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ABSTRACT 

Our hospital, Srinagarind hospital, is located in the highest prevalence area of 

Cholangiocarcinoma (CHCA). The aim of this study is to present the findings of 110 

ultrasound and 49 conventional CT images of 132 cases with histopathologically proven 

CHCA seen during 1991-1997. There were 2 major types; peripheral type 105 cases 

(US & CT = 22, US only = 65 and CT only = 18 ); extrahepatic type 27 cases (US & CT 

= 5, US only = 18 and CT only = 4). The peripheral type was divided into nodular and 

infiltrative forms. The nodular form was the most common US finding ; solitary mass 

(95.12%), large size > 5 cm. (71.5%), ill-defined border (53.65%), hyperechogenicity 

(68.29 %) and 23.17% of the cases had peripheral halo. The CT pictures were ill 

-defined hypodense mass with minimal peripheral enhancement. Most tumors located 

at posterior segment of the right lobe of liver. Peritumoral bile duct dilatation (41.46 % 
by US, 52.5 % by CT) was a useful finding in helping to distinguish CHCA from the 

other liver tumors. The infiltrative form was much less common (5 cases), can not be 

differentiated from hepatocellular carcinoma or liver metastases. The extrahepatic type 

CHCA (27 cases) was commonly located at hepatic duct confluence. The hilar mass 

could either be visualized or non — visualized. 
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INTRODUCTION 

Primary intrahepatic cholangiocarcinoma 

(CHCA) is known as an uncommon liver tumor 

in most parts of the world including several 

regions of Thailand (except the northeastern part) 

when it was compared to hepatocellular carcinoma 

in the past. The prevalence of CHCA is highest in 

the northeast Thailand. The people living in this 

region of Thailand have highest risk in develop- 

ing CHCA in relation to liver fluke (Opistorchis 

viverrini, OV) infestation and nitrosamine (source 

of carcinogen) contamination. Culturally - bound 

habits of eating ground raw fresh-wate: fish (Koi 
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pla) and fish fermented in salt (Pla ra) as daily 

foods and even feeding them to infants,make the 

local people of the northeast predisposed to these 

risk factors in their early lives. This relationship 

is not different from association between 

Clonorchis sinensis infection and CHCA in the 

previous reports of other countries, particularly 

Asia. CHCA may be classified as (a) peripheral 

type, which originates in an interlobular duct; and 

(b) extrahepatic type, which originates at major 

right or left hepatic duct, the main hepatic bifur- 

cation, common hepatic duct and common bile 

duct. 

The aim of this study is to analyze the US 

and CT findings of CHCA treated at our hospital 

which may be useful for future diagnosis and 

treatment planning. 

MATERIAL AND METHOD 

The ultrasound and CT images of 132 
patients with histopathologically proven cholan- 

giocarcinomas seen at Srinagarind Hospital, Khon 

Kaen University, during 1991-1997 (110 US, 49 

conventional CT images) were retrospectively 

reviewed. The specimens were obtained either by 

surgery or biopsy. At microscopic examination, 

all tumors were diagnosed as CHCA; composed 

of acinar structures with atypia in a pattern 

characteristic of adenocarcinoma with the frequent 

presence of mucin, fibrosis, and calcification. 

Cholangiocarcinomas were classified as periph- 

eral type in 105 patients (performed US - 65, CT 

- 18, US & CT - 22 cases); and extrahepatic type 

in 27 patients, (performed US - 18, CT - 4, US & 

CT - 5 cases). The study included 78 men and 54 

women with an age range of 22 — 77 years (aver- 

age age 53.5 years). One case had fascioliasis 
coinfection. 

Ultrasonographic examinations were 

performed with a real time scanners (EUB — 40 
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Hitachi, or SSD 650 Aloka, Tokyo). The 3.5 MHz 

transducers (convex array) was used in all patients. 

