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Approximately 700,000 people die of Hepatocellular Carcinoma (HCC) each year worldwide, making it the third
leading cause of cancer related deaths. Rupture is a potentially life-threatening complication of HCC. The
incidence of HCC rupture is higher in Asia and Africa than in Europe. In Asia approximately 10% of patients
with a diagnosis of HCC die due to rupture each year. Spontaneous rupture is the third most common cause of
death due to HCC after tumor progression and liver failure. The diagnosis of rupture in patients without history
of cirrhosis or HCC may be difficult. The most common symptom of ruptured HCC is abdominal pain
(66-100%). Shock at presentation can be seen in 33-90% of cases; abdominal distension is reported in 33%.
Abdominal paracentesis documenting hemoperitoneum is a reliable test to provisionally diagnose rupture of
HCG, it can be seen in up to 86% of clinically suspected cases. The diagnoses can be confirmed by computed
tomography scan or ultrasonography, or both in 75% of cases. Careful pre-treatment evaluation is essential to
decide the best treatment option. Management of ruptured HCC involves multi-disciplinary care where
hemostasis remains a primary concern. Earlier studies have reported a mortality rate of 25-75% in the acute
phase of ruptured HCC. However, recent studies have reported a significant decrease in the incidence of
mortality. There is also a decrease in the incidence of ruptured HCC due to improved surveillance and early
detection of HCC. Transarterial Embolization is the least invasive method to effectively induce hemostasis in
the acute stage with a success rate of 53-100%. Hepatic resection in the other hand has the advantage of
achieving hemostasis and in the same go offers a potentially curative resection in selected patients. (J CLIN Exp

HepaToL 2019;9:245-256)

pproximately 700,000 people die of Hepatocellu-

lar Carcinoma (HCC) each year worldwide, mak-

ing it the third leading cause of cancer related
deaths.! HCC develops in the background of cirrhotic
liver in 85-95% of cases.” Spontaneous rupture is a poten-
tially life-threatening complication of HCC. The mortality
due to rupture of HCC in the acute phase is reported to be
high at 25-75%, however, with earlier detection of HCC
the incidence of rupture is decreasing.‘%‘4 In Asia, approxi-
mately 10% of patients with a diagnosis of HCC die due to
rupture each year.S Spontaneous rupture is the third most
common cause of death due to HCC after tumor progres-
sion and liver failure.® In ruptured HCC the best
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treatment approach is still debated. Primary goals remain
correction of hypovolemic shock and stabilization of the
patient.‘l’6 The outcome of conservative treatment alone is
generally poor, with a hospital mortality rate of 85-
100%.”° Hence, after initial resuscitation and stabilization
therapeutic options should be decided and individualized
according to underlying liver function, tumor stage and
feasibility for resection. Management of ruptured HCC
involves multidisciplinary care where hemostasis remains
a primary concern. Transarterial Embolization (TAE)
effectively induces hemostasis in the acute stage with a
success rate of 53-100%."” "' Hepatic resection in the
other hand has the advantage of achieving hemostasis
and in the same go, potentially curative resection of the
tumor offers a hope for cure in selected patients.”

INCIDENCE

The reported incidence of HCC rupture shows a distinct
global variation. In the West, the incidence of HCC is
increasing but HCC ruptures are relatively uncommon,
with an incidence of less than 3%.'*'" However, in Asia
and Africa, the incidence is considerably higher, ranging
between 3% and 26%.'*'° The incidences of ruptured HCC
reported from around the globe are 10% from Japan, 12.4%
from Thailand, 12.7% from southern Africa, 14.5% from
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Hong Kong, 26% from Taiwan and 3% from United
I(irlgclom.7’8’13’16 0 There is a recent decrease in the inci-
dence of mortality due to ruptured HCC; earlier in Japan
spontaneous rupture of HCC was responsible for 10% of
deaths among HCC patients, which has decreased to 6.4%
according to recent report.21 There are few case reports
and case series of HCC rupture from India, however there

is no data on the exact incidence of HCC rupture from
India.??%¢

Pathophysiology

The mechanism of spontaneous HCC rupture has not
been fully understood. In order to precisely explain the
mechanism of rupture, several hypotheses have been pro-
posed. Normal hepatic parenchyma surrounding the HCC
can protect the tumor from rupture.27 A centrally located
HCC must grow large enough to reach up to the liver
surface before it ruptures. A thin hepatic parenchyma
surrounding the HCC makes the tumor prone for rupture.
Caudate lobe HCC or HCC which is subcapsular in loca-
tion tend to rupture earlier and at a relatively smaller size
compared to a centrally located HCC.*” Tumor in the left
lobe of liver are at high risk of rupture due to relatively
small room for a space occupying lesion, compared to that
in the right lobe.”” The following hypotheses have been
proposed to explain the pathophysiology of HCC rupture
(Figure 1).

