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Abstract

Objectives To examine the survival of patients with
spontaneous ruptured hepatocellular carcinoma treated
with transarterial embolization (TAE).

Methods and materials Patients diagnosed with sponta-
neous ruptured hepatocellular carcinoma treated with TAE
were retrospectively studied. Hospital records were
reviewed and data were collected and analyzed from the
years 2000-2006. A total of 62 patients who had been
diagnosed with spontaneous ruptured hepatocellular carci-
noma were managed in our hospital during this period.
Results  All 62 patients (who had been diagnosed with
ruptured hepatocellular carcinoma and were managed in
our hospital) patients were treated with TAE, with a suc-
cess rate of 91% (57/62). Early mortality (within 30 days
after rupture) was 38%. Factors that were associated with
early mortality were old age, low hemoglobin at presen-
tation, elevated bilirubin at presentation, prolonged
prothrombin time at presentation (INR > 1.3), low albumin
level at presentation, and unsuccessful embolization. A low
albumin level was the only independent risk factor for early
mortality. The overall median survival time was 39 days.
Surgical resections were possible in seven patients. Their
cumulative survival was significantly longer (P = 0.002)
than that of patients managed with non-operative treatment
after embolization.
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Conclusion Transarterial embolization (TAE) can
achieve good hemostasis, though low albumin level, which
reflects poor liver reserve, may predict early mortality.
Portal vein thrombosis should not be regarded as an
absolute contraindication for TAE. Staged surgical resec-
tion after embolization is safe and produces a good survival
outcome.
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Introduction

Hepatocellular carcinoma (HCC) is the most common
primary hepatic tumor and one of the most common can-
cers worldwide. The incidence of spontaneous rupture of
HCC reported in the literature varies from 5 to 26% [1-4].
The benefits of transarterial embolization (TAE) therapy in
the treatment of patients with ruptured HCC has been
demonstrated in earlier studies; this therapy allows us to
control bleeding and the selection of suitable patients for
later liver resection [5].

Materials and methods

This is a retrospective review of patients with spontaneous
rupture of HCC treated with TAE during the period of
2000-2006 in our hospital. The aim of this study is to
examine the survival of patients with spontaneous ruptured
HCC who were treated with TAE. The definition of
“spontaneous” is without a history of recent procedure or
trauma. Diagnosis was established or suspected using
contrast computed tomography of the abdomen and/or on
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clinical grounds (such as positive paracentesis in patients
with a known history of HCC). All patients admitted to our
hospital with a diagnosis of spontaneous ruptured HCC that
was either confirmed or suspected underwent TAE per-
formed by an interventional radiologist. The only
contraindication in this study is poor liver reserve defined
by a Child class C score of 12 or above (according to
Child-Pugh classification of chronic liver disease); con-
servative management was adopted for these patients.
Patients who were diagnosed during a laparotomy were
also excluded (only one patient was diagnosed with rup-
tured HCC during a laparotomy for peritonitis during this
period). During this period, 62 patients diagnosed with of
spontaneous ruptured HCC who were treated with TAE
were included in this study. Eighteen percent (11/62) of the
patients had a history of HCC.

A successful embolization was defined as an angio-
graphically completed procedure without any sign of
bleeding and with a clinical stabilization of hemodynamic
conditions and hemoglobin levels without further transfu-
sion involving more than two units of blood within
48 hours. Rebleeding was defined as a sign of bleeding (an
unstable hemodynamic condition with a persistent, unex-
plained drop in hemoglobin levels) that occurred within
48 hours after the initial successful embolization.

Transarterial embolization was carried out in a well-
equipped interventional radiological suite by a team of
experienced interventional radiologists. A right femoral
approach was usual taken, using a 5 Fr catheter through a 5
Fr arterial sheath.

The hepatic arteries were catheterized, usually from the
celiac axis or the superior mesenteric artery. A coaxial
microcatheter was used if needed. Gelfoam was injected
into the right or left hepatic artery, sometimes both,
depending on the likely site of rupture. Gelfoam was pre-
ferred in our study because the arteries would still be
amenable to recanulation for future chemoembolization.
The Gelfoam pad was cut into 1 mm cubes, then plunged
between two 10 cc syringes and made into Gelfoam slurry.
Gelfoam was then injected through the catheter till there is
stasis of blood flow in the target artery.

Clinical and laboratory data were collected from
hospital records or the computer system and analyzed.
Clinical outcomes including 7-day, 30-day, and in-hospital
mortality, and overall survival were reviewed. Factors
associated with 30-day mortality were also examined.

Statistical analysis was performed by Chi-square test to
compare discrete variables. The Student’s ¢ test was used to
compare continuous variables. Multivariate analysis was
performed with a logistic regression model, and survival
analysis was estimated by the Kaplan—Meier survival
method. Statistical analysis was performed with the help of
SPSS software version 10.0 for Windows (SPSS, Inc.,

Chicago, IL). A P-value of less than 0.05 was considered to
be statistically significant.