The scanning was performed across the entire 

upper abdomen by the intercostal subcostal 

approaches, mainly transverse plane and additional 

sagittal oblique plane. 

CT examinations were mostly performed 

with a CT 9800 (General Electric Medical 

System, Milwaukee, WI, USA). After obtaining a 

precontrast scan, a bolus hand injection of 100 ml., 

60 % iodinated water soluble contrast agent was 

given and the scan was performed dynamically. 

The remaining small number of patients had CT 

from the outside hospitals. 

All images of the peripheral type were 

analyzed for; a). number of tumor mass, size, 

margin, echo or density, degree of contrast 

enhancement, location; b). presence of peritumorai 

bile duct dilatation, calcification or cystic 

degeneration within the mass, retraction of the 
adjacent liver capsule, irregularity of adjacent 

diaphragm or nearby vascular involvement: c) 

presence of metastatic lesion. 

All images of the extrahepatic type were 

analyzed for; a). site of obstruction, determined 

by pattern, distribution of dilated ducts; b). 

presence of a mass, echo or density of tumor mass, 

degree of contrast enhancement; c). associated 

findings; d). presence of extrahepatic metastases; 

e). comparing diagnostic accuracy for site of 

obstruction between CT and US (correlate with 

operative findings) 

RESULTS 

We found the peripheral type cholangio- 

carcinoma (105 cases, 79.54%) more than the 

central type (27 cases, 20.46%). US and CT 

findings were analyzed, regarding the anatomic 

location and tumor characteristic, respectively. 

214



THE ASEAN JOURNAL OF RADIOLOGY 

SONOGRAPHIC FINDINGS OF PERIPH- 

ERAL TYPE (87 cases) 

Peripheral type was divided into two 

group; nodular form 82 cases (94.25%) and infil- 

trative form 5 cases (5.57%). The ultrasonographic 

(US) findings of nodular form were summarized 

in table 1. 

Most of nodular form of the peripheral type 

CHCA presented as solid solitary mass ( fig.1, 2). 

Four patients had multiple masses, the largest one 

with adjacent smaller satellite nodules were 

shown. The size of tumor ranged from 2 cm. to 15 

cm. The tumor larger than 5 cm. were most 

frequently encountered. The tumor margin was 

either ill defined or well defined (fig.1, 2). 

Echogenicity varied by tumor size. We 

found the highest frequency of the the big tumor 

size, larger than 5 cm. (59 of 82 cases, 71.5%). 

The big tumor size was likely to be hyperecho- 

genic. (fig.1b) 

Nineteen patients had peritumoral halo 

(23.17%) (fig.2). Peritumoral duct dilatation was 

shown in 34 cases, 41.46 % ( Fig 1a). Most of the 

tumors were in the right lobe, particularly the 

posterior segment, and only 15 cases (18.29%) in 

the left lobe. The tumors rarely had calcification 

or cystic degeneration (2.44%,12.19% ) (fig. 1b) 

Only one case (1.2%) was a cystic tumor 

by evidence of homogeneously hypoechoic mass 

with posterior enhancement with mural 

hyperechoic portion of the mass (fig. 3). Four cases 

(4.87%) of bright echoic spots without acoustic 

shadowing within the mass, possibly represent- 

ing mucin products were depicted (fig.3, 4). In 

three cases (3.66%), atrophic change of the 

involved liver part was found. Irregularity of 

adjacent diaphragm was demonstrated in only 5 

cases (6%) by US . 
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INFILTRATIVE FORM (5 cases) 

Five patients (5.75%) had distorted paren- 

chymal echo with inhomogeneous pattern involv- 

ing the entire lobe of the liver. (fig.5) They were 

in RT. lobe (n = 2), LT. lobe (n = 2), and both 

lobes (n = 1). The extrahepatic extension were 

lymph nodes (n = 2), and diaphragm (n = 1). 

