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Abstract
AIM: Hepatocellular carcinoma (HCC) with bile duct tumor
thrombosis (BDT) is a rare event. The prognosis of this type
of patients is very dismal. The aim of this study was to
share the experience in the diagnosis and treatment of HCC
with BDT, to further improve the prognosis of these patients.

METHODS: Thirty-four patients of HCC with BDT received
surgical treatment in authors’ institute from July 1987 to
January 2003 were reviewed retrospectively. The experience
in the diagnosis and treatment, and the outcome of this
type of HCC patients were summarized.

RESULTS: Thirty of the 34 patients (88.2%) were positive
for alpha-fetoprotein (AFP) (>20 µg/L), and 12 patients
(35.3%) were found having obstructive jaundice before
operation, 18 cases were suspected of “obstruction of bile
duct” preoperatively. The primary tumors were frequently
located at the left medial (13 cases) or right anterior lobe
(14 cases). Thirty-one patients received liver resections and
removal of BDT, while the other 3 patients received removal
of BDT combined with hepatic artery ligation and cannulation
(HAL+HAI), or only removal of BDT because their liver
function reservation and general condition could not tolerate
the primary tumor resection. The 1-year survival rate was
71.4%(20/28). The longest disease-free survival was over
15 years. The intrahepatic tumor recurrence within 1 year
after operation was found in 14 patients (14/28, 50.0%).

CONCLUSION: Surgical removal of primary tumors and BDT
is safe and beneficial to the HCC patients with BDT. Early
detection, diagnosis, and surgical treatment are the key
points to prolong the survival time of patients.
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INTRODUCTION
Obstructive jaundice as the main presenting clinical feature is
uncommon in patients with hepatocellular carcinoma (HCC).
Only 1-12% of patients with HCC manifest obstructive
jaundice as the initial complaint[1-3]. Mallory et al. described

the first such case in 1947, in which HCC invaded the cystic
duct and gave rise to obstructive jaundice caused by the tumor
thrombosis[4]. These kinds of patients were clinically classified
as “icteric-type hepatoma”[5] or “cholestatic type of HCC”[6].
     Tumor thrombus in bile duct (BDT) is one of the main
reasons for obstructive jaundice. The incidence was 1.2-9% in
previous reports[2,3,5-8]. However, Huang et al. found the
incidence was only 0.53%[9]. It is usually difficult to make
diagnosis before operation, because of the low incidence rate,
ignorance of this disease, and the difficulty for the imaging
diagnosis to find the BDT preoperatively. The prognosis of
this type of HCC patients is very dismal, but is better than
those with jaundice caused by hepatic insufficiency.
Identification of this group of patients is clinically important,
because surgical treatment may be beneficial. In this study,
we summarized our experience in the diagnosis and treatment
of 34 cases of this type of HCC during the past 15 years.

MATERIALS AND METHODS

Patients’ information
From July 1987 to January 2003, totally 4 324 patients suffering
from HCC received surgical treatment in Liver Cancer Institute
and Zhongshan Hospital, Fudan University (former Shanghai
Medical University), and 34 cases (0.79%) were found having
tumor thrombosis in bile duct. Among of them, 28 cases were
male, and 6 cases were female. The mean age of patients was
48.5 years (32­76 years). The history of hepatitis B virus (HBV)
infection or HBsAg positive was found in all of the patients,
and liver cirrhosis in 94.1%(32/34) of patients. Thirty of them
(30/34, 88.2%) were positive for alpha-fetoprotein (AFP)
(>20 µg/L), and the highest was over 2 000 µg/L. Preoperative
obstructive jaundice was found in 12 patients (12/34, 35.3%),
and 2 of them had the history of “transient cholangitis” with
the manifestation of transient jaundice. The history of
“hemorrhage of upper digestive system” was found in 2
patients. Four patients had the history of preoperative
transcatheter arterial chemoembolization (TACE) (Table 1).

Imaging diagnostic features
Ultrasonography (US) and CT scan were performed in all of
the patients. Magnetic resonance cholangiography (MRCP)
was also done in 12 patients in recent 3 years. (Figures 1, 2)
Eighteen cases were suspected of “obstruction of bile duct”
because of the occurrence of preoperative jaundice (12 cases),
and/or dilation of intrahepatic bile duct shown in imaging
diagnosis (in 6 cases without obstructive jaundice). Only 9
cases of them were obviously shown tumor thrombosis in the
bile duct by US, CT scan or MRI preoperatively. One case
with neoplasm in the bile duct, while no obvious intrahepatic
lesion, was misdiagnosed as cholangiocarcinoma, in spite of
the positive AFP.

