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Introduction

Approximately 700,000 people die of hepatocellular carcino-
ma (HCC) each year worldwide, making it the third leading
cause of cancer-related deaths [1]. HCC develops in the back-
ground of cirrhotic liver in 85-95% of cases [2]. Spontaneous
rupture is a potentially life-threatening complication and is the
third most common cause of death due to HCC after tumor
progression and liver failure [3]. In Asia, approximately 10%
of patients with HCC die of rupture each year [4]. There is a
distinct geographical variation in the reported incidence of
ruptured HCC. In the West, HCC rupture is relatively uncom-
mon, with an incidence of less than 3% [5]. However in Asia,
the incidence is relatively higher, ranging between 3 and 26%
[6]. The literature on rupture HCC is scarce from India and
there is no data on the exact incidence of HCC rupture from
India [7, 8].

With earlier detection of HCC, the incidence of rupture is
decreasing; however, the mortality due to ruptured HCC in the
acute phase is high and has been reported to be between 25
and 75% [9, 10]. There is still a debate concerning the best
treatment approach in cases of HCC rupture. The primary goal
is correction of hypovolemic shock and stabilization of the
patient followed by definitive therapy [3, 10]. Transarterial
embolization (TAE) effectively induces hemostasis in the
acute stage with a success rate of 53—100% [10-12]. Hepatic
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resection is associated with improved survival and offers a
hope for cure in selected patients [10].

Patients and Methods

This is a prospective observational study analyzing the clinical
and radiological data of 20 patients presenting with ruptured
HCC to our institute (a tertiary care center in Northern India)
between July 2014 and June 2017. HCC was diagnosed as per
the American Association for the study of Liver Diseases
(AASLD) practice guidelines for surveillance and diagnosis
of HCC and staged according to the Barcelona Clinic Liver
Cancer (BCLC- Staging) system [13, 14]. Cirrhosis was diag-
nosed by presence of any one of the following: (a) presence of
ascites with high serum-ascites albumin gradient (SAAG), (b)
presence of esophageal varices of grade >2, and (c) irregular
outline of liver and portal vein dimension > 13 mm on ultra-
sonography. The severity of liver disease was assessed accord-
ing to both Child Pugh and Model for End stage Liver Disease
(MELD) scores. Rupture of HCC was diagnosed by triple-
phase computed tomography (TPCT), with at least two of
the following findings: (a) peripherally located tumor with a
contour bulge, (b) discontinuity of the hepatic surface, and (c)
subcapsular hematoma or hemoperitoneum or by demonstra-
tion of active extravasation of contrast on CT and/or angiog-
raphy [15]. The “enucleation sign” (Fig. 1), another important
CT finding in rupture of HCC, is defined as separation of
tumor content with intraperitoneal rupture into the perihepatic
space which is seen as low-attenuating lesion from peripheral
enhancing rim on arterial phase imaging [16]. The demo-
graphic, clinical, and radiological data of all patients were
recorded in the case record form after obtaining informed
consent. Ethical clearance was obtained from the Institute
Ethics Committee of the Post Graduate Institute of Medical
Education and Research Chandigarh (PGIMER), India.
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Fig. 1 The “enucleation sign” in a case of rupture of HCC in segment VII
(white open arrow) with separation of tumor content into the perihepatic
space seen as hypodense center with peripheral rim enhancement on
arterial phase of Triple phase computed tomography (TPCT)

Results
Demographic Profile and Clinical Presentation

A total of 20 patients presented with rupture of HCC. Nineteen
patients (95%) were males and the mean (SD) age was 57.5+
10.99 years (Table 1). The associated co-morbidities were hyper-
tension in 8 patients (40%) and type 2 diabetes mellitus in 2
patients (10%). The underlying etiology of cirrhosis was chronic
hepatitis C in 8 patients, (40%) chronic hepatitis B in 4 (20%),
alcohol in 4 (20%), and non-alcoholic steato-hepatitis (NASH) in
2 patients (10%). One patient each had primary biliary cholangitis
(PBC) and cryptogenic cirrhosis. Cirrhosis was documented in all
patients and ruptured HCC was the first clinical presentation of
cirrhosis in 6 patients (30%). At the time of presentation, 4 patients
had child A (20%), 10 had child B (50%), and 6 had child C (30%)
cirrhosis with a mean MELD score of 16.2 +8.57 (Table 1). HCC
presented in BCLC stage A in 1 patient (5%), BCLC B in 10
(50%), BCLC C in 6 (30%), and BCLC D in 3 patients (15%).
The most common symptom at presentation was pain in right
hypochondrium or epigastrium in 17 patients (85%) followed by
distension of abdomen in 16 patients (80%). Hemoperitoneum
was documented on diagnostic paracentesis in 15 patients (75%).
Hypovolemic shock was present in 8 patients (40%) at diagnosis.