SONOGRAPHIC FINDINGS OF THE 

EXTRAHEPATIC TYPE (23 cases) 

In this type, the mass could be visualized 

in 12 patients (52.17%), and non-visualized in 11 

patients (47.83%) (fig.6,7). The echogenicity of 

the mass were isoechoic in 3 cases (25%) and 

hyperechoic in 9 cases (75%). The site of obstruc- 

tion were found mainly at the main hepatic duct 

bifurcation in 12 cases (52.17%), LT.main hepatic 

duct in 3 cases (13.04% ), RT.main hepatic duct 

in 2 cases (8.59%), CBD in 6 cases (26% ). The 

gallbladders were not able to be demonstrated in 

2 cases ( 8.70% ), contracted in 4 cases (17.39% ), 

normal size in 10 cases ( 43.48%) and distended 

in 7 cases (30.43%). The extrahepatic extension 

was lymph nodes (n = 2, 8.69 % ). The other 

findings were hepatic lobar atrophy (n= 3, 3.04%), 

increased periportal echo (n = 6, 26.08%). 

CT FINDINGS OF PERIPHERAL TYPE (40 

cases) 

Almost all of these cases were nodular 

form with solitary mass , (n = 38, 95%) ( fig.8 ). 

Two cases had multiple masses (5%), one 

dominant mass and adjacent satellite nodules in 

one patient (fig. 9). The tumor boundary was found 

to be ill defined (n = 28, 70%) more ‘han well 

defined (n = 12, 30%). The tumor density varied; 

mainly hypodense ( n = 37, 92.5%). Most enhance- 

ment pattern was mostly slightly enhanced (n = 

30, 75%) (fig. 8b). The tumor size was commonly 

larger than 5 cm. (n=29, 72.5%). The tumor 

location was the RT. lobe (n = 2, 80%), particu-
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larly posterior segment, more than the Lt. lobe. 

We found peritumoral duct dilatation in about half 

of the cases (n = 21 cases, 52.5% ) (fig. la, 11b): 

calcification 8 cases (20%) (fig. 11); cystic degen- 

eration (n = 2, 5 %); adjacent vascular involve- 

ment (n = 8, 20%); retraction of adjacent liver 

capsule (n = 7, 17.5% ) (fig.5). The other findings 

were hepatic lobar atrophy (2 cases) ; gall stone 

(1 case ) ; focal fatty liver (1 case ). The extrahe- 

patic extensions were involvement of adjacent 

diaphragm, 12 cases (30%) (fig. 10), lymphaden- 

opathy 19 cases (47.5% ) (fig. 12a), adjacent 

gastric wall involvement | case (fig. 12b), 

pulmonary metastases | case and pleural effusion 

6 cases ( 15%). 
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CT FINDINGS OF EXTRAHEPATIC TYPE 

(9 cases) 

The hilar mass was visualized in 7 of the 

9 cases. They were mainly isodense (6 cases) 

(fig.13a). The remaining | case was a hyperdense 

mass. All lesions were slightly enhanced after the 

contrast injection. The common obstructive 

location was at main hepatic duct bifurcation (7 

cases) (fig. 13, 14) and the remainings were at main 

duct 1 case and CBD | case. 

The gallbladder size was normal in 4 cases, 

contracted 3 cases, enlarged 2 cases. The extrahe- 

patic extensions were lymphadenopathy 2 cases, 

ascites 2 cases. Hepatic lobar atrophy was shown 

in 2 cases (fig. 14a ). 

