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―Case Reports―
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Abstract

We describe the surgical treatment of a patient with diaphragmatic invasion by a
ruptured hepatocellular carcinoma (HCC) associated with biliary and portal venous tumor
thrombi. A 67-year-old man was admitted because of jaundice (total serum bilirubin, 6.6 mg�
dL). The serum concentration of alpha-fetoprotein was 236.1 ng�mL. The anti-hepatitis C virus
antibodies were present in the serum. Computed tomography showed a large hypervascular
mass in the right subphrenic region, surrounded by local effusion. Endoscopic retrograde
cholangiography revealed dilatation of the left intrahepatic bile duct caused by biliary tumor
thrombi extending from the right hepatic duct to the common bile duct. Endoscopic
nasobiliary drainage was performed, and the total serum bilirubin level returned to the normal
range. Angiography revealed a hypervascular tumor without extravasation of contrast
medium in the right lobe and obstruction of the right anterior branch of the portal vein. Right
hepatectomy was attempted 15 days after drainage. Severe invasion of the diaphragm by the
ruptured HCC was detected. Bleeding of the ruptured HCC stopped spontaneously. Partial
resection of the diaphragm was performed, followed by primary suture, without an artificial
patch. Tumor thrombectomy was performed from the common bile duct. Macroscopic
examination revealed that the ruptured HCC had invaded the diaphragm. Biliary and portal
venous tumor thrombi were present. Histopathological examination showed a moderately
differentiated HCC with biliary and portal venous tumor thrombi. The postoperative course
was uneventful. The patient was discharged on postoperative day 14. Five months after the
operation, local and intrahepatic recurrences of HCC were detected. Six months after
operation, the patient died of liver failure. In conclusion, the outcome of a patient with
diaphragmatic invasion by a ruptured HCC with biliary tumor thrombi was poor, even after
curative hepatic resection.
(J Nippon Med Sch 2012; 79: 147―152)
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Introduction

Invasion of blood vessels, particularly the portal
vein, is a common feature of hepatocellular
carcinoma (HCC), whereas bile duct invasion is rare1.
Biliary tumor thrombi are found in 2% to 9% of
patients with HCC2―5. Lin et al. have clinically
designated such cases as icteric-type HCC1. HCC
with biliary tree invasion is characterized by
obstructive jaundice and hemobilia due to rupture of
the tumor into the biliary system.
Spontaneous rupture of HCC is potentially life-

threatening 6. Accurate diagnosis and proper
management by such procedures as transarterial
chemoembolization (TACE) or operation are urgent
priorities. However, operative mortality rates of
emergency hepatectomy (28.5％―54.5%)7―9 remain
high. TACE followed by elective hepatectomy is an
effective treatment for ruptured HCC9,10. HCC with
biliary tumor thrombi is associated with increased
rates of tumor rupture and vascular invasion11.
We describe the surgical treatment of a patient

with diaphragmatic invasion by a ruptured HCC
associated with biliary and portal venous tumor
thrombi.

Case

A 67-year-old man was admitted because of
jaundice. The medical history was not relevant to
the present disorder. Initial laboratory studies
revealed the following values: serum aspartate
aminotransferase, 107 IU�L (normal, <38 IU�L);
serum alanine aminotransferase, 87 IU�L (normal,
<44 IU�L); serum alkaline phosphatase, 685 IU�L
(normal 104 to 338 IU�L); serum gamma glutamic
transpeptidase, 519 IU�L (normal, 16 to 73 IU�L);
total serum bilirubin, 6.6 mg�dL (normal, 0.2 to 1.2
mg�dL); direct serum bilirubin, 5.4 mg�dL (normal,
<0.4 mg�dL); serum albumin, 3.6 g�dL (normal, 3.8 to
5.5 g�dL); serum C-reactive protein, 3.96 mg�dL
(normal, <0.3 mg�dL); white blood cell count, 6,000�
μL (normal, 4,000 to 9,000�μL); red blood cell count,
363 × 104�μL (normal, 427 to 570 × 104�μL); serum

