
Hepatocellular carcinoma is the most common malignancy among males and the 7th among female patients in the
Kingdom of Saudi Arabia. This is due to the endemicity of hepatitis B and hepatitis C. Spontaneous rupture of
hepatocellular carcinoma is rare. We report 4 cases of spontaneous rupture of hepatocellular carcinoma.  Initial control of
bleeding was achieved surgically in 3 patients and by embolization in the 4th patient.  All patients had very good hepatic
reserve as reflected by Child-Pough scoring (A & B).  We found that the incidence of ruptured hepatocellular carcinoma
among 85 patients was 4.7%.  The prognosis of this subgroup of patients is poor as reflected by the low median survival
ranging from 6-16 weeks.
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H died during the same admission, 2 patients died 2 and
4 months after the first presentation and the 4th
patient died 6 weeks after embolization.  The Child-
Pough scoring was A, A, B, and B.  All patients had
re-bleeding from the tumor. Liver function tests were
not significantly altered.  There was no evidence of
clinical or sub-clinical coagulopathy. There were no
specific sites of rupture in the liver.  Three patients
had re-bleeding confirmed by the presence of
hemoperitoneum as shown by computerized
tomography (CT) scan and paracentesis.  The 4th
patient died of hepatic encephalopathy.  The
incidence of ruptured HCC in our study is 4.7%.
The mortality rate was 1.2%.  Packing-suturing and
embolization are effective methods of controlling the
initial bleeding.  However, a multi-modality
approach is recommended to control further bleeding
and probably improve the quality of life of patients.
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ABSTRACT

epatocellular carcinoma (HCC) is a common
malignancy in the Kingdom of Saudi Arabia

(KSA) with the majority of patients presenting at late
stages where any effective therapy is precluded by
the advanced nature of the tumor.  The prognosis is
generally dismal,1 and the mortality is high.2,3

Rupture of HCC is the 2nd common cause of
spontaneous hemoperitoneum at 24% following
gynecological diseases at 44%.4  Among
complications due to HCC, spontaneous rupture is
uncommon.  In this article, we report our experience
of treating 4 cases of spontaneous rupture of HCC in
cirrhotic livers due to hepatitis C, hepatitis B and
schistosomiasis.  The total number of patients with
proven HCC was 85 admitted to King Abdul-Aziz
Hospital and Oncology Center between 1990 and
1999.  The bleeding was controlled in 3 patients by
packing and suturing and in one patient by
embolization of the left hepatic artery. One patient
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Case Report.  Patient One.  A 49-year-old male
patient was admitted with 2 days complaint of left
hypochondrial pain that was dull, localized,
increased by lying flat and relieved after passage of
stool.  It was associated with watery diarrhea.  He is
known to be hypertensive and cirrhotic secondary to
hepatitis C infection.  On examination, patient
looked fairly well.  His temperature was 37.7oC,
pulse 80 beats/min and blood pressure 100/70
mmHg.  General examination revealed a tinge of
jaundice, spider nevi, bilateral gynecomastia,
bilateral pitting edema of the legs and ecchymosis
over knees.  Abdominal examination revealed slight
tenderness in the left hypochondrial area and ascites.
Bowel sounds were normal.  Investigations revealed:
Hemoglobin (Hb) 11.5 (14 - 18 g/dL), packed cell
volume (PCV) 37.7 (42 - 52), WBC 15.5 (4.8 -10.8 x
109/l), platelets 150 x 109 (130-400 x 109/l), serum
glutamic-oxaloacetic transaminase (SGOT) 183 (5-
50 iu/L), serum glutamic pyruvic transaminase
(SGPT) 126 (5-55 iu/L), gamma glutamyl transferase
(GGT) 213 (5-55 iu/L), hepatitis C positive
antibodies, alpha-fetoprotein 60.1 (0-5.8 ng/ml), total
serum bilirubin 24 (5-17 umol/l), serum albumin 36
(35-50 g/L), international normalized ratio (INR) 1.2
and partial thromboplastin time (PTT) 36.6/32.3.
The Child-Pough scoring was A.  Abdominal
ultrasound showed multiple hepatic nodules and
hemoperitoneum.  Laparotomy revealed
hemoperitoneum and cirrhotic liver with 3 soft
nodules in the right and left lobes of the liver
profusely bleeding.  Packing and suturing did not
control the bleeding, so the common hepatic artery
was isolated and ligated; the bleeding stopped
(Figure 1).  Post-operatively, the liver decompensated
and the patient bled massively intra-peritoneally as
demonstrated by paracentesis.  The patient died on
the 9th post-operative day.  Histopathology showed
necrotic poorly differentiated HCC arising in a
cirrhotic liver.  

