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Abstract 
Rupture of Primary hepatocellular carcinoma (HCC) is relatively common in high inci­

dence areas including Thailand. There have been attempts to establish a standard treatment to 
manage this phenomenon. We retrospectively reviewed the records of patients with HCC from 
January 1989 to June 1997, and ten per cent (32/306) had tumor rupture during the course of the 
disease. Overall median survival of the patients with tumor rupture was 2.7 months [95% confi­
dence interval (CI), 0-5.9 months] that was not significantly different from that of the patients 
without rupture (median 6.6 months; 95% CI, 4.0- 9.1 months) (P = 0.4605). Among the ruptured 
group, the patients treated with surgical intervention survived longer than those receiving suppor­
tive care alone (median= 15.5 months; 95% CI, 8.7-22.2 months and median= 0.4 months; 95% CI, 
0.2-0.5 months, P = 0.0027). The resectional and non-resectional surgical subgroups also had 
better survival than the supportive group (P = 0.0300 and P = 0.0209, respectively). In conclusion, 
surgical intervention, if applicable, should be performed in managing ruptured HCC. 

Primary hepatocellular carcinoma (HCC) 
is prevalent in some parts of the world especially 
Far Eastern Asia and sub-Saharan Africa. The 
dreadful complication of tumor rupture is relatively 
common in these high incidence areas, occurring 
7-15 per cent of the time during the course of the 
disease0-6). The treatment of patients with this 
complication poses a difficult problem. Until now, 
there have been no standard strategies to manage 
this disastrous phenomenon. In this study, we 

investigated the natural history of ruptured hepato­
cellular carcinoma and evaluated whether some 
modalities of treatment, especially surgical pro­
cedures, altered patient survival. 

MATERIAL AND METHOD 
Three hundred and six cases of HCC 

treated at Chulalongkorn University Hospital, 
Bangkok, Thailand, from January 1989 to June 1997 
were retrospectively reviewed. Thirty two cases 
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( 10.4 %) were found to have developed tumor 
rupture during the course of the disease. The diag­
nosis of HCC was established by needle biopsy in 
II patients, fine-needle aspiration in 3 cases, sur­
gical biopsy in 9 cases. In the remaining 9 patients, 
the diagnosis was based on clinical features, 
imaging studies and serum alpha-fetoprotein (AFP) 
levels (;;:: 400 IU/mL)(7), The diagnosis of ruptured 
HCC was based on clinical diagnosis and the pre­
sence of hemoperitoneum by either abdominal 
tapping or exploratory laparotomy. 

Demographic data of patients with and 
without tumor rupture are summarized in Table 1. 
Patients' stages were classified according to the 
TNM(8) and Okuda's staging system(9). The data 
of the ruptured and unruptured groups were com­
pared using the Pearson chi-square with Yates' cor­
rection for continuity. Patients' survival from the 
time of diagnosis were analyzed using the Kaplan 
Meier method and comparisons were made by use 
of the Log Rank test. 

RESULTS 
There were 27 males and 5 females with 

a male-to-female ratio of 5.4 :1. The median age 
was 48.5 years (range 4.9-82.3 years). Median time 
of follow-up was 2.6 months (range 0.2-33.9 

Table 1. Patients characteristics. 

months). Associated cirrhosis was histologically 
revealed in 80 per cent (16/20). 

Of 32 patients, 17 cases (53 .1%) deve­
loped tumor rupture as the first clinical presenta­
tion (acute abdomen and those of hemorrhagic 
shock) without other previous symptoms or signs. 
Among this subgroup, only 2 cases had a history 
of blunt abdominal trauma and 8 patients under­
went surgical treatment. Six patients had emer­
gency surgery; 3 cases had tumor resection, one 
had hepatic artery ligation and the other two had 
suturing and packing of bleeding sites. Another 
two had delayed surgical treatments including right 
hepatic lobectomy and hepatic artery ligation. The 
remaining nine cases received supportive care for 
the rupture only. 

Three patients (9.4%) had neither symp­
toms nor signs of HCC rupture but it was found 
incidentally during elective hepatic resections. 
Packing was then performed instead in one of 
them. One patient received emergency transcatheter 
arterial embolization and expired from liver failure 
14 days later. Four patients had tumor rupture 
after treatment for HCC had been implemented 
(transcatheter oil chemo-embolization (TOCE), 
systemic chemotherapy and combined type), but 
no specific treatments for the rupture were carried 

Characteristics Ruptured group Unruptured group 

Number 32 274 
Age, median in year 48.5 52.1 

(range, year) (4.9-82.3) (2.3-85.3) 
Male-to-female ratio 5.4: I 5.7: I 
Associated cirrhosis, n/n (%) 16120 (80) 101/202 (50) 
Staging 

