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Abstract
Non-hepatocellular carcinoma (non-HCC) with macro-
scopic bile duct tumor thrombus (BDTT) formation is 
rare, few radiological studies have been reported. In 
this case report, we retrospectively analyzed the imag-
ing findings of three cases of non-HCC with macroscopic 
BDTT on dynamic enhanced multislice computed to-
mography (MSCT) scan. One case of primary hepatic 
carcinosarcoma was presented as a solitary, large well-
defined tumor with significant necrotic changes. One 
case of liver metastasis from colon cancer was pre-
sented as a lobulated, large ill-defined tumor. One case 
of intraductal oncocytic papillary neoplasm involved the 
entire pancreas, presented as a cystic and solid mass 
with multilocular changes (the individual loculi were less 
than 5.0 mm in diameter). The bile duct was dilated due 
to expansible growth of the BDTT in all three patients. 
The BDTT was contiguous with hepatic or pancreatic 

tumor, and both of them showed the same enhance-
ment patterns on dynamic contrast-enhanced computed 
tomography scan: early enhancement in the hepatic 
arterial phase and a quick wash-out of contrast agent in 
the portal and equilibrium phases. Macroscopic BDTT in 
non-HCC patient is rare, dynamic enhanced MSCT scan 
may be valuable in the diagnosis of non-HCC with BDTT.
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INTRODUCTION
Hepatocellular carcinoma (HCC) associated with bile 
duct invasion and subsequent bile duct tumor thrombus 
(BDTT) formation occurs in only 0.79%-4% of  patients 
with primary HCC[1,2]. Because HCC is one of  the most 
prevalent malignant tumors, HCC with BDTT is not 
uncommonly encountered in clinical practice and its 
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clinical characteristics have been well described[3]. Non-
HCC liver tumor can also invade the biliary tree, such as 
combined hepatocellular and cholangiocellular carcinoma 
and liver metastasis[4-10]. However, only few cases of  non-
HCC with BDTT have been reported in the radiological 
literatures[5-7]. In this study, we report three cases of  mac-
roscopic BDTT: one case of  primary hepatic carcino-
sarcoma, one case of  liver metastasis from colon cancer, 
and one case of  intraductal oncocytic papillary neoplasm 
(IOPN) of  the pancreas. The cases of  primary hepatic 
carcinosarcoma or IOPN of  the pancreas associated with 
macroscopic BDTT have not been previously reported.

CASE REPORT
Patients
All three non-HCC patients with macroscopic BDTT 
were treated in our hospital. They had jaundice on ad-
mission. Liver function tests showed that aspartate ami-
notransferase, alanine aminotransferase, gamma-glutamyl 
transpeptidase and alkaline phosphatase were elevated. 
Total serum bilirubin (TBil) was significantly increased 
mainly due to direct bilirubin (DBil). Serum markers of  
hepatitis B and hepatitis C and tumor markers alpha-fe-
toprotein (AFP), carcino-embryonic antigen (CEA) and 
CA125 were all normal. However, CA19-9 was elevated 
in a patient with primary hepatic carcinosarcoma and a 
patient with IOPN of  the pancreas. All three cases of  
non-HCC with macroscopic BDTT were pathologically 
confirmed. We retrospectively analyzed the dynamic en-
hanced multislice computed tomography (MSCT) find-
ings in these three cases.

Computed tomography imaging protocols
The computed tomography (CT) examination was per-
formed using a 64-slice spiral CT scanner (Sensation 64, 
Siemens Medical Solutions), the technical parameters 
were as follows: 120 kVp tube voltage, 200 effective mAs, 
64 mm × 0.6 mm beam collimation, pitch of  0.9, rota-
tion time of  0.5 s, 5 mm reconstruction slice thickness. 
After acquisition of  unenhanced images, nonionic iodin-
ated contrast agent (iodipamide, 370 mg I/mL, Bracco) 
was injected through a dual-head injector at a rate of  3.5 
mL/s and followed by a 20-mL saline flush, with a dose 
of  2.0 mL/kg body weight. To determine the timing for 
the hepatic arterial phase (HAP) scanning, a bolus-track-
ing technique was used with a region of  interest in the 
descending aorta. After achieving enhancement of  the 
descending aorta up to 100 HU, the HAP images were 
acquired with the scanning delay of  5 s. Portal venous 
phase (PVP) and equilibrium phase (EP) images were ob-
tained with a delayed time of  30 s and 120 s, respectively.

