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ABSTRACT

Objectives: To review the current management options for ruptured hepatocellular carcinoma (HCC) at
acute presentation and assess the impact of each treatment modality on short- and long-term patient related
outcome.

Study design: A PubMed search was undertaken for review articles from 1950 to 2019 using key phrases
“Ruptured hepatocellular carcinoma”, “trans-arterial embolization”, “resection”, “computed tomographic
scan” and “conservative management”. Further manual search was performed to identify key articles from
the reference list.

Methodology: All papers with previous described management for ruptured HCC were reviewed. The
morbidity, mortality and comparison of various management options were reviewed. Current practice
guidelines were visited to identify common practice protocols.

Conclusion: Ruptured HCC is associated with significant morbidity and mortality. Multiple management
options can be applied guiding by patient’s overall condition. Conservative management is associated with
overall poor outcome. Staged liver resection is associated with better outcome with improved morbidity and
mortality.

© 2019 Ahmad Mirza. Hosting by Science Repository.

Introduction

decreasing since more patients are undergoing diagnostic and
surveillance imaging for cirrhosis [6]. The acute rupture episode is

Hepatocellular carcinoma (HCC) has been a major contributor to health-
related disorders in the developed and developing world [1].
Approximately 0.7 million deaths are attributed to HCC [2]. Both
hepatitis B and C are major contributors to chronic hepatitis leading up
to cirrhosis. 80% of HCC develops in cirrhotic liver [3-5]. Spontaneous
rupture is an uncommon presentation of HCC. There is considerable
geographical variation in presentation worldwide with reported
incidence in western world (<5%) to a significantly high presentations
in Asia (2.9% - 14%) [3, 6]. The incidence of ruptured HCC is

associated with significant morbidity and mortality (up to 75%) [1]. The
increased mortality is related to episode of acute liver failure (40%)
following rupture [7]. There is considerable variation in presentation of
ruptured HCC from asymptomatic to haemorrhagic shock. Most patients
with acute rupture have an underlying decompensated liver disease
which precipitates coagulopathy, multi-organ failure [3]. The options for
treatment of ruptured HCC are limited. Conservative management is
associated with poor outcome with mortality reaching up to 100% [8].
Once patient is initially stabilised and haemorrhagic shock has been
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addressed focus of management should shift to options available for
management of ruptured HCC. Each case has to be individualised based
on patient condition and tumour stage. A multidisciplinary approach
initiated which includes urgent laparotomy and peri-hepatic packing for
haemorrhage control, emergency liver resection or trans-arterial
embolisation (TAE) [9]. The aim of this study is to analyse the
presentation, management, short- and long-term outcome of patients
managed with ruptured HCC. We also aim to review the treatment
strategy adopted and changes in management of ruptured HCC (surgical
versus nonsurgical) with the introduction of interventional radiology in
routine clinical practice.

Pathogenesis of rupture

The exact mechanism of tumour rupture is poorly understood. Multiple
theories have been put forward, but no consensus has been reached. Both
tumour related hepatic invasion, extra-hepatic spread, tumour size and
underlying liver characteristics of cirrhosis and portal vein thrombus
have all been implicated as risk factors for spontaneous rupture
[10].Tumour locations in segment I, 1ll, VI, VII were identified as
common site for occurrence of ruptured HCC. This is based on theory
that these segments of the liver have less volume and are located in the
periphery. When tumours grow in these segments with less liver volume,
they become exophytic surrounded by very thin rim of normal liver
parenchyma. Soon as the outer wall of tumour becomes thin and erodes
into the liver capsule it can spontaneously rupture causing catastrophic
intra-peritoneal haemorrhage [11].

The obstruction in hepatic venous outflow either with direct tumour
invasion or tumour thrombus is a potential risk factor in the development
of intra-parenchymal tumour related haemorrhage. Since tumour venous
outflow drains towards hepatic veins and any retrograde pressure can
significantly disrupt the fragile tumour vasculature which has significant
collagen type IV degradation [12]. There are significant changes
identified in tumour vessel walls with aggressive growth of the tumour
cells and increased expression of pro-angiogenic factors resulting in
disorganised vasculature. Vessels become tortuous and have increased
permeability. This explains why even small HCC < 2 cm can also
spontaneously rupture [13]. Tumour size of more than 5 cm is also
associated with high risk of rupture [10]. Previously treated HCC with
tran-arterial chemo-embolisation (TACE) and selective internal
radiation therapy (SIRT) can also pre-dispose to spontaneous
haemorrhage [14]. This is attributed to acute necrotic event within the
tumour and associated damage to vessel wall causing spontaneous
disruption of vessel integrity leading to intra-parenchymal haemorrhage.
Even abdominal trauma and coagulopathy associated with underlying
liver failure are also described as causative factors for spontaneous
rupture of HCC [5]. Hepatic lesions that rupture spontaneously can both
be intrahepatic or exophytic.

