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Vajragupta L, Kukulprasong A. Computed tomography of cholangiocarcinoma.
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Cholangiocarcinoma is a common primary cancer of the bile duct especially in the
northeastern part of Thailand. The purpose of this study was to analyze the computed
tomographic (CT) findings in pathologically proven cholangiocarcinoma.

The CT findings of 13 histologically proved cholangiocarcinoma were retro-

spectively reviewed (9 males and 4 females; 37 - 68 years old; average age 53 years)

There were 15 lesions found in 13 patients and they were classified into 4 types.

Type A.

Intrahepatic mass with or without bile duct dilatation.
Ill-defined mass with nonunion bile duct dilatation.
(Hilar cholangiocarcinoma)

Generalized bile duct dilatation without identified mass.

Intraductal mass

The most common pattern was type A. (8 in 15 lesions) and the second most
common was type B (4 in 15 lesions). Two of 15 lesions were type C and only 1 of
was type D. The associated findings were hepatomegaly, tumor calcification and

regional lymphadenopathy. Three cases had abdominal wall invasion.

*Department of Radiology, Faculty of Medicine, Chulalongkorn University.
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Conclusion

The most common CT findings in the studied cases was an intrahepatic mass with
or without bile duct dilatation. Most of the masses were hypodense with minimal or no
contrast enhancement. Although it is nonspecific, the additional findings of tumor

calcification,lobar atrophy, history and clinical findings may be helpful for diagnosis.

Key words : Cholangiocarcinoma, CT of cholangiocarcinoma.
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Cholangiocarcinoma is a primary cancer
of biliary ductal epithelium. It can originate in a
small intrahepatic bile duct, including the hepatic
hilum or extrahepatic bile duct. The gross appea-
rance, as well as the clinical picture, is different
according to the site of origin or subtype of the
disease.{") The optimal management of patients
with cholangiocarcinoma requires accurate
preoperative diagnosis and evaluation of the tumor
extent.*®  Currently, cholangiography is the
definitive method for tumor detection and
assessing the ductal extent. However, it is insen-
sitive in detecting extrabiliary tumor spread.(s'G)
The ultrasonography was first used in investi-
gation of patients with jaundice, and it is widely
accepted as a highly effective screening method
for detection of cholangio-carcinoma.* %"
Computed tomography was subsequently found to
be useful in the diagnosis of this disease owing to
its noninvasiveness and because it provides accu-
rate anatomic detail and tumor extent. Some CT
patterns are quite characteristic, while others are
nonspecific.®' The purpose of this study was to
review the CT features of cholangiocarcinoma

cases found in Chulalongkorn Hospiial. Eighty

patients with pathologically proven cholangio-

carcinoma were admitted to Chulalongkorn
Hospital during the period October, 1991 to Octo-
ber, 1994. Only 13 CT scans of these patients were

available for evaluation.

Material and Method

Eighty patients with pathologically proven
cholangiocarcinoma were admitted to Chula-
longkorn Hospital during the period October, 1991

to October, 1994. Only 13 CT scans of these

Chula Med J

patients were available for evaluation. Of these
patients; there were 9 males and 4 females and ages
ranged from 37-68 years with an everage of 53.
Most of the patients were from the northeastern
part of Thailand. All the CT scans were performed
prior to surgery or percutaneous transhepatic
biliary drainage (PTBD).
examined by the General Electric Sytec 4000 CT

All except 2 were
machine. The scans were obtained at 10 mm.
interval and 10 mm. section thickness with a scan
time of 4 seconds. The scans were obtained
before and after intravenous injection of 100 ml.
of 60% Urovideo. The clinical, laboratory and
computed tomographic findings of all of the

patients were retrospective reviewed by us.

Result
There were 15 lesions found in 13 patients.
The patterns of lesions found in CT scans were

summarized in Table 1.

Table 1. Pattern of CT findings.

Patterns of CT findings No. of lesion

A. Intrahepatic mass

A.1 with bile duct dilatation 6 *
A.2 without bile duct dilatation 2
B. Ill defined mass with nonunion 4 *

bile duct dilatation (Hilar
cholangiocarcinoma)

C. Generalized bile duct dilatation 2
without mass

D. Intraductal mass 1

*Two patients had both type A and B
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The most common pattern was type A
(intrahepatic mass). Four lesions were found in
the right lobe and four in the left. Of these 8 mass
lesions, 6 lesions were associated with mild to
moderate dilatation of the adjacent intrahepatic
bile duct (Fig.1-3) There was one patient
presented with a large mass at the anterior
abdominal wall which originated from the left
lobe with adjacent mild dilatation of the bile duct
(Fig.4). The latter case was initially diagnosed as

liver metastases but the biopsy result was
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cholangiocarcinoma. All of the masses were
hypodense compared to the normal liver and most
showed no significant contrast enhancement.
There was only one lesion with minimal enhance-
ment, the same patient as described in Figure 4.
Rims enhancement was observed in one patient
Needle

aspiration was performed and the result was

who also had fever on admission.

infected material with cholangiocarcinoma.