Tumor Characteristics

TPCT of abdomen revealed the ruptured HCC to be subcapsular
in 15 patients (75%), hemoperitoneum was documented in 15
patients (75%), capsular breach (Fig. 2) was seen in 14 patients
(70%), active extravasation of contrast in 8 patients (40%), and
“enucleation sign” in 5 patients (25%) (Table 1). Conventional
hepatic artery angiography was conducted in 14 patients (70%)

Table 1  Demographic, clinical, and radiological profiles of patients

with ruptured hepatocellular carcinoma (n =20)

Patients profile Frequency (%)
Age (mean + SD) years 57.5+£10.99
Gender (male) 19 (95%)
Co-morbidity (hypertension) 8 (40%)
Cirrhosis 20 (100%)
Cirrhosis due to chronic viral hepatitis 12 (60%)
Rupture as first presentation of cirrhosis 6 (30%)
Decompensated cirrhosis 15 (75%)
CTP score

A 4 (20%)
B 10 (50%)
C 6 (30%)
MELD score (mean & SD) 16.2+£8.57
BCLC stage

A 1 (5%)
B 10 (50%)
C 6 (30%)
D 3 (15%)
Multifocal HCC 11 (55)
Lobar distribution of HCC

Right lobe 15 (75)
Left lobe 2 (10)
Bilobar 3(15)
Size of HCC

<5cm 4 (20)
5-10 cm 14 (70)
>10 cm 2 (10)
Signs on TPCT suggesting rupture of HCC

(1) Subcapsular location of HCC 15 (75)
(i) Exophytic HCC 14 (70)
(iii) Hemoperitoneum 15 (75)
(iv) Breech of liver capsule 14 (70)
(v) Active contrast extravasation 8 (40)
(vi) “enucleation sign” 5(25)
Signs on angiography suggesting rupture of HCC (n = 14)*

(i) Abnormal tumor blush 12 (86)
(i) Active extravasation of contrast 5(36)
Serum AFP levels

<20 ng/ml 7 (35)
20-200 ng/ml 5(25)
201-400 ng/ml 2 (10)

> 400 ng/ml 6 (30)
Macrovascular invasion (present) 3 (15)
Extrahepatic spread (present) 4 (20)
Management

Transarterial embolization 14 (70)
Conservative 5(25)
Hepatic resection 1(5

CTP Child-Turcotte-Pugh, MELD Model for End-Stage Liver Disease,
BCLC Barcelona Clinic Liver Cancer, HCC hepatocellular carcinoma,
TPCT triple-phase computed tomography, AFP Alpha fetoprotein

Data have been presented as number (percentage) or mean (+ SD) wher-

ever applicable.

*Selective hepatic artery angiography as part of transarterial embolization

(TAE) was done in 14 patients with ruptured HCC
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Fig. 2 Rupture of HCC with capsular breech (white open arrows) on axial (a) and sagittal (b) sections of triple phase computed tomography (TPCT)

as part of achieving hemostasis by TAE. The most common sign
on angiography was tumor blush (Fig. 3), seen in 12 patients
(86%); however, active extravasation of contrast was document-
ed in only 5 patients (36%). HCC was multifocal in 11 patients
(55%); the tumor had an exophytic (protrusion beyond the liver
capsule) component in 14 patients (70%). The size of the HCC
was > 5 cm in 16 patients (80%), and < 5 cm in 4 patients (20%).
The rupture was intraperitoneal in 15 patients (75%), but was
contained within the sub-hepatic space in 5 patients (25%).
Macrovascular invasion in the form of portal vein thrombosis
was seen in 3 patients (15%). Extrahepatic spread was seen in 4
patients (20%), of which 3 involved the lungs and 1 involved the
omentum (Table 1).

Management and Treatment Outcomes

In only 3 patients (15%), there was a previous history of HCC
being treated with radio-frequency ablation (RFA) followed

Fig. 3 Selective hepatic artery
angiography of ruptured HCC
before (a) and after (b)
transarterial embolization (TAE),
the abnormal tumor blush (white
open arrow) disappeared after a
successful TAE

@ Springer

by transarterial chemoembolization (TACE) in 2 patients and
transarterial radioembolization (TARE) in 1 patient. Exposure
to sorafenib in the preceding 3 months prior to rupture was
present in only 2 patients (10%). In the present study, hemo-
stasis was achieved by transarterial bland embolization (TAE)
in 14 patients (70%) which included 2 patients with explor-
atory laparotomies and perihepatic packing attempted for he-
mostasis at the referring hospital. TAE was not amenable in 3
patients (15%) due to technical difficulties during the proce-
dure in 2 patients and severe coagulopathy and multi-organ
dysfunction in one. Five patients (25%), including 2, where
TAE was technically not feasible, received only conservative
treatment. TAE was successful in achieving hemostasis in all
patients in the acute phase; however, in 4 patients (29%), it
was complicated by liver failure and resulted in mortality dur-
ing the same hospital stay. Hepatic resection was successfully
performed in 1 patient (5%). The 30-day mortality in our
patients receiving conservative management, TAE, and
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hepatic resection were 100%, 29%, and 0% respectively. The
mean (SD) duration of hospital stay was 7.9 £5.05 days and
the mortality at 3 month was 65%.