Clinical Presentation

Ruptured HCC is a spontaneous event with no significant pre-event
features. Most common presentation is with sudden onset of abdominal
pain (55-100%) and shock (30-905%) [14]. Up to 40% of patients also
develop acute liver failure at time of presentation with hepatic
encephalopathy and confusion [1]. It is interesting to note that most
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patients with ruptured HCC are not identified to be in terminal stage of
disease or do not have disseminated cancer.

Diagnosis

High index of clinical suspicion has to be maintained in prompt
diagnosis of these patients. Emergency department (ED) diagnostic
abdominal paracentesis can be performed to assess for haemo-
peritoneum. However negative aspirate should not preclude from
performing advanced diagnostic abdominal imaging.  Ultrasound
performed in the ED can identify fluid in the peritoneal cavity and
capsular disruption of the liver but has decreased overall sensitivity and
specificity. Immediate triphasic Computed tomography (CT) can
identify ruptured HCC in up to 75% of cases (Figure 1). Multiple CT
features have been described in literature which help to confirm and
identify the site of the haemorrhage. On arterial phase imaging active
contrast extravasation can be identified and along with capsular
disruption is a significant determinant of a spontaneous rupture of HCC
[15].

Figure 1: Rupture of segment 4b exophytic tumour with
haemoperitoneum.

I Acute phase management of ruptured HCC

The primary objective in immediate management of ruptured HCC is
haemorrhage control. Several treatment strategies have been employed
including conservative management, trans-arterial embolization (TAE),
surgical packing, liver resection and two staged hepatectomy [16]. There
is no current consensus on optimal approach in the management of
ruptured HCC. These patients present with hypovolemic shock,
disseminated intra-vascular coagulation, liver failure and multi-organ
failure. Most patients will require initial intensive care management to
achieve manage multi-organ failure. During 1950’s to 1980’s the main
stay of management was exploratory laparotomy leading to peri-hepatic
packing, suture plication, hepatic artery ligation, alcohol injection and
formal liver resection were employed. All these procedures to achieve
haemostasis were associated with significant morbidity and mortality.
Table summarises studies published in the past summarising various
methods employed and their one- and 3-year survival outcomes.

11 Conservative management

Non-operative management can be employed in patients with stable
haemodynamic status. These patients will be admitted to the intensive
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care settings. Rapid correction of coagulopathy, acid base status and
renal replacement therapy according to clinical indications will be
initiated. In previous case series most patients with advanced age and
inoperable tumours were treated with non-operative management. This
approach was un-surprisingly associated with significant mortality [17].
Patient’s liver function tests and liver failure parameters are
continuously monitored, and any signs of acute decompensations are
immediately addressed. If there are signs of ongoing bleeding, patients
with haemodynamic stability can proceed to TAE. For patients who
become haemodynamically unstable, surgery becomes a necessity.

Figure 2: Trans-arterial embolisation of segment 8 intra-parenchymal
rupture of hepatocellular carcinoma.

111 Interventional radiology tran-arterial embolisation and
radiofrequency ablation

TAE is considered first line in achieving haemostasis with a success rate
of 75% to 100% (Figure 2) [18]. Following TAE, recurrent bleeding and
post-embolisation liver failure can result in increased in-hospital
mortality (up to 50%) [19]. Portal vein thrombosis is a relative
contraindication for TAE. However super selective embolization can
still be performed without risk of infraction of full liver [20]. Bilirubin >
50umol/L at time of diagnosis have shown poor outcome following
emergency TAE [7, 20]. TAE (0-37%) has significantly reduced 30 days
mortality versus surgery (28-75%) [1]. Long term outcome of TAE only
management is still poor [22, 23]. Therefore, to achieve long term
survival these patients have to be considered for surgical resection on
individual merit. Following initial haemostatic control with TAE, trans-
arterial catheter chemo-embolisation (TACE) is performed for non-
surgical management or downsizing of tumour for potential resection
[7]. There is considerable published evidence to support surgery
followed by TACE in setting of ruptured HCC [19, 24-27].
Radiofrequency ablation (RFA) has been employed in acute settings to
achieve haemostasis with limited success [28, 29].

Surgical Management
| Peri-hepatic packing
There is considerable lack of data on peri-oprative packing in ruptured

HCC. Most of the experience and outcomes are derived from liver
trauma patients. It is described as an additional adjunct strategy to
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consider in patients with significant haemorrhage and require immediate
stabilisation during damage control surgery [1]. Peri-hepatic packing left
in situ for more than 48 is associated with significant risk of abscess
(23%) and sepsis (32%) [14]. Also, the removal of packing pre-disposes
to re-bleeding.

