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Abstract

AIM: To determine the risk factors for hepatocellular
carcinoma (HCC) rupture, and report the management
and long-term survival results of patients with sponta-
neous rupture of HCC.

METHODS: Among 4209 patients with HCC who were
diagnosed at Eastern Hepatobiliary Surgery Hospital
from April 2002 to November 2006, 200 (4.8%) pa-
tients with ruptured HCC (case group) were studied
retrospectively in term of their clinical characteristics
and prognostic factors. The one-stage therapeutic ap-
proach to manage ruptured HCC consisted of initial
management by conservative treatment, transarterial
embolization (TACE) or hepatic resection. Results of
various treatments in the case group were evaluated
and compared with the control group (202 patients)
without ruptured HCC during the same study period.
Continuous data were expressed as mean + SD or me-
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dian (range) where appropriate and compared using
the unpaired ¢ test. Categorical variables were com-
pared using the Chi-square test with Yates correction
or the Fisher exact test where appropriate. The overall
survival rate in each group was determined using the
Kaplan-Meier method and a log-rank test.

RESULTS: Compared with the control group, more
patients in the case group had underlying diseases of
hypertension (7.5% vs 3.0%, P =0.041) and liver cir-
rhosis (87.5% vs 56.4%, P < 0.001), tumor size >5
cm (83.0% vs 57.4%, P < 0.001), tumor protrusion
from the liver surface (66.0% vs 44.6%, P < 0.001),
vascular thrombus (30.5% vs 8.9%, P < 0.001) and
extrahepatic invasion (36.5% vs 12.4%, P < 0.001).
On multivariate logistic regression analysis, underlying
diseases of hypertension (P = 0.002) and liver cirrhosis
(P < 0.001), tumor size > 5 cm (P < 0.001), vascular
thrombus (P = 0.002) and extrahepatic invasion (P
< 0.001) were predictive for spontaneous rupture of
HCC. Among the 200 patients with spontaneous rup-
ture of HCC, 105 patients underwent hepatic resection,
33 received TACE, and 62 were managed with con-
servative treatment. The median survival time (MST)
of all patients with spontaneous rupture of HCC was 6
mo (range, 1-72 mo), and the overall survival at 1, 3
and 5 years were 32.5%, 10% and 4%, respectively.
The MST was 12 mo (range, 1-72 mo) in the surgi-
cal group, 4 mo (range, 1-30 mo) in the TACE group
and 1 mo (range, 1-19 mo) in the conservative group.
Ninety-eight patients in the control group underwent
hepatic resection, and the MST and median disease-
free survival time were 46 mo (range, 6-93 mo) and 23
mo (range, 3-39 mo) respectively, which were much
longer than that of patients with spontaneous rupture
of HCC undergoing hepatic resection (P < 0.001). The
1-, 3-, and 5-year overall survival rates and the 1-, 3-
and 5-year disease-free survival rates in patients with
ruptured HCC undergoing hepatectomy were 57.1%,
19.0% and 7.6%, 27.6%, 14.3% and 3.8%, respec-
tively, compared with those of 77.1%, 59.8% and
41.2%, 57.1%, 40.6% and 32.9% in 98 patients with-

December 28, 2012 | Volume 18 | Issue 48 |



Zhu Q et al. Spontaneous rupture of hepatocellular carcinoma

out ruptured HCC undergoing hepatectomy (P < 0.001).

CONCLUSION: Prolonged survival can be achieved in
selected patients undergoing one-stage hepatectomy,
although the survival results were inferior to those of
the patients without ruptured HCC.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Hepatocellular carcinoma (HCC) is one of the most com-
mon neoplasms, and its incidence is increasing worldwide
because of the increasing prevalence of hepatitis B and C
virus infection™. One of the life-threatening complica-
tions of HCC is the spontaneous rupture of the tumor,
with intra-peritoneal hemorrhage. Spontaneous rupture
of HCC occurs in 3%-26% of all patients with HCC, and
the mortality rates are high in a range of 32%-66.7%"".