hemoglobin concentration, 11.7 g�dL (normal, 14 to
18 g�dL); and serum platelet count, 12.0 × 104�μL
(normal, 20 to 40 × 104�μL). The serum concentration
of des-gamma-carboxyprothrombin (DCP ) was
261,000 mAU�mL (normal, <40 mAU�mL), that of
alpha-fetoprotein (AFP) was 236.1 ng�mL (normal,
<6.92 ng�mL), and that of lectin-bound AFP (AFP-
L3%) was 32.2% (normal, <10%). The serum surface
antigen for hepatitis B was negative, and anti-
hepatitis C virus antibody was positive.
Computed tomography showed a large

hypervascular mass in the right subphrenic region,
surrounded by local effusion. The right anterior
branch of the portal vein was occluded by tumor
thrombi. Biliary tumor thrombi were seen from the
right hepatic duct to the common bile duct, and
dilatation of the left intrahepatic duct was detected
(Fig. 1). Upper gastrointestinal endoscopy revealed
mild esophageal varices without gastric varices (Li,
Cw, F1, RC0: according to the General Rules for
Recording Endoscopic Findings of Esophagogastric
Varices12). Endoscopic retrograde cholangiography
revealed dilatation of the left intrahepatic bile duct
caused by biliary tumor thrombi extending from the
right hepatic duct to the common bile duct (Fig. 2).
Endoscopic nasobiliary drainage was performed, and
the total serum bilirubin level returned to the
normal range. Angiography revealed a
hypervascular tumor without extravasation of
contrast medium in the right lobe, obstruction of the
right anterior branch of the portal vein, and an
arterioportal venous shunt of the left lateral section
(Segment 3) (Fig. 3).
Right hepatectomy was attempted 15 days after

drainage. Severe invasion of the diaphragm by the
ruptured HCC was detected. Bleeding of the
ruptured HCC stopped spontaneously. Partial
resection of the diaphragm was performed, followed
by primary suture, without an artificial patch. After
the right hepatic duct was cut, tumor thrombectomy
was performed from the common bile duct. The
stump of the right hepatic duct was sutured, and the
common bile duct was preserved. After right
hepatectomy, a biliary leakage test was performed
with an injection of saline and air, and several
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Fig.　1　Computed tomography showed a huge hypervascular mass in the right subphrenic area, surrounded 
by local effusion (white arrow) (a). The right anterior branch of the portal vein was occluded by 
tumor thrombi. Biliary tumor thrombi (black arrow) extended from the right hepatic duct to 
common bile duct, and dilatation of the left intrahepatic duct (arrow heads) was detected (b).

ba

Fig.　2　Endoscopic retrograde cholangiography 
reveal ed dilatation of the left intrahepatic 
bile duct due to biliary thrombi extending 
from the right hepatic duct to the common 
bile duct.

leakage points were repaired with fine sutures.
Hemostasis of the cut surface of the liver was
achieved with ligation and the application of a fibrin
glue spray (Bolheal ; Chemo-Sero Therapeutic
Research Institute, Kumamoto, Japan). An external
drainage catheter (19 Fr. Blake Silicon Drain;
Ethicon, Somerville, NJ, USA) was positioned in the
space created by surgery.
Macroscopic examination revealed that the

ruptured HCC had invaded the diaphragm (Fig. 4).
Histopathological examination showed a moderately
differentiated HCC with biliary and portal venous

tumor thrombi. There was no HCC at margin of
resection.
The postoperative course was uneventful. The

patient was discharged on postoperative day 14. The
serum concentrations of DCP and AFP had
decreased to 20 mAU�mL and 10.1 ng�mL,
respectively. Five months after the operation, the
serum concentrations of DCP and AFP had
increased again to 57 mAU�mL and 114.9 ng�mL,
respectively. Obstructive jaundice due to biliary
invasion of recurrent tumor was detected. Biliary
drainage was performed, and the jaundice was
improved transiently. Stenosis of the portal vein due
to invasion of recurrent tumor was detected.
Refractory ascites rapidly increased. Local and
intrahepatic recurrences of HCC were detected (Fig.
5). The biliary drainage catheter was exchanged
because drainage was poor, but total serum bilirubin
level rapidly increased. Six months after the
operation, the patient died of liver failure.

