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Abstract

AIM: To discuss strategies and prognosis for the emer-
gency treatment of ruptured bleeding in primary hepato-
cellular carcinoma.

METHODS: The retrospective analysis was performed
by examining the emergency treatment experiences of
60 cases of ruptured bleeding in primary hepatocellular
carcinoma. The treatment methods included surgical tu-
mour resection, transcatheter arterial embolization (TAE)
and non-surgical treatment. Univariate and multivariate
analyses were performed to identify the risk factors that
impacted 30-d mortality in the research groups.

RESULTS: The 30-d mortality of all patients was 28.3%
(n = 17). The univariate analysis showed that Child-
Pugh C level liver function, shock, massive blood trans-
fusion and large tumour volume were risk factors that
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influenced 30-d mortality. The multivariate analysis
showed that shock and massive blood transfusion were
independent risk factors that impacted the 30-d mortal-
ity of surgical resection. As for the TAE patients, larger
tumour volume was a risk factor towards prognosis.

CONCLUSION: Radical resection and TAE therapy
would achieve better results in carefully selected rup-
tured hepatocellular tumours.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: The univariate analysis of 60 cases of rup-
tured bleeding in primary hepatocellular carcinoma
revealed that Child-Pugh C level liver function, shock,
massive blood transfusion and large tumour volume
were risk factors that influenced 30-d mortality. Multi-
variate analysis showed that shock and massive blood
transfusion were independent risk factors that impacted
the 30-d mortality of surgical resection. As for the tran-
scatheter arterial embolization (TAE) patients, larger
tumour volume was a risk factor towards prognosis.
Radical resection and TAE therapy would achieve better
results than non-surgical treatment in carefully selected
cases of ruptured hepatocellular tumour.
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INTRODUCTION

Hepatocellular carcinoma (HCC) is a common malignan-
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cy, with bleeding being one of the most serious complica-
tions, with an occurrence rate of about 10.2%-14.5%""7.
The disease is usually accompanied by severe cirrhosis
and liver function is poor; therefore, once hepatic cells
break, mortality can be up to 32%-100%"7. The com-
monly used treatments for HCC rupture include emer-
gency liver resection, hepatic artery ligation, transcatheter
arterial embolization (TAE) and non-surgical treatment.
Although the optimal standards and therapeutic values
of the treatments have not reached a unified consensus
yet, because the onset of spontaneous rupture in HCC
is sudden, the general condition of the patient is poor,
and their liver function status is unknown, in the past
physicians were more inclined to select a non-surgical
treatment. However, it is not only the spontaneous bleed-
ing of HCC that can lead to death due to severe haecmor-
rhagic shock. Even if the bleeding is stopped temporarily
via conservative haemostasis methods, hypotension and
hypoperfusion-induced secondary liver function failure
and re-ruptured bleeding are still important reasons for
patient deaths; therefore, the treatment of HCC rup-
ture is still a problem for the surgical field*”. Because
ruptured bleeding is common in nodular and massive
HCC, while rare in diffuse HCC, given the conditions
of modern technology and greatly improved periopera-
tive management, the resection of tumour lesions could
be the best measure to restore haemostasis and improve
prognosis. As a result many scholars tend to choose
emergency liver resection®™. Yeh ez a/" thought that
liver resection was the most effective method to control
bleeding and treat the primary disease, because it may ef-
fectively restore complete haemostasis and at the same
time resect the primary lesions; some patients could also
achieve a more radical goal and obtain better long-term
effects. This paper reviewed 60 ruptured HCC patients
enrolled into the Department of Hepatobiliary Surgery in
our hospital from 2005 to 2013, focusing on comparing
differences in outcomes and the factors influencing peri-
operative mortality after deploying different treatment
strategies.

