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Fig. 1 (a & b) Axial CT images of the abdomen taken during the portal venous phase.

CASE PRESENTATION
A 37-year-old Chinese man with chronic hepatitis B
infection, but who frequently defaulted follow-up, was
admitted for sudden onset of severe epigastric pain,
associated with vomiting and constipation. Examination

revealed hypotension, and a tender and guarded
epigastrium. Urgent computed tomography (CT) of the
abdomen was performed (Fig. 1). What does the CT show?
What is the diagnosis and subsequent management?
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Fig. 2 (a) Hepatic angiogram (early phase) shows a tumour
blush (double black arrows) from the left hepatic artery (white
arrow). No abnormality was noted in the right hepatic artery
angiogram (single black arrow). (b) Hepatic angiogram (later
phase) shows the tumour blush (double black arrows) from the
left hepatic artery, and extravasation from the tumour into the
peritoneum (double white arrows). No tumour blush was noted
in the right hepatic angiogram (single black arrow).

IMAGE INTERPRETATION
CT of the abdomen (Fig. 1) showed a heterogeneouslyenhancing nodular soft tissue mass involving the left lobe
of the liver, measuring approximately 60 mm × 52 mm
in its maximum diameter (triple white arrows). This was
suspicious of hepatocellular carcinoma (HCC). There was
marked intraperitoneal fluid (white asterisks) around the
liver and spleen, extending to the pelvis. No focal lesion
was noted in the right lobe (black asterisks).
DIAGNOSIS
Ruptured hepatocellular carcinoma.
CLINICAL COURSE
The patient’s alpha-foetoprotein (AFP) level was
markedly elevated at 43,000 (normal < 15) μg/L, liver

Fig. 3 Hepatic angiogram shows successful gelfoam embolisation
of the left lobe tumour. There was abrupt termination of the
left hepatic artery (single black arrow), adjacent to an area
of embolised tumour (double black arrows). There was no
tumour blush from tributaries of the right hepatic artery (white
arrow).

Fig. 4 CT of the abdomen done two months post-surgery
shows new lesions in the right lobe of the liver during portal
venous phase (triple black arrows).

panel showed mild elevation of transaminases with
both alanine transaminase and aspartate transaminase at
39 (normal < 35) U/L, but albumin and bilirubin levels
were normal. His electrocardiogram, acute coronary
screen, and serum amylase were normal. This patient had
a known history of HBeAg positive chronic hepatitis B
infection with recurrent episodes of acute exacerbation
since year 2000. He was initially treated with lamivudine
since 2000, with good initial virological and biochemical
response. However, he developed lamivudine resistance
in 2004, with rtM204I mutation in the hepatitis B virus,
and was switched to adefovir therapy since. However, due
to work commitment, he was non-compliant on followup. His last abdominal ultrasonography (US) that was
done a year ago was normal.
During his acute presentation, he was first resuscitated
with intravenous fluid. An urgent hepatic angiogram
showed a tumour blush in the left lobe of the liver with
contrast extravasation, consistent with the diagnosis
of ruptured HCC (Fig. 2). The left hepatic artery was
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Fig. 5 Follow-up axial CT of the abdomen done five months
after surgery and two months after TACE. (a) Arterial phase
image shows multifocal recurrence in the right lobe and the
caudate lobe (triple white arrows). Arterial enhancement is
marked by white asterisks. (b) Portal venous phase image
shows multifocal HCC recurrence in the right lobe. Portal
venous washout is marked by white asterisks. Most of the liver
was infiltrated with HCC, with little normal liver left (black
arrows).

then selectively catheterised, and embolisation with
gelfoam was performed. No tumour blush was seen in
the right hepatic angiogram. Successful embolisation was
confirmed on the subsequent repeat left hepatic angiogram
(Fig. 3).
Semi-elective hepatectomy was scheduled two days
later. Intraoperatively, a 5 cm × 6 cm exophytic tumour
was seen arising from segment III (left lobe), bordering
the falciform ligament, with rupture into the lesser sac
and peritoneum. There was about one litre of blood with
blood clots in the peritoneal cavity. No tumour was noted
in the right lobe of liver. Subsequent histopathology of
the resected specimen showed a moderately-differentiated
HCC with a 2-mm margin in a non-cirrhotic liver. HCC
tumour cells were seen in the peritoneal fluid and blood
clots. The patient recovered well and was discharged on
the seventh postoperative day, with his AFP dropping to
13,726 μg/L at the time of his discharge.
However, follow-up CT of the abdomen done
two months later showed new hypodense lesions in
the right lobe of the liver (Fig. 4). His AFP level also
increased to 22,835 μg/L. Two sessions of transarterial

