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Intrahepatic cholangiocarcinoma, an increasingly recognized primary

tumour of the liver, is associated with a very poor prognosis. A patient

with this tumour who presented with Budd-Chiari syndrome (the first

to the authors’ knowledge in Western literature and only the third

patient overall) secondary to extensive thrombosis in his inferior vena

cava extending from the right atrium down to his iliac vessels is

described. Neither curative nor palliative intervention was deemed to

be an option in this patient, who deteriorated rapidly while on anti-

coagulants. Postmortem examination confirmed the radiological find-

ings, and histological analysis revealed characteristic appearances of this

tumour within the biliary tree and invasion into the inferior vena cava.

Furthermore, biliary dysplasia, which can be a precursor to this cancer,

was also noted within some of the bile ducts.
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Cholangiocarcinome intrahépatique prenant
l’aspect d’un syndrome de Budd-Chiari :
Rapport de cas et revue de la littérature

Le cholangiocarcinome intrahépatique, une tumeur primitive du foie de

plus en plus reconnue, est associé à un pronostic très sombre. On décrit ici

le cas d’un patient atteint d’une telle tumeur qui s’est présenté avec un

syndrome de Budd-Chiari secondaire à une thrombose importante de la

veine cave inférieure, s’étendant de l’oreillette droite aux vaisseaux ili-

aques (premier cas signalé dans la littérature occidentale à la connais-

sance des auteurs et troisième cas seulement au monde). Ni l’intervention

curative ni les mesures palliatives n’ont été jugées envisageables chez ce

patient dont l’état s’est rapidement détérioré alors qu’il prenait des anti-

coagulants. L’autopsie a confirmé les signes révélés à la radiologie et

l’analyse histologique a pour sa part permis de vérifier les signes carac-

téristiques de cette néoplasie dans l’arbre biliaire et son envahissement

vers la veine cave inférieure. En outre, la dysplasie biliaire qui peut être un

signe précurseur de ce cancer a également été notée dans certains des

canaux biliaires.

Cholangiocarcinoma is a cancer of the gastrointestinal tract
arising from the epithelial cells of the intrahepatic or

extrahepatic bile ducts. Intrahepatic cholangiocarcinoma
(ICC), often classified as a primary liver tumour, arises from
the small biliary ducts and ductules, and typically presents as a
focal liver mass. In one series of 77 patients with ICC over a
28-year period (1), presenting symptoms included abdominal
pain (83%), weight loss (51%), anorexia (46%), abdominal
mass (22%) and abdominal distension (23%) – all nonspecific
clinical symptoms that may suggest a variety of abdominal
pathologies. Budd-Chiari syndrome (BCS), a group of disor-
ders that results in the obstruction of blood flow out of the liver,
is most commonly associated with a hypercoagulable state and
tends to present with abdominal pain, hepatomegaly and
ascites (2). There have been two reported cases (3,4) in the lit-
erature of cholangiocarcinoma in patients with BCS – the first
was in a patient from a case series that attempted to etiopatho-
logically classify BCS (3) and the second was in a woman who
had presented with recurrent venous thrombosis (4). We pres-
ent a patient with metastatic ICC presenting as acute BCS
with a large tumour thrombus in the inferior vena cava (IVC)
and plain thrombus extending from the right atrium down into
the iliac veins.

CASE PRESENTATION
A previously healthy 70-year-old man presented to the emer-
gency department with complaints of increasing shortness of
breath, fatigue and nausea of six days’ duration. Five months
before presentation, the patient had a routine physical exami-
nation that was remarkable only for anemia; subsequent fecal
occult blood testing was negative on three separate occasions
and the patient was initiated on iron supplementation. An
outpatient abdominal ultrasound was nondiagnostic, and
arrangements for outpatient computed tomography (CT) scan
and gastroenterology appointments were made. However,
before either of these could occur, the patient presented to
hospital with the above complaints in addition to an increase
in abdominal girth along with a 4.5 kg weight gain over the six
days.

The patient’s past medical history was remarkable for
hypertension treated with felodipine. The patient was an
ex-smoker, having quit more than 15 years before presenta-
tion; there was also significant alcohol consumption of one-
half of a bottle of sherry and wine per day until one month
before presentation.