MATERIALS AND METHODS

General information

The 60 patients included 51 males and 9 females, aged
44-67 years (the mean age was 54.3 years). All patients
had a history of hepatitis B or were hepatitis B virus car-
riers, and 1 patient had abdominal trauma before onset.
TAE had been performed previously in 3 cases because
of HCC prior to onset. The initial symptoms were as fol-
lows: 54 cases of acute abdominal pain, accounting for
90% of the total, 26 cases of abdominal distension and
discomfort, and 11 cases of shock. This study was con-
ducted in accordance with the Declaration of Helsinki.
This study was conducted with approval from the Ethics
Committee of Sun Yat-Sen Memorial Hospital of Sun
Yat-Sen University. Written informed consent was ob-
tained from all participants.
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Diagnosis

B ultrasound or computed tomography scan was per-
formed on all patients, which suggested the situation of
hepatic occupying lesions and peritoneal effusions, and
blood did not coagulate after abdominal paracentesis.
The tumours were located on the liver surface; 32 cases
were on the right liver lobe, 21 cases were on the left liver
lobe, and 7 cases were on both liver lobes (11.7%). The
average tumour diameter was 11.8 cm (6-21 cm), and
21 patients had the complication of portal vein tumour-
thrombosis.

Liver function evaluation

Liver function evaluation was performed to determine
the Child-Pugh score, with 22 cases in grade A (36.7%),
19 cases in grade B (31.7%), and 19 cases in grade C
(31.7%).

Initial treatment

The initial treatment was rapid infusion to maintain cir-
culation stability and correct the shock state promptly in
view of the ruptured bleeding. HCC patients normally
also suffered complications of liver cirrhosis and poor
coagulation function, so timely plasma transfusion and a
supply of fresh blood were necessary.

Statistical analysis

SPSS 15.0 software was used for the statistical analysis.
The measured data were expressed as mean + SD, non-
continuous distribution variables were expressed as mean
T interquartile interval, and the counting data were ex-
pressed as ratios. The intergroup comparison used y” test
or Fisher exact test. The Kaplan-Meier method was used
to calculate the survival rate. All variables were imported
into the logistic regression model for stepwise selection
and analysis of perioperative mortality-related factors,
with P < 0.05 considered as statistically significant.

RESULTS

Among the 60 patients, 34 cases received surgical treatment
and 16 cases received emergency TAE treatment, while 10
cases underwent non-sutgical treatment because of their
late disease stage or extremely poor liver function. The 30-d
mortality of all patients was 28.3% (17/60, Table 1).

Among the group treated surgically, 11 cases received
only simple suture or tamponade haemostasis, 4 cases
underwent hepatic artery ligation, and the remaining 19
cases were treated with emergency liver resection.

Of the 16 patients who underwent TAE treatment,
active intraoperative bleeding was observed in 7 cases and
bleeding was successfully controlled in 12 cases, among
which 6 cases experienced postoperative recurrence of
bleeding, including 3 cases who died within 30 d after sur-
gery.

Among the 10 cases in the non-surgical treatment
group, 7 cases died within 30 d of first bleeding, so the sur-
vival rate was only 30%. The 30-d survival rate in the TAE
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Table 1 Comparison of different treatment options

Treatment option Cases (1) Death (7) Perioperative death rate

Non-surgical treatment 10 7 70.00%
TAE 16 5 18.80%
Surgical treatment

Hepatic artery ligation 4 1 25.00%
Suture hemostasis 11 4 36.40%
Hepatic resection 19 2 10.50%
Summary 60 17 28.30%

TAE: Transcatheter arterial embolization.

treatment group was 81.3% (13/16) while, in the surgical
treatment group, 7 patients died within 30 d postoperatively
so the 30-d survival rate was 79.4% (27/34). Among the 7
cases who died, 4 cases had been treated with simple suture
haemostasis and 1 case had received hepatic artery ligation.
Among the 19 cases who received liver resection, only 2
patients died within 30 d, so the survival rate was 89.5%
(17/19), consistent with the TAE group and significantly
higher than the non-surgical treatment group, with a statisti-
cally significant difference (Table 2).