Discussion

Biliary tumor thrombi, portal venous thrombi,
diaphragmatic invasion, and rupture are poor
prognostic factors for HCC.
Icteric-type HCC is HCC with progressive

obstructive jaundice due to bile duct invasion or
hemobilia secondary to HCC13. The outcomes of
patients with icteric-type HCC are poorer than those
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Fig.　3　Angiography revealed obstruction of the right anterior branch of the portal vein (a), a 
hypervascular tumor without extravasation of contrast medium in the right lobe, and 
an arterioportal venous shunt of the left lateral section (Segment 3) (b).
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Fig.　4　Macroscopic examination revealed that the 
ruptured HCC had invaded the diaphragm.

of patients without biliary invasion2. Yeh et al.11 have
reported that HCC patients with biliary tumor
thrombi after surgery have significantly poorer
overall survival than those without thrombi (5-year
survival, 6.7% vs. 33.0%, respectively). Ikenaga et al.14

have reported that 53% of patients with bile duct
thrombosis have recurrence in the remnant liver
within 3 months after surgery. Satoh et al.15 have
found no significant difference in the survival rate
between patients with and those without bile duct
thrombi after hepatic resection. Surgical resection
has been considered the preferred treatment for
HCC with bile duct invasion; however, whether
outcomes differ between HCC with and without bile
duct invasion remains controversial.

Direct diaphragmatic involvement is found in 10%
to 13% of patients with HCC16. Although, Lau et al.17

have reported that there was no significant
difference in survival, operative morbidity, or
mortality rates after resection between HCC with
and without diaphragmatic invasion, Leung et al.18

have reported that a resection margin of 1 cm was
the only significant prognostic factor for poor
disease-free survival after en bloc resection.
Spontaneous rupture is common in patients with
HCC. The mechanism of spontaneous rupture of
HCC in the peritoneum remains unclear, but rupture
has been attributed to central necrosis in a rapidly
growing HCC, hemorrhage and venous congestion
inside a tumor, coagulopathy due to underlying
cirrhosis, and minor trauma causing a sudden
increase in pressure within a tumor19―23. In our
patient, rupture of HCC occurred, but hemostasis
was achieved spontaneously.
Staging of HCC is usually done according to the

tumor-node-metastasis (TNM) classification system of
the International Union Against Cancer (UICC)24,
which is based on tumor extension and used
worldwide. The General Rules for the Clinical and
Pathological Study of Primary Liver Cancer,
compiled by the Liver Cancer Study Group of Japan
(LCSGJ), base their classifications on TNM staging25.
Both the TNM staging system of the UICC and the
LCSGJ rules classify HCC with perforation of the
visceral peritoneum as T4, the most advanced stage
(stage 4), even if the tumor is small and solitary.
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Fig.　5　Obstructive jaundice due to biliary invasion of recurrent tumor was detected. Stenosis of the portal 
vein due to invasion of recurrent tumor was detected (a: white arrow). Local and intrahepatic 
recurrences (b: arrow head) of HCC were detected.

a b

The cumulative survival rate of patients with
ruptured HCC is reported to be higher than that of
patients with stage 4 disease who have nonruptured
HCC and similar to that of patients with stage 2 or
stage 3 disease. The cumulative disease-free survival
rate of patients with ruptured HCC is similar to that
of patients with stage 1, stage 2, or stage 3 disease
who have nonruptured HCC10. Yeh et al. have
demonstrated that elective hepatic resection in
patients with ruptured HCC may achieve long-term
survival comparable to that in patients with
nonruptured HCC26.
Recurrence of HCC can rarely be caused by

peritoneal dissemination in patients with ruptured
HCC. Although surgical treatment of peritoneal
dissemination of HCC is not curative, surgery may
improve survival and provide a good quality of life
in selected patients27. Our patient had recurrence 5
months after operation and died of liver failure 6
months after operation without peritoneal
dissemination. We could not perform resection
because both local and intrahepatic recurrence was
detected.
In this case, diaphragmatic invasion by a ruptured

HCC associated with biliary and portal venous
tumor thrombi was detected. Because the prognosis
was thought to be poor without treatment, right
hepatectomy was attempted after biliary drainage.
Although, curative hepatic resection succeeded, local
and intrahepatic recurrence of HCC occurred 5
months after the operation. Intrahepatic recurrence

might have occurred owing to biliary tumor thrombi
and portal venous thrombi. Local recurrence might
have occurred due to diaphragmatic invasion and
rupture. Surgical treatment might have been
difficult in this advanced case.
In conclusion, the outcome of a patient with

diaphragmatic invasion by a ruptured HCC with
biliary tumor thrombi was poor, even after curative
hepatic resection.
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