The Small Room Hypothesis

Lietal. in a series of 89 cases of ruptured HCC reported that
most tumors were localized to the left lateral segments (seg
II and III) and right posterior-inferior segment (seg VI).
Compared to other parts of the liver, these segments have
relatively small room restricted outside by the tough liver
capsule.”” Therefore when the tumor grows beyond its
capacity the inner pressure splits open the surrounding
parenchyma and tear the capsule leading to rupture.27
Many studies have reported that HCC size more than
5 cm are associated with high risk of rupture.ls’20 However,
size is not an absolute criterion for rupture, as HCC as small
as 2 cm have been found to have ruptured.3

The Vascular Injury Hypothesis

Zhu et al. proposed that, specific changes in the arterial
wall supplying the tumor are the main cause of HCC
rupture.zg‘29 This explains why some of the small tumors
may also present with rupture.so Vascular injuries
included increased collagenase expression, elastin prolif-
eration, and degradation of type IV collagen fibrils. These
changes more selectively were seen in the small arteries
and in the biopsy specimen from ruptured HCC than that
from non-ruptured HCC. These pathological changes
make the small arteries supplying the tumor stiff and
brittle, which rupture easily when subjected to increase
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in vascular load secondary to portal hypertension or
minor trauma.”®>°

The Venous Congestion Hypothesis

Invasion and occlusion of hepatic veins results in
increased pressure within the tumor which lead to the
rupture of HCC.*"*? The consequent venous congestion
in combination with various factors like tumor necrosis
and coagulopathy lead to intratumoral hemorrhage and
subsequent increase in intratumoral pressure leading to
rupture.4’8 Necrosis within the tumor or a rapid growth of
the tumor can also lead to increased intratumoral pressure
and consequent rupture.”

Rupture Related to Previous Treatment

Rupture of HCC has also been reported in patients previ-
ously treated with Trans-arterial Chemo-embolization
(TACE) with an incidence of 0.4-0.9%.” ** Exact patho-
genesis is not clear but it may be related to acute ischemic
necrosis of the liver capsule surrounding superficial
tumors or due to vascular injuries related to TACE.**
In 2 series from Asia involving 3 (»=351) and 6
(n = 391) patients respectively who had rupture following
TACE, large tumor size or extra capsular extension of the
tumor appeared to be predisposing risk factors for rup-
24 Ina retrospective study, Zhu et al. showed that
inflammatory mediators released secondary to vascular
injury during TACE digest the elastin and collagen fibrils
which predispose to the splitting and rupture of weakened
blood vessels.”” Sakamoto et al. reported five cases of
multiple intrahepatic aneurysms which developed within
25-45 days after 1300 TACEs and attributed the changes
to an acute inflammatory response, leading to weakening
of the arterial wall predisposing to aneurysm formation
and rupture.’® Rupture of HCC after TACE has been
found to have occurred as early as 6 h after the proce-
dure.” Jia et al.’® in a series of 6 patients, reported that the
interval between the procedure and HCC rupture was 2-17
days (Mean [SD] 10.33 days). Another study by Sun et al.””
reported 5 cases of ruptured HCC which developed within
16 h to 7 months after 1005 TACEs. However, there is no
such study on the time interval from the diagnosis of HCC
and its spontaneous rupture.

Rombola et al. reported a case of HCC rupture and
attributed the risk to Sorafenib use.” Sorafenib, a multi-
kinase inhibitor of the Vascular Endothelial Growth Fac-
tor (VEGF) pathway is known to increase the risk of
bleeding however, it is unclear whether it could also lead
to the risk of rupture of HCC in susceptible individuals.*’

Other Risk Factors

In a study by Zhu et al. hypertension, liver cirrhosis, portal
vein thrombus and extrahepatic invasion were also found
to be independent predictors of spontaneous rupture of
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Vascular Injury Hypothesis

e Increased collagenase
expression

e Degradation of type IV
Collagen

e Arteries become stiff and
brittle (rupture easily)

\\
N

Venous Congestion Hypothesis

e Hepatic veins occlusion

e Venous congestion

e Bleeding into the tumour

e Increased intratumoral
pressure

HCC RUPTURE

Small Room Hypothesis
Location of HCC:

e Left lateral segments
(Seg 11, 11I)

e Right posterior inferior segment
(Seg VI)

e Caudate Lobe (Seg I)

Other Mechanisms/Risk

e Liver cirrhosis

e Portal vein thrombosis

e Systemic hypertension

e HCC size > 5cm

e  Exophytic/Sub-capsular HCC
e  TACE, Sorafenib (?)*

Figure1 Pathogenesis of rupture of hepatocellular carcinoma (proposed hypotheses & risk factors). Liver segments are classified according to the
Couinaud (French) classification. HCC: Hepatocellular Carcinoma; TACE: Trans-arterial Chemoembolization. *Treatment with Sorafenib (a multi-
kinase inhibitor) contributing to the risk of HCC rupture is doubtful in view of lack of enough data.