Patient 2. A 40-year-old male patient was
hospitalized through the Emergency Department due
to sudden onset of epigastric pain of 10 hours
duration, which then became generalized and
associated with vomiting.  The patient had no history
of previous similar attacks, and had schistosomiasis
in the past.  On examination, blood pressure was
100/60 mmHg, pulse was 98 beats/min.  The
epigastric region was tender with guarding.  There
was ascites and bowel sounds were absent.
Hemodynamically, the patient was stable with Hb
13.0 (14 -18 g/dL), PCV 36.0 (42-52), WBC 24.3
(4.8-10.8 x 109/l), platelets 126 X 109 (130 - 400 x
109/l), total serum bilirubin 23 (5-17 umol/l), serum
albumin 23 (35-50 g/l), SGOT 65 (5-50 iu/L, SGPT
55 (5-55 iu/L), GGT 165 (5-55 iu/L), INR 1.3, PTT
38/36. Patient’s serology for hepatitis B surface
antigen (HBsAg) and hepatitis C virus antibody
HCV-Ab was negative. Alpha-fetoprotein was 350

(0-5.8 ng/ml).  The Child-Pough scoring was A.
Upper gastro-intestinal endoscopy revealed non-
bleeding esophageal varices.  Abdominal ultrasound
showed a mass in the right lobe of the liver and
ascites.  Computerized tomography scan
demonstrated a large tumor in the right lobe of the
liver and huge hemoperitoneum.  Laparotomy
revealed hemoperitoneum and cirrhotic liver with a
large mass measuring 10x8 cm in the right lobe of
the liver.  The mass was oozing blood.  Packing and
suturing controlled bleeding.  Histopathology
showed well-differentiated HCC (Figure 2). The
patient was discharged well on the 7th post-operative
day.  Two months later, the patient was re-admitted
because of hypovolemic shock.  Abdominal CT scan
demonstrated replacement of the right lobe of the
liver by the tumor which also invaded the chest wall,
diaphragm, porta hepatis, transverse colon,
gallbladder with hemoperitoneum.  The patient died
2 months after the first presentation.

Patient 3. A 72-year-old male patient was
admitted through the Emergency Department due to
left hypochondrial pain, fatigability and sweating of
3 days duration.  He was anorexic and constipated.
He denied vomiting and hematemesis.  The patient
was known to be hypertensive, chronic hepatitis B
virus (HBV) carrier, cirrhotic with a mass arising
from the left lobe of the liver and fundal varices.
Biopsy of the hepatic lesion was planned but not
accomplished because of technical difficulties.  On
examination he was fully conscious.  He looked pale,
ill and in pain.  He was not jaundiced.  His pulse was
86 beats/min and his blood pressure was 90/50
mmHg. General examination revealed bilateral
gynecomastia and bilateral pitting lower limb edema.
On abdominal examination there was generalized
gaseous distension and generalized tenderness but no
rigidity. He had reducible paraumbilical and inguinal
hernias. Bowel sounds were normal.  His
investigations on admission were as follows: Hb 10.3
(14-18 g/dL); WBC 11.3 (4.8 -10.8 x 109/l); platelets
169 x 109 (130 - 400 x 109/l); serum albumin 28 (35-
50 g/L); SGOT 245 (5 - 50 iu/L); SGPT 231 (5-55
iu/L), GTT 91 (5-55 iu/L), total serum bilirubin 5 (5-
17 mmol/L); INR 1.4, PTT 38/30 and alpha-
fetoprotein 4.3 (0-5.8 ng/dl). The Child-Pough
scoring was B. Abdominal x-rays showed markedly
dilated small and large bowel loops, no air-fluid
levels and no free gas under the diaphragm.  The
patient was managed conservatively. Within 24
hours the patient’s pain worsened and he was more
distended and tender all over the abdomen.  His
blood pressure was maintained but he had
tachycardia (Pulse: 110 beats/minute). His Hb
dropped to 6.1 g/dl.  Emergency laparotomy revealed
cirrhosis, hemoperitoneum and ruptured cystic
swelling in the left lobe of the liver which was still
bleeding. The contents of the swelling were removed
and sent for histopathology. The bleeding was
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Figure 1 - Operative field showing cirrhotic liver and the bleeding sites
were controlled by packing-suturing.