Upon presentation, the patient was comfortable, afebrile,
normotensive and anicteric, but tachycardic at 112 beats/min
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with normal oxygen saturation on room air. Physical examina-
tion revealed a nontender, distended abdomen and clinical
findings consistent with hepatomegaly and ascites without
splenomegaly. Blood work on admission was most remarkable
for elevated alanine aminotransferase, 1405 U/L (normal
25 U/L to 80 U/L); aspartate aminotransferase, 1440 U/L (nor-
mal 10 U/L to 38 U/L); bilirubin, 88 µmol/L (direct 44 µmol/L,
normal less than 18 µmol/L); alkaline phosphatase, 145 U/L
(normal 50 U/L to 200 U/L); lactate dehydrogenase, 746 U/L
(normal 90 U/L to 210 U/L); and international normalized
ratio, 1.8 (normal 0.9 to 1.20).

An abdominal ultrasound revealed no intra- or extrahepatic
duct dilation. There were no focal liver lesions and the spleen
was normal. There was significant ascites in addition to an
extensive IVC thrombus that extended from the infrarenal
level to above the diaphragm (Figure 1A). Portal vein throm-
bosis was also noted. The patient was then started on intra-
venous heparin infusion and an abdominal CT scan was
arranged with biphasic imaging of the liver. The CT scan con-
firmed the presence of diffuse thrombus in the IVC from the
right atrium to its bifurcation in the pelvis with portal and
hepatic vein thrombosis (Figure 1B). Cavernous transforma-
tion of the portal vein was noted (Figure 1C). No discrete liver
masses were identified and patchy changes in attenuation were
attributed to perfusion abnormalities.

The patient was stable on room air and, despite an elevated
coagulation profile, he was converted to oral anticoagulation.
Investigations revealed normal levels of carcinoembryonic
antigen and alpha-fetoprotein. Hepatitis A, B and C serology
were all negative.

On the eighth day after presentation, the patient developed
a significant thrombocytopenia with platelet counts dropping
from 242×109/L to 22×109/L over three days (normal range
150×109/L to 450×109/L) and was noted to have bright red blood
per rectum. As the day progressed, he became increasingly short

of breath and was noted to require oxygen supplementation to
maintain saturation greater than 92%. Later that evening, the
patient developed significantly laboured breathing and blood
gas analysis revealed a pH of 7.13 with a pCO2 of 24 mmHg
(normal 35 mmHg to 45 mmHg) and a bicarbonate level of
8 mEq/L (normal 21 mEq/L to 28 mEq/L); lactate was signifi-
cantly elevated at 18.14 mmol/L (normal 0.5 mmol/L to
2.2 mmol/L). The patient was then intubated and brought to
the intensive care unit. Workup in the intensive care unit
revealed multiorgan dysfunction. The patient developed
anuric renal failure with hyperkalemia in addition to a dissem-
inated intravascular coagulopathy picture that did not correct
with the administration of fresh frozen plasma and vitamin K.
Additionally, on chest x-ray, there was evidence of right upper
lobe pneumonia, and examination of a peripheral blood smear
showed many neutrophils with toxic granulation, suggestive of
infection. Overwhelming sepsis was thought to be the source of
the patient’s decline and, as the patient became progressively
hypothermic, there was a decision by family and health care
providers to change the direction of care to palliation and the
patient died the following morning of respiratory failure.

