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SUMMARY
Introduction: Spontaneous rupture is a dramatic
presentation of HCC and it carries high mortality rate. To
study the outcomes of ruptured HCC patients managed at a
tertiary referral centre in Malaysia. 

Methods: A retrospective review of all ruptured HCC patients
managed as inpatient at the Department of Hepatobiliary
Surgery, Hospital Selayang between January 2001 and
December 2010. Data was retrieved from the hospital
electronic medical records, Powerchart (Cerner Corporation
Inc., USA) and supplemented with registry from
Interventional Radiology record of chemoembolization and
registry from hepatobiliary operative surgery records.

Results: There were 22 patients admitted with confirmed
diagnosis of ruptured HCC over 10 years period. The
common clinical findings on presentation were abdominal
pain and presence of shock (36.4%). The mortality rate was
81.8% with only four patients noted to be alive during the
follow up. One year overall survival for ER and DR are 40.0%
and 72.7% respectively and the median survival in patients
treated with DR was 433.3 days whereas it was 212.5 days in
ER group.

Conclusions: This study supports the clinical practice of
TAE should be the first line treatment followed by staged
surgery in suitable candidates with ruptured HCC.

INTRODUCTION
Hepatocellular carcinoma (HCC) has been a significant
health problem especially in the developing countries and
the incidence is rising in developed countries. About ¾ of
HCC are attributed to chronic Hepatitis B virus (HBV) and
Hepatitis C Virus (HCV) infections. According to the data
from Globocan 20081, HCC has been identified as 5th most
common cancer in men and seventh in the women. The
survey also reported estimated 748,300 new liver cancer cases
occurred in the world during 2008; in which 85% of these
cases were from developing countries. It was noted liver
cancer rates are highest in west and Central Africa and in
East and Southeast Asia. HCC is 2nd leading cause of
carcinoma death in men and sixth leading cause among
women. About 695,500 people worldwide died from liver
cancer in 2008. In Malaysia, HCC was noted among the 10th
most common cancer among males in Peninsular Malaysia
by National Cancer Registry report in 20042.

Spontaneous rupture of HCC is a dramatic presentation of
the disease. The presentation in ruptured HCC may vary from
asymptomatic to hypovolemic shock which makes the
diagnosis difficult. The condition carries high mortality rate.
Its incidence is as high as 15% in Asia compared to the
unusual occurrence in western countries with an incidence of
<3%, with a reported mortality rate of 50%3-11. Ruptured HCC
is a life threatening condition. The manifestation also can be
considered as one the uncommon complication of HCC. Its
incidence is as high as 15% in Asia and the mortality rate has
been reported in the range of 32% to 100%. There are few
options of treatment available for the patients presenting
with ruptured HCC: emergency hepatic resection, packing,
ligation of hepatic artery and transcatheter arterial
embolization (TAE). 

It was noted that due to delayed presentation of this
condition and associated decompensated liver function, the
mortality is high among patients undergoing emergency
surgery. In our centre, the patients were subjected to
multidisciplinary approach including TAE, facilitating
selection of the suitable patients for delayed resection though
some of them had to undergo emergency liver resection. The
aim of this study was to analyze the disease free survival and
overall survival of patients presented as ruptured HCC to a
tertiary Hepato-Pancreato-Biliary (HPB) referral centre in
Malaysia.

MATERIALS AND METHODS
A retrospective review was carried out on all patients who
were admitted with final diagnosis of ruptured HCC in the
Department of HPB Surgery, Selayang Hospital, Malaysia
from January 2001 till December 2010. Data was collected on
the patients’ demographics, clinical presentation,
investigative modalities during the first presentation (blood,
tumor marker), Child’s score, type of treatment given,
operative data, histopathological results and the outcome.
The outcomes that were studied include disease free survival
and patient’s overall survival. The required data was
retrieved from the hospital electronic medical records,
Powerchart(Cerner Corporation Inc., USA) and supplemented
with registry from Interventional Radiology record of
chemoembolization and registry from hepatobiliary
operative surgery records. 
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Statistical analyses
This is a case series and descriptive study and therefore there
was no statistical inference was done. Descriptive analysis
and Kaplan-Meier plot were derived using SPSS version 19.0
(IBM Corp. Released 2010. IBM SPSS Statistics for Windows,
Version 19.0. Armonk, NY: IBM Corp.).