HCC." In a nationwide study from Japan by Aoki et al.,”!
Child Turcotte Pugh (CTP) Score has been shown to be an
independent predictor of rupture of HCC, however, other
studies have failed to show any relation between CTP score
and risk of rupture.'>*”** In most of the reported series of
ruptured HCC, chronic viral hepatitis especially due to
Hepatitis B Virus (HBV) infection was the predominant
underlying etiology of liver disease, 'O 152743748 oy
ever, the etiology of liver cirrhosis has not been reported
by any study as an independent risk factor for rupture of
HCC. The largest series of ruptured HCC by Aoki et al.
from Japan also reported chronic viral hepatitis due to
Hepatitis C Virus (HCV) followed by HBV infections to be
the predominant etiology of cirrhosis and a risk factor of
rupture on univariate analysis but failed to show a role as
an independent predictor on multivariate logistic regres-
sion analysis.41

Some authors have also proposed the role of trauma
causing rupture either from outside due to abdominal
blunt trauma to a tumor lying close to liver surface or
from within as a result of repeated respiratory movements
especially for HCC lying close to the diaphragm.®***’

CLINICAL FEATURES AND DIAGNOSIS

Clinical Presentations

Ruptured HCC is a potentially life threatening situation,
its diagnosis in patients without history of cirrhosis or
HCC may be difficult. The most common symptom of
ruptured HCC is acute abdominal pain which occurs in
66-100% of cases.”””°! Shock at presentation can be seen
in 33-90% of patients.‘:”l450’53 Abdominal distension has
been reported in 33% of cases.”” In the acute phase liver
failure has been reported to occur in 12-42% of patients.4
Abdominal paracentesis documenting hemoperitoneum
has been found to be a reliable test to establish the
diagnosis of ruptured HCC in up to 86% of clinically
suspected cases.” HCC rupture can also rarely present
as hemothorax, more commonly due to rupture of a
metastatic HCC in the lungs, than to rupture of a primary
tumor in the liver.””

Diagnosis
With active surveillance of HCC in cirrhosis and improve-
ment in the imaging modalities the rate of diagnosis of
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HCC rupture has gradually improved. On Ultrasound the
rupture site appears as a hyperechoic area around the
tumor in 66% of cases.”” The diagnoses of rupture of
HCC can be confirmed by computed tomography scan
or ultrasonography or both in 75% cases. 8767 According
to previous studies, in 20-33% of cases the diagnoses were
made only during emergency exploratory laparoto-
1% As per Zhu et al. a correct diagnosis of rupture
of HCC was possible in 86% by paracentesis, 66% by
ultrasonography, 100% by computed tomography and
only in 20% by conventional angiography.

mies.

Computed Tomography Scan

Triple Phase Computed Tomography (TPCT) is the
modality of choice in the diagnosis of HCC rupture. There
are many findings on TPCT which suggest rupture of
HCC, such as peripherally located tumor with a contour
bulge, discontinuity of the liver capsule, hemoperitoneum,
subcapsular hematoma, active extravasation of contrast,
and “enucleation sign”.”® ®’ The “enucleation sign” (Fig-
ure 2) is defined as separation of tumor content with
intraperitoneal rupture into the perihepatic space which
is seen as a non enhancing low attenuating lesion with
peripheral rim enhancement.®’ ®’ Low attenuation is due
to extensive loss of blood from the tumor and arterial
vasoconstriction and ischemic changes secondary to hypo-
volemic shock. Rim enhancement is due to compressed
normal liver parenchyma and does not represent the
tumor. The enucleation sign, if associated with surround-
ing hematoma and/or active contrast extravasation on
dynamic contrast enhance CT is highly specific for rupture
of HCC.>**"** The triad of a peripherally located large
tumor, a small localized or intraperitoneal collection and
apparent retraction of liver capsule underneath the col-
lection have 100% sensitivity for early stage of a confined
rupture.”” The indentation on the tumor surface leading
to apparent capsular retraction represents compression by
the hematoma and not a true capsular retraction (“pseudo
retraction sign”).””