chemoembolisation (TACE), each with 100 mg
of adriamycin, mixed with gel-foam and lipioidal
administered selectively through the right hepatic
angiogram were performed over the next three weeks.
Despite the TACE treatment, his AFP continued to rise
to 166,500 μg/L two weeks after his second TACE.
There was also a new development of right-sided pleural
effusion, and aggressive recurrence in the right lobe two
months after TACE (Fig. 5). He eventually passed away
five months after his initial presentation.
DISCUSSION
The mechanism of HCC rupture is presumed to be venous
congestion, caused by tumour invading and obstructing
the hepatic vein; central necrosis from rapid tumour
growth; coagulopathy and thrombocytopenia; slight
trauma or diaphragmatic compression.(1,2) The clinical
spectrum of intra-abdominal rupture is protean, ranging
from slight abdominal pain, haemorrhagic shock requiring
massive transfusion, to liver failure. Early mortality
for a spontaneously-ruptured HCC differs markedly,
depending on the residual liver function, pre-rupture
disease state, and severity of intra-abdominal bleeding.(3)
The immediate management of a ruptured HCC is
fluid resuscitation, with correction of coagulopathy or
thrombocytopenia as appropriate, and blood transfusion.
It should be followed closely by confirming the diagnosis,
and staged management for the HCC. In patients
who are haemodynamically unstable, transarterial
embolisation (TAE) should be performed urgently to
secure haemostasis. Emergency surgical haemostasis is
indicated for patients who fail TAE or develop features of
peritonitis. Ligation of the ipsilateral or common hepatic
artery, suturing of the bleeding tumour, perihepatic
packing, or laparoscopic haemostasis are some of the
surgical treatment modalities.(1-4) After stabilisation,
patients should be evaluated for definitive treatment.
Depending on liver function, Child-Pugh’s score, stage
of the tumour and patients’ overall performance status,
therapies like hepatic resection, TACE, radiofrequency
ablation or systemic chemotherapy, could be selected.
Prognosis of patients with ruptured HCC is
controversial. While some studies suggested that a history
of spontaneous rupture would not affect survival results
after curative resection of HCC, a more recent study from
Hong Kong showed otherwise.(3,5,6) It was postulated that
intraperitoneal tumour cell spillage during rupture could
be responsible for the high incidence of extrahepatic
intraperitoneal recurrence, leading to a worse prognosis.(7)
In one series from Hong Kong, which evaluated long-term
survival of 63 patients with ruptured HCC treated with
either hepatectomy or TACE, median survival were 25.7
months and 9.7 months for the hepatectomy and TACE
groups, respectively.(3) In another series from Taiwan,
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Fig. 6 Axial CT of the abdomen of a 52-year-old man with
cirrhosis from chronic hepatitis B infection and elevated AFP
of 823 ng/ml. (a) Arterial phase image shows a large right HCC
with arterial enhancement (black arrows), and a metachronous
lesion in the left lobe (white arrow). Non-cancerous liver
parenchyma (asterisks) appears relatively less perfused, or
“darker”, as compared to the cancerous areas. (b) Portal
venous phase image shows washout in the portal venous phase
in both the left lobe (white arrow) and right lobe (black arrows)
lesion. During the portal venous phase, the non-cancerous liver
parenchyma (asterisks) appears relatively more perfused, or
“brighter”, as compared to the cancerous areas.These vascular
characteristics are typical of HCC.

Fig. 7 Axial CT of the abdomen in a 55-year-old man with no
history of chronic viral hepatitis, nor clinical evidence of cirrhosis.
(a) Arterial phase image shows two arterially-enhancing lesions in
the left lobe (white arrows). Note the adjacent liver parenchyma
appears relatively underperfused during the arterial phase, as
liver parenchyma is mainly perfused by the portal vein. (b) Portal
venous phase image shows washout, with the two left lobe lesions
(white arrows) appearing relatively underperfused in this phase.
The adjacent liver parenchyma now appears more perfused.
However, as this patient was non-cirrhotic, did not have chronic
viral hepatitis, and had normal AFP levels, HCC was deemed less
likely. Biopsy of the lesion was done, which showed metastatic
carcinoid tumours.