Results

Of these 62 patients, there were 9 females and 53 males, with
a mean and median age of 63 years and 64 years, respec-
tively (age range 32-91 years). Abdominal pain was the
common presentation. Shock (defined as systolic blood
pressure <100 mmHg and pulse rate >110 b.p.m.) was
present in 27% (17/62) of patients. All patients were treated
with TAE, with a success rate of 91% (57/62). In this study,
7-day and 30-day mortality were 26 and 38%, respectively.
In-hospital mortality was 45%. Clinical and tumor charac-
teristics and laboratory data were compared between patients
with or without early mortality (<30 days), as described in
Table 1. Three patients died within 24 hours after successful
embolization, with the likely cause of death being cardiac-
related and with no clinical evidence of rebleeding. Two
patients developed rebleeding and both died within seven
days. Five patients had unsuccessful embolizations, two due
to a failure to catheterize the bleeding artery because of
spasm and anatomical variation, and three who had clinically
ongoing bleeding defined by hemodynamic instability, a
persistent need for transfusion and a significant drop in
hemoglobin levels within the first 48 hours after the proce-
dure with no other source of bleeding found. The overall
median survival was 39 days.

In our study, factors that were associated with early
(30 days) mortality included old age, low hemoglobin level
at presentation, elevated bilirubin level at presentation,
prolonged prothrombin time (International Normalized
Ratio > 1.3) at presentation, low albumin level at presen-
tation and unsuccessful embolization. The presence of
portal vein thrombosis was not associated with early
mortality. In multivariate analysis by binary logistic
regression model likelihood ratio (LR) method, albumin
level was the only independent predictive factor for early
(30 days) mortality (P = 0.001; odds ratio 0.864, 95% CI
0.795-0.940) (Table 2).

After embolization, seven patients (11%) had a staged
hepatectomy performed after initial embolization. Eight
patients received further transarterial chemoembolization
(TACE) as palliation. The rest were managed conserva-
tively. No local ablative therapy, such as radiofrequency
ablation or alcohol injection, was performed.

Discussion

Spontaneous ruptured HCC is an uncommon but lethal
complication with an occurrence of approximately 15% in
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Table 1 Clinical and tumor characteristics and laboratory data with and without early mortality (<30 days)

Mortality within 30 days P-value
Yes (N = 24) No (N = 38)
Age (mean) 68.88 (£12.25) 59.66 (+16.83) 0.014
Sex (M:F) 18:6 35:3 0.077
Co-morbidity
No 13 28 0.438
Diabetes mellitus 0 1
Hypertension 3 4
Ischemic heart disease 2 2
More than one of above 4 5
Hepatitis status
No hepatitis 4 6 0.078
Hepatitis B 17 32
Hepatitis C 3 0
Tumor characteristics
Location (bilobe) 10/24 13/38 0.597
Multiple tumor 13/24 19/38 0.696
Size (largest diameter of the largest tumor, cm) 9.365 (+4.36) 7.664 (£5.25) 0.206
Portal vein thrombosis (right/left/main) 6/24 12/38 0.704
Right 3 7
Left 1 4
Main 2 2
Shock on presentation 9/24 12/38 0.127
Successful embolization 19/24 38/38 0.007
Laboratory parameters
White cell count on admission (x 10%/L) 10.77 (£4.29) 10.96 (£5.14) 0.889
Hemoglobin on admission (g/dL) 8.24 (£2.47) 11.41 (£3.06) 0.000
Platelet count on admission (x 10°/L) 164.63 (£108.68) 201.75 (+88.87) 0.152
Bilirubin level on admission (pmol/L) 55.00 (£53.68) 29.67 (£34.27) 0.032
Alanine transaminase (ALT) level on admission (IU/L) 85.72 (£53.48) 65.41 (£147.79) 0.559
Prothrombin time (International Normalized Ratio > 1.3) on admission 12/24 3/38 0.000
Albumin level on admission (g/L) 23.50 (£6.80) 34.36 (£6.70) 0.000
Urea level on admission (mmol/L) 9.70 (£4.45) 10.80 (£+16.29) 0.757
Creatinine level on admission (umol/L) 129.00 (£52.37) 106.63 (£54.60) 0.13

Table 2 Multivariate analysis

of independent risk factors for Significance 0Odd ratio %S(Zfﬁ dence interval
early (30 days) mortality by
binary logistic regression Albumin 0.001 0.864 0.795 0.940
likelihood ratio (LR) method
Constant 0.003 44.908 - -
Age® - - - -