11 Suture plication

Small bleeding sites with well-preserved liver parenchyma are suitable
for suture plication but require exploratory laparotomy. There are no
large case series in the literature of the success of this strategy [1]. Both
2/0 prolene and chromic suture materials have been employed with
varied success. 26.9% survival has been described in a small case series
with a combination of plication and packing techniques were employed
[14].

111 Hepatic artery ligation

Liver is perfused by both portal vein (70%) and hepatic artery (30%).
However, HCC depends exclusively on hepatic artery. Intra-operative
ligation of hepatic artery achieves haemostasis (70 -100%) but
associated with increased post-procedure mortality (60-70%) [30].
Selective ligation of hepatic artery can help for a subsequent TACE or
liver resection procedure with less co-morbidity. The effect from ligation
is temporary since the tumour will develop collateral arterial supply over
following weeks. Hence a management plan should be individualised in
early post-arterial ligation phase.

IV Liver resection

Formal liver resection in acute phase is associated with considerable
mortality (16-100%) and is only recommended in patients with acute
haemodynamic instability [1, 31]. Several published studies with small
case series have reported outcomes of liver resections in patients with
acute ruptured HCC. In these patients’ lesions were peripherally located
and liver function was well preserved (Child Pugh Class A or B) [32,
33]. The rationale for early surgical resection is to prevent tumour
invasion of the venous system which will lead to systemic spread.
However, staged liver resection following initial stabilisation is the
preferred approach with significant reduced mortality (9%) and
improved one-year survival rate (55-100%) [1]. Patient will complete all
pre-operative staging work-up and evaluation before surgical resection.
This delay helps improving patient fitness and more time to achieve
nutritional balance. There is no defined time range for resection and is
guided by individual centre experience and exposure. Also, laparoscopic
liver resection has also been performed for ruptured HCC [34]. Delay in
surgery in patients suitable for resection achieves better outcome. There
are only few case reports of liver transplantation following ruptured
HCC. In most liver transplant allocation systems ruptured HCC is a
contraindication for listing [35].

Survival and long-term outcome following HCC rupture
Serum bilirubin levels, pre-morbid disease condition and shock at
presentation are important determinants of overall outcome of patients

presenting with ruptured HCC [1]. Survival following conservative
management is generally poor with 0% reported survival at one year
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[36]. The BCLC staging has been employed to assess the survival in
ruptured HCC patients with stage A (251 days), B (175 days) and C (40
days). One-year outcome is significantly better with TACE (28.6%) and

emergency liver resection (59.4%) [36]. Also staged liver resection has
reportedly significantly improved survival to both TACE and early liver
resection (54.2-100%) [1].

Table 1: Previous published case series with one- and three-years outcomes in patients treated with ruptured HCC.

Study Sample size Management In-hospital /30-day | One- Year Survival 3-year survival
Mortality
Leung €7 31 TAE 26% NA NA
2002
Vergara ©® 6 Emergency hepatectomy 16.5% NA 50%
2000
Yeh €9 60 Staged liver resection 7.1 54.2% 35%
2002
Mizuno “0 6 TAE followed by resection NA 69.3% 21.2%
2004
Hsueh “9 54 Non-surgical 6 (11.1%) NA NA NA
2012 TAE only 29(53.7%) 18.2% 18% NA
Emergency Liver resection 19 (41.3%) NA NA NA
Staged liver resection 18(33.3%) 2.7% 62.2% NA
Aoki 2 1106 Non-surgical 275 (24.9%) NA NA NA
2013 TAE only 489 (44.2%) NA 39.7% 14.1%
Liver resection 298 (26.9%) NA 76% 48.6%

Trans-arterial embolization, NA: Not available
Conclusion

One of the important factors in Western world for low incidence of
ruptured HCC as compared to Eastern population is continuous imaging
surveillance programs in high risk population e.g. Cirrhosis. Therefore,
most hepatic lesions are picked early and treated. Most of the literature
from ruptured HCC is based on retrospective case series from Far East.
All decisions and options in management of such patients has to be
individualised within the setup of a multi-disciplinary team.
Spontaneous rupture of HCC is generally a life-threatening emergency
and early recognition and imaging can help to improve outcome. TAE
followed by planned liver resection is the procedure of choice. But if the
patient is in acute shock then an emergency laparotomy to achieve
haemostatic control is the acceptable management option. A
combination of TAE and staged liver resection provide best outcome;
however, the overall survival and prognosis is poor.
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