Pathology
Postmortem examination revealed prominent tumour exten-
sion into the IVC (Figures 2A and 2B) with central venous
necrosis of the liver and a clot extending down into the iliac
veins and cephalad into the right atrium (not shown). There
was obvious tumour extending into the hepatic vein with a
metastatic lymph node seen in the sagittal section (Figure 2C).
There was additional extensive metastasis to periportal lymph
nodes, the omentum, the serosa of the descending colon and
the rectovesical pouch. Microscopic examination revealed an
area adjacent to the IVC with necrotic carcinoma within a bile
duct with more obvious malignant glands adjacent to the bil-
iary wall (Figures 2D and 2E). Additional microscopic analysis
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Figure 1) Ultrasound and computed tomography findings indicate substantial thrombosis affecting the inferior vena cava (IVC). A Ultrasound in the
sagittal (SAG) plane depicting extensive thrombus in the IVC (lower arrow). The right lower lobe of the liver is also shown (upper arrow). 
B Computed tomography showing a thrombus within the IVC (inset, lower arrow) extending into the hepatic vein (inset, upper arrow). Ascites is also
seen. The liver is noted to be otherwise normal without any focal mass lesion. C Computed tomography cut depicting cavernous transformation of the
portal vein (inset, upper arrow) with portal vein thrombosis (inset, lower arrow) 
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Figure 2) Macroscopic and microscopic features of the tumour. A Posterior view showing the tumour (upper arrow) arising from within the inferior vena
cava (IVC) and extending downward (middle arrow). The lower arrow simply shows the liver. B The IVC has been cut revealing the extensive tumour
(upper arrow) and clot extending downwards (lower arrow). C Section of the transverse plane revealing the tumour and thrombus in the hepatic vein
(left arrow) and within the IVC (right, upper arrow), metastatic lymph node (right, middle arrow) and liver (right, lower arrow). D Section through a
bile duct showing the necrotic tumour (upper arrow) and formed malignant glands (middle arrow), as well as the bile duct wall (lower arrow). E Tumour
within the bile duct (lower arrow) and malignant gland (upper arrow). F Normal bile duct. G Dysplastic bile duct. H Section through the IVC revealing
the necrotic tumour (upper arrow), glandular component (middle arrow) and the IVC wall (lower arrow). I Additional section revealing tumour cells
within the IVC with altered nuclear morphology (arrow)

law_8933.qxd  11/24/2005  3:40 PM  Page 725



revealed the presence of bile duct dysplasia remote from the
tumour site (Figure 2G). Examination of the IVC sections
revealed tumour cells with a glandular outline (Figure 2H), as
well as pleomorphic nuclei containing tumour cells (Figure 2I).
In summary, the findings indicated cholangiocarcinoma of the
large intrahepatic bile duct(s) with bile duct dysplasia.

DISCUSSION
Worldwide, there has been a noted increase in the incidence
of ICC. In England and Wales, there was a noted 15-fold
increase in age-specific mortality rates between 1968 and
1996, with ICC surpassing hepatocellular carcinoma
(HCC) as the most common primary liver tumour in
England in 1993 (5). A ninefold increase was noted in
Scotland for the period between 1968 and 1997 (6). In the
United States, there was a reported 165% increase in the
incidence of ICC between 1975 and 1999 (7). Several fac-
tors have been postulated toward explaining the increasing
incidence of ICC, including the development of better

diagnostic tests (eg, endoscopic retrograde cholangiopancre-
atography [ERCP]), earlier diagnosis of tumours (and, thus, bet-
ter outcomes because of diagnosis at an earlier tumour stage)
and reclassification of hepatobiliary tumours. However, even
before the use of ERCP in the 1970s, there was a noted trend
toward an increasing incidence of ICC that has steadily
increased with continuing use of ERCP and other diagnostic
modalities. The specific radiological modalities useful for the
diagnosis of cholangiocarcinoma are summarized in Table 1.

In a recent review of cholangiocarcinoma, Olnes and Erlich
(8) noted the risk factors associated with this malignancy,
including primary sclerosing cholangitis, choledochal cysts,
hepatolithiasis, flukes and thorium dioxide exposure. However,
most presentations of cholangiocarcinoma are idiopathic and
tend to present in the seventh decade of life. Painless jaundice
is the most common symptom of the more prevalent extrahep-
atic cholangiocarcinoma (hilar), a distinctly different clinical,
therapeutic and epidemiological disease from ICC (9). The
latter is commonly recognized as a primary liver tumour; it is
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TABLE 1
Radiological evaluation of cholangiocarcinoma

Technique Specific features Note

Ultrasound Depicts ICC as a mass lesion Malignant etiology is more common than benign causes with 10.8% of

Detects ductal obstruction in 89% of patients with surgical diagnoses being cholangiocarcinoma

obstructive jaundice Hilar cholangiocarcinoma (Klatskin tumour) classically manifests as