Hepatic Artery Angiography

Active extravasations of contrast from the tumor, which
is the most important diagnostic feature of rupture of
HCC on angiography, can be demonstrated only in 13.2-
35.7% of cases (19. 25, 58). Moreover, for active extrava-
sation to be visible on angiography the bleeding from the
rupture site should be more than 1 ml/min.®” These facts
limit the diagnostic sensitivity of angiography in rup-
tured HCC. In one study CT scan was found to be more
reliable than angiography in detecting the site of active
contrast leakage.'” A recent study has described three
new angiographic findings called “sentinel signs” (senti-
nel vessels, hypovascular areas and delayed dots) and
showed that they are superior to active contrast extrava-
sation for the diagnosis of a ruptured HCC.%* Sentinel
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vessels are abnormally dilated and tortuous blood vessels
in the tumor vicinity; hypovascular areas are areas within
the HCC that lack contrast and delayed dots are dot like
residual contrast within the tumor which persists after
hepatic ;3.ngiography.64 A delayed image acquisition of
more than 12 s is required to look for the sentinel signs,
especially the delayed dots.*" The study also highlights
that sentinel signs may not be an appropriate tool to
identify rupture of caudate lobe HCC and small HCC,
which can only be diagnosed by a hepatic angiogram
which is highly selective. In the current era, the diagnosis
of an HCC with signs of impending rupture is as impotr-
tant as the diagnosis of already ruptured HCC. A well
validated study to prove the diagnostic accuracy of sen-
tinel signs in future could help identify HCC with
impending rupture and provide scope for early interven-
tion and improved survival.

Contrast Enhance Ultrasonography (CEUS)

There are only few studies of Contrast Enhanced Ultra-
sound (CEUS) in the diagnosis of ruptured HCC.®> *’ In a
small series of 10 patients with ruptured HCC, CEUS has
sensitivity, specificity and diagnostic accuracy of 75%, 50%
and 60% respectively, compared to conventional angiog-
raphy.65 It can reliably differentiate between active leaks
from non-active bleeding by demonstrating contrast
extravasation into the ascites.”” Jet like extravasation
and bubble leakage were two patterns of active bleeding
described by Sugihara et al. in rupture of HCC.°® Several
contrast agents have been used for CEUS, however, Sona-
zoid (Daiichi Sankyo, Japan) has been considered a better
agent which allows continuous scanning without destruc-
tion of the microbubbles.®® Moreover, Sonazoid is cleared
through gas exchange via the pulmonary circulation;
therefore it is a preferred agent in patients with renal
failure.®®

MANAGEMENT

Correction of hypovolemic shock which occurs due to
massive intraperitoneal hemorrhage and preservation of
liver parenchymal functions are the primary aims of man-
agement in ruptured HCC.**** In ruptured HCC the best
treatment approach is still debated, a careful pre-treat-
ment evaluation is essential to decide the best treatment
option. Treatment should be individualized taking into
account various factors like hemodynamic status, under-
lying liver function, tumor characteristics and stage of
HCC.° Hemodynamically stable patients with no active
bleeding should be managed conservatively, followed by a
definitive treatment like liver resection or TACE.*’
Patients who are hemodynamically unstable, hemostasis
should be achieved immediately. A management algo-
rithm has been proposed here to guide the best treatment
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Figure 2 A sub-capsular and exophytic lesion in segment VII of liver with the “enucleation sign (black open arrow) due to rupture of hepatocellular
carcinoma, seen as separation of tumor content into the perihepatic space with hypodense center and peripheral rim enhancement on arterial phase

of Triple Phase Computed Tomography (TPCT).

approach for patients presenting with HCC rupture to the
emergency room (Figure 3).

Conservative Management

Conservative treatment consists of volume resuscitation,
blood transfusion, correction of coagulopathy and cardio-
vascular monitoring. While conservative management
being initiated, a thorough assessment of liver function
and tumor stage should be performed to determine the
eligibility for TAE or hepatic resection. The outcomes of
conservative treatment alone however are generally poor
with a hospital mortality rate of 85-100% and a median
survival as low as 13 days.8 In a large multicentre study
from China involving 162 patients with ruptured HCC
presenting as hemorrhagic shock, out of the 35 patients
who received only conservative treatment, 32 (91%)
patients died and the causes of 30 day mortality in them
were re-bleeding in 21 (65.6%) patients and liver failure in
9 (28.1%) patients.”® Most HCC has a rich blood supply
derived largely from the hepatic artery, thus the risk of
continuous and recurrent bleeding is higher with conser-
vative management alone.”® Hence, conservative manage-
ment should only be offered to moribund patients with
poor liver function and advanced tumor stage where both
TAE and surgery are not feasible.