Characteristics of the primary tumors and BDT
The size of primary tumors was 6.4±2.5 cm in diameter (2-15 cm).
All of the primary tumors had no capsule, with unclear tumor
margin, and invasive pattern of growth. The primary tumors
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were located at the segment IV in 13 cases, right anterior section
(segments V and VIII) in 14 cases, segment I (caudate lobe) in
1 case, segment II-III in 4 cases, and segment VI in 2 cases.
The tumor thrombus located at left hepatic duct (LHD) in 5
cases, LHD to common hepatic duct (CHD)/common bile duct
(CBD) in 9 cases, right hepatic bile duct (RHD) in 5 cases,
RHD to CHD/CBD in 8 cases, and CBD in 7 cases. According
to Ueda classification[10], 2 cases belonged to type I, 8 cases
type II, 16 cases type IIIa, 1 case type IIIb, and 7 cases type
IV. In 2 cases, the BDT was as long as 6 cm, and 9 cm,
respectively (Table 1, Figure 1).

Treatment strategies
All of the patients received surgical treatment. Thirty-one
patients received liver resection and removal of the tumor
thrombosis (or thrombectomy). Among them, 12 patients
received left hemihepatectomy, 2 cases received left lateral
sectionectomy, 11 cases received limited partial resection of
the liver, 5 cases received right hemihepatectomy, and 1 case
received resection of the left lobe and caudate lobe of liver,
and CHD, and RHD-jejunum anastomosis. Two patients
received removal of CBD thrombosis combined with hepatic
artery ligation and cannulation (HAL+HAI), and 1 patient

Figure 1  The hepatocellular carcinoma (HCC) with tumor thrombosis in common bile duct. A-C: The three phases of CT scan. One
small HCC with rich arterial blood flow is shown in the left medial lobe of liver (arrow), with the intrahepatic bile duct of both
sides and common hepatic duct dilated obviously (arrow). D: The tumor thrombosis removed from the common bile duct of this
HCC patient.

Figure 2  The imaging diagnosis of hepatocellular carcinoma with thrombosis in bile duct. A and B are pictures of CT scan, C and
D are pictures of magnetic resonance cholangiography (MRCP). These pictures show the primary tumor in right anterior lobe of
the liver, with tumor thrombosis in common hepatic duct (arrow).
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received removal of BDT only because their liver function
reservation and general condition could not tolerate the primary
tumor resection.
     The tumor thrombi were removed by the exploration of
CBD in 14 cases, from the cut end of the bile duct after liver
resection in 15 cases, and en bloc removal with the primary
tumor in 5 patients. Intraoperative active bleeding from the
CHD after removal of the thrombosis happened in 1 patient,
and hemostasis was achieved finally by infusing noradrenalin
in normal saline into the bile duct and oppressing locally.
     The operations were well tolerated. After operation, the
obstructive jaundice due to BDT was successfully relieved in
all but 2 patients. One patient with severe liver cirrhosis and
preoperative obstructive jaundice (the total serum bilirubin was
182 µmol/L) received partial resection of the right liver lobe,
and died of liver failure at the 35th d after the operation. Another
patient with severe preoperative obstructive jaundice (total
serum bilirubin was 320 µmol/L, and the direct bilirubin was
210 µmol/L) received right hemihepatectomy and removal of
thrombosis in CBD, the total serum bilirubin did not decrease
although the general condition of the patient was good, the
patient himself chose to give up the treatment and left the
hospital at the 40th d after the operation. A third patient with
obstructive jaundice (preoperative total serum bilirubin was
156 µmol/L) due to BDT in the CBD received left hemihepatectomy
and removal of BDT. His total serum bilirubin rose to over
700 µmol/L in 2 wk after operation, and finally returned to
normal in 3 mo. By now, this patient has survived for 11 mo.

Table 1  The clinical information of the 34 HCC patients with
tumor thrombosis in bile duct

Items Cases (%)

Sex
Male 28 (82.4%)
Female   6

HBV infection
HBsAg+ 34 (100%)
Liver cirrhosis 32 (94.1%)

AFP
>20 µg/L 30 (88.2%)
<=20 µg/L   4

Obstructive jaundice
+ 12 (12, 35.3%)
-

Ueda classification
Type I   2
Type II   8
Type IIIa 16
Type IIIb   1
Type IV   7

Treatment
Surgical resection 31 (91.2%)
Removal of BDT +HAL+HAI   2
Only removal of BDT   1

Survival
>1 yr 20 (20/28, 71.4%)
>3 yr   3
>15 yr   1

HCC recurrence
Within 1 yr 14 (14/28, 50.0%)
Within 3 mo   9 (9/31, 29.0%)