(Fig.5) Calcifications were noted in 3 masses.
(Fig.1,5).

Figure 1. Type A. Cholangiocarcinoma

A. Unenhanced CT scans showed ill defined inhomogeneous low density mass with

stripple calcifications (arrow head) in the right lobe.

B. Postcontrast CT scans at level above A. showed no significant enhancement of the

inhomogeneous hypodense mass with dilatation of the intrahepatic bile duct. (arrow head)
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Figure 2. Type A. Cholangiocarcinoma manifest as a hypodense mass in medial segment of the left
lobe. There was no dilatation of the bile duct. A. Precontrast CT scans and B. Postcontrast
CT scans showed a well defined hypodense mass (M) without definite enhancement of

the mass.

Figure 3. Type A+B. Cholangiocarcinoma.
A. Contrast CT scans of the liver showed infiltrative mass (M) at porta hepatis causing
intrahepatic bile duct dilatation.
B. Contrast CT scans of the liver at the level above A. revealed A 3.5x3.8 cm. hypodense

mass (+...+) in the right lobe.



Vol. 40 No. 4 ngsdaaaflnavaInzSIranIa 275
April 1996

Figure 4. Cholangiocarcinoma presented as large mass at anterior abdominal wall.
A. Plain abdomen revealed large soft tissue mass (arrow heads) superimposed mid
upper abdomen.
B. Postcontrast CT scans showed the mass (M) originating from the left hepatic lobe.

Minimal bile duct dilatation was noted.

Figure 5. Rims enhancing cholangiocarcinoma with superimposed infection
A. Precontrast CT scan showed poorly defined low density mass (arrow heads) with
calcifications (C) in the right lobe. Right pleural effusion was also noted.
B. Postcontrast CT scan at level slightly below A. showed rims enhancing appearance.
Mild dilatation of the intrahepatic bile duct was also noted. Needle aspiration was

performed and the result was cholangiocarcinoma with infected material.
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An ill-defined mass with nonunion bile patients were noted in our study, and one of these
duct dilatation (type B) was the second most showed evidence of calcification.

common feature (Fig 6.). Four lesions in four

Figure 6. Cholangiocarcinoma Type B. Hilar cholangiocarcinoma A. precontrast and B. postcontrast
CT scans revealed infiltrative mass (arrow heads) at porta hepatis with nonunion intrahepatic
bile duct dilatation. There was a hypodense mass (m) with mild enhancemant in the left

lobe which could be another peripheral type of cholangiocarcinoma.

Type C, generalized dilatation of the finding of a tumor at the proximal common bile
intrahepatic bile duct without identified mass, was duct. Another had a tumor at the common hepatic

noted in 2 patients (Fig 7). One had an operative bile duct.

Figure 7. Cholangiocarcinoma Type C. Contrast CT
scans of the liver showed generalized
dilatation of the intrahepatic bile duct

without mass.
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Intraductal mass(type D) was seen in one
patient. The operative findings was a tumor in

the proximal third of the common bile duct
(Fig.8).

Figure 8. TypeD. Intraductal mass. Postcontrast
CT scan showed small soft tissue
mass (arrow head) in the common bile
duct. Enlarged celiac lymph nodes
(n) were noted. (SV = Splenic vein,
A = aorta, V = IVC,, ST = stomach)

The other associated findings in the 13
patients were hepatomegaly, distended gallbladder,
regional lymphadenopathy (Fig.9), obliteration
of the portal vein, intrahepatic duct stones, and
abdominal wall invasion. These findings are

summarized in Table 2.

Figure 9. Contrast CT scans showed multiple
celiac and retrocaval lymphadenopathy
(n) in the patient with type A.

cholangiocarcinoma.

Table 2. Associated findings.

Associated findings No. of lesion
Hepatomegaly 8
Tumor calcification 4
Distended gallbladder 4
Regional lymphadenopathy 3
Obliteration of the portal vein 2
Intrahepatic duct stone 1
Abdominal wall invasion 3
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The most common presentation was
abdominal pain which was found in 10 patients.
The others were jaundice in 7 patients, dyspnea in
1, fever in 3, and an abdominal wall mass in 1
patient. Elevation of serum alkaline phosphatase
was seen in 9 patients and the value varied from
545-3055. Serum bilirubin was elevated in 10
patients. Normal values of Alfa-fetoprotein were
seen in 4 patients. There was no report of Alfa-

fetoprotein levels in the other patients.

Discussion

Cholangiocarcinoma continues to be an
important diagnostic entity. Early detection and
accurate evaluation of its extent are necessary
for proper management. CT provides useful
information, especially the anatomic detail and
the extrahepatic extension which are helpful for
potentially resectable tumors.