RESULTS
Twenty two patients who were admitted to the HPB
department at the Hospital Selayang from January 2001 to
December 2010 with a diagnosis of ruptured HCC were
included in this study. The initial diagnosis was made
clinically and radiologically. The patients were grouped
according the treatments they received. The emergency
resection(ER) group was defined as patients who underwent
emergency liver resection (n=15). The TAE group was defined
as patients who had only TAE as treatment (n=2). The
delayed resection (DR) group was defined as patients who
underwent hemostasis by TAE followed by delayed resection
(n=5).

Profile
Out of the 22 patients, 19 (86.4%) were male and 3 (13.6%)
were female. Their ages ranged from 23 to 82 years. The
ethnic distribution showed the majority of the patients were
Chinese, comprising 15 patients (68.2%), followed by Malays
27.3% and there was one patient from other races
(aborigine). There were no Indian patients presented with
ruptured HCC during this 10 year duration of the study. The
patients were referred from all over Malaysia, from
government hospitals as well as private hospitals. Some
patients were referred immediately after the initial
presentation with the diagnosis of ruptured HCC after
stabilization whereas there were cases which were diagnosed
as ruptured HCC after radiological investigation when they
came for consultation.

Symptoms
The study investigated the percentage of symptoms presence.
The symptoms recorded are shock, jaundice, epigastric pain,
right hypochondriac (RHC) pain, abdominal pain,
encephalopathy, previous history of HCC treatment and
history of diabetes mellitus (DM) . The result is presented in
Table I. The common clinical findings on examination were
tachycardia (12 patients with the percentage of 54.6%),
abdominal tenderness (45.5%) and hypotension (40.9%).
Overall, nine out of 22 patients (40.9%) presented with signs
of shock. Only two of the patients (9.1%) had ascites. None of
the patients were documented to have fever.

Laboratory results
The commonest liver enzyme noted to be deranged in
ruptured HCC patients was AST (11 patients with percentage
of (50%). The ALP was noted to be deranged in five patients
(22.7%) whereas ALT was deranged in nine patients (40.9%).
The GGT was deranged in seven patients (31.8%).  The total
hyperbilirubinemia was present in eight of 22 patients
(36.4%). Thirteen patients (40.9%) were noted to have
hypoalbuminemia. Though 17 patients (77.2%) presented
with anemia but five patients who presented with ruptured
HCC had normal Hb levels. TWBC was elevated in seven
patients whereas four patients had thrombocytopenia.

Prothombin time was prolonged in six patients (27.3%).
Renal impairment was not noted in majority of the patients
presenting with ruptured HCC. The AFP was noted to be
elevated in 13 patients (59%). The two parameters which
were significantly deranged in majority of the patients were
serum albumin and hemoglobin level.

Hepatitis status and history of alcoholism  
Nineteen out of 22 patients (86.4%) who had ruptured HCC
had hepatitis B infection whereas only one patient had
Hepatitis C infection. There were no patients with both
hepatitis B and C infections documented. There were two
patients (9.1%) who had no hepatitis B or C infections in this
group of patients. There was history of alcoholism in 27.3%
of the patients.

Classification of child’s score 
Analysis of Child’s score in these patients showed 16 patients
(72.3%) were scored as Child’s A whereas only two patients
were in Child’s C classification as shown in the Table II.