The most important reason for early death of the
HCC rupture patients after treatment was liver failure
(7/17, 41.2%) and re-bleeding (10/17, 58.8%). Among
the 7 cases in the non-surgical treatment group, 5 pa-
tients died postoperatively, mainly because of rebleeding
(71.4%), and the remaining 2 patients died of liver failure.
In the TAE group, 3 patients died of rebleeding. Among
the 7 fatalities in the surgical treatment group, 5 patients
died of liver failure and 2 patients died of rebleeding;

In the surgical treatment group, the univariate analy-
sis showed that shock (P = 0.0205), Child-Pugh score
C grade (P = 0.005), jaundice (P = 0.024) and massive
blood transfusion (P = 0.037) were associated with peri-
operative mortality. However, the multivariate analysis
showed that only shock (P < 0.001) and Child-Pugh
score C grade were independent variables that impacted
the perioperative mortality.

Among the 16 cases in the TAE treatment group, the
logistic univariate analysis showed that shock (P = 0.044),
Child-Pugh score C grade (P = 0.007) and tumour diame-
ter > 13.2 cm (P = 0.047) were associated with periopera-
tive mortality, and were the important factors influencing
30-d mortality. Portal vein tumour thrombosis also had
an impact on the trend towards the survival of this group
(P = 0.055, Table 3). The multivariate analysis showed
that among the TAE patients, tumour diameter > 13.2
cm was the sole independent risk factor affecting survival.
The tumour diameters of the 3 patients who died within
30 d were all greater than 13.2 cm, and the postoperative
rebleeding rate of this group was also significantly higher
than in those with tumour diameters < 13.2 cm (100% »s
23.1%).

DISCUSSION

The ruptured bleeding of HCC is the most serious com-
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Table 2 Univariate analysis of the risk factors of mortality
after liver resection 7 (%)

Indexes Mortality P value
Yes No

Gender

Male 6 (85.7) 24 (88.9) NS

Female 1 (14.3) 3(11.2) NS
Age (yr) 56.2+7.2 52.8+6.1 NS
Shock 7 (100) 17 (62.3) 0.041
Liver cirrhosis (1) 7 (100) 25 (92.3) NS
Tumour diameter (cm) 124+3.6 10.7 +4.4 NS
Child grade

A 0 13 (48.1) NS

B 4 (57.1) 12 (44.4) NS

C 3 (42.3) 2(7.4) 0.005
Blood transfusion 2100 1200 0.037
Total bilirubin 611+125 223+89 0.024
Plasma-albumin 353+4.4 363 +4.6 NS
Portal vein tumor-thrombosis 2 (28.6) 5 (18.5) NS
Ascites

Yes 1(14.3) 2(7.4) NS

No 6 (85.6) 25 (92.6) NS
AFP 11750 £ 3460 6771 £ 2430 NS
ALT 143 + 26 127 + 36 NS
PT (INR) 127+13 118409 NS

AFP: Alpha fetal protein; ALT: Alanine aminotransferase; PT: Prothrombin
time; NS: Not significant.

plication of primary HCC, and is generally considered
a sign of end-stage HCC, with a mortality rate of up to
100%™, In recent years, with advances in liver surgery
technology and deepening understanding of HCC rup-
ture, there has been a certain degree of improvement in
the therapeutic management of ruptured bleeding of
HCC. Similar to reports from other centres, the 60 pa-
tients entolled in our hospital were predominantly males,
with a hepatitis B background, and the initial symptoms
were mainly abdominal pain, bloating and shock.

HCC rupture occurs suddenly, and the process is dif-
ficult, so no final consensus about its optimal treatment
has been reached yet, and it has always been a problem
in liver surgery*'". In our 60 patients, the overall 30-d
mortality was 28.3%, among which the perioperative
mortality in the non-surgical group was up to 70%, much
higher than in the other 2 groups. This might, of course,
be because the patients’ conditions were worse in the
non-surgical group, while it might also indicate that the
effect of non-surgical treatment was very difficult to
evaluate. This was because, although non-surgical treat-
ment could temporarily stop the bleeding, it could not
prevent the occurrence of hypotension-hypoperfusion-
induced secondary liver failure and re-ruptured bleeding,
From our data, it could also be seen that in all the cases
of early postoperative death, the most important reasons
were still liver failure and re-bleeding;

The value of emergency liver resection for HCC
rupture has always generated controversy. In the past, it
was considered that once the HCC ruptured and bled,
the patient was in the advanced stage of HCC, surgical
mortality would be high and the long-term results would
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Table 3 Univariate analysis of the risk factors of mortality

after transcatheter arterial embolization 7 (%)