The CT findings in the 13 patients of our
study can be divided into 4 types; intrahepatic
mass, with or without bile duct dilatation (type
A): ill defined mass with nonunion dilatation of
the intrahepatic bile duct (type B): generalized
dilatation of the intrahepatic bile duct without
identified mass (type C); and intraductal mass
(type D).

The most common type found in our
limited study was type A.1 (intrahepatic mass with
or without bile duct dilatation). This type was
similar to bulky exophytic tumors as described by
Nesbit et al('® and Choi et al” They found that
this type of tumor was the second most common
while we found that this type was our most
common. Most of these masses were quite large

at presentation but they caused only partial ob-

Chula Med J

struction of the biliary system. This was probably
due to the tumors in the liver obstructing only a
portion of the biliary system and thus remaining
clinically silent and allowing longer subclinical
growth.(g) This may responsible for late presen-
tation of the patient as in one case in our study with
abdominal wall invasion. The invasive nature of
cholangiocarcinoma is well known. Ros et al had
reported one case of intrahepatic cholangiocar-
cinoma of the left lobe with invasion of the gastric
wall.('")
wall invasion by cholangiocarcinoma as in our

cases. The CT was found to be better than the

There were no reports of abdominal

ultrasonography in detecting the mass, especially
isoechogenic liver mass. Most of the masses
found in CT scans showed hypodensity with
minimal or no contrast enhancement. These
findings are nonspecific and other liver mass
lesions such as hepatocellular carcinoma or
metastases should be included in the differential
diagnosis.®*'°""") However, the presence of calci-
fication secondary to mucous secretion, which is
uncommon in untreated typical hepatocellular
carcinoma or an uncommon invasion of the portal
veins and clinically the presence of a normal level
of Alfa-fetoprotein,may be useful in ruling out
typical hepatocellular carcinoma. In cases of
metastatic tumors, the clinical history and a
thorough evaluation of organs that frequently
have primary adenocarcinomas will be helpful
for differentiation.(""

The second most common type was type B
(ill-defined mass with nonunion bile duct dilata-
tion). This is synonymous with “klatskin tumor”

or hilar cholangiocarcinoma or infiltrating

type.(®) This type was the most common finding
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in other reported study.("® The tumor involves
the bile duct wall and occludes the lumen, charac-
teristically being manifested as a focal biliary
stricture. The CT features were intrahepatic duct
dilatation that may be asymmetrical in degree, a
soft tissue mass in the porta hepatis that may or
may not be enhanced, and a mass of low attenua-
tion within the liver parenchyma. CT was found
to be more sensitive than ultrasonography in
detecting mass in this region."®) This findings
were also nonspeciﬁc.(e) Other possible diseases
are localized sclerosing cholangitis, inflammatory
or postsurgical stricture, gall bladder carcinoma,
primary hepato-cellular carcinoma and metas-
tases. However, cholangiocarcinoma was highly
suggested if there was an associated finding of
lobar atrophy.®®'> We did not find lobar atrophy
in our study. However, cholangiocarcinoma was
diagnosed in the patient from the northeastern
part of Thailand who had CT findings of this
type because liver flukes are endemic in that part
of Thailand. As we know, liver flukes are the
predisposing factor of cholangiocarcinoma.

Type C (generalized bile duct dilatation
without identified mass) is not specific for
cholangiocarcinoma. Other diseases causing ob-
struction of the bile duct such as stones, biliary
papilloma or other tumors obstructing the bile
duct, may result in bile duct dilatation. Ultra-
sonography was found to be more sensitive than
CT in detecting mass in the extrahepatic bile duct
distal to the bifurcation(® owing to the advantage
of ultrasonography in performing sagittal imaging
of the common bile duct, and the entire common
bile duct can be examined. The CT can display

only axial images so that small lesions may not be
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detected if a continuous thin slice was not per-
formed.

Type D (intraductal mass) was the least
common finding. The most common site of the
tumor in the major biliary ductal system was the
distal common bile duct. Common bile duct
stones, especially cholesterol stones, were con-
sidered to be the differential diagnosis.(“’) Again,
the ultrasonography was found to be more
sensitive than CT in identifing tumors in this
region owing to the problem of volume averaging,
small lesions and the oblique course of the
extrahepatic bile duct.

The associated findings of the cholangio-
carcinoma in our study were tumor calcification,
biliary stones and regional lymphadenopathy.

In conclusion, the most common CT
feature of cholangiocarcinoma found in our
limited study was a focal mass with or without
adjacent bile duct dilatation. The second most
common finding was nonunion dilatation of the
right and left hepatic bile duct with ill-defined
mass at the porta hepatis. The most nonspecific
finding was generalized dilatation of the intra-
hepatic bile duct, which was found in 2 of 13
patients. There was calcification in 3 cholangio-
carcinomas. We did not find any lobar atrophy in
our study. We had three patients with invasive
tumors extended to the abdominal wall and one of

these came with an abdominal wall mass.
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