Figure 3 - CT scan abdomen showing a huge mass in the left lobe of the
liver and extending to the right lobe with central necrosis.

stopped with packing of the cyst with surgicel and
suturing of the edges.  On the 2nd postoperative day
he developed deep vein thrombosis which was
proved by doppler scan. He was anticoagulated with
heparin 5000 iu subcutaneously twice daily. The
patient was discharged home on the 14th
postoperative day in good condition. Histopathology
of the content of the cystic swelling showed necrotic
HCC. After 2 months, the patient was re-admitted for
chemoembolization. Magnetic resonance image at
that time revealed a 7.8 x 6.4 cm mass in the right
lobe of the liver and another mass measuring 3.8 x
2.4 cm in segment VI. Chemoembolization was tried
but the patient became unwell with elevation of his
blood pressure, so the procedure was terminated.
Subsequently the patient developed a drop in his Hb
with ascites and an elevation of his serum potassium.
Abdominal paracentesis showed bloody ascites.  The
patient died 4 months after the initial presentation.

Patient 4. A 30-year-old female patient was
referred to our oncology center as a case of HCC for
further treatment.  She gave a history of epigastric
pain of 3 months duration.  The pain was dull and
localized. It was not associated with vomiting,
hematemesis, melena, fever or jaundice. There was
no past history of blood transfusion or alcohol intake.

Three weeks after admission she started to develop
abdominal discomfort with respiratory
embarrassment. Abdominal paracentesis with free
drainage was carried out.  There was hemorrhagic
ascitic fluid.  Urgent embolization of the left hepatic
artery was carried out and the Hb level rose to 11.0
g/l. The patient was discharged on supportive
therapy.  On initial examination, the patient looked
ill.  Her vital signs were stable.  There was pallor but
no jaundice or signs of chronic liver diseases.
Abdominal examination revealed a huge epigastric
mass.  There was no ascites.  Her investigations were
as follows: Hb 7.2 (14 - 18g/dL), PCV 25.2 (42 - 52),
mean corpuscular volume 66.4 (80 - 94 fL), mean
corpuscular Hb 19 (27 - 31 pg), mean corpuscular Hb
Concentration 28.7 (33 - 37 g/dL), WBC 6.7 (4.8 -
10.8 x 109/l), platelets 232 x 109 (130-400 x 109/l),
SGOT 39 (5-50 iu/l), SGPT 40 (5-55 iu/l), GGT 165
(5-55 IU/L), positive HBsAg, alpha-fetoprotein >
5000 (0 - 5.8 iu/ml), serum albumin 29 (35-50 g/l),
INR 1.2, PTT 28.4/25.4.  The Child-Pough scoring
was B.  Contrast CT scan of abdomen showed a large
(18.0 x 11.0 cm) mass in the left lobe of the liver and
extending to the right lobe with central necrosis.  The
mass reached the anterior and left lateral abdominal
walls, and encroached significantly on the porta

Figure 2 - Poorly differentiated hepatocellular carcinoma showing an
area of capsular rupture (Hematoxylin & Eosin x 250).

Figure 4 - Peritoneal cytology demonstrating clusters of malignant
hepatocytes (Hematoxylin & Eosin x 200).
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hepatis with mild indentation on the portal vein.  It
also compressed the gastric fundus. The peri-
pancreatic and para-aortic lymph nodes were
enlarged (Figure 3).  Urgent embolization of the left
hepatic artery with polyvinyl alcohol particles (PVC)
was carried out until 95% of the tumor bed was
embolized. The peritoneal cytology showed clusters
of malignant hepatocytes with large hyperchromatic
nuclei, multiple nucleoli and ample eosinophilic
cytoplasm with increased nuclear/cytoplasmic (N/C)
ratio (Figure 4).  Review of the tru-cut liver biopsy
which was carried out 2 months prior to her
admission demonstrated, HCC, chronic active
hepatitis Grade II and peri-portal fibrosis Stage II.
Because of the extensive and metastatic nature of the
tumor, there was no justification for surgical
intervention.  The patient was discharged on
supportive therapy with Hb 11.5 g/dl, and 6 weeks
after discharge, the patient died of hepatic
encephalopathy.