Okuda 
I, n (%) 6 (18.8) 31 (11.3) 
II, n (%) 21 (65.5) 189 (69.0) 
III,n(%) 5 (15.6) 54 (19.7) 

TNM 
I,n(%) 0 (0) 3 ( 1.1) 
II, n (%) 8 (25.0) 71 (25.9) 
III, n (%) 5 (15.6) 35 (12.8) 
IVA,n(%) 12 (37.5) 132 (48.2) 
IVB, n (%) 7 (21.9) 33 (12.0) 

Treatment received 
Surgical Intervention 

Non-resectional type, n (%) 5 (15.6) 0 (0) 
Resectional type, n (%) 7 (21.9) 42 (15.3) 

Supportive care, n (%) 20 (62.5) 232 (84.7) 
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Table 2. Characteristics of patients with ruptured 
HCC 

Characteristics 

Patient status 
Dead, n (%) 

Alive with disease, n (%) 

Lost to follow-up, n (%) 
Cause of death 

Ruptured hepatocellular carcinoma, n (%) 

Liver failure, n (%) 

Upper GI hemorrhage, n (%) 

Post operative complication, n (%) 

Other, n (%) 

Unknown, n (%) 
Median survival from the time of rupture • 
in months, 95% CJ in months 

Overall (n = 32) 
Surgical intervention (n = 12) 

Non-resectional type (n = 5) 
Resectional type (n = 7) 

Supportive care (n = 20) 

24 
4 
4 

Details 

(75.0) 
(12.5) 
(12.5) 

9 (37 5) 
5 (20.8) 
2 (83) 
I (42) 
I (4.2) 
6 (25.0) 

1.4 (0-6.0) 
15.5 (8.7-22.2) 
15.5 (9.7-21.3) 
10.8 (*) 
0.4 (0.2-0.5) 

*Survival estimates cannot be computed since one case is still 
alive and three cases have been lost to follow-up. 
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out in all except one whose rupture necessitated 
an emergency laparotomy with an extended left 
hepatic lobectomy. Another two cases also received 
only supportive treatment and, after clinical con­
dition was stabilized, received chemotherapy as 
palliation for HCC. The remaining cases received 
exclusively supportive care for HCC rupture and 
HCC itself. 

Staging classification and treatment for 
each group are summarized in Table I. Causes of 
death and patient status for the ruptured group are 
shown in Table 2. Tumor rupture was the major 
cause of death in our patients, but it did not cause 
death in any surgically treated patients. All patients 
experienced one episode of tumor rupture, even 
among those expiring from this event. 

Active bleeding was revealed in 9 cases 
during exploratory laparotomies. Among these, 
tumor resection was performed in 4, packing and 
suturing of bleeding sites in 3, and hepatic artery 
ligation in 2. Hemorrhage was successfully con-

Ruptured group 

Unruptured group 

36 42 48 

Fig. 1. Survival probability of the ruptured (n = 32) and unruptured (n = 274) groups. Median 2.7 and 6.6 
months respectively. 
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.trolled in all and rebleeding did not occur. There 
were seventeen hospital deaths (53.1%) most of 
which (14/17, 82.3%) occurred in the patients 
treated supportively. Nine deaths resulted from the 
rupture. Two patients who had undergone major 
hepatic resections died 10 and 24 days after opera­
tions as a result of liver failure and respiratory 
failure resulting from bilateral pulmonary metas­
tases, respectively. One patient treated with suturing 
and packing died of liver failure 22 days later. 

Overall median survival of patients with 
tumor rupture was 2.7 months (95% CI, 0-5.9 
months) from the time of diagnosis. It was not sig­
nificantly different from that of patients without 
rupture (median = 6.6 months; 95% CI, 4.0-9.1 
months) (P = 0.4605) (Fig. 1). Median survival time 
from the time of rupture was 1.4 months (95% CI, 
0-6.0 months) (Fig. 2). 

Among the ruptured group, we classified 
the patients according to treatment received con­
sisting of surgery (resectional and non-resectional 
types) and supportive care. The patients treated 

1.0 

.8 

~ 
:.0 
Ill 
.0 e 
Q. .5 
"iii 
> 
-~ 
::J 

C/) 

.3 

with surgical intervention survived longer than 
those receiving supportive care alone (median = 
15.5 months; 95% CI, 8.7-22.2 months and median 
= 0.4 months; 95% CI, 0.2-0.5 months, P = 0.0027) 
(Fig. 3). In addition, we could demonstrate survival 
difference between the resectional subgroup and 
the supportive group (median = 10.8 months and 
median = 0.4 months; 95% CI, 0.2-0.5 months, P = 
0.0300) and between the non-resectional surgical 
subgroup and the supportive group (median = 15.5 
months; 95% CI, 9.7-21.3 months and median = 
0.4 months; 95% CI, 0.2-0.5 months, P = 0.0209). 
No survival difference resulting from the resec­
tional and non-resectional surgical treatments 
could be demonstrated (P = 0.9274) (Fig. 4). 