Hemoglobin level on admission® -

Hosmer and Lemeshow statistic, Bilirubin level on admission® - - -

P =0534 International normalized ratio (INR > 1.3)* - - - -
* Predictors rejected from the . s a

Successful embolization - - - _
model

Asia [6]. The efficacy of TAE has been demonstrated in
previous studies since the mid 1980s [5, 7, 8], and it has
become a popular treatment option. After diagnosis with an
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ultrasound or CT scan, TAE can be performed within a few
hours. The success rate for hemostasis ranges from 0 to
36.4% [9—11]. In this study, the success rate was 91% and the
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rebleeding rate was 3%. The relatively high success rate may
be explained by the following reasons: Almost every patient
has a contrast CT before embolization, so the lesion that bled
was identified. Selective or superselective catheterization of
the relevant hepatic artery is then accurately performed with
information obtained from CT. Apart from increasing the
efficacy of the embolization itself, this may also help to
reduce the chance of liver failure after embolization.
Embolization was performed with gelfoam slurry until
complete stasis was achieved, and most importantly, an
angiogram was then performed to confirm the successful
result. Last but not the least, all procedures were performed
by a team of dedicated interventional radiologists.

Previous reports demonstrated that emergency hepatic
resection for ruptured HCC could achieve hemostasis and
long-term survival [12-14] and suggested that one-stage
surgical operation was a treatment modality for selected
patients whose lesions were located peripherally, who were
stable hemodynamically, and who had reasonable liver
function (Child-Pugh A or B). However, one-stage emer-
gency liver resection resulted in an in-hospital mortality of
16.5 to 100% [15]. This poor outcome is due to the tumor
stage and the liver functional reserve being unclear. Fur-
thermore, hemorrhagic shock renders the liver function
weaker than usual. The presence of coagulopathy in a
patient with compromised liver function further increases
the risk. When compared with one-stage emergency liver
resection, staged liver resection has a much lower in-hos-
pital mortality rate (0-9%) and a better survival rate: 1-year
survival rate, 54.2-100%; 3-year survival rate, 21.2-48%;
and 5-year survival rate, 15-21.2%) [15]. Other alternatives
have been described in small studies or case reports,
including alcohol injection [16], the use of radiofrequency
ablation [17], or the use of new chemicals such as OK-432
[18], with some success.

Thirty-day mortality after TAE ranges from 0 to 38%
[11-13, 19-21] which is comparable to our study. In pre-
vious studies, Liu et al. [4] noted that early mortality was
largely determined by the prerupture disease state (known
diagnosis of HCC before rupture), the liver function at the
time of rupture (total serum bilirubin level), and the
severity of hemorrhage from the rupture (shock and
hemoglobin level on admission), whereas Tan et al. [21]
asserted that the presence of cirrhosis, Childclass C status,
shock on admission, a higher blood transfusion require-
ment, raised alpha fetoprotein, raised alkaline phosphatase,
raised aspartate transaminase, and raised indocyanine green
at 15 min were all associated with increased risk of 30-day
mortality. In this study, a low hemoglobin level, elevated
bilirubin, prolonged prothrombin time (INR > 1.3), low
albumin level, and unsuccessful embolization were asso-
ciated with 30-day mortality apart from old age. Low
albumin level was the only independent risk factor for

30-day mortality. Ten patients had radiological evidence of
right portal vein thrombosis, 5 patients had left portal vein
thrombosis, and 4 had main portal vein thrombosis; none of
these was associated with early mortality. For those who
had a successful TAE (57/62), liver failure was the cause of
death in 10 patients (18%) (Four of them died within one
month, and only four of them had portal vein thrombosis.)
TAE can be performed without complications in patients
with portal vein thrombosis [10]. For significance of portal
vein thrombosis in patients with ruptured HCC who
underwent TAE were not well defined in previous studies.
In hemodynamically unstable patients with ruptured HCC
who are already in such a critical condition, TAE may be
the only viable option, despite the presence of portal vein
thrombosis. Our study indicates that, although the number
of patients in each group was small, and it is difficult to
draw any precise conclusion, the presence of portal vein
thrombosis should not be regarded as an absolute contra-
indication for TAE.

Surgical resection was possible in only seven patients
(11%), which was lower than in contemporary studies
(21-56%) [15]. This was due either to poor liver function
or to multiple tumors on presentation. Nevertheless, our
results showed that staged liver resection after emboliza-
tion was safe and resulted in better survival. We agree with
the current idea that TAE should be the choice of hemos-
tasis at presentation of ruptured HCC and should be
followed by staged hepatectomy in selected patients.

In conclusion, our study shows that TAE can achieve
good hemostasis. Low albumin levels reflect poor liver
reserve and may predict early mortality. Portal vein
thrombosis should not be regarded as an absolute contra-
indication for TAE.
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