Discussion. Hepatocellular carcinoma (HCC)
is very common in KSA. According to the local
tumor registry (1996) it is ranked the first malignant
tumor among male adults and the 4th among female
adults.5 Rupture of HCC is a well known catastrophic
complication which may be spontaneous or
following transcatheter arterial embolization
(TAE),6-9 interferon therapy,10 trans-jugular
intrahepatic porto-systemic shunt  (TIPS)11 or
abdominal trauma.12 The relative incidence of
spontaneous rupture of HCC ranges between 2% to
26%;4,13 being low in the western hemisphere4,14 and
high in Southeast Asia.13,15  The incidence in our
study is (4/85) 4.7%.  The mechanism of
spontaneous rupture is not clear but it seems to be
due to rapid expansion of the tumor secondary to
bleeding from within its substance.16 It may also be
due to an area of acute inflammation with consequent
bleeding, coagulopathy or tumor necrosis.

Rupture of HCC was predominantly in the left
lobe.3,13 Computerized tomography scan and
arteriogram are the most effective diagnostic
modalities but arteriogram has the advantage of its
therapeutic potential;17  color-doppler sonography is
helpful in detecting the rupture site by demonstrating
a high-velocity jet flow from it.18

Various methods of treatment strategies have been
described.  These include supportive measures,16,19,20

hepatectomy,15,20-22 hepatic arterial ligation,4,16,22

packing and suturing,16,22 argon beam coagulation,16

microwave,16 absolute ethanol,16 TAE2,16,20,23-27 and
staged hepatectomy after TAE.16,25,26,28  The results of
various therapeutic modalities are variable.

In our patients, hemostasis was achieved in one by
packing, suturing and hepatic arterial ligation, in 2 by
packing and suturing only and in one by
embolization of the left hepatic artery. The first
patient had hepatitis C infection with advanced

cirrhosis and poorly-differentiated HCC.  He died on
the 9th post-operative day.  The 2nd patient had
schistosomiasis, cirrhosis and a solitary well-
differentiated tumor.  The 3rd patient was a HBV
carrier with cirrhosis and necrotic HCC.  The 4th
patient had hepatitis B with chronic active hepatitis,
peri-portal fibrosis and HCC.

Early diagnosis is vital for management.
Conservative measures may be used for selected
patients in extremely poor condition.16,29 Long-term
survival has been achieved following hepatic
resection.15,19,21,22,25,29 Transcatheter arterial
embolization  is highly effective and is the treatment
of choice for initial hemostasis.2,16,23,24,27  Selective
surgery seemed better than TAE although the
difference was not statistically significant.30

However, TAE has the lowest hemostatic failure rate
(20%).20  At present in the majority of patients with
ruptured HCC, TAE followed by hepatectomy (if the
lesion is resectable) seems the most appropriate
treatment.16,25,26,28 Wakahara et al demonstrated no
viable tumor cells following combined TAE and
resection.31 The post-operative mortality following
left lobectomy, right lobectomy, excesion, hepatic
arterial ligation and direct hemostesis is high 45.5%.3

Rupture of HCC leads to intra-peritoneal
recurrence which necessitates re-operation.32,33 A few
patients have long-term survival after resection of
implanted metastasis.33 However, there was no
difference in the rates of peritoneal dissemination
between ruptured and non-ruptured HCC.34 This
study demonstrates that initial control of bleeding by
packing, suturing, hepatic arterial ligation and
embolization is feasible but is not enough to prevent
further bleeding or the progression of the disease
since all our 4 patients died after short intervals, 9
days, 8 weeks, 16 weeks and 6 weeks respectively.
Additionally, long-term survivors have not been
reported.29 The median survival following
hepatectomy ranges between 30-375 days,20,26 while
following TAE alone was 149-202 days.20,24  In our
study, the 4th patient who underwent embolization
survived 6 weeks only.

Patients with cirrhosis or HCC should have
periodic surveillance with liver ultrasound and serum
alpha-fetoprotein to monitor the progression of the
disease and the development of metastasis.  Why
some patients with HCC rupture spontaneously is not
well understood. Further trials should look for factors
predicting patients who are at high risk of
spontaneous rupture of HCC. It is apparent from our
analysis that the spontaneous rupture has no relation
to the underlying cause or to the degree of hepatic
reserve. Therefore, prophylactic measures such as
TAE could be employed timely to avoid this
catastrophic complication.