Indexes Mortality P value
Yes No

Gender

Male 3 9 NS

Female 0 4
Age (yr) 63.1+43 604+77 NS
Shock 3 (100) 8 (61.5) 0.044
Liver cirrhosis & 13 NS
Tumor diameter 13.2+34 91+44 0.047
Child grade

A

B 1 9 NS

C 2 (66.7) 4 (30.8) 0.007
Blood transfusion 1400 800 0.036
Total bilirubin 50.2+7.5 443 +10.1 NS
Plasma-albumin 3323+3.7 354+5.1 NS
Portal vein tumor-thrombosis 2 (66.7) 4 (30.8) NS
Ascites

Yes 1(33.3) 5 (38.5) NS

No 2 9 NS
AFP 12334 £2365 10776 + 4472 NS
ALT 276 + 55 187 +43 NS
PT (INR) 17.2+3.1 14.8+42 NS

Data are expressed as mean + SD or n (%). AFP: Alpha fetal protein; ALT:
Alanine aminotransferase; PT: Prothrombin time; NS: Not significant.

be poot, so the choice of this treatment would usually
be negative. In recent years, with advances in surgical
techniques and gradual improvement in perioperative
management, surgeons have come to realize that tumour
lesion resection could be the best measure toward re-
storing haemostasis and prognostic improvement. Liver
resection could not only resect the primary lesion, ef-
fectively restoring haemostasis, but some patients might
also achieve a more radical outcome at the same time,
resulting in better long-term results”™' ™. Regarding
emergency liver resection, the greatest obstacle lies in the
higher perioperative mortality. The analysis of our data
showed that perioperative mortality in the surgical group
was indeed higher than in the TAE group; however,
careful analysis of the data revealed that the majority of
deaths (6/7) were patients who received palliative surgety,
while the perioperative mortality among patients who
successfully received liver resection was lower than in the
non-surgical treatment group or those who received pal-
liative sutgery (10.5% »s 33.3%), and equal to that in the
TAE treatment group. This fact provided us with new
understanding, to some extent, about the value of liver
resection in the treatment of HCC ruptured bleeding,
Of course, despite the fact that emergency liver resection
could obtain satisfactory results, as our data showed, not
all patients with HCC ruptured bleeding were suitable for
liver surgery, and the petioperative mortality of patients
who received palliative surgery was much higher than in
the liver resection group or the TAE group (33.3% wvs
10.5%, 33.3% vs 18.8%), so that a strict understanding of
the surgical indications in order to improve the resection
rate were key to reducing the mortality, which required

Baishidenge ~ WJG | www.wjgnet.com

14924

that we assess a patient’s preoperative condition as ac-
curately as possible. Patients with smaller chances should
receive TAE treatment as far as possible, but for patients
who were well prepared and equipped for the resection,
the surgery should not increase the risk of perioperative
death significantly.

As an effective treatment for HCC rupture, the value
of TAE has been recognized more and more™ ", Tts
advantages lie in its simplicity, minimal invasiveness, fast
haemostasis and rapid postoperative recovery. Patients
with Child-Pugh C grade liver function can also be treat-
ed. Meanwhile, TAE can clarify the tumour size, scope,
number and sites of bleeding, providing a basis for
HCC patients to choose phase Il surgical therapy. From
our data, it should be stated that as a palliative method,
the perioperative mortality rate of TAE was the lowest
among the 3 groups.

The univariate analysis showed that, no matter wheth-
er patients received surgery or TAE, the following factors
were assoclated with early postoperative death: shock, he-
patic encephalopathy, Child-Pugh score C class, jaundice,
hypoalbuminaemia and massive blood transfusion. These
factors could be divided into 3 categories: (1) indicators
reflecting the severity of bleeding, such as shock and
blood transfusion; (2) indicators reflecting the degree of
deterioration of liver function, such as the C grade Child-
Pugh score and jaundice; and (3) indicators reflecting the
tumour burden, such as tumour diameter. The multifacto-
rial analysis identified that shock and liver function Child-
Pugh C class had predictive value for patients receiving
surgical resection; as for the TAE patients, the tumour
diameter > 13.2 cm was an independent risk factor with
respect to prognosis. The identification of the above risk
factors has important significance for guiding treatment.
Careful evaluation of the above factors and choosing the
appropriate measures to improve the patient’s condition
(such as a greater emphasis on the importance of correct-
ing shock), could likely play important roles in improving
the treatment of HCC rupture.