Embolization and type of surgery done
There were seven patients (31.8%) who underwent TAE as
initial treatment. It was successful in five patients (71.4%).
Both of the unsuccessful TAE patients were in poor Child’s
score (Child’s C and poor Child’s B) and were not fit for
surgery. Twenty patients underwent surgery in this group of
patients where 15 patients were subjected to emergency
surgery [these patients will be grouped as emergency
resection group (ER) without TAE. One of the patients in this
group underwent laparotomy and noted to have advanced
disease with very cirrhotic liver intraoperatively, so no liver
resection was done. Five patients who had successful TAE
underwent delayed surgery where these patients were
grouped as delayed resection group (DR) (See Figure 1).

Characteristics and Histopathological Features
The commonest site of ruptured tumor in HCC was left lateral
segments (35%). The number of tumors were analysed based
on radiological findings on initial presentation and
intraoperative findings. About 45.5% (10 patients out of 22
patients) of patient had single tumor on diagnosis. Nine of
the patients were noted to have multiple tumors on
diagnosis. Out of 22 cases, 55% of the cases at least one
tumor > 5cm and there were 7 cases the tumor size was more
than 10cm. Even small size HCC (<5cm) has a risk of rupture
as noted in this study in 45% of the cases. All the cases noted
to have spontaneous rupture of tumor and there was no other
aetiology noted. On diagnosis of ruptured HCC, 7 patients
(31.8%) were documented to have extrahepatic disease.
Seven patients (36.8%) were noted to have microvascular
invasions and 16 patients (84.2%) of the patients had R0
resection done (clear margins). Nine out of 19 patients had
positive satellite nodules on the histopathological
examination.

Outcome
The hospital stay of the patients ranged from 2 to 60 days
with mean of 14.5 days of duration of admission.

Eleven patients out of 20 patients were noted to have
recurrence during their follow up after receiving surgical
treatment. Out of the 22 patients analyzed, mortality rate
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was 81.8%. Only 4 patients (18.2%) noted be alive during the
follow up. The median survival of patients treated with DR
was 433.3 days and ER was 212.5 days. In other words, one
year survival for ER and DR are 40.0% and 72.7%
respectively. The median survival of patients treated with DR
was 525.0 days however no median survival for ER. In other
words, one year survival for DR and ER are 60.0% and 66.7%
respectively (See Figure 2 and Figure 3). 

DISCUSSION
In Malaysia, according to the 2nd National Cancer Registry
report (NCR)2, HCC was identified as 10th commonest cancer
among males in Peninsular Malaysia. In the NCR report, it
was noted that the incidence in male was 378 per 100,000
population and 152 per 100,000 population in female in
Peninsular Malaysia in 2003. The male to female ratio was
3.9:1.6.  Among male patients, the ethnic composition of the
patients in the HCC was made up of 35.6% of Malays, 59.4%
of Chinese and 5% Indians. In this study, ruptured HCC was

noted to be common among male patients (86.4%), as HCC
itself has male preponderance11. As the Chinese patients has
the highest incidence of HCC among ethnics in Malaysia, the
distribution of ruptured HCC also showed similar pattern
among the ethnics.  

However, this may not be true incidence of all patients in
Malaysia with ruptured HCC as there are also other
hepatobiliary centers and private hospitals that may have
treated these patients. Furthermore, there may have been
ruptured HCC patients who was never admitted to Hospital
Selayang but seen as outpatient for consultation, missed from
the registry if the final diagnosis was not documented as
ruptured HCC. Ruptured HCC was noted to be rare
presentation among Indian population in this country
though the documented incidence among Indian males was
only 5% according to the NCR report2. It must be taken into
consideration that in this series, only patients with ruptured
HCC were included. This could lead to bias in the study
demographic characteristic.

Table I: Presence of symptoms
Presence of symptoms Frequency Percentage
Shock 8 36.4%
Jaundice 1 4.5%
Epigastric pain(EPI pain) 8 36.4%
RHC Pain 10 45.5%
Abd Pain 5 22.7%
Encephalopathy (Encep) 0 0%
HCC treatment (HCC treat) 4 18.2%
Diabetes mellitus 4 18.2%

Table II: Child’s criteria
Child's criteria Frequency Percentage
A (5-6) 16 72.3%
B (7-9) 4 18.2%
C (10-15) 2 9.1%

Fig. 1 : An overview of the clinical course of the patients
presenting with  ruptured HCC.