which evaluated 60 patients with ruptured HCC treated
with resection, one-, three-, and five-year survival rates
were 54%, 35%, and 21%, respectively.(6) We are unsure
of the reasons for the rapid progression of HCC in our
patient, though we speculate that it could possibly be due
to tumour spillage from intraperitoneal rupture.
The American Association for the Study of Liver
Diseases and the Singapore Ministry of Health recommend
that surveillance be carried out in all hepatitis B carriers
with cirrhosis, a family history of HCC, Asian men older
than 40 years of age and Asian women older than 50
years of age, and those with high hepatitis B viral DNA
titres or ongoing hepatic inflammation.(8,9) Recommended
screening tests are AFP level measurements and hepatic
US, with a surveillance interval of six to 12 months.
Although HCC diagnosed at screening have a higher

chance of receiving curative treatment and better survival
than symptomatic HCC, local studies have showed that
compliance of HCC screening is poor at only 33%.(10,11)
HCC is usually diagnosed clinically, based on either
histology or imaging studies. Imaging characteristics
are based on the differential vascular features between
HCC and non-cancerous liver parenchyma.(12) Liver
parenchyma is mainly perfused by the portal vein, while
HCC tend to be perfused mainly by the hepatic artery.
This differentiating vascular feature allows HCC to be
differentiated from non-cancerous liver parenchyma
by multi-phasic CT or magnetic resonance imaging,
where HCC typically appears as an enhancing nodule
during the arterial phase, but become “washed-out”,
or underperfused during the portal venous phase. On
the contrary, non-cancerous liver parenchyma appears
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underperfused compared to an HCC nodule during the
arterial phase, but become better perfused during the
portal venous phase (Fig. 6). However, physicians have
to be aware that other lesions besides HCC could have
a similar vascular pattern as HCC, such as arteriovenous
shunts, which are commonly found in cirrhotics, or
hypervascular metastasis, which may show similar
patterns. In lesions with equivocal vascular pattern or in a
non-cirrhotic setting, a biopsy may be required to confirm
the diagnosis of HCC (Fig. 7).(9)
Hepatitis B carriers with cirrhosis, high viral titres or
active disease, should have regular liver function tests,
AFP levels and abdominal imaging performed to survey
for complications of chronic hepatitis B. Compliance to
follow-up is essential to ensure that diagnosis of HCC
is made at an early stage where therapy is curative.
Ruptured HCC is a feared life-threatening complication.
There should be a high index of suspicion in patients with
cirrhosis or chronic hepatitis presenting with unexplained
severe abdominal pain, drop in haemoglobin level, or
hypotension. Timely resuscitation with fluids and blood
products followed by angiographical embolisation are the
main modalities of acute treatment.
ABSTRACT
A 37-year-old Chinese man with chronic
hepatitis B, who frequently defaulted past
follow-up appointments, was admitted
for acute abdomen and shock. Computed
tomography of the abdomen revealed a
ruptured hepatocellular carcinoma involving
the left lobe. After fluid resuscitation,
gelfoam embolisation was performed to
arrest the bleeding, followed by segmental
resection of the hepatic lesion. There
was aggressive recurrence following left
segmental hepatectomy, and despite two

courses of transarterial chemoembolisation,
the patient died of local and pulmonary
recurrences five months after his initial
presentation. The management of hepatocellular carcinoma rupture is discussed.
Keywords: chemoembolisation, hepatectomy,
hepatitis B, hepatocellular carcinoma, liver
tumour, ruptured hepatocellular carcinoma
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SINGAPORE MEDICAL COUNCIL CATEGORY 3B CME PROGRAMME
Multiple Choice Questions (Code SMJ 200705A)

Question 1. The following are high-risk groups in which screening of hepatocellular
carcinoma should be carried out:
(a) Patients with chronic hepatitis B.
(b) Patients with chronic hepatitis C.
(c) Patients with stage II primary biliary cirrhosis.
(d) Patients with non-alcoholic fatty liver disease.
Question 2. In cirrhotic patients with elevated alpha-foetoprotein level, diagnosis of
hepatocellular carcinoma can be confirmed by the following investigations:
(a) Real-time ultrasonography.
(b) Magnetic resonance imaging.
(c) Monophasic CT.
(d) Hepatic angiogram.
Question 3. The following are potential diagnoses in a 50-year-old male patient admitted for
upper acute abdominal pain:
(a) Acute pancreatitis.
(b) Acute myocardial infarct.
(c) Pneumothorax.
(d) Ruptured abdominal viscus.
Question 4. Features of hepatocellular carcinoma, namely, arterial enhancement and portal
venous washout, on CT can also be found in the following conditions:
(a) Haemangioma.
(b) Hypervascular metastasis.
(c) Arteriovenous shunts in the liver.
(d) Colonic carcinoma metastasis.
Question 5. Treatment of hepatocellular carcinoma includes the following:
(a) Liver transplantation.
(b) Transarterial chemoembolisation.
(c) Total hepatectomy.
(d) Percutaneous radiofrequency ablation.
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