In conclusion, spontaneous rupture of HCC is a
serious complication with an incidence of 4.7% and
overall mortality of 1.2%. Packing-suturing, hepatic



Hepatocellular carcinoma ... Al-Mashat et al

       
 870     Saudi Med J 2002; Vol. 22 (7) www.smj.org.sa

arterial ligation and embolization can achieve initial
control of bleeding. It should be emphasized that this
approach is not adequate to prevent subsequent re-
bleeding or advancement of the disease, which
affects the quality of life. Elective surgery on
selected patients after initial hemostasis gives a
better expectancy than emergency laparotomy.
Staged hepatectomy after TAE is the rational
treatment for the majority of patients. Predicting
factors for spontaneous rupture should be evaluated,
since this might improve the management and
survival of these patients.

Acknowledgment.  We would like to thank Dr.
Mohammed Bakhotmah for his revision of the manuscript and
his valuable advice.  Also, we thank Ms. Joy Almeda De Silva
for her secretarial help.

References
 

Pawarode A, Voravud N, Sriuranpong V, Kullavanijaya P,
Patt YZ.  Natural history of untreated primary hepatocellular
carcinoma: a retrospective study of 157 patients.  Am J Clin
Oncol 1998; 21: 386-391.
Trillo Parejo P, De Diego Gamarra J, Nino Rojo C, Trillo
Lista M, Prego Cabeza J et al.  Selective intra-arterial
embolization in spontaneous rupture of hepatocarcinoma.
Rev Esp Enferm Dig 1996; 88: 569-572.
Descottes B, Lachachi F, Valleix D, Durand-Fontanier S,
Sodji M, Pech de Laclause B et al.  Ruptured
hepatocarcinoma.  Report of 22 cases.  Chirurgie 1999; 124:
618-625.
Vivarelli M, Cavallari A, Bellusci R, De Raffele E, Nardo B,
Gozzetti G et al.  Ruptured hepatocellular carcinoma: an
important cause of spontaneous hemoperitoneum in Italy.
Eur J Surg 1995; 161: 881-886.
National Cancer Registry. Kingdom of Saudi Arabia;
Ministry of Health: May 1996.  ISSN: 5646-1319.
 Liu CL, Ngan H, Lo CM, Fan ST.  Ruptured hepatocellular
carcinoma as a complication of transarterial oily
chemoembolization.  Br J Surg 1998; 85: 512-514.
Sakamoto I, Aso N, Nagaoki K, Matsuoka Y, Uetani M,
Ashizawa et al.  Complication associated with transcatheter
arterial embolization for hepatic tumours.  Radiographics
1998; 18: 605-619.
Pijl ME, Pattynama PM, Van Hoek B.  Liver rupture
after transcatheter arterial ahemoembolization of a giant
hepatocellular carcinoma.  J Vasc Interv Radiol 1999; 10:
895-897.
Sakamoto Y, Kita Y, Takayama T, Kawauchi N, Minagawa
M, Makuuchi M.  Rupture of hepatocellular carcinoma after
transcatheter arterial embolization. An unusual case.
Hepatogastroenterology 1999; 46: 453-456.
Onitsuka A, Yasuda H, Yamada N, Miyata T, Kachi T.
A case of ruptured hepatocellular carcinoma with rapid
growth after the interferon therapy in chronic hepatitis.
Nippon Geka Gakkai Zasshi 1994; 95: 838-842.
Nakamura K, Takashima S, Kaminou T, Hayashi S.
Morimoto A, Matsuo R et al. Transjugular inrtahepatic
portosystemic shunt for patients with hepatoma.  Nippon-
Igaka-Hoshasen-Gakkai-Zasshi 1995; 55: 187-189.
Akriviadis EA.  Haemoperitoneum in patients with ascites.
Am J Gastroenterol 1997; 92: 567-575.
Chen CY, Lin XZ, Shin JS, Lin CY, Leow TC, Chen CY et
al.  Spontaneous rupture of hepatocellular carcinoma.  A
review of 141 Taiwanese cases and comparison with non-
rupture cases.  J Clin Gastroenterol 1995; 21: 238-242.
Kelly J, Al-Fallouji M.  Ruptured hepatoma presenting with
peritonitis and acute lactic acidosis.  Int J Clin Pract 1997;
51: 258-259.