METHODS TO ACHIEVE HEMOSTASIS

Trans-arterial Embolization (TAE)

Patients who are hemodynamically unstable with signs of
active bleeding should be managed to achieve immediate

hemostasis. TAE is the least invasive approach to stop
bleeding from rupture HCC in the acute phase with a high
success rate of 53-100%. "' 11® Compared to open surgi-
cal methods, TAE also has a lower (0-37% vs. 28-75%), 30-
day mortality rate.” Surgery may be initially difficult due
to hemodynamic instability; TAE followed by staged liver
resection can solve this problem. TAE can be complicated
by the development of liver failure in 12-34% of
patients.4’18’25 Selective embolization of the bleeding
artery identified by CT scan or angiography is associated
with less risk of liver failure especially in those with
multifocal HCC. Mean survival time after TAE in patients
with ruptured HCC varies according to the baseline liver
function. Lau et al. in his study reported a mean survival of
218.3 days, 83.4 days and 11.0 days in Child-Pugh A, B and
C patients undergoing TAE for ruptured HCC respec-
tively.”” Serum bilirubin has been considered as a reliable
indicator of liver function in patients with HCC rup-
ture.' %% In a study by Nagan et al. patients undergo-
ing TAE for ruptured HCC with a bilirubin level higher
than 2.9 mg/dl (50 wmol/L), the median survival was only
1 week and none survived for more than 9 weeks, however
with levels less than 2.9 mg/dl (50 pumol/L) the survival
was 15 weeks, on average.25 Leung et al. similarly reported
a mean survival of 165 days with bilirubin levels less than
2.9 mg/dl (50 wmol/L) compared to only 34 days in
patients where the bilirubin levels were more than
2.9 mg/dl (50 pmol/L).”* Thus, a serum bilirubin value
of less than 3 mg/dl (51 pmol/L) can be taken as a cut-off
for successful TAE outcomes in ruptured HCC."””" Other
potential complications of TAE are post-embolization
syndrome, abscess formation and re-rupture.””” HCC
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Rupture of HCC

Clinical : Symptoms and hemoperitoneum
TPCT: Sub-capsular/Exophytic HCC
CT/Angiography: Active contrast Extravasation

Assessment

HEMODYNAMIC STATUS

Hemodynamically stable, No actve bleeding
CONSERVATIVE MANAGEMENT

Assessment
Cirrhotic/Non-Cirrhotic
Liver Function
HCC Staging (BCLC)
Surgical Candidacy

Poor General Condition

CONTINUE CONSERVATIVE
MANAGEMENT

'Volume Resuscitation
Correct Coagulopathy
Monitor Cardiovascular status

Preserved liver function

Resectable
TACE/LIVER RESECTION

Hemodynamically unstable with active bleeding
ACHEIVE IMMEDIATE HEMOSTASIS

Quick assessment
Cirrhotic/Non-Cirrhotic
Liver Function
HCC Staging (BCLC)
Surgical Candidacy

Preserved Liver Function
Unresectable/Resectability not
clear

—

Reassess for:

; : |
Preserved Liver Function

Resectable

EMERGENCY/STAGED LIVER |
RESECTION

STAGED RESECTION/TACE

Figure 3 The proposed management algorithm for rupture of hepatocellular carcinoma. HCC: Hepatocellular Carcinoma; TPCT: Triple Phase
Computed Tomography Scan; BCLC: Barcelona Clinic Liver Cancer staging; TAE: Trans-arterial Embolization; TACE: Trans-arterial

Chemoembolization.

re-rupture rate after TAE has been reported to be between
7% and 25%, and patients who suffer re-rupture generally
have a poor 1*,)rognosis.°6’57’71‘72

SURGICAL HEMOSTASIS

Hepatic Resection

The feasibility of performing hepatic resection is depen-
dent on the hepatic reserve and the underlying liver cir-
rhosis. Selected patients can achieve prolonged survival
with definitive treatment.””? The resectability rates of
ruptured HCC according to previous studies ranged from
12.5% to 59.3%.'8747° Emergency liver resection is primar-
ily intended for hemostasis but has also been shown to
have a potential curative role in rupture of HCC.**® In the
study by Zhu et al. out of 200 cases of HCC rupture, 105
(52%) undergone resection where RO resection was possi-
ble in 92 patients (88%), in which 166 (83%) had tumor size
more than 5 cm.” In another series by Yang et al. where
409 patients presented with rupture of HCC, partial-
hepatectomy was performed in 143 patients (emergency
hepatectomy in 28 and staged hepatectomy in 115) in
them RO resection was achieved in 116 (81%) patients.”®
RO resection is defined as complete resection of all micro-
scopic and macroscopic tumors.”®

250

Unlike the case in un-ruptured HCC, there is no guide-
line which provides objective criteria for selection of
patients for resection after rupture of HCC. Child A
and Child B cirrhosis were also included for resection
in ruptured HCC by several studies.***®”® The results
of these studies showed that emergency liver resection
is still a good treatment modality in selected patients with
relatively preserved liver function. However, in a system-
atic review, Lai EC et al. have suggested that resection
should be reserved for small, superficial and easily acces-
sible HCC in a non-cirrhotic liver for better outcomes.”