Table 1 Us findings of nodular form of the peripheral type (82 cases) 
  

  

  
  

  

  

    

    

| NUMBER OF LESIONS Number % 
- Solitary 78 95.12 

| : Multiple 4 4.87 
_ TUMOR SIZE 

>5cm. 59 71.50 
3-5 cm. 16 19.50 
<3cm. Te 8.54 - 

TUMOR BOUNDARY | 
- Ill defined 44 53.65 
. Well defined 38 46.35 

| “ With peripheral halo (19) | (23.17) 
| ECHOGENICITY 

- Hyperecho 59 | 68.29 
| - Hypoecho 13 15.85 

- Isoecho 18 12.19 
| - Mixed echo 2 2.43 

- Cystic Tumor l 1.20 
' LOCATION | 

| - RT.lobe 67 81.7 
Posterior segment 48 71.60 

| : LT lobe ee 15 | 1829 
' OTHER FINDINGS | 

- Peritumoral duct dilatation 34 | 41.46 
- Cystic degeneration 10 12.19 
- Bright echo spots of mucin products 4 4.87 
- Atrophy of involved liver segment 3 3.66 

| - Calcification es | 2.44 
| EXTRAHEPATIC EXTENSIONS 
| - Regional node enlargement 10 12.19 

Irregularity, involved adjacent diaphragm 5 - 6 ; 
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Table 2 CT findings of nodular form of the peripheral type 40 cases 
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_ NUMBER OF LESIONS Number (n) % 
. Solitary 38 95 
- Multiple 2 5 

TUMOR SIZE 
>Scm. 29 IZ 
3-5 cm. 7 17.5 
<3cm. 4 | 10 

TUMOR BOUNDARY 
- Ill defined 28 70 
- Well defined 12 30 

| DENSITY 
| - Hypodensity 37 92.5 

- Isodensity 2 5 
. Hyperdensity ] 2:5 

_ ENHANCEMENT 
- Slightly 30 75 
. Intermediate 10 29 
. Markedly - - 

LOCATION 
- Rt.lobe 32 80 
- Posterior segment (21) (65.63%) 
- Lt.lobe oe 15 20 

_ OTHER FINDINGS 
- Peritumoral duct dilatation 21 52.5 
- Cystic degeneration 2 5 
- Bright echo s[ots of mucin products 7 17 

| - Atrophy of involved liver segment 2 5 
- Calcification 8 20 

EXTRAHEPATIC EXTENSION 
- Regional nodes 19 47.5 

Enlargement 
- Irregularity of adjacent 12 30 

diaphragm 
- Stomach ] 2 
  

Table 3 Accuracy in the detection of extrahepatic type of CHCA by sites in the patients who had both US & CT 
  

  

Cr 

Location Surgical findings CT detection 

: (n) total(%) 

-Main hep.Duct 2 2 (100%) 

-Bifurcation 3 3 (100%) 

-CHD - - 

-CBD 2 1 (50%) 

Surgical findings 

SONOGRAM 

US-detection 
  

(n) total(%) 

3 (75%) 

8 (72.73%) 

4 (66.67%) 
  

** No surgical notes 2 cases 
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  a oe ee ee ee 

1A. 1B. 
Fig. 1. US of nodular form of peripheral CHCA with ill defined margin a). Slightly hyperechoic mass 

at posterior segment, right lobe liver (white arrowheads), with peritumoral bile duct dilatation 

(arrows). Intercostal approach scanning. (b). The larger hyperechoic mass with small areas of 

cystic degeneration (arrows). 

  Fig. 2. Peripheral CHCA with well defined 

margin : Echoie right lobe mass with 

peripheral halo ( arrows) 

Fig. 3. Cystic CHCA : Large cystic tumor in the 
right lobe (by evidence of posterior 

enhancement) with visualized mural 

hyperechoic portion (curve arrows ). 
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‘F3.5 G76 CS PHILO Hy :   ~ 

. Peripheral CHCA with mucin products: Fig5. US of infiltrative form of peripheral 

Large hyperechoic mass with bright echo CHCA : inhomogeneous echo pattern of 

areas (without acoustic shadowing) within the entire right lobe liver 

the mass (arrows), probaby represent 

mucin products. 

  
Fig 6. 