From the results of the multivariate analysis it can
be seen that, as for the treatment of HCC ruptured
bleeding, actively correcting shock while minimizing the
tumour burden should no doubt have great significance
for improving the prognosis. Therefore, we believe that
the treatment of such patients should be based on a full
awareness of the patient’s condition and the individual
scenarios: actively rescuing shock was undoubtedly the
most important; it not only could reduce perioperative
mortality, but also win some time for subsequent liver
function evaluation and resectability assessment. Based
on shock being corrected, liver resection should then be
adopted for patients who can meet the above conditions,
as it would not significantly increase the risk of postop-
erative death in the eatly stages. As for patients who have
poor liver function or no possibility of tumour resection,
the mortality rate of pure non-surgical treatment was
high, so the use of TAE to control the bleeding should
be considered. After the TAE treatment, some patients
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might be suitable for phase II hepatectomy opportuni-
ties due to tumour shrinkage. As for those patients who
are ultimately unable to tolerate liver resection for vatious
reasons, they should be closely observed after TAE treat-
ment, hopefully preventing and in any case timely treating
any occurrence of re-ruptured bleeding and liver failure.
In short, ruptured bleeding is a serious complication of
HCC, for the patients with resectable conditions, emergent
liver resection would be the appropriate treatment option;
for the patients who could not undergo phase | resection,
TAE treatment had characteristics of low mortality and
high bleeding rate and might also provide the opportunity

or a second surgery in some patients.
for d surgery in tient

COMMENTS

Background

Ruptured bleeding is one of the most serious complications of hepatocellular
carcinoma (HCC); once the hepatic carcinoma breaks, the mortality would
be up to 32%-100%. The treatments of HCC rupture include emergent liver
resection, hepatic artery ligation, transcatheter arterial embolization (TAE) and
non-surgical treatment. Surgeons were more inclined to select a non-surgical
treatment in the past. With technological advances and better perioperative
management, some surgeons choose to remove the ruptured HCC tumour. But
few articles have focused on the therapeutic values of these treatments and no
consensus has been reached yet on the treatment of ruptured HCC.
Research frontiers

Once the HCC tumour has ruptured, not only can tumour bleeding lead to the
patient's death, but even when the bleeding is stopped temporarily via conser-
vative methods, hypotension and secondary liver failure and re-ruptured bleed-
ing can still cause death. Radical resection and TAE could be better measures
of haemostasis and improved prognosis. Some scholars tend to choose emer-
gency liver resection, and obtain good long-term effects.

Innovations and breakthroughs

To evaluate the therapeutic value of ruptured HCC treatments, the authors
analysed 60 ruptured HCC patients enrolled in their hospital from 2005-2013,
focused on comparing their different outcomes and factors influencing peri-
operative mortality after different treatment strategies. The univariate analysis
showed that Child-Pugh C level liver function, shock, massive blood transfusion
and large tumour volume were the risk factors that influenced 30-d mortality.
The multivariate analysis showed that shock and massive blood transfusion
were independent risk factors that impacted the mortality of the surgical re-
section group. As for the TAE patients, greater tumour volume was the sole
risk factor identified with regard to prognosis. Both radical resection and TAE
therapy would achieve better results in carefully selected ruptured hepatocel-
lular tumour cases.

Applications

The results of the study suggest that radical resection and TAE therapy would
achieve better results in carefully selected ruptured hepatocellular tumour
cases. This conclusion should be helpful when used to achieve a consensus
about the treatment of ruptured HCC.

Peer review

This is a good retrospective study in which the authors analysed the value of
different treatments for ruptured HCC. The results are interesting and suggest
radical resection and TAE therapy would achieve better results in some pa-
tients. The outcomes could then be used toward achieving a consensus about
the treatment of ruptured HCC.