Emergency liver resection has a higher in hospital
mortality rate (17-100% vs. 0-9%) and a lower success rate
(13-31% vs. 21-56%) than staged liver resection.” Miya-
moto et al. found that liver failure was responsible for half
of the hospital mortality after emergency liver resection
for ruptured HCC.> The Indian National Association for
Study of the Liver (INASL) recommends staged liver resec-
tion after achieving initial hemostasis to be better than
emergency liver resection.”” However, emergency liver
resection has the advantage of achieving hemostasis
and potentially curative resection of the tumor in the
same go.4’14 Cumulative data from previous studies also
have shown a mean hospital mortality rate as low as 27%
(range 0-100%) with emergency liver resection.””

© 2018 INASL.
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Moreover, early resection and clearing of intraperitoneal
hematoma reduce the occurrence of peritoneal dissemi-
nation.'”*® On the other hand, staged hepatic resection
has been shown to increase the incidence of peritoneal
dissemination compared to emergency resection.”” Other
disadvantages of staged hepatic resection are potential for
tumor stage progression, prolong hospital stay and cost.™
Outcomes of emergency liver resection can be facilitated
by appropriate patient selection and improved surgical
techniques. Laparoscopic surgery with improvised techni-
ques like LigaSure and newer devices like the Harmonic
scalpel and linear staplers with good hemostatic effects
can largely cut short the surgical time especially in periph-
erally located small HCC.”%7?

Few recent studies have failed to show any statistically
significant difference in survival benefit between TAE and
surgical resection, though there is a tendency for better
cumulative Overall Survival (OS) rate in the surgical
group.“‘so However, in a nationwide database of 1160
patients in Japan with ruptured HCC, Aoki et al. showed
that liver resection was associated with better survival than
other modalities of treatment.*! Study has also docu-
mented curative liver resection to be the only independent
prognostic factor for OS.*'

Other Rare Techniques of Hemostasis

Rare surgical techniques of hemostasis like perihepatic
packing and Hepatic Artery Ligation (HAL) are rarely used
now days. In ruptured HCC, HAL has a hemostatic success
rate of 68-100%.%°%8% Selective HAL is associated with less
chance of liver failure and is preferred to common HAL®
Preservation of contra-lateral arterial supply allows future
definitive liver resection and TACE possible. However,
HAL is associated with a high in hospital mortality rate
of 50-77%.53%82 Perihepatic packing is limited by rate of
infections up to 23-32%, if the packs are retained for 72 h;
pack removal also is associated with the risk of re-bleed-
ing.*®>** Packing is feasible if the ruptured tumor lies
below the diaphragm as the later acts as a tamponade, it is
less useful for tumors located on the inferior surface of the
liver and in the presence of active bleeding rather than
simple ooze.*”™

For patients who have liver dysfunction or who are in
poor general condition, Radio Frequency Ablation (RFA)
can be an alternative treatment option. RFA is minimally
invasive and can be performed during open surgery, lapa-
roscopically or percutaneously. There are only limited
literatures which describe the use of RFA to treat ruptured
HCC.**®” Sun et al. used RFA both as salvage therapy and
curative treatment for spontaneous rupture of a giant
HCC.®® Percutaneous RFA has also been used to achieve
successful hemostasis in two cases of ruptured HCC
reported by Manikam et al.® Cheung et al. reported that,
compared to conventional HAL, RFA used for hemostasis
during laparotomy greatly reduced the hospital mortality

rate.”® There is also case report of Cynoacrylate glue being
injected intraoperatively to achieve successful hemostasis
in ruptured HCC.*"

Liver Transplantation (LT) in Ruptured HCC

The BCLC (Barcelona Clinic Liver Cancer) 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.”’ However
the current (Seventh) AJCC/UICC (American Joint Com-
mittee on Cancer/Union for International Cancer Con-
trol) TNM staging system classifies ruptured HCC as T4
even if the tumor is small, solitary and without extra-
hepatic spread and vascular invasion.**”* Moreover, intra-
peritoneal seeding of HCC is not uncommon following
rupture of HCC and has been reported to be as high as
9.4-20%.”>° Peritoneal lavage with distilled water or
instillation of 5-Fluoro-uracil after liver resection has been
shown to reduce the chances of tumor recurrences. Peri-
toneal lavage with distilled water during surgery was also
found to be associated with significantly better Disease
Free Survival (DFS) and OS in patients after HCC
rupture93 %> Due to the above reasons and the potential
risk of disease recurrence, LT in ruptured HCC seems an
unreasonable option. The Current United Kingdom list-
ing criteria for LT for HCC also consider ruptured HCC as
an absolute contraindication.’® There are only few isolated
case reports of successful outcomes of LT in ruptured
HCC 9798