6A «6B 
Extrahepatic type CHCA (proximal duct) (a). CHCA at porta hepatis by visualized nonunion 

of dilated intrahepatic ducts both lobes of liver and non-visualized mass lesion (b). CHCA at 

porta hepatis with visualized hyperechoic mass (white arrow heads) 
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Fig. 7. Extrahepatic type CHCA (distal duct 

carcinoma) : Dilated CBD (black arrow) 

with obstruction by intraluminal mass 

(white arrow) 

  Fig. 8. CT of solitary, peripheral CHCA 
(a). Ill defined hypodensity-mass (arrows) at posterior segment, right lobe liver on pre-contrast 
CT scan. (b). Slightly contrast enhancement of the mass with retraction of adjacent liver 
capsule (long arrow). 

220



THE ASEAN JOURNAL OF RADIOLOGY SEPT. - DEC. 2000. Volume VI Number II 

  
Fig. 9. Multiple masses of peripheral type CHCA __ Fig. 10. Superoposterior segment, right lobe 

The biggest mass at anterior segment of CHCA with involved —_ adjacent 

RT.lobe of liver with multiple small ee ee 
; : irregular, thickening of diaphragmatic 

satellite nodules. Lesions at LT.lobe outline (arrows), minimal _ pleural 

probably due to metastases. effusion and /or pleural thickening 
(arrowheads).      

ee lly 
Tay 
1b 

  
1A 11B 

Fig. 11. Peripheral CHCA with hyperdensity areas (a). powerlike high attenuation areas (arrowheads) 
within low attenuation mass in RT. lobe, mucin products or calcification (b). Right lobe mass 
(opened arrow) with peritumoral duct dilatation (black arrow) and a few tiny high density 
spots (arrowheads) 
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12A 12B 

Fig. 12. Extrahepatic extension of CHCA 
(a). Peripheral enhanced mass at posterior segment right lobe (arrow) with enlarged lymph 
nodes at celiac region (white arrows). (b). Large masses in both lobes of liver and 
involvement of adjacent gastric wall (black arrows) by left lobe mass lesion . 

    13A 

Fig. 13. CT findings of CHCA at porta hepatis with visualized mass lesion 
(a). Non-union of dilated intrahepatic ducts in both lobes of liver with abrupt termination at 
the bifurcation by an isodense mass on pre-contrast study (black arrows) (b). slight 
enhancement on post-contrast study (black arrows) 
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144A   
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AG: 1.56 
ROM BOTTOM 

Fig. 14. CT of extrahepatic type CHCA with non-visualized mass lesion 
(a). Isolated dilatation of left main hepatic duct and branches indicates obstructive site at left 

main hepatic duct ,no mass is visible. Slightly atrophic change of involved liver at medial 

segment LT. lobe. (b). Marked dilatation of the intrahepatic ducts both lobes without 

extrahepatic duct dilatation by CHCA at porta hepatis, non-visualized mass . 

DISCUSSION 

In our series, we found a slightly male 

predominance, as was described in the previous 
literatures. = The male : female ratio is about 
1.44: 1, with the average age of 53.5 years, which 

is lower than the studies at many institution, 

particularly Okuda et al. Series (62.2 yrs.), but 

approximate with series of Choi et al. & 
Wibulpolprasert et al. The lowest age of our 

patient is 22 years old. We found more cases of 

peripheral type more than central type significantly 

because a large number of cases of operated 

central type underwent surgical bypass without 

biopsy. The US findings of peripheral type are two 

patterns of nodular and infiltrative forms (the 

former is more common). In the majority of cases, 

tumors were located in the right lobe, particularly 

posterior segment. Peritumoral duct dilatation was 

seen in nearly half of all cases. The CT findings 
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of peripheral type are mainly the nodular form with 

solid hypodense mass. In more than half of cases, 

CT show peritumoral bile duct dilatation. 

Lymphadenopathy was detected by CT better than 

US. The US and CT findings of nodular form of 

the peripheral type in our study was not different 

from the previous reports, mainly solid, solitary, 

large size ( >5 cm.) mass, ill or well defined 

margin with increased echogenicity and ill defined 

low density, slightly enhanced mass respectively. 