Survivals
The follow-up was up to February of 2003. Twenty-eight patients

were followed-up over 1 year. Twenty patients survived over
1 year. One-year survival rate was 71.4%(20/28). The longest
disease-free survival time was over 15 years. It occurred in
one female patient who received left hemihepatectomy and
removal of the tumor thrombosis in CBD (Ueda type IV) in
July of 1987. She was still alive without recurrence of cancer
up to the last follow-up. Another female patient who received
partial resection of right lobe and removal of BDT from the
RHD (Ueda type II) in August of 1993 had survived over 9
years without recurrence. The third female patient received
right hemihepatectomy and removal of CHD thrombosis (Ueda
type IIIa) in May of 1995, and received the second operation
due to HCC recurrence 3.5 years later. One male patient who
received right hemihepatectomy in September of 1999 (Type
II) had also survived over 2 years without recurrence. Fourteen
patients (14/28, 50.0%) were found intrahepatic HCC recurrence
within 1 year after operation. Nine of them (9/31, 29.0%) were
found intrahepatic recurrence within 3 mo after operations. The
survival times of the 3 patients received biliary decompression
were only 2, 3, and 3.5 mo, respectively (Table 1).

DISCUSSION
Obstructive jaundice caused by BDT, especially as the initial
presentation of HCC, is a rare event. And little is known about
this type of HCC. However, there are more and more reports
about this type of disease, and the incidence is increasing in
patients with HCC[11]. In this study, only 34 out of the 4 324
HCC patients who received surgical treatment in authors’
institute were found BDT. The incidence was only 0.79%. And
more, most of them (26/34, 76.5%) were treated in recent 5
years. This might be due to the increased understanding of
this type of HCC, further improvement of diagnosis (particularly
the imaging diagnosis), and more positive attitude towards the
treatment to this kind of patients.
       HCC invades into bile duct through the following different
mechanisms: a distal tumor may grow continuously until it
fills the entire extrahepatic biliary system; a fragment of
necrotic tumor may separate from the proximal intraductal
growth, migrate to the distal common bile duct and cause an
obstruction; hemorrhage from the tumor may partially or
completely fill the biliary tract with tumor-containing blood
clots[2,3,7-9,12,13]. These produce different types of BDT which
will also affect the patients’ prognosis[10]. In this series, 4
patients without any obvious evidence of BDT at initial diagnosis
were found BDT after TACE treatment, which suggested that
TACE might increase the possibility of BDT[11]. The exact
mechanism is not clear yet.
      Just as other types of HCC, no specific symptoms could
be found in the early stage. Only when intraductal tumor growth
occurs in the CHD and/or CBD does obstructive jaundice
become a clinical concern. The common clinical features
include high level of serum AFP, the history of cholangitis
with dilation of intrahepatic bile duct, aggravating jaundice
and rapidly developing into liver dysfunction. Unexplained
hemobilia could be the initial complaint without any
manifestation of primary tumor. And “hemorrhage of upper
digestive system”, which might be due to the hemorrhage of
bile duct (hemobilia), could also be the first manifestation.
The most important point is that we should think about the
possibility of BDT when these manifestations are found in
HCC patients.
    There are still difficult and challenging problems in
differential diagnosis of this type of HCC before operation.
Despite remarkable recent improvements in the imaging
techniques for diagnosis of HCC, such cases were still incorrectly
diagnosed as cholangiocarcinoma or choledocholithiases[2,7-14].
In this series, only 9 out of the 18 cases suspected of “obstruction
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of bile duct” were obviously shown BDT with US or CT
scan preoperatively. The others were misdiagnosed as “bile
duct stone” or cholangiocarcinoma, even though “neoplasm
in CBD” was found. All of these suggest that deeper
understanding of this type of disease is the key to further
improving the diagnosis preoperatively. Further advanced
imaging examination should be performed if the intrahepatic
bile duct of one lobe or around the tumor is found dilated.
The existence of tumor thrombosis in bile duct should be
considered when an occupying lesion is found within bile
duct. Fortunately, in recent years, more correct preoperative
diagnosis could be made in this type of patients.
      MR cholangiography (MRCP) is an absolutely noninvasive
imaging modality, which has been shown to be superior to
ERCP in detecting the presence of biliary obstruction. Both
primary liver tumors and dilatation of biliary system could be
demonstrated in MRCP[15]. Presence of intraluminal soft tissue
at the bile duct, and enhancement of the intraluminal soft tissue
in the arterial phase are 2 typical features of HCC with BDT
(Figure 2). However, these characteristic cholangiographic
features should be differentially diagnosed with papillary
type cholangiocarcinoma, intraductal polyps or mucin-
hypersecreting intrahepatic biliary neoplasm, or intrahepatic
cholangiocarcinoma with invasion of extrahepatic bile
duct, and even the bile duct stones[16]. It still relies on other
information, such as the presence of liver cirrhosis, hepatitis
markers, tumor markers (AFP, CEA), the fluctuation of
jaundice, and hemobilia.
     The prognosis of this type of HCC is generally dismal,
particularly for those with obstructive jaundice[2,3]. However,
the prognosis of these patients is better than those HCC patients
who have jaundice caused by hepatic insufficiency, which is
closely related to the stage of disease, the location and extent
of BDT. Different therapies also influence the prognosis of
this type of patients. Surgical resection is the only way that
possibly cures the patients. Jaundice is not necessarily a harbinger
of advanced disease and a contraindication for surgery. The goals
of operative intervention are biliary decompression with
removal of tumor debris or tumor-containing blood clots, and,
if possible, curative resection of the hepatic tumor. The usually
used operative methods are lobectomy (including the primary
tumor and the tumor thrombosis in bile duct), hepatectomy
combined with thrombectomy, biliary decompression and
drainage (choledochotomy with T-tube drainage alone, internal
biliary stenting, or biliary diversion). The ideal treatment is
hepatic resections[17-19]. Patients who received curative liver
resection had a much better survival rate than those without
resection[20-24]. In our series, the postoperative 1-year survival
rate of patients was 71.4%, 1-year disease-free survival rate
was 21.4%, and one patient has survived over 15 years. These
are better than that of previous reports. It might be attributed
to active attitude of the doctors and appropriate procedures of
treatment taken. All of the 4 long-term survivors received major
liver resection (hemihepatectomy) and removal of BDT, while
the 3 patients who received biliary decompression only
survived 2, 3, and 3.5 mo, respectively. So, to improve survival,
if the patient’s liver function and general condition could
tolerate, it is suggested to perform major liver resection with
removal of BDT. However, it should be very careful to perform
major liver resection for those patients with both severe liver
cirrhosis and severe obstructive jaundice, because their liver
function reservation is very poor. In this series, one patient
died of liver failure postoperatively even though his liver
function test was good (except for obstructive jaundice). If
hepatic resection cannot be accomplished with bile duct
resection due to limited liver function, non-surgical modalities
should be considered instead of surgery.
    Surgical intervention is very effective to relieve the