Case 1
A 41-year-old man was admitted to our hospital on No-
vember 18, 2010 with a history of  jaundice and right 
upper abdominal discomfort for one month. Laboratory 
examination showed that serum TBil was 282.1 µmol/L 
(normal range: 5-24 µmol/L), DBil was 221.4 µmol/L 

(normal range: ≤ 11 µmol/L), and tumor marker CA19-9 
was 953.4 U/mL (normal range: ≤ 35 U/mL). A well-de-
fined tumor with a size of  10.8 cm × 6.9 cm in the middle 
hepatic lobe (Segments Ⅳ, Ⅴ and Ⅷ) was revealed on 
CT scan. The tumor showed hypo-attenuation (relative to 
normal liver parenchyma) on pre-contrast CT scan, early 
rim enhancement in the HAP images and hypo-attenua-
tion in the PVP and EP images. A large necrotic area was 
noted in the tumor, and showed no enhancement after 
contrast administration. A tumor thrombus was revealed 
in the dilated left and right hepatic duct and the common 
hepatic duct, which was contiguous with the hepatic tu-
mor. No bile duct wall invasion was noted. The enhance-
ment pattern of  the intraductal mass was consistent with 
intrahepatic tumor on dynamic enhanced CT scan. Biliary 
tree dilation was seen distal to the intraductal mass. The 
patient underwent left trisectionectomy and right posteri-
or hepatic bile duct-jejunum anastomosis, and intraductal 
mass was removed through resection of  the extrahepatic 
bile duct. The intrahepatic tumor was not encapsulated. 
The intraductal mass was not adhered to the bile duct 
wall, and was easily removed. Primary hepatic carcino-
sarcoma with BDTT was pathologically confirmed. The 
carcinomatous and sarcomatous elements were HCC and 
fibrosarcoma, respectively. The immunohistochemical re-
sults revealed that the sarcomatous elements were Vimen-
tin positive, and negative results for cytokeratin, epithelial 
membrane antigen, hepatocyte, CD34, AFP, AAT, S-100, 
actin and CD117 (Figure 1). The patient died two months 
after surgery due to hepatorenal syndrome.

Case 2
A 75-year-old woman was admitted on November 19, 
2010 with epigastric pain and progressive jaundice for 
seven days. The patient underwent radical resection of  
colon cancer six years ago. Laboratory results showed sig-
nificantly elevated serum TBil (196.5 μmol/L) and DBil 
(131.3 μmol/L). The tumor markers AFP, CEA, CA125 
and CA19-9 were all in the normal range. A large lobulat-
ed tumor of  8.7 cm × 9.5 cm was displayed on CT scan in 
the left hepatic lobe with an ill-defined margin. The tumor 
demonstrated hypo-attenuation on precontrast CT scan, 
early mild enhancement in the HAP images and inhomo-
geneous hypo-attenuation in the PVP and EP images. An 
intraductal tumor thrombus was seen extending from the 
dilated left intrahepatic bile duct to the upper common 
bile duct, and was contiguous with intrahepatic tumor. 
The intraductal thrombus showed similar enhancement 
patterns with intrahepatic tumor on dynamic enhanced 
CT scans. Intrahepatic ductal dilation was found distal to 
the intraductal mass. Tumor thrombi were also seen in 
the inferior vena cava, the middle hepatic vein and the left 
hepatic vein. No enlarged lymph node was observed. The 
patient received percutanoeus transhepatic biliary drain-
age instead of  surgery due to poor liver reserve. How-
ever, jaundice was not effectively relieved, thus palliative 
thrombectomy through choledochotomy was performed. 
The intraductal tumor thrombus was easily removed as it 
was not adhered to the bile duct wall. Resection specimen 
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revealed to be metastatic adenocarcinoma pathologically, 
and was positive for CDX2 and CEA, and negative for 
hepatocyte, AFP, HBsAg, and CD34 on immunohisto-
chemical staining (Figure 2). The patient was still alive 10 
months after the operation.