Three patients have survived for more 
than 30 months after surgical treatments - two 
emergency non-resectional surgeries and one 
emergency left lateral segmentectomy. The first 
two patients then had chemotherapy with and with­
out delayed extended left hepatic lobectomy for 
HCC treatment. 

O.Oo +--~------,6--~-1.-2--·-~-·-·-18-···-,---24-----,-----,30,----,------,36 
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Fig. 2. Probability of overall survival from the time of tumor rupture. Median 1.4 months. 
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Fig. 3. Probability of survival by treatment received. Difference between the two groups was statistically 
significant at P = 0.0027. 
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Fig. 4. Survival probability o1 the resected and non·resectional surgical subgroups. Median 10.8 and 15.5 
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DISCUSSION 
Tumor rupture accompanied by hemorrha­

gic shock is implicated in facilitating liver failure 
which is the major cause of death of patients with 
HCC. It causes hypoxia of the liver which leads to 
disturbance of the electron transport system and 
subsequent loss of NADH redox reactions00). 
There have been attempts to establish a standard 
care treatment for ruptured hepatocellular carci­
noma(3,4,6,11-43). Because of various factors 
involved including tumor extent, liver function 
reserve, patency of portal vein, and performance 
status, each patient must be scrutinized for appro­
priate method of care. However, surgery or tumor 
resection, if applicable, has been stated to be the 
treatment of choice(3,11-25) particularly when a 
second-stage hepatectomy could be performed(13, 
15,19,21,23). Long-term survival with up to an 8 -
year disease free period after hepatic resection for 
HCC rupture has recently been reported(24,25). 

There were no differences in the age inci­
dence and sex between HCC with and without 
rupture. This was in contrast with a previous Thai 
series which revealed male preponderance in HCCs 
with rupture(4). Associated cirrhosis was more 
common in ruptured HCCs (P = 0.01988). This 
agreed with other series, one of which also pro­
posed the hypothesis that obstruction of hepatic 
vein tributaries draining the tumor-bearing area 
and portal hypertension due to pre-existing cirrho­
sis and HCC played important roles in the patho­
genesis of spontaneous HCC rupture(4,22). The 
severity of portal hypertension is even increased in 
cirrhosis with HCC as a result of direct hepato­
portal arterio-venous shunt in HCC(44,45). 

Our study revealed no significant survival 
difference between patients with and without tumor 
rupture despite one third (34.4%) of the patients 
with HCC rupture benefited from the tumor rupture 
which emerged as the first clinical presentation of 
HCC. These patients were diagnosed with HCC at 
an early stage of disease and could receive appro­
priate therapy, especially hepatic resection (50% 
resectability at that time). 

Tumor rupture was the major cause of 
death of these patients whereas liver failure and 
upper GI hemorrhage were the main causes of 
death in the unruptured group in our series as well 
as in ruptured group in other series(19). 

Effective hemostasis was achieved in all 
cases managed surgically. One Chinese series 
reported a bleeding control rate of 92.3 per cent in 
tumor resected patients(2). For conventional pro­
cedures (suturing and packing), successful rates of 
62.5 per cent and 20 per cent were also reported 
from this Chinese and previous Thai series respec­
tively compared with higher rates ·of 100 per cent 
and 92.3 per cent for hepatic artery ligation(2,4). 

One patient undergoing emergency trans­
catheter arterial embolization survived for only 14 
days which was much shorter than those from 
other series (average survival time 3 -7 months)(19, 
26-29). The supportive group had a poor prognosis 
with median survival time of 0.4 months which 
was not different from other series (average sur­
vival time was 0.4-1.5 months)(4,19,27). 

The patients who underwent surgical in­
tervention survived longer than those who received 
supportive care alone. After having had surgical 
treatments, the majority of our patients survived 
the following 8.7-22.2 months which was similar 
to that from previous French and Japanese studies 
(6,19). One patient who had undergone a second­
stage right hepatic lobectomy survived the follow­
ing 28 months before becoming lost to follow-up. 
Survival time after a second-stage hepatectomy of 
over 60.8 months has also been reported09). The 
surgically managed group had its acute bleeding 
treated and the tumor-resected subgroup even re­
ceived specific treatment for the tumor as well. 
Survival benefit over the supportive group could 
still be demonstrated from both surgical sub­
groups. However, selection bias among the sur­
gically managed group with favorable prognosis 
also partly affected the treatment outcome. 

In conclusion, we recommend that surgical 
intervention, if applicable, should be performed in 
managing rupture of HCC. 

(Received for publication on May 12, 1997) 
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