REFERENCES

1 Kim YI, Ki HS, Kim MH, Cho DK, Cho SB, Joo YE, Kim HS,
Choi SK, Rew JS. [Analysis of the clinical characteristics and
prognostic factors of ruptured hepatocellular carcinoma].
Korean | Hepatol 2009; 15: 148-158 [PMID: 19581767 DOI:
10.3350/kjhep.2009.15.2.148]

Baishidenge ~ WJG | www.wjgnet.com

Lin HM et a/. Ruptured bleeding in hepatocellular carcinoma

10

11

12

13

14

15

16

17

14925

Kirikoshi H, Saito S, Yoneda M, Fujita K, Mawatari H,
Uchiyama T, Higurashi T, Imajo K, Sakaguchi T, Atsukawa
K, Sawabe A, Kanesaki A, Takahashi H, Abe Y, Inamori M,
Kobayashi N, Kubota K, Ueno N, Nakajima A. Outcomes
and factors influencing survival in cirrhotic cases with spon-
taneous rupture of hepatocellular carcinoma: a multicenter
study. BMC Gastroenterol 2009; 9: 29 [PMID: 19405938 DOI:
10.1186/1471-230X-9-29]

Castells L, Moreiras M, Quiroga S, Alvarez-Castells A,
Segarra A, Esteban R, Guardia J. Hemoperitoneum as a first
manifestation of hepatocellular carcinoma in western pa-
tients with liver cirrhosis: effectiveness of emergency treat-
ment with transcatheter arterial embolization. Dig Dis Sci
2001; 46: 555-562 [PMID: 11318532]

Abdel Samie A, Otto G, Theilmann L. [Acute haemoperito-
neum due to spontaneous tumour rupture as first manifesta-
tion of hepatocellular carcinoma]. Z Gastroenterol 2007; 45:
615-619 [PMID: 17620227 DOI: 10.1055/s-2006-927404]
Fernandez-Ruiz M, Guerra-Vales JM, Llenas-Garcia ], Del-
gado-Garcia JM, Gémez-Pellico C, Gonzalez-Barber A. [He-
moperitoenum as presentation of hepatocellular carcinoma:
experience in three cases with spontaneous tumoral rupture
and review of the literature]. An Med Interna 2008; 25: 81-84
[PMID: 18432365]

Tan FL, Tan YM, Chung AY, Cheow PC, Chow PK, Ooi LL.
Factors affecting early mortality in spontaneous rupture
of hepatocellular carcinoma. ANZ | Surg 2006; 76: 448-452
[PMID: 16768766 DOI: 10.1111/j.1445-2197.2006.03750.x]
Suberviola B, Gonzalez-Castro A, Burén FJ, de Celis A. [Hem-
orrhagic shock due to spontaneous rupture of a hepatocellular
carcinoma). Cir Esp 2007; 82: 188-189 [PMID: 17916297]

Huang JF, Wu SM, Wu TH, Lee CF, Wu TJ, Yu MC, Chan
KM, Lee WC. Liver resection for complicated hepatocellular
carcinoma: challenges but opportunity for long-term surviv-
als. J Surg Oncol 2012; 106: 959-965 [PMID: 22648995 DOI:
10.1002/js0.23172]

Yang T, Sun YF, Zhang ], Lau WY, Lai EC, Lu JH, Shen F,
Wu MC. Partial hepatectomy for ruptured hepatocellular
carcinoma. Br ] Surg 2013; 100: 1071-1079 [PMID: 23754648
DOI: 10.1002/ bjs.9167]

Yeh CN, Lee WC, Jeng LB, Chen MF, Yu MC. Spontaneous
tumour rupture and prognosis in patients with hepatocellu-
lar carcinoma. Br | Surg 2002; 89: 1125-1129 [PMID: 12190677
DOI: 10.1046/j.1365-2168.2002.02188 ]

Miyoshi A, Kitahara K, Kohya N, Noshiro H, Miyazahi K.
Outcomes of patients with spontaneous rupture of hepato-
cellular carcinoma. Hepatogastroenterology 2011; 58: 99-102
[PMID: 21510294]