Case 3
A 43-year-old woman was admitted on December 29, 
2009 with a history of  jaundice for 10 d. The laboratory 
results showed a high level of  serum TBil (174.6 μmol/L) 
and DBil (141.3 μmol/L). The tumor marker CA19-9 
was slightly elevated, with a level of  36.5 U/mL. CT scan 
showed enlargement of  the pancreas which consisted of  
a mixed solid and cystic tumor. The solid components 
showed hypo-attenuation on precontrast CT scan, early 
enhancement on the HAP images and hypo-attenuation 
on the PVP and EP images. The cystic components were 
multilocular, with the loculi less than 5.0 mm in diameter, 
and showed no enhancement after contrast administra-
tion. The main pancreatic duct was mildly dilated and 
communicated with pancreatic tumor. An intraductal tu-
mor thrombus appeared in the dilated right hepatic duct 
and the common bile duct on CT scan, and it was con-
tiguous with the pancreatic tumor. The enhancement pat-
terns of  the intraductal thrombus were consistent with 
pancreatic tumor on dynamic enhanced CT scans. No en-

larged lymph node was detected. Thrombectomy through 
choledochotomy and pancreatic-duodenal resection was 
performed in this patient. IOPN of  the pancreas with 
BDTT formation was confirmed pathologically. Tumor 
invasion was only observed in the lower segment of  the 
common bile duct wall (Figure 3). The patient was still 
alive 21 mo after the operation.

DISCUSSION
Macroscopic BDTT secondary to liver tumors is not 
commonly seen clinically and may occur in HCC, com-
bined hepatocellular and cholangiocellular carcinoma and 
hepatic metastasis[4-10]. The mechanism of  tumor throm-
bus formation in the bile duct is unclear. It is widely ac-
cepted that hepatic tumors (primary or secondary) can 
directly invade the bile duct, even extrabiliary malignant 
tumors can directly metastasize to the bile duct[10]. Con-
sequently, tumors can develop along the bile duct and 
form intraductal thrombus. However, Peng et al[11] indi-
cated that the tumor cells in HCC with BDTT might be 
originally derived from the canals of  Hering and hepatic 
stem cells or primitive progenitor cells. We retrospective-
ly analyzed three cases of  BDTT secondary to primary 
hepatic carcinosarcoma, hepatic metastasis from colon 
cancer and IOPN of  the pancreas and reviewed their 
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Figure 1  A 41-year-old man with primary hepatic carcinosarcoma. A large hypodense tumor in the hepatic middle lobe appears on precontrast computed tomog-
raphy (CT) scan (A), which shows early rim enhancement in the hepatic artery phase (B) and a low density in the portal phase with large areas of necrosis (C). The bile 
duct tumor thrombus (BDTT) (arrow) shows similar enhancement patterns with the intrahepatic tumor on pre-contrast CT scan (D), hepatic artery phase (E) and portal 
phase scan (F). Coronal reconstruction image in the portal phase shows that BDTT (arrows) is contiguous with the intrahepatic tumor (G). The resected hepatic tumor (H) 
and BDTT (I) specimens. The sarcomatous component of the primary hepatic carcinosarcoma is vimentin positive on the immunohistochemical staining (J), × 200.
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Figure 2  A 75-year-old woman with liver metastasis from colon cancer. A lobulated, ill-defined hypodense tumor in the left hepatic lobe is noted on pre-contrast 
computed tomography (CT) scans (A), which shows early enhancement in the hepatic artery phase (B) and a low density in the portal phase (C). The bile duct tumor 
thrombus (BDTT) (arrow) shows similar enhancement patterns with the intrahepatic tumor on precontrast CT scan (D), hepatic artery phase (E) and portal phase 
scan (F). The coronal reconstruction image in the portal phase shows that BDTT (arrows) is contiguous with the intrahepatic tumor (G). Intraductal tumor thrombus is 
proved to be metastatic adenocarcinoma pathologically (H), hematoxylin and eosin stain, × 100.
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Figure 3   A 43-year-old woman with intraductal oncocytic papillary neoplasm of the pancreas. An inhomogeneous hypodense tumor involving the entire pan-
creas is noted on precontrast computed tomography (CT) scan (A), which shows early enhancement in the hepatic artery phase (B) and a low density in the portal 
phase with mild dilation of the pancreatic duct (arrows) and multilocular changes (C). The bile duct tumor thrombus (BDTT) (arrow) shows similar enhancement pat-
terns with the pancreatic tumor on precontrast CT scans (D), hepatic artery phase (E) and portal phase scan (F). The coronal reconstruction image in the portal phase 
shows that BDTT (arrows) is contiguous with the pancreatic tumor (G). Resected pancreatic tumor specimen shows multilocular changes with papillary growth in the 
loculi (H). Pancreatic tumor is proved to be intraductal oncocytic papillary neoplasm pathologically (I), hematoxylin and eosin stain, × 100.
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clinical and imaging findings.
World Health Organization defined primary hepatic 

carcinosarcomas as tumors containing both carcino-
matous (either hepatocellular or cholangiocellular) and 
sarcomatous components and without obvious transition 
zone between them[12]. Primary hepatic carcinosarcoma 
is extremely rare and aggressive. To our knowledge, only 
about 20 cases have been reported in the English litera-
ture, and the pathogenesis is still controversial[12,13]. This 
tumor occurs between 34 and 84 years of  age and pre-
sented no specific clinical manifestations[12,13]. More than 
half  of  the patients had a background of  hepatic cirrhosis 
or fibrosis[12-14]. Elevated serum AFP and CA19-9 could 
be observed in some cases[14]. Patients usually have poor 
prognosis due to the highly invasive and metastatic fea-
tures of  the tumors[14].