Pawarode A, Voravud N.  Ruptured primary hepatocellular
carcinoma at Chu Lalongkorn university hospital: a
retrospective study of 32 cases.  J Med Assoc Thai 1997; 80:
706-714.
Zhu LX, Wang GS, Fan ST.  Spontaneous rupture of
hepatocellular carcinoma.  Br J Surg 1996; 83: 602-607.
Gonzalez-Ojeda A, Medina-Franco H, Aldrete JS.
Spontaneous haemorrhage in liver neoplasms: experience at
an institution.  Rev Gastroenterol Mex 1998; 63: 126-130.
Ishida H, Konno K, Hamashima Y, Naganuma H,
Komatsuda T, Sato M et al.  Sonographic and colour
Doppler findings of rupture of liver tumours.  Abdom
Imaging 1998; 23: 587-591.
Xu HS, Yan JB.  Conservative management of spontaneous
ruptured hepatocellular carcinoma.  Am Surg 1994; 60: 629-
633.
Chen TZ, Wu JC, Chan CY, Sheng WY, Yen FS, Chiang JH
et al.  Ruptured hepatocellular carcinoma: treatment strategy
and prognostic factor analysis.  Chung Hua I Hsueh Tsa
Chih (Taipei) 1996; 57: 322-328.
Shirabee K, Kitamura M, Tsutsui S, Maeda T, Matsumata T,
Sugimachi K et al.  A long-term survivor of ruptured
hepatocellular carcinoma after hepatic resection.  J
Gastroenterol Hepatol 1995; 10: 351-354.
Chen MF, Hwang TL, Jeng LB, Jan YY, Wang CS.  Clinical
experience with hepatic resection for ruptured hepatocellular
carcinoma.  Hepatogastro-enterology 1995; 42: 166-168.
Masbou J, Perney P, Pradel J, Beaufort P, Le Bricquir Y,
Bruel JM et al.  Haemostatic embolization of hepatocellular
carcinoma with portal vein thrombosis complicated by
haemoperitoneum.  Presse Med 1996; 25: 281-283.
Boyer JC, Zins M, Vilgrain V, Sibert A, Najmark D,
Vullierme MP et al.  Haemoperitoneum caused by
spontaneous rupture of hepatocellular carcinoma.  Value and
prognostic factors of hepatic artery embolization.  J Radiol
1995; 76: 365-369.
Shimada R, Imamura H, Makuuchi M, Soeda J, Kobayashi
A, Noike T et al.  Staged hepatectomy after emergency
transcatheter arterial embolization for ruptured
hepatocellular carcinoma.  Surgery 1998; 124: 526-535.
Shuto T, Hirohashi K, Kubo S, Tanaka H, Hamba H, Kubota
D et al.  Delayed hepatic resection for ruptured
hepatocellular carcinoma.  Surgery 1998; 124: 33-37.
Ngan H, TSO WK, Lai CL, Fan ST.  The role of hepatic
arterial embolization in the treatment of spontaneous rupture
of hepatocellular carcinoma.  Clin Radiol 1998; 53: 338-341.
Yoshida H, Onda M, Tajiri T, Umehara M, Mamada Y,
Matsumoto S et al.  Treatment of spontaneous ruptured
hepatocellular carcinoma. Hepatogastroenterology 1999; 46:
2451-2453.
Chiappa A, Zbar A, Audisio RA, Paties C, Bertani E,
Staudacher C.  Emergency liver resection for ruptured
hepatocellular carcinoma complicating cirrhosis.
Hepatogastroenterology 1999; 46: 1145-1150.
Leung KL, Lau WY, Lai PB, Yiu RY, Meng WC, Leow CK.
Spontaneous rupture of hepatocellular carcinoma:
conservative management and selective intervention.  Arch
Surg 1999; 134: 1103-1107.
Wakahara M, Tanaka S, Tanemura H, Ooshita H, Kanno A,
Hiraoka T et al.  A case report, disappearance of cancer cells
confirmed by surgical resection after Transcatheter hepatic
artery embolization (TAE) for ruptured hepatocellular
carcinoma.  Gan To Kagaku Ryoho 1999; 26: 1903-1906.
Yunoki Y, Takeuchi H, Makino Y, Murakami I, Yasui Y,
Tanakaya K et al.   Intra-peritoneal seeding of ruptured
hepatocellular carcinoma: case report.  Abdom Imaging
1999; 24: 398-400.
Kosaka A, Hayakawa H, Kusagawa M, Takahashi H,
Okamura K, Mizumoto R et al.   Successful surgical
treatment for implanted intraperitoneal metastases of
ruptured small hepatocellular carcinoma: report of a case.
Surg Today 1999; 29; 453-457.
Yamagata M, Maeda T, Ikeda Y, Shirabe K, Nishizaki T,
Koyanagi N.  Surgical results of spontaneously ruptured
hepatocellular carcinoma.  Hepatogastroenterology 1995;
42: 461-464.

  1.

  2.

  3.

  4.

  5.

  6.

  7.

 8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.