Provides sensitivity of 94% to correctly diagnose and establish  segmental dilation and nonunion of right and left ducts at the 

site of obstruction with specificity of 96% (29) porta hepatis on ultrasound (30)

Enables vascular assessment with duplex ultrasound – Papillary tumours resemble polypoid intraluminal masses

invasion of portal vein or hepatic artery is an important Nodular cholangiocarcinoma appears as a discrete smooth mass

prognosticating factor  associated with mural thickening

Infiltrating cholangiocarcinoma is most difficult to appreciate on ultrasound

Dynamic CT Provides sensitive means of detecting intrahepatic CT scan finding of hypodense hepatic lesion with peripheral

bile duct tumours enhancement, biliary dilation and contrast enhancement on delayed

images were highly suggestive of peripheral ICC (31)

Staging of hilar cholangiocarcinoma is not accurate for determination of

resectability

Overall accuracy for assessing resectability was 60% (32)

MRCP Provides noninvasive technique for evaluation of intrahepatic and Cholangiocarcinomas appear as hypointense lesion on T1-weighted

extrahepatic bile ducts and pancreatic duct without contrast images, hyperintense lesion on T2-weighted images

administration Allows detection and preoperative assessment of bile ducts, vessels

Provides useful adjunct to other radiographic diagnostic tools – and hepatic parenchyma (33)

allows identification of any intrahepatic mass lesions and In one series of 126 patients with suspected bile duct obstruction

evaluation of bile ducts above and below stricture undergoing MRCP, sensitivity was 91%, specificity was 100% and

overall accuracy was 94%

In patients with malignant obstruction, sensitivity and positive predictive

value were 86%, specificity and negative predictive value were 98%

and accuracy was 97% (34)

EUS Allows visualization of local extent of primary tumour – EUS appears more sensitive for detection of pancreatobiliary carcinomas

especially for distal bile duct lesions and assessment of portal venous invasion compared with 

Allows assessment of status of regional lymph nodes transabdominal ultrasound, CT scan and angiography in one series 

of 73 patients (35)

Clinical experience for imaging and staging of proximal bile duct lesions

is still limited

Cholangiography Acts as a diagnostic tool for visualizing site and extent of biliary Is useful to obtain diagnostic bile samples or brush cytology

obstruction; other less invasive and equally accurate Sampling of bile will result in positive cytology in about 30% of

tests are available cholangiocarcinomas, rising to between 45% and 70% when brush

biopsy and endoscopic biopsy are combined (36)

CT Computed tomography; EUS Endoscopic ultrasound; ICC Intrahepatic cholangiocarcinoma; MRCP Magnetic resonance cholangiopancreatography
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the second most common primary liver tumour (second to
HCC) and accounts for approximately 6% of all cholangiocar-
cinomas (10). In the present study, none of the patients diag-
nosed with ICC presented with jaundice compared with 91%
of the perihilar and 87% of the patients with distal cholangio-
carcinoma. The most common presenting complaint for ICC
in this series, similar to that in other series noted above (1,10),
was abdominal pain (61% of patients).

BCS is the result of obstruction to hepatic venous outflow
and should be suspected in various clinical situations that
include: ascites, upper abdominal pain and liver enlargement
occurring concurrently (11); intractable ascites (12); liver dis-
ease occurring in prothrombotic states (13); fulminant liver
failure (14-16); and as part of the workup for cryptogenic liver
failure (17). The diagnosis of BCS can be confirmed through
various imaging modalities including ultrasound, CT scan and
magnetic resonance imaging. Tumour causing compression or
invasion into the venous lumen and resulting in secondary
BCS is very rare; there is a well-documented association
between HCC and BCS in the literature. HCC can cause
obstruction of the IVC or hepatic veins by mass effect or endo-
luminal invasion (18). With respect to ICC and BCS, a study
of 17 patients from Japan with mass-forming (MF) ICC
attempted to correlate the relationship between tumour size
and mode of spread of the tumour (19). In this series, patients
were classified into one of three groups: tumour size less than
45 mm (n=4), 45 mm to 80 mm in size (n=7) and greater than
80 mm in size (n=6). Hepatic vein invasion was not present in
patients with tumours less than 45 mm but increasing incidence
was noted with increasing tumour size, with 29% and 50% inci-
dence noted in patients with tumour size between 45 mm and
80 mm and greater than 80 mm, respectively. However, signifi-
cant obstruction causing acute or chronic BCS has only been
noted in the two previously mentioned patients (3,4).