SURVIVAL AFTER HCC RUPTURE

Ruptured HCC is the third most common cause of death
due to HCC after tumor progression and liver failure.® The
incidence of ruptured HCC is decreasing due to improved
surveillance and early detection of HCC. Earlier studies
have reported a mortality rate of 25-75% in the acute
phase of ruptured HCC.>* However recent study has
reported a significant decrease in the incidence of mortal-
ity, with an overall mortality of 23.5% and mortality as low
as 0.95% among patients in whom hepatectomy was suc-
cessfully conducted.”® Thus prolonged survival can be
achieved with hepatic resection in selected patients with
ruptured HCC.

Survival Related to the Eligibility for Different
Treatments

If left untreated the median survival in ruptured HCC is as
low as 1.2-4 months.”® Survival after rupture of HCC with
different modalities of treatment has been variably
reported in different series (Table 1). Conservative man-
agement generally is associated with poor outcomes com-
pared to either TAE or liver resection. According to a study
by Zhong et al. including 162 patients with ruptured HCC
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Table 1 Clinical Presentation, Management and Survival Outcome in Patients With Rupture of Hepatocellular Carcinoma

(HCC).
HCC rupture Center and Clinical presentation Management Survival outcome
series year of study
Zhu et al.*® China Abdominal pain 134 (67%) Conservative 62 (31%) MST
(n=200) 2002-2006 Shock 102 (51%) TAE 33 (16.5%) Conservative group: 1 month (range 1-19)

Leu et al.**  China

(h =135) 1994-2003
Yang et al. *> China
2000-2009

(n=143)

Zhang et al. ¢ China
(n=49) 1990-2006

Jin et al.** South Korea
(n=54) 2003-2012
Aoki et al.**  Japan

(h=1106) 2000-2005

Sada et al.?° Japan
(n=64) 1986-2013

Hsueh et al.*® Taiwan

(n=54) 2004-2010
Sahu et al.*%* India
2014-2017

(n = 20)

Abdominal distension 66 (33%)

Epigastric or right hypochondrial

pain 135 (100%)

Abdominal distension/peritonitis

27 (20%)
Shock 5 (3%)

Epigastric or right hypochondrial

pain 137 (95.8%)

Hemoperitoneum 138 (96.5%)
Abdominal distension/peritonitis

27 (18.8%)
Shock 32 (22.4%)

Epigastric or right hypochondrial

pain 47 (95.9%)

Signs of peritonitis 42 (85.7%)

Shock 40 (81.6%)

NR

NR

NR

Hemodynamic instability 48
(88.9%)

Hemoperitoneum on ascitic tap

8 (14.8%)

Epigastric or right hypochondrial

pain 17 (85%)

Resection 105 (52.5%)

Conservative 16 (11.8%)
TAE 83 (61.5%)
Resection/enucleation 33
(24.4%)

Emergency TAE 13 (9.1%)
Emergency hepatectomy 28
(19.6%)

Staged hepatectomy 115
(80.4%)

Emergency resection 21
(35.6%)

HAL 4 (0.82%)

Suture placation 5 (1.02%)

Perihepatic packing 2 (0.4%)
Microwave ablation 5 (1.02%)

Combined 12 (24.5%)
Conservative 23 (42.6%)
TAE 25 (46.3%)

Surgery 6 (11.1%)

Conservative 275 (24.9%)
TAE/TACE 489 (44.2%)
Local ablative therapy 32
(0.3%)

Resection 298 (26.9%)
Chemotherapy 65 (0.6%)
Best supportive care 21
(32.8%)

TAE alone 27 (42.2%)
Emergency hepatectomy 4
(0.6%)

Staged hepatectomy 12
(18.7%)

Conservative 6 (11.1%)
TAE alone 29 (53.7%)
Emergency hepatectomy 19
(41.3%)

Staged hepatectomy 18
(33.3%)

Conservative 5 (25%)

TAE 14 (70%)

Distension of abdomen 16 (80%) Hepatic resection 1 (5%)

Hemoperitoneum on diagnostic

paracentesis 15 (75%)
Hypovolemic shock 8 (40%)

TAE group: 4 months (range 1-30)
Resection group: 12 months (range 1-72)
OSat1,3andb5 Yrs

(32.5%, 10% and 4% respectively)