Tarantino L, Sordelli I, Calise F, Ripa C, Perrotta M, Sperlon-
gano P. Prognosis of patients with spontaneous rupture of
hepatocellular carcinoma in cirrhosis. Updates Surg 2011; 63:
25-30 [PMID: 21258886 DOI: 10.1007/s13304-010-0041-8]
Zhang XF, Wei T, Liu XM, Lv Y. Spontaneous tumor rup-
ture and surgical prognosis of patients with hepatocellular
carcinoma. Scand | Gastroenterol 2012; 47: 968-974 [PMID:
22631224 DOI: 10.3109/00365521.2012.685753]

Battula N, Madanur M, Priest O, Srinivasan P, O’Grady ],
Heneghan MA, Bowles M, Muiesan P, Heaton N, Rela M.
Spontaneous rupture of hepatocellular carcinoma: a Western
experience. Am | Surg 2009; 197: 164-167 [PMID: 18926518
DOI: 10.1016/j.amjsurg.2007.10.016]

Bassi N, Caratozzolo E, Bonariol L, Ruffolo C, Bridda A, Pa-
doan L, Antoniutti M, Massani M. Management of ruptured
hepatocellular carcinoma: implications for therapy. World |
Gastroenterol 2010; 16: 1221-1225 [PMID: 20222165]

Maoz D, Sharon E, Chen Y, Grief F. Spontaneous hepatic
rupture: 13-year experience of a single center. Eur | Gas-
troenterol Hepatol 2010; 22: 997-1000 [PMID: 20555270 DOI:
10.1097/ MEG.0b013e3283293d27]

Casciaro GE, Spaziani E, Costantino A, Ceci F, Di Grazia C,
Martellucci A, Pecchia M, Cipriani B, De Angelis F, Corelli S,

October 28, 2014 | Volume 20 | Issue 40 |



18

19

JRaishideng®

Lin HM et a/. Ruptured bleeding in hepatocellular carcin

Napoleoni A, Stefanelli F, Salvadori C, Parisella M, Nicode-
mi S, Stagnitti F. Liver resection for hemoperitoneum caused
by spontaneous rupture of unrecognized hepatocellular car-
cinoma. G Chir 2012; 33: 221-224 [PMID: 22958803]

Park KK, Yang SI, Yoon MH. One stage resection of sponta-
neous rupture of hepatocellular carcinoma in the triangular
ligament with diaphragm invasion: case report and review
of the literature. World | Emerg Surg 2012; 7: 30 [PMID:
22995633 DOI: 10.1186/1749-7922-7-30]

Sun LH, Han HQ, Wang PZ, Tian W]. Emergency caudate
lobectomy for ruptured hepatocellular carcinoma with mul-

WJG | www.wjgnet.com

oma

14926

20

21

tiple primary cancers. World | Gastroenterol 2013; 19: 418-421
[PMID: 23372368 DOI: 10.3748 / wjg.v19.i3.418]

Negrini S, Zoppoli G, Andorno E, Picciotto A, Indiveri F.
Iodized oil pleural effusion in a patient previously treated
with transarterial chemoembolization for hepatocellular
carcinoma. Chest 2010; 138: 193-195 [PMID: 20605818 DOI:
10.1378/ chest.09-2213]

Shin BS, Park MH, Jeon GS. Outcome and prognostic factors
of spontaneous ruptured hepatocellular carcinoma treated
with transarterial embolization. Acta Radiol 2011; 52: 331-335
[PMID: 21498371 DOI: 10.1258 /ar.2010.100369]

P- Reviewer: Kramer JR ~ S- Editor: Yu] L- Editor: O'Neill M

E- Editor: Zhang DN

October 28, 2014 | Volume 20 | Issue 40 |



JRnishideng®

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA
Telephone: +1-925-223-8242
Fax: +1-925-223-8243
E-mail: bpgoffice@wjgnet.com
Help Desk: http://www.wijgnet.com/esps/helpdesk.aspx
http:/ /www.wjgnet.com

ISSN1007-9327

H‘” |H |
© 2014 Baishideng Publishing Group Inc. All rights reserved.