obstruction of bile duct in this type of patients. It could take a
long time (such as 3 mo in one case of this study) for the serum
bilirubin of patients with obstructive jaundice to return to
normal, or even transiently increase in short time after operation
though the obstruction in bile duct has been dispelled
completely. The altering pattern and the duration for the serum
bilirubin to return to normal after operation, especially for those
with sever preoperative obstructive jaundice, still need further
studying.
      The ideal way to remove BDT is en bloc resection with the
primary tumor. It is also relatively easy to remove BDT either
with the exploration of CBD or from the cut-end of bile duct
after hepatectomy. However, active hemorrhage occurred
during operation in some cases, possibly because of the
continuity of the intraductal tumor debris with the main
intrahepatic tumor. In this study, we met one patient with active
bleeding during the operation after removing the thrombosis
from the common hepatic duct. The hemostasis was achieved
finally by infusing noradrenalin in normal saline into the bile
duct and oppressing locally. Suturing, electrocauterization,
compression, Pringle’s maneuver, or hepatic arterial ligation
are some alternative ways to achieve hemostasis.
       BDT often grows faster than the primary cancer. We found
in 2 cases, the BDT was as long as 6 cm, and 9 cm, respectively,
while their primary HCC less than 6 cm. The primary tumor
often has no capsule, with unclear tumor margin, and invasive
growth. The infiltrative nature of this particular type of HCC
may in part explain their invasion of the biliary tree early in
their growth without regard to tumor size or type[25,26], which
might also be one of the reasons that the prognosis of this type
of patients was very poor. In this series, the 1-year recurrence
rate was 50.0%, and as high as 29.0% of the patients were
found having tumor recurrence within 3 mo after operation.
This might also indicate the poor malignant phenotype of this
type of HCC. Combined chemotherapy or chemoembolization
might be helpful to control the postoperative recurrence[27].
     In summary, HCC with tumor thrombosis in bile duct,
particularly with obstructive jaundice as the main presenting
clinical feature, is uncommon. The prognosis of this type of HCC
is generally dismal, but is better than those HCC patients who
have jaundice caused by hepatic insufficiency. Jaundice is not
necessarily a harbinger of advanced disease and a contraindication
for surgery. If appropriate procedures are selected and carried
out safely, it can result in long-term relief of symptoms and
occasional long-term survival. Deeper understanding, and
active attitude to treatment of this type of disease are the keys
to further improving survival of these patients.
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