OS at 1, 3, and 5 years

Conservative group: NR

TAE group: NR

Resection group: 88%, 54%, and 51%
respectively

OS at 1, 3 and 5 years

(66.2%, 25.1% and 16.8% respectively)
RFS at 1, 3 and 5 years

(40.5%, 25.8% and 14.8% respectively)

MST 8.8 months
In hospital mortality 10.2%

Cumulative survival rates at 2, 4 and 6
months
Conservative group: 8.7%, 0% and 0%
TAE group: 36%, 20% and 20% respectively
Surgery group: 60%, 60% and 60%
respectively
OS at 1, 3 and 5 years
Conservative: NR
TAE/TACE group: 39.7%, 14.1% and 6.0%
respectively
Resection group: 76%, 48.6% and 33.9%
respectively
MST in years
Best supportive care: 0.10 (range 0-2.44)
TAE group: 0.53 (range 0-11.60)
Surgery group: 1.06 (range 0.24-12.13)
(a) 0.35 (range 0.28-1.06) for one-stage
resection
(b) 1.72 (range 0.24-12.13) for staged
resection
Survival rate at 30 days and 1 year
Conservative group: NR
TAE alone group: 81.8% and 18%
respectively
Hepatectomy group: 97.3% and 62.2%
respectively
Mortality at 30 days
Conservative group: 100%
TAE group: 29%
Hepatic resection group: 0%
0OS at 3 months 35%

Data are presented as frequency (percentages), MST: median survival time, OS: overall survival, TAE/TACE: Trans-arterial (chemo) Embolization,
HAL: Hepatic Artery Ligation, RFS: Recurrence Free Survival, DFS: Disease Free Survival, NR: Not Reported.
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the survival rates at 30 days and 1 year were 8.6% and 0%,
respectively in patients who were treated conservatively.48
In a series of 48 cirrhotic patients with spontaneous
rupture of HCC, the median survival time in patients
undergoing conservative treatment was 13.1 days com-
pared to 244.8 days in patients managed with TAE.'?
Study has shown conservative treatment compared to TAE
or hepatic resection as the only risk factor (Odd Ratio
61.67) associated with 30 days mortality after rupture of
HCC." The study has also found conservative treatment
to be an independent predictor of poor long term survival
after rupture of HCC.* The average 1 month mortality
rates in patients who were treated with TAE, emergency
hepatic resection and conservative treatment were 48%,
50% and 71% respectively.'’" The survival at 30 days and 1
year were found to be significantly better with either
hepatectomy (92.5% and 59.4% respectively) or TAE
(66.7% and 28.6% respectively).”® Ruptured HCC treated
by hepatic resection, the 1-, 3- and S-year OS rates were
76.0%, 48.6% and 33.9%, respectively. However, in patients
with staged hepatectomy the OS rates were 90.0%, 67.5%
and 67.5% at 1, 3 and 5 year respectively.4 According to a
systematic review, staged liver resection has a much lower
in-hospital mortality rate (0-9%) and higher 1 year (54.2-
100%), 3 years (21.2-67.5%) and S5 years (15-67.5%) OS
rates compared to emergency liver resection.

Survival Related to Tumor Stage

A study involving 79 patients with ruptured HCC, has
reported that, the BCLC stage was an important predictor
of survival even in ruptured HCC. The mean survival time
for ruptured HCC with BCLC stages A, B and C were 251,
175 and 40 days respectively.45

Survival in Ruptured vs. Non-ruptured HCC

Ruptured HCC is associated with poor survival compared
to non-ruptured HCC with a median OS of 8.9 weeks and
28 weeks respectively.18 Aoki et al. also have shown that
survival was significantly worse in patients with ruptured
HCC as compared to HCC without rupture.”’ However
two recent studies have challenged this concept and
showed similar OS between the groups especially with
similar baseline factors like tumor stage and liver func-
tion.'*!% Hence rupture of HCC should not be labeled
universally as a terminal event, even though, it potentially
alters the natural history of HCC.

Other Predictors of Survival

Many studies have described shock at presentation to be
an important factor influencing the survival after HCC
ruptures.' #9190 Other factors that are associated with
poor survival are higher blood transfusion requirement,
tumors which involve both lobes of the liver and presence
of portal vein thrombosis."”

SUMMARY

Rupture of HCC is a potentially life threatening compli-
cation of HCC and is not uncommon. Although the
prognosis is generally poor with conservative treatment
alone, long term survival could be achieved in patients
with resectable disease and good functional liver reserve.
There is no consensus on the best treatment approach for
this entity; treatment should be individualized taking into
account the hemodynamic status, underlying liver func-
tion and tumor stage. TAE is the least invasive method to
achieve hemostasis with a high success rate. Hepatic resec-
tion is associated with improved survival and offers a hope
for cure in selected patients.
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