The CT characteristics of  primary hepatic carcinosar-
comas reported in the literature include a solitary mass 
with central necrosis and myxoid changes, round, oval or 
lobulated in shape, and without capsule formation. They 
show iso-attenuation or hypo-attenuation on precontrast 
CT scan. Dynamic enhanced CT scan revealed early rim 
or peripheral ring enhancement in the HAP images, hypo-
attenuation in the PVP images and iso-attenuation in the 
EP images[12,13,15]. If  the sarcomatous components were 
osteosarcoma or chondrosarcoma, dense rocky calcifica-
tions or bone formations may be presented within the 
mass radiologically[15]. The case of  primary hepatic car-
cinosarcoma described here has similar CT findings as 
reported in the literature. Interestingly, this case was also 
associated with BDTT, which has not been previously 
reported. The BDTT grew expansively without invasion 
of  the bile duct wall, and was contiguous with the hepatic 
carcinosarcoma. Both of  them showed the same enhance-
ment pattern on dynamic enhanced CT scan as they 
shared the same blood supply. We found similar phenom-
ena in HCC with BDTT, i.e., the enhancement pattern of  
BDTT was the same as HCC on dynamic enhanced CT 
scan, intraductal tumor thrombus was continuous with the 
main intrahepatic HCC mass, no thickened bile duct wall 
adjacent to the thrombus was observed[16]. The differential 
diagnosis of  primary hepatic carcinosarcoma with BDTT 
from HCC with BDTT is difficult. In the presence of  
large amounts of  tumor necrosis, tumor calcification or 
ossification and negative serum AFP, hepatic carcinosar-
coma should be considered in the differential diagnosis.

Macroscopic intrabiliary tumor growth is a peculiar 
mode of  intrahepatic spread in patients with colorectal 
liver metastasis. Metastatic hepatic tumors from colorec-
tal cancer demonstrated macroscopic BDTT in approxi-
mately 5.8%-12.1% of  resected tumors[6,8,9]. The growth 
of  BDTT included two components: intraluminal and in-
traepithelial extension[8]. The diagnosis of  metastatic he-
patic tumors from colorectal cancer associated with mac-
roscopic BDTT is important because macroscopic BDTT 
is an independent indicator of  favorable prognosis in 
such patients. Aggressive surgical treatment can improve 
the chances of  long-term survival[8,9]. Currently, there are 
few radiological studies about hepatic metastasis from 
colorectal cancer with bile duct invasion[5-7]. Okano et al[6] 

reported the following radiological findings on CT scan 
in detecting the presence of  intrabiliary tumor growth in 
patients with liver metastases from colorectal cancer: in-
trahepatic bile duct dilatation, thickened portal tract and 
wedge-shaped area with enhancement. A thickened por-
tal tract around the tumor corresponded to intrabiliary 
thrombus itself, and the presence of  this sign depended 
on the length of  the intraductal thrombus. If  the length 
of  the thrombus is larger than 30 mm, thickened portal 
tract will likely be observed[6]. However, in our cases and 
in 8 cases of  hepatic metastasis with BDTT from colon 
cancer reported by Lee et al[5], no such sign was observed. 
This discrepancy was likely due to the use of  an obsolete 
CT scanner as reported by Okano et al[6], which was limit-
ed by low spatial resolution and thicker slice scanning (7-10 
mm), thus the intraductal thrombus itself  could not be 
clearly detected. The wedge-shaped area with enhance-
ment is assumed to be caused by reduced portal flow and 
a compensatory increase in arterial blood flow caused by 
tumor compression or arterioportal shunt in the involved 
portal venous branch[6]. Jinzaki et al[7] reported four cases 
of  liver metastasis from colorectal cancer with intraductal 
invasion. Two of  the cases revealed hypo-dense hepatic 
tumors with bile duct dilation on an enhanced CT scan 
without presence of  intraductal thrombus,  while in the 
other two cases, intraductal thrombus itself  appeared on 
CT scans, which were contiguous with the main intra-
hepatic tumors. The intraductal thrombus was isodense 
on unenhanced and enhanced CT compared with the 
main intrahepatic tumor. In our case of  liver metastasis 
from colon cancer with macroscopic BDTT, the BDTT 
showed similar expansible growth pattern, and was con-
tiguous with the hepatic metastatic tumor. Both of  them 
showed the same enhancement pattern on CT scan as 
they shared a common blood supply.

