less 

Figure 3. Angiogram of the first transarterial chemoembolization (TACE) showed a single massive tumor staining (A). After the first TACE, residual 
tumor (arrow) was found on the magnetic resonance imaging (B), and secondary TACE was performed 5 months later. Peripheral tumor staining 
(arrow) was identified at angiography of the secondary TACE (C). After secondary TACE, the treated mass without residual tumor was noted on the 
liver computed tomography scan (D).
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than 15 IU/mL. The patient was followed up every 3-6 months 

without any tumor recurrence or metastasis for more than  

3 years after resection.

DISCUSSION

Spontaneous rupture of HCC is an uncommon and some-

times fatal complication with an incidence rate of 3-15%.3,4 

As recent screening of patients at a high risk for HCC has 

improved, the incidence has decreased steadily.7 However, 

mortality due to spontaneous rupture is the third common-

est cause of HCC-related death after tumor progression and 

liver failure,8 and the 30-day mortality rate is 25-75%.5,9 The 

poor survival rate of patients with ruptured HCC is related to 

a higher Child-Pugh score, more advanced staging, and pos-

sible peritoneal seeding from the ruptured tumor.3,5,6,10 The 

remarkable prognosis in this case might have been due to the 

patient’s good liver function (Child-Pugh class A) and the 

relatively low HCC stage (BCLC B) at the time of treatment. 

A recent nationwide study performed in Japan reported that 

the 1-, 3-, and 5-year overall survival rates among patients 

with ruptured HCC were 41.4%, 21.1%, and 13.3%, respec-

tively, which were worse than those among HCC patients 

without rupture.11 

Previous studies have shown that the risk factors for HCC 

rupture are tumor location on the hepatic surface, tumor di-

ameter >5 cm, portal hypertension, and liver cirrhosis.3,8,12 

One of the most relevant factors is peripheral surface loca-

tion and/or protrusion of the tumor.3 In our case, the 12 cm 

HCC tumor was located at the periphery of segment 8, and 

the suspected rupture site was on the surface of the tumor 

just below the diaphragm, consistent with the risk factors 

identified in previous studies. Although the exact mecha-

nisms underlying spontaneous HCC rupture are not known, 

friable feeding vessels and a tear at the surface of the tumor, 

which are associated with a small amount of pressure caused 

by diaphragmatic movement during respiration or increased 

intratumoral pressure caused by rapid tumor growth are all 

thought to be possibilities.5,13 

The most common symptom of HCC rupture is acute ab-

dominal pain, which occurs in 66.4% of patients.14 In this 

case, the patient’s abdominal pain occurred suddenly 10 days 

prior, prompting a visit to another hospital, and then re-

solved by the time he presented to our hospital. We conclud-

Figure 4. The exterior (A) and interior (B) of the segment 7/8 tumor resected by right hemihepatectomy. The single yellow mass proved to be 
complete necrosis with no cancer cells.
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ed that the HCC had ruptured 10 days prior, followed by 

spontaneous hemostasis. Shock and abdominal distension 

have also been reported in 6.7% and 16% of cases,14 respec-

tively, but were not present in this case.

The median survival duration after HCC rupture is only 

1.2-4 months when not treated.15 With treatment, survival 

has been reported to vary depending on treatment type, with 

TACE and liver resection being associated with better post-

treatment survival than conservative supportive care.9,13 

TACE is the preferred treatment modality, compared with 

transarterial embolization, due to its additional benefit of 

chemotherapeutic and embolic effect to HCC. Moreover, 

TACE is considered a suitable treatment to achieve hemosta-

sis, and even a definitive cure, if super-selective TACE is fea-

sible.8 Liver resection may be an option in patients with pre-

served liver function and resectable tumors. Although several 

studies have shown that survival rates are not significantly 

different between TACE and surgical resection,9,16 Aoki et 

al.11 reported that survival was better after surgical resection 

than after other treatment modalities. Many investigators 

have reported that it is reasonable to perform TACE as a pri-

mary treatment for ruptured HCC, followed by staged hepa-

tectomy once the patient is stabilized.5,16,17 In our patient, 

TACE via super-selected feeder vessels was performed, and 

the final pathological finding from examination of the surgi-

cal specimen was only necrotic tissue without any cancer 

cells, suggesting that a definitive cure had been achieved via 

TACE. 

Contrary to our expectations, HCC rupture does not ap-

pear to increase the risk of metastasis. According to Lee et 

al.17, peritoneal recurrence rates were not significantly differ-

ent between ruptured HCC and non-ruptured HCC at 

14.3% and 10.0%, respectively. This may be explained by the 

lack of nourishing vessels necessary for HCC growth in the 

peritoneum7 and/or the patient’s death before the metastasis 

becomes evident clinically.18 However, several cases of peri-

toneal metastasis after HCC rupture have been reported, and 

the prognosis was extremely poor in some cases,6,7,17,19 with a 

time to metastasis of 8 months.20 In our case, no new lesions 

or extrahepatic metastases were found for 16 months after 

the first TACE, and right hemihepatectomy was performed 

for curative treatment. This complete response had been 

maintained for more than 3 years after surgical resection. 

In conclusion, we presented a case of massive HCC rup-

ture, successfully cured for more than 3 years after TACE 

and surgical resection. We therefore suggest that TACE may 

be a useful treatment option after HCC rupture. 
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