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<Case Report>

Imaging diagnosis of extrahepatic biliary tract obstruction 

with acquired portosystemic shunt in a cat
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Abstract: A 2-year-old, spayed female, Korean domestic short-hair cat was presented with depression and vomiting.
The patient had history of weight loss lasting seven months. Physical examination revealed icterus in the pinna, oral
mucosa, and sclera. Based on ultrasonography and computed tomography, tentative diagnosis was extrahepatic biliary
tract obstruction with acquired portosystemic shunt (PSS). Tumor or inflammation of hepatobiliary system was suspected
as the cause of obstruction of the common bile duct. But it could not be determined without biopsy. The severely
dilated cystic duct was considered to cause portal hypertension and secondary multiple PSS. The patient expired without
histopathologic examination.
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Extrahepatic biliary tract obstruction (EHBO) is caused by

obstruction of extrahepatic biliary system flowing into the

duodenum. Unlike dogs, EHBO is not a common disease and

underlying causes are not well known in cats [7, 12]. How-

ever, EHBO occurs after extraluminal compression or

intraluminal obstruction of the common bile duct. Its under-

lying causes can be tumors or inflammatory changes of hepa-

tobiliary system, adjacent organs and lymph nodes [4].

Additionally, choledocholithiasis, congenital disorders such

as polycystic kidney diseases diaphragmatic hernia and para-

sitic infection also can be causes of EHBO. Biliary cirrhosis,

portal hypertension and acquired portosystemic shunt (PSS)

may occur due to chronicity [4].

Computed tomography (CT) can reveal dilated biliary tract

and presence of tumors or inflammation of hepatobiliary sys-

tem, adjacent organs and lymph nodes after administration of

contrast medium [14]. In case of acquired PSS, as a result of

portal hypertension, variable types of multiple small tortuous

vessels can be detected between portal and systemic circula-

tion on CT. Vessels are mainly found between the renal vein

and splenic vein and enter caudal vena cava directly or its

tributaries [1]. This report describes imaging features of

EHBO with acquired PSS.

A two-year-old, spayed female, Korean domestic short-hair

cat was presented with history of depression, vomiting and

weight loss lasting seven months. Physical examination

revealed icterus in the pinna, oral mucosa, and sclera.

Abdominal mass in the right cranial abdomen was also iden-

tified on palpation. Concentrations of alkaline phosphatase

(385 U/L, reference range 10 to 90 U/L), alanine transami-

nase (167 U/L, reference range 20 to 100 U/L), gamma-

glutamyl transferase (35 U/L, reference range 0 to 2 U/L),

bile acid (65 µmol/L, reference range 65 µmol/L), total

bilirubin (2.1 mg/dL, reference range 0.1 to 1.6 mg/dL) and

ammonia (104 µmol/L, reference range 0 to 95 µmol/L)

increased in serum chemistry values. Leukocytosis (23.61 ×

109/L, reference range 2.87 to 17.02 × 109/L) was also identi-

fied in a complete blood cell count. Abdominal radiography

reveals a large soft tissue mass in cranial abdominal cavity.

Abdominal mass caused left lateral displacement of stomach

and caudal displacement of bilateral kidney. 

Abdominal ultrasonography revealed severely dilated bil-

iary system including intrahepatic duct and cystic duct.

Because of severely dilated cystic duct, the common bile

duct cannot be evaluated. Echogenic sludge in gallbladder

and irregularly thickened gallbladder wall were identified.

Tortuous vessels surrounding the urinary bladder were detected

and they were thought to be originated from the spleen. A

large amount of peritoneal effusion was also identified. There

were no remarkable findings in the pancreas (Fig. 1).

On CT and contrast enhanced CT scan, there was mildly

heterogeneous enhancement of hepatic parenchyma with

irregular contour. Severe dilations of intrahepatic duct, cystic

duct and proximal region of common bile duct were identi-

fied. Focal thickening and contrast enhancement of distal

common bile duct wall were also observed (Fig. 2). Addi-

*Corresponding author

Tel: +82-55-772-2356, Fax: +82-55-772-2330

E-mail: lhc@gnu.ac.kr



228 Tae-Sung Hwang, Won-Seok Jang, Young-Min Yoon, Dong-In Jung, Hee Chun Lee

tionally, portal vein compressed by dilated cystic duct and

peritoneal effusion was identified. Varicose veins originated

from the spleen were also detected. They entered caudal vena

cava at the level of distal descending colon (Fig. 3).

Based on ultrasonography and CT, the tentative diagnosis

was EHBO with acquired PSS. Tumors or inflammation of

hepatobiliary system were suspected as the cause of obstruc-

tion of common bile duct. Because biopsy was not per-

formed, causes of EHBO could not be determined. We

considered that the severely dilated cystic duct caused portal

hypertension and acquired PSS by compressing portal vein.

After imaging diagnosis, the patient was given symptomatic

Fig. 1. Abdominal ultrasonographic images of the cat. (A) Gall-

bladder with irregularly thickened wall (arrow) is found. Grav-

ity-dependent echogenic sludge (arrowhead) is also identified.