There are few reports of predictors for spontaneous
rupture of HCC™'"". In addition, clinicians often feel
helpless when facing these complicated situations, and
little information is available in the literature to guide
clinicians as to the most appropriate management of
this complication. The prognosis of ruptured HCC was
poot, a median survival of 1.2-4 mo if left untreated" ",
but some studies have reported better survival with
staged hepatectomy'™. There is still a debate concerning
the best approach in cases of HCC rupturem. The fol-
lowing treatments have been employed for the ruptured
HCC: hepatic resection, conservative treatment and
transcatheter arterial embolization (TACE)™"™, Tt is
also unclear whether the clinical outcome of definitive
treatment including hepatic resection was affected by the
complication of tumor rupture.

We, therefore, conducted this retrospective study
to determine the risk factors for HCC rupture, and to
report the management of patients with spontaneous
rupture of HCC and long-term survival results during a
5-year period at a single center in China.

MATERIALS AND METHODS

Patients
From April 2002 to November 2006, 4209 patients with
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HCC visited Eastern Hepatobiliary Surgery Hospital.
Among them, 200 patients (4.8%) had hemoperitoneum
due to spontaneous rupture of the tumor. The clinical
records of these 200 patients (case group) were retro-
spectively reviewed and compared with 202 patients
without ruptured HCC (control group) who were ran-
domly chosen by matching age, sex and time of admis-
sion from the patients who visited our hospital in the
same period.

All patients had a chest X-ray, ultrasonography (USG)
of abdomen, and contrast computed tomography (CT)
or magnetic resonance imaging (MRI) of abdomen.
Laboratory blood tests were performed, including an-
tigen to hepatitis B surface, antibodies to hepatitis C,
alpha-fetoprotein (AFP), carcinoembryonic antigen, car-
bohydrate antigen 19-9, serum albumin, total bilirubin,
aspartate aminotransferase, alanine aminotransferase,
prothrombin time and so on. Progression profile of
HCC (number of tumors, maximum tumor size, macro-
scopic tumor thrombus and extrahepatic invasion), treat-
ments employed, and survival time were recorded. The
liver function status was evaluated using the Child-Pugh
classification system. HCC was staged according to the
tumor node metastasis (IINM) staging system proposed
by the American Joint Committee on Cancer (AJCC)".

HCC was diagnosed by at least two radiologic im-
aging examinations showing characteristic features of
HCC, or one radiologic imaging examination showing
characteristic features of HCC associated with AFP =
400 ng/mL. Ruptured HCC was diagnosed by the identi-
fication of a space-occupying lesion(s) in the liver using
USG, CT or MRI. The following CT findings are useful
for diagnosing a ruptured HCC: hemoperitoneum, HCC
with surrounding perihepatic hematoma, active extrava-
sation of contrast materials, tumor protrusion from the
hepatic surface, focal discontinuity of the hepatic surface
and an enucleation sign®.

Therapeutic options were determined for each patient
according to the tumor feature and liver function. Selected
patients with resectable tumoz(s) and well preserved liver
function were considered for surgery, and these patients
with Child-Pugh class A liver function underwent major
hepatic resection, while those patients with Child-Pugh
class B liver function received minor hepatic resection. Pa-
tients with unresectable tumor(s) and well preserved liver
function were considered for TACE, while those with
poor liver function (Child-Pugh class C) were suggested
to receive conservative treatment.

Statistical analysis

Information of patient details, intraoperative parameters,
postoperative course, and disease progress was collected
and analyzed retrospectively. Continuous data were pre-
sented as mean £ SD or median (range) where appropri-
ate and compared using the unpaired ¢ test. Categorical
variables were compared using the ;{2 test with Yates
correction or the Fisher exact test where appropriate.
Factors associated with a P value < 0.05 in the univariate
analysis were sequentially entered into the multivariate
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Variables Case group Control group P value
(n = 200) (n = 202)
Age (yrs) 479+124 50.5+11.4 0.209
Sex 0.322
Male 184 180
Female 16 22
Diabetes 0.388
Presence 8 5
Absence 192 197
Hypertension 0.041
Presence 15 6
Absence 185 196
Liver cirrhosis <0.001
Yes 175 114
No 25 88
Liver function status 0.096
Child-Pugh class A 133 157
Child-Pugh class B 49 32
Child-Pugh class C 18 13
PT (s) 13.8+23 133+15 0.328
PLT (x10°/L) 161.4+94.8 159.1+64.6 0.187
TB (umol/L) 34.4+40.6 30.0+6.7 0.097
Albumin (g/L) 37.2+58 36.8+4.2 0.101
ALT(IU/L) 86.0+91.6 59.4 +48.1 0.261
AST(IU/L) 136.2+176.4 59.8 £47.5 0.643
Creatinine (pumol/L) 72.6 +20.2 743 +18.7 0.209
AFP (ug/L) 586.6 (1.3-95600.5) 499.2 (1.8-10521.6) 0.125
Positive HBsAg status 181 166 0.514
Maximum tumor size (cm) <0.001
<5 34 86
>5 166 116
Tumor location 0.927
Right lobe 142 146
Left lobe 38 38
Both lobes 20 18
Protrusion from the liver surface <0.001
Yes 132 90
No 68 112
Vascular thrombus <0.001
Presence 61 18
Absence 139 184
Ascites 0.301
Presence 24 16
Absence 176 186
Extrahepatic invasion <0.001
Yes 73 25
No 127 177

PT: Prothrombin time; PLT: Platelet count; TB: Total bilirubin; AFP: a-feto-
protein; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase.

logistic regression analysis to indicate the relatively inde-
pendent risk factors.

Group comparisons were performed using the Chi-
squate test for independence or the Fisher exact test for
comparisons of the two groups. The overall survival rate
in each group was determined using the Kaplan-Meier
method and a log-rank test. The survival period defined
as the length of time from the onset of the spontaneous
rupture of the HCC to the death of the patient or the
closing date of the study. The closing date for the study
was November 31, 2011.
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Variables HR  95%ClI for HR P value
Hypertension (presence vs absence) 7.75 2.10-28.57  0.002
Liver cirrhosis (presence vs absence) 7.16 3.96-12.97 < 0.001
Tumor size (< 5 cm vs > 5 cm) 3.97 2.28-6.93  <0.001

2.31-10.84 0.008
1.48-5.70 0.002
2.04-7.00  <0.001

Protrusion from the liver surface (yes vs no) 6.51
Vascular thrombus (presence vs absence) 2.90
Extrahepatic invasion (yes vs no) 3.78

HCC: Hepatocellular carcinoma; HR: Hazard ratio; CI: Confidence interval.

RESULTS

Clinical data between the case group and the control
group are presented in Table 1. The initial symptoms of
spontaneous rupture of HCC were the sudden onset of
abdominal pain (134 patients, 67%), shock at admission
(102 patients, 51%), and abdominal distension (66 pa-
tients, 33%).

Risk factors related to spontaneous rupture of HCC

Compared with the control group, more patients in the
case group had underlying diseases of hypertension (7.5%
vs 3.0%, P = 0.041) and liver cirrhosis (87.5% s 56.4%,
P < 0.001), tumor size > 5 cm (83.0% wvs 57.4%, P <
0.001), tumor protrusion from the liver surface (66.0%
s 44.6%, P < 0.001), vascular thrombus (30.5% »s 8.9%,
P < 0.001) and extrahepatic invasion (36.5% »s 12.4%,
P < 0.001) (Table 1). On multivariate logistic regression
analysis, underlying diseases of hypertension and liver
cirrhosis, tumor size > 5 cm, tumor protrusion from the
liver surface, vascular thrombus and extrahepatic inva-
sion remained predictive for spontaneous rupture of

HCC (Table 2).

Management of patients with spontaneous rupture of
HCC

Among the 200 patients with spontaneous ruptured
HCC, 126 (63%) had stage I or I HCCs according to
the TNM staging system proposed by the AJCC“SJ. After
recovery from the initial insult with blood replacement,
correction of coagulopathy and cardiovascular monitoz-
ing and complete clinical evaluation, 105 patients were
considered suitable for curative hepatic resection which
was performed on a median of 15 d (range, 7-35 d) after
rupture, 33 received TACE, and 62 were given conser-
vative treatment. Of the 105 patients considered for
hepatic resection, 72 (58.1%) underwent major hepatic
resection while the remaining ones received minor he-
patic resection. Operative details of these 105 patients
undergoing hepatectomy are shown in Table 3.

Acute hemorrhage was successfully controlled in all
patients (100%) undergoing hepatic resection during the
first hospital admission, compared with 31.0% patients
receiving TACE and 16.5% patients receiving conserva-
tive treatment. One patient (0.9%) died of liver failure
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Detail n

Type of hepatectomy 105

Minor hepatectomy 43

Major hepatectomy 62
Operating time (min) 166.8 +70.2
Duration of blood inflow occlusion (min) 16.9+9.0

Blood loss (mL)
Surgical margins

811.4 (50-5000)

RO resection 92
R1 resection 12
R2 resection 1
Hospital mortality 1

Major complications

Post-operative bleeding 0

Liver failure 1

Bile leak 1

Pleural effusion 51
Postoperative hospital stay (d) 173+ 6.7

on day 20 after hepatic resection, 10 (30.3%) patients
died of liver failure after TACE and 36 (58.1%) patients
died of bleeding after conservative treatment within 30
days of hospitalization, respectively.

Survival analysis of patients with spontaneous rupture
of HCC

At the closing date of the study, 187 patients with spon-
tancous rupture of HCC died, including 92 (87.6%) in
the surgical group, 33 (100%) in the TACE group and 62
(100%) in the conservative group. The median survival
time (MST) of all patients with spontaneous rupture of
HCC was 6 mo (range, 1-72 mo), and the overall sut-
vival rates at 1, 3 and 5 yeats were 32.5%, 10% and 4%,
respectively. The MST was 12 mo (range, 1-72 mo) in
the surgical group, 4 mo (range, 1-30 mo) in the TACE
group and 1 mo (range, 1-19 mo) in the conservative
group. The 1-, 3-, and 5-year overall survival rates in the
surgical group were 57.1%, 19.0% and 7.6%, respec-
tively, while they were 12.1%, 0% and 0% in the TACE
group and 1.6%, 0% and 0% in the conservative group.
In addition, the 1-; 3-, and 5-year disease-free survival
rates of surgical group were 27.6%, 14.3% and 3.81%,
respectively, while they were 9.1%, 0% and 0% in the
TACE group and none in the conservative group.

In the 98 patients in the control group who under-
went hepatic resection, the MST and median disease-free
survival time were 46 mo (range, 6-93 mo) and 23 mo
(range, 3-39 mo), respectively, which were much longer
than in the patients with spontaneous rupture of HCC
undergoing hepatic resection (P < 0.001). Accordingly,
the 1-, 3- and 5-year overall survival rates of these 98 pa-
tients were 77.1%, 59.8% and 41.2%, and the 1-, 3- and
5-year disease-free survival rates were 57.1%, 40.6% and
32.9%, both of which were significantly longer than that
of patients with spontaneous rupture of HCC undergo-
ing hepatic resection (P < 0.001) (Figure 1) .
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Figure 1 Overall survival and disease-free survival in patients with and
without ruptured hepatocellular carcinoma undergoing hepatic resection.

DISCUSSION

As a life-threatening complication of HCC, spontaneous
rupture of HCC is one of the most common emergen-
cies in liver surgery. Seeking for the risk factors failed to
conclude a widely accepted result™”,

A widely accepted hypothesis for the mechanism of
rupture of HCC suggests that rupture is usually preceded
by rapid expansion of the tumor secondary to bleeding
from within its substance, and a high intratumoral pres-
sure due to occlusion of the hepatic venous outflow
by tumor invasion results in rupmrem. In our study, we
found that tumor protrusion from the liver surface, vas-
cular thrombus and extrahepatic invasion were predictive
for spontaneous rupture of HCC, which were consistent
with previous studies™”'?. The protruded tumor without
surrounding normal parenchyma may easily rupture due
to compression or friction to the adjacent diaphragmatic
muscle, abdominal wall and gastrointestinal tracts. There-
fore, the presence of extrahepatic invasion more likely
leads to rupture. Moreover, the maximum tumor size >
5 cm was one of the risk factors predicting rupture of
HCC. However, in our study, rupture of tumors as small
as 2 cm was found, which was consistent with a report by
Tanaka ¢z a/'". Tt is difficult to explain how a small HCC
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located in the periphery of the liver would rupture by
above mechanism. More recent studies suggested that un-
derlying vascular dysfunction may play a role'™. The ves-
sels in the ruptured HCC tend to be more friable due to
increased collagenase expression and increased collagen
IV degradation. This proposed mechanism may help to
explain why some of the small tumors also rupture.

Interestingly, in our study, the presence of hyperten-
sion and liver cirrhosis remained predictive for spontane-
ous rupture of HCC. The reasons may be as follows. HCC
is a vascular tumor and bleeding secondary to rupture can
cause tearing of vessels with uncontrollable blood loss,
hypertension can directly result in an increase of pressure
within the tumor. In addition, patients with cirrhosis have
underlying coagulopathy. Both of the two factors may pro-
mote the process of rupture described above.

Previous studies have shown a very poor prognosis,
with a 30-d mortality rate in the range of 30%-70%">2]
and recent reports have indicated a significant decrease
in the mortality rate. In our study, we observed an overall
30-d mortality rate of 23.5%, while the mortality rate was
only 0.95% (one patient) among the patients in whom
hepatectomy was successfully conducted.

In another series, the 1-year and 3-year survival rates
for patients who underwent emergency resection were
only 60% and 42%, respectively[zz]. Miyamoto ef a/*” re-
ported that half of the hospital mortality of emergency
hepatectomy for ruptured HCC was due to liver failure.
One group reported that only 12.5% of the patients
with ruptured HCC could be managed with hepatic re-
section, while another group reported a percentage of
59.3%"** In our study, which yielded similar results,
52.5% (105/200) of patients with ruptured HCC could
be managed with hepatic resection. In two case seties of
delayed resection for ruptured HCCs from Japan, no in-
hospital mortality was observed, and 1- and 3-year sur-
vival rates of 71%-77% and 48%-54%, respectively, were
achieved”". In our series, the 1-year, 3-year and 5-year
survival rates were 57.1%, 19.0% and 7.6%, respectively,
for the patients with one-stage resection, and the MST
in the surgical group was 12 mo.

For patients with unresectable HCC, TACE was the
best option for the treatment of patients with ruptured
tumor, and the MST in the TACE group was significant-
ly longer than that in the conservative group. Most of
the patients in the conservative group died within 1 mo
as a result of re-rupture, re-bleeding or hepatic failure.

Historically, the prognosis for ruptured HCC is thought
to be worse than for non-ruptured HCC, due to multiple
factors. The patients with ruptured HCC harbor ad-
vanced disease at presentation, the incidence of coexist-
ing cirrhosis is high, and peritoneal seeding may occur at
the time of rupture. However, recent studies have chal-
lenged this concept, stating that the long-term survival
for ruptured HCC may be equivalent to non-ruptured
HCC?, especially when the comparison was adjusted
for tumor stage[zsl. However, in our study, patients with
ruptured HCC had a much worse long-term prognosis
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than those without.

In conclusion, spontaneous ruptured HCC is a life
threatening condition and a commonly encountered sut-
gical emergency. For HCC patients who had underlying
diseases of hypertension and liver cirrhosis, extrahepatic
invasion and tumor size > 5 cm, high propensity to
rupture should be considered. As long as preoperative
clinical evaluation meets surgery requirements, elective
one-stage hepatectomy in patients with ruptured HCC
should be suggested. Prolonged survival can be achieved
in selected patients undergoing one-stage hepatectomy,
although the survival results were inferior to those of the
patients who did not have the complication of rupture.
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