Discussion

This is one of the largest series of ruptured HCC cases reported
from India. Ruptured HCC was the first clinical presentation of
cirrhosis in 30% of patients in our study. The rate of spontane-
ous rupture without a prior diagnosis has been reported to be
between 41 and 75% in the previous study [17]. The most
common symptom was pain abdomen present in 85% followed
by distension of abdomen in 80% and hypovolemic shock in
40% of cases at diagnosis in our study. The triad of abdominal
pain, distension, and shock has been reported to be the
commonest presenting symptoms consistent with intraperitone-
al hemorrhage [18]. Sudden onset of abdominal pain was the
most common symptom at presentation seen in 67% followed
by shock in 51% and abdominal distension in 33% according to
a previous study by Zhu et al. [6]. Hemoperitoneum was doc-
umented on diagnostic paracentesis in 75% of patients in our
study, it was considered as a reliable test to confirm the diag-
nosis in up to 86% of clinically suspected ruptured HCC ac-
cording to previous study by Miyamoto et al. [4].

Presence of hypertension, liver cirrhosis, HCC size > 5 cm,
and protrusion from liver surface (exophytic tumors), portal
vein thrombosis, and extrahepatic spread have been found to
be the independent predictors of rupture of HCC by Zhu et al.
[6]. Co-morbidity like hypertension in 40%, liver cirrhosis in all
patients, HCC measuring > 5 cm in 80%, and exophytic lesions
in 70% of our patients support the previous report [6]. In 4 of
our patients, the lesions were <5 cm and yet presented with
rupture; this was supported by previous study by Tanaka et al.
[9]. The explanation for rupture of small HCC incite the vascu-
lar hypothesis, which states that the vessels in the ruptured
HCC tend to be more friable due to expression of collagenase
and subsequent degradation of type IV collagen, which has
been demonstrated on biopsy specimen of HCC patients in
previous studies by Zhu et al. [19, 20]. Almost half of our
patients had advanced HCC at presentation, and BCLC C and
BCLC D comprise 45% of all cases in our series. The BCLC
staging system for HCC which is the most commonly used
staging system to guide therapy and for assessing prognosis
does not include ruptured HCC as a separate entity (14).
However, the current (Seventh) AJCC/UICC (American Joint
Committee on Cancer/Union for International Cancer Control)
TNM staging system classifies ruptured HCC as T4 even if the
tumor is small, solitary, and without vascular invasion [21].

Different signs of ruptured HCC on TPCT scanning ob-
served in our study have been reported similarly in a previous
study where hemoperitoneum was seen in 100%, discontinuity
of the hepatic surface in 84%, and enucleation sign and active

extravasation of contrast in 36% each [22]. Previous studies
have reported the poor sensitivity (13-36%) of angiography
in demonstrating active extravasation of contrast in ruptured
HCC which was seen in only 36% in our study as well [15].
A contained rupture of HCC was the diagnosis in 25% of our
cases which were effectively picked up by TPCT scan. Previous
study has reported the sensitivity of CT scan to be 100% in
diagnosing early contained rupture [23]. The triad of a large
peripherally located HCC with a small intraperitoneal or local-
ized collection and apparent capsular retraction underneath the
collection has 100% sensitivity in the diagnosis of an early
intraperitoneal rupture [23]. The “enucleation sign” which is
seen in 25% of our cases on TPCT has been reported to be
highly specific for rupture HCC if associated with surrounding
hematoma and/or active contrast extravasation [16]. Previous
study has reported the positive rate of a correct diagnosis of
ruptured HCC to be 86% by paracentesis, 66% by ultrasonog-
raphy, 100% by CT scan, and only 20% by angiography [24].
TAE was performed in 70% of our patients successfully
achieving hemostasis in all patients; however, in 29%, it was
complicated by liver failure. TAE has been shown to be effec-
tive in achieving hemostasis in 53—100% of cases in the acute
stage [10—12]. TAE has also been shown to be comparable to
surgical resection in achieving hemostasis according to previ-
ous reports [18]. The 30-day mortality in our patients receiving
conservative management, TAE and surgical resection were
100%, 29%, and 0% respectively. The results of conservative
treatment are generally poor with a reported hospital mortality
of 85-100% and median survival as low as 13 days [25]. The
reported overall 30- day mortality after rupture of HCC ranges
between 32 and 75% [9, 10]. Liver failure developing in 12—
42% of cases during the acute phase has been reported to be the
most common cause of mortality after HCC ruptures [10].

Conclusion

Rupture of HCC is a potentially life-threatening complication
which can be the first manifestation of cirrhosis, hence needs a
high index of suspicion for diagnosis and treatment.
Diagnostic paracentesis documenting hemoperitoneum is an
important clinical clue. TPCT scan can diagnose HCC rupture
with a sensitivity up to 100%. TAE is the least invasive meth-
od to achieve hemostasis with a high success rate in the acute
settings. Liver failure is an important cause of mortality after
rupture of HCC. Hepatic resection, the only potentially cura-
tive treatment is possible only in a small subset of patients
with ruptured HCC.

Compliance with Ethical Standards

Informed consent was obtained from all patients. Ethical clearance was
obtained from the Institute Ethics Committee of the Post Graduate
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Institute of Medical Education and Research Chandigarh (PGIMER),

India.
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