In clinical practice, it is important to differentiate 
metastatic tumor from primary intraductal cholangiocarci-
noma in patients with a history of  colorectal cancer when 
an intraductal mass is presented in the bile duct. The 
expansible growth of  intraductal mass and its direct con-
nection with hepatic tumors are very valuable features in 
the differential diagnosis[5]. The diagnosis of  liver metas-
tasis with BDTT should also be differentiated from HCC 
with BDTT. Hepatic cirrhosis background and a rise in 
AFP level may aid in the diagnosis of  HCC[16].

The term “intraductal oncocytic papillary neoplasm”
was proposed by Adsay et al[17] in 1996 to describe a rare 
type of  pancreatic tumor. Currently, only about 20 cases 
of  IOPN of  the pancreas have been reported, but the 
accurate incidence and etiology of  these cases are still un-
known[18,19]. One of  the distinguishing features of  IOPN 
of  the pancreas is the abundant, finely granular, eosino-
philic cytoplasm of  the cells. The tumors usually form 
complex, branching, and arborizing papillaries[17,18]. IOPN 
of  the pancreas is often found in the elderly (mean age, 
63.9 years), with no gender predilection and specific clini-
cal features[18]. Tumors mainly involve the main pancreatic 
duct. They are more commonly observed in the head of  
the pancreas although they can occur in any part of  the 
pancreas. Multiple sites involved have also been reported 
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in the literature[17-20]. In general, IOPN of  the pancreas 
usually presents as either unilocular or multilocular cystic 
tumor with individual loculi ranging from 0.2 to 4.0 cm. 
The cystic loculi are filled with mucin and have prominent 
papillary growth. Cystic tumors usually communicate with 
the pancreatic duct system[17-20]. Most IOPNs of  the pan-
creas exhibit severe dysplasia histopathologically to warrant 
the term intraductal oncocytic papillary carcinoma, and 
therefore they should be surgically resected completely[17].

Radiologically IOPN of  the pancreas can be present-
ed as a well-defined mass with unilocular or multilocular 
cystic changes and with mural or solid nodules. The tu-
mors always communicated with the dilated pancreatic 
duct[18-20]. Mural nodules or solid tumor components 
may show enhancement on CT or magnetic resonance 
imaging imaging[19,20]. Adsay et al[17] reported one case of  
IOPN of  the pancreas with common bile duct involve-
ment, and Fischer et al[19] reported one case of  IOPN 
of  the pancreas with dilation of  the common bile duct 
and intrahepatic ducts. However, no further description 
has been mentioned in both cases. Currently, no case 
of  IOPN of  the pancreas with macroscopic BDTT has 
been reported. The case we reported here has the fol-
lowing features: tumor involved the entire pancreas with 
multilocular, mixed cystic and solid changes, and the indi-
vidual loculi were less than 5.0 mm in diameter. The pan-
creatic tumor invaded the lower segment of  the common 
bile duct, and hence intraductal thrombus was formed, 
extending upward along the bile duct with expansible 
growth pattern. On dynamic enhanced CT scans, pancre-
atic tumor and BDTT have the same enhancement pat-
terns, which might be due to direct connection of  BDTT 
with main pancreatic tumor, and both sharing the same 
blood supply. Intraductal papillary mucinous neoplasm 
(IPMN) of  pancreas has similar radiological features as 
IOPN. A fluorodeoxyglucose (FDG) positron emission 
tomography scan can help differentiate between IOPN 
and IPMN of  the pancreas. A strong uptake of  FDG 
was reported in IOPN of  the pancreas, which suggested 
high glucose metabolic activity of  tumor cells[19,20].

In conclusion, non-HCC with macroscopic BDTT is 
a rare clinical entity. All three cases in this study shared 
the following imaging features: expansible growth of  
the BDTT; the intrahepatic tumor or pancreatic tumor 
contiguous with the BDTT, and both showing the same 
enhancement patterns on CT scans; and intrahepatic bile 
duct dilation distal to the BDTT. MSCT may be a valu-
able modality in the diagnosis of  non-HCC with BDTT.
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