ICC has been classified based on macroscopic pathology, as
suggested by the Liver Cancer Study Group of Japan. There are
three fundamental types of ICC: MF type, periductal infiltrat-
ing type and intraductal growth (IG) type (20). The most com-
mon type of ICC is the MF type. In several series, MF-type
ICC accounted for 64% to 83% of total patients with ICC
(20-23). IG, the type in this patient presentation, is by far the
rarest type of ICC in published literature (incidence of 0% to
7% in several case series). The IG type is characterized by pro-
liferation within the dilated part of a large intrahepatic bile
duct with no, or mild, tumourous extension beyond the bile
duct wall. On histology, the majority of ICC are adenocarcino-
mas; an important characteristic of ICC is the abundant fibrous
stroma with small amounts of lymphoid cell infiltrate.
Expression of cancer-associated antigens is variable and appears
to be associated with tumour size and type; in a multivariate
analysis of predominantly MF-type ICC, multiple hepatic
lesions and a high serum carbohydrate antigen 19-9 level were
independently associated with poor prognosis (24), while in
another series, elevated carcinoembryonic antigen was noted
in three of nine patients with MF-type ICC (tumours at stages
IV-A and IV-B), while alphafetoprotein was noted to be elevated
in only one patient in that series (22).

A common characteristic of ICC is the fibrous stroma for-
mation, important in the support and blood supply for the
tumour parenchyma. Perisinusoidal cells are important in stor-
ing vitamin A and producing extracellular matrix proteins;
these cells respond to liver injury by prompt proliferation and

transformation into myofibroblasts which in turn produce
extracellular matrix proteins such as collagen, laminin and
fibronectin (25). Antismooth muscle actin immunoreactivity
(a marker of perisinusoidal cells, myofibroblasts and smooth
muscle cells of the vessels of the portal tracts of the human liver)
is abundant in ICC and directly correlates with the degree of
fibrosis (26). The stromal invasion and metastasis of ICC, in
turn, are the result of the expression of several matrix pro-
teinases, including matrix metalloproteinases, pancreatic
trypsinogen and cathepsin B, and urokinase-type plasminogen
activator. Stromal expression of urokinase-type plasminogen
activator by macrophages has been shown by Akahane et al
(27) to be associated with invasive growth of cancer cells into
the surrounding tissue of primary liver tumours, with higher
expression in cholangiocarcinomas compared with HCC. The
fibroblasts in the tumour stroma and cancerous cells have been
shown to have enhanced expression of thrombosporin-1, an
antiangiogenesis factor that may have a role in the relative
hypovascularity of ICC (26). This condition has been hypoth-
esized to contribute toward the development of a favourable
environment for tumour invasion by ICC.

The understanding on a molecular and genetic level of ICC
with respect to its biological behaviour is unclear. However, it
is known that several growth factors, including hepatocyte
growth factor, c-met, c-erbB-2 and interleukin-6, are over-
expressed in neoplastic biliary epithelium, and K-ras and p53
mutations occur (26).

The prognosis for cholangiocarcinoma remains abysmal;
however, there appears to be some hope in a selected group
of patients with extrahepatic tumours. For unresectable
tumours the following transplantation protocol (28) appears
to be a significant advance: external beam irradiation along
with 5-fluorouracil administration for two to three weeks, fol-
lowed by luminal radiation using iridium seeds (intraluminal
brachytherapy). Patients then undergo a staging laparotomy to
determine eligibility for transplantation. Recent data indicate
that the actuarial survival for those receiving grafts is 88% at
one year and 82% at five years after liver transplantation.
Unfortunately, patients with ICC are precluded from receiving
this form of therapy.

ICC tends to have a poor prognosis because of its typically
late presentation. In this case of a rare variant of ICC, the
presentation of acute BCS is a reflection of the malignant
potential of this cancer and our limited options in the man-
agement and treatment of this disease. It is likely to pose a sig-
nificant challenge because of its globally increasing incidence. 
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