Fig. 2 : Survival function of mortality in days between DR and ER
(Overall survival).

Fig. 3 : Survival function of recurrence in days between ER and
DR (Disease free survival).
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Relevant history of tachycardia and hypotension indicating
shock on presentation or presence of shock during
presentation were the significant features in clinical
presentation of ruptured HCC patients as has been noted by
some groups in literature6-7,10. The fact that ruptured HCC in
this series occurred in two patients whom were non alcoholics
with no HBV/HCV infection indicates the etiology of HCC
may not be important in determining the risk for HCC
rupture. This indicates the 30 day mortality for this study is
13.6% (including 2 patients died due unsuccessful TAE) but
among the 20 patients that underwent surgery, the 30 day
mortality was 4.5%. This is low compared to the figures
documented in many other studies for ruptured HCC which
ranged from 25% to 75% 12-22. The 30 day mortality rate for
ruptured HCC is influenced by old age, low hemoglobin
level,serum bilirubin level, high serum AST level,shock on
hospital admission, patients comorbid, prolonged
prothrombin and presence of hepatic encephalopathy and
unsuccessful embolization13-14,20-21,23-25. 

In this study, 55% of patients underwent surgery had small
sized tumor which is <5cm in contrast to the reports from the
literature which stated ruptured HCCs tend to be
large(>5cm)26. The spontaneous rupture of hepatocellular
carcinoma carries high morbidity and mortality. Overall, the
initial treatment goals are hemodynamic stabilization,
hemostasis, and preservation of functioning liver tissue. The
treatment options available are conservative management,
emergency hepatic resection, packing, ligation of hepatic
artery and transcatheter arterial embolization (TAE) and
delayed surgery13,26-27,21,28-31. It was noted that due to delayed
presentation of this condition and associated decompensated
liver function, the mortality is high among patients
undergoing emergency surgery32. 

There is strong evidence in the literature to support the
benefit of delayed surgery after successful TAE13-14,26-27,31-34.
Delayed surgery noted to give better results than an
aggressive approach. It also gives time to build up patient
once hemodynamic stability is achieved by TAE for liver
resection once patient is stable and ready. This study showed
lower in hospital mortality in delayed surgical group as has
been noted in the literature13,26,28. The median overall survival
of patients treated with DR (433.3 days) was longer than ER
(212.5 days). The overall mortality rate in this study was
60%. Only four patients were noted to be alive at end of the
study. The one year survival rate for ER and DR are 40% and
72.7% respectively. This is similar to what has been observed
few other studies 26,35-37, supporting TAE as first line treatment
followed by surgery in ruptured HCC. In the published
studies, the 1-year survival ranged from 54% - 77%, and the
3-year survival rates ranged from 35% - 48% for patients with
DR. In this study, 55% of the patients noted to have
recurrence during their follow up. The 1-year disease free
survival for ER and DR are 60% and 66.7% respectively. 

This is a case series study where stronger evidence from more
sample needs to be evaluated although it might takes few
decades to get these data. Meanwhile, the disease incidence
and prevalence in Malaysia might have been under reported
in this study since the finding was reported only in single and
tertiary center. However, with ten years of data, some
important pattern had been seen and earlier outcome were
been investigated. 

CONCLUSIONS
Ruptured HCC is a life threatening hepatobiliary emergency.
Findings of shock symptoms and signs with coagulopathy
clinically and biochemically may support high index of
suspicion of the diagnosis. The 30 days mortality in the
surgical group was low (4.5%). This study supports the
clinical practice of TAE should be the first line treatment
followed by staged surgery in suitable candidates with
ruptured HCC.
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Figures legend
Figure 1 and Figure 2
DR = Delayed Liver Resection
ER = Emergency surgery
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