The common location is at the posterior segment 

of right lobe of liver. The tumor size was mostly 

large because they were rarely producing symp- 

toms early in their course. We see dilated 

peritumoral intrahepatic ducts more often than the 

previous reports ( 41.46% by US, 52.5 % by CT ). 

This is a helpful,although not definite finding for 

distinguishing CHCA from other liver tumors. We
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have one case of cystic CHCA from US which is 

an uncommon type as previously reported by Lee 

et al. It could be differentiated from biliary 

cystadenoma or carcinoma by lacking of internal 

septations. The bright hyperechoic spots without 

acoustic shadowing within the mass depicted by 

US (4.87%) probable represent mucin product, as 

was described by Kokubo et al. and Choi et al. 

This tumor rarely has calcific density or cystic 

degeneration. The calcification was seen in only 

2 cases (2.3%) by US and 8 cases (20%) by CT 

imagings in our series. This is because CT scan is 

more sensitive than US in detecting calcification 

or hyperdense foci. Retraction of adjacent liver 

capsule was observed 17.5% by CT, as was 

reported by Soyer.’ ' Multiple masses were found 

on US ( 4 cases) and CT ( 2 cases ). The CT 

images revealed a dominant mass and adjacent 

satellite nodules, which could mimic with metas- 

tatic tumor. Liver atrophy was less uncommon in 

peripheral type than in central type CHCA. 

In one case, fascioliasis was found, which 

may imply relationship between liver fluke and 

CHCA, or it may be an incidental findings. We 

could not definitely concluded. 

When comparing CT with US findings in 

22 patients who underwent both investigations, 

we found that CT was more sensitive than US for 

detecting a local extrahepatic extension, particu- 

larly diaphragmatic involvement and lymphaden- 

opathy. Peripheral CHCA is commonly located at 

the posterosuperior part of right lobe of liver where 

it is difficult to detect by US unless a careful 

intercostal approach is performed, the same as 

previously mentioned by Wibulpolprasert et al. 

The infiltrative form of peripheral type 

CHCA (5 cases) could not be differentiated from 

infiltrative hepatoma or infiltrative metastases by 

US or CT. 

Of 27 patients who had extrahepatic type 

224 

SEPT. - DEC. 2000. Volume VI Number II] 

CHCA, the images findings were dilatation of the 

bile ducts above the obstructive site, and either 

visible or non-visible mass lesion. The most 

frequent obstructive site was at the hepatic duct 

bifurcation or porta hepatis, by evidence of 

nonunion of right and left intrahepatic ducts. 

The visible exophytic masses were hyperecho- 

genic on US and isodense on CT. We found that 

CT was more sensitive than US in the identifica- 

tion of metastatic lesions, and accurately locating 

the level of obstructive site as shown in table 3. 

Evaluation of vascular involvement was 

limited in our study because no additional doppler 

US were performed and lack of accurate 
portovenous phase in every case studied by CT. 

Doppler US and helical CT scan (two phases) are 

more effective in this regard. 

CONCLUSION 

We found : (1). high percentage of 

peritumoral duct dilatation in peripheral type of 

CHCA. (2). CT scan is more sensitive than US in 

the detection of local extrahepatic extension. 

(3). The images findings of infiltrative form of 

peripheral type can not be differentiated from 

infiltrative hepatoma or infiltrative metastases. 

(4). The extrahepatic type of CHCA, commonly 

affected at the main hepatic duct bifurcation with 

visible or non-visible mass lesion. (5). CT is more 

sensitive than US for the identification of the level 

of biliary obstruction and extrahepatic extension 

for extrahepatic type of CHCA. 

We, therefore, use sonography as a screen- 

ing examination and CT as acomplementary study 

in the evaluation of CHCA and for tumor staging. 
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