(B) Severely dilated cystic duct is observed. (C) Severely and

tortuously dilated intrahepatic duct (arrow) and anechoic free

fluid (arrowhead) are identified. (D) Tortuous vessels (arrow

head) around urinary bladder were found. They were thought to

be originated from the spleen. G, gallbladder; CD, cystic duct;

U, urinary bladder.

Fig. 2. Transverse view of precontrast (A) and contrast

enhanced (B−D) computed tomography images of the cat. (A)

Severely dilated cystic duct (CD) is present. Mildly irregular

contour of the liver (L) is also identified. (B) Dilated intrahe-

patic ducts (arrows) are observed. (C) Focal thickening and con-

trast enhancement of distal common bile duct wall (arrow) are

identified. (D) During the portal phase, mildly heterogeneous

enhanced hepatic parenchyma with irregular contour is found.

Severely dilated CD is also identified. GB, gallbladder.

Fig. 3. Transverse view of contrast enhanced computed tomography images of the cat. (A and B) Portal vein (arrowheads) compressed

by dilated cystic duct is observed. (C) At the level of right kidney, peritoneal effusion is detected in the right ventral abdominal cavity.

(D−F) Varicose veins (arrows) are identified between spleen and descending colon. The vessels were originated from the spleen. It

is also found that the vessels are entering caudal vena cava (asterisk) at the level of descending colon. RK, right kidney.
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treatment for two weeks in a local animal hospital. However,

the patient expired without histopathologic diagnosis or

necropsy.

Clinical signs of EHBO are not specific. Lethargy, inter-

mittent fever, jaundice and vomiting can occur. With chronic-

ity, it may lead to non-regenerative anemia and coagulopathies

[4]. In a previous study, it was revealed that cats with EHBO

secondary to cholelithiasis have shorter duration of clinical

signs than EHBO secondary to tumor or inflammation [7].

Additionally, cats with EHBO resulting from neoplasia have

significantly shorter median survival time than inflammatory

disease [3]. In this case, the patient had history of depres-

sion, vomiting and weight loss lasting seven months. The

patient expired after imaging diagnosis and symptomatic

treatment for two weeks.

Radiographic features of EHBO are also non-specific [4,

12]. This case revealed abdominal mass in cranial abdominal

cavity. However, it could not be diagnosed as EHBO because

of these non-specific features.

In normal cats, intrahepatic and extrahepatic ducts are not

visible on ultrasonography. So visualization of both ducts can

be thought of as dilation of the biliary system [6, 11]. In

addition, common bile duct can be dilated more than 5 mm

in diameter [11]. Other ultrasonographic findings suggest that

inflammation or neoplasia of hepatobiliary system and adja-

cent organs can be observed in cats with EHBO [4]. In this

case, severely dilated cystic duct and tortuously dilated intra-

hepatic duct were detected on ultrasonography. Irregularly

thickened gallbladder wall and echogenic sludge in gallblad-

der were thought as inflammatory change of hepatobiliary

system.

Although the underlying cause of EHBO is not fully

known in cats, the most common causes are inflammation or

tumor of hepatobiliary system and pancreas [12, 15]. In this

case, there were no remarkable abnormalities in other organs

adjacent to hepatobiliary system on ultrasonography and CT.

Choledocholelith was not also identified. On contrast enhanced

CT, focal wall thickening in the distal common bile duct with

contrast enhancement was detected, suggesting possibility of

inflammation of the biliary tract. 

In humans, contrast-enhanced CT findings in malignant

biliary stricture have been reported. It is likely to be a malig-

nant common bile duct stricture if the affected bile duct wall

is focally thickened more than 1.5 mm and strongly contrast-

enhanced in arterial phase and portal phase [5]. In this case,

focal thickening of distal common bile duct wall was

detected, and thickness was 2.1 mm on contrast-enhanced

CT. Additionally, strong enhancement of the thickened com-

mon bile duct wall was also observed in the portal phase.

Therefore, inflammation or tumor of hepatobiliary system

was suspected to induce the EHBO of this case. However, it

was not possible to differentiate the two diseases just only

based on clinical and imaging findings.

Although EHBO can result from cholangiohepatitis in cats,

cholangiohepatitis can be secondary to EHBO [12, 15]. In

this case, ultrasonographic and computed tomographic find-

ings suggest that cholangiohepatitis was identified. How-

ever, with these findings, it was unclear if hepatobiliary

inflammation is the primary cause of EHBO or secondary to

EHBO.

The degree of biliary tract dilation cannot differentiate the

cause of EHBO on ultrasonography [7]. In this case, the

severely dilated biliary tract is due to chronicity of obstruc-

tion or irreversible loss of elasticity of biliary tract [9].

In dogs, acquired PSS mainly results from regenerative

nodules and portal hypertension associated with cirrhosis [8,

13]. Conversely, cats rarely develop portal hypertension sec-

ondary to cirrhosis. Hence, cats with acquired PSS have been

thought to be rare [10]. Portal hypertension can be classified

into three categories: prehepatic, intrahepatic and posthe-

patic. Prehepatic portal hypertension is caused by intralumi-

nal obstruction or extraluminal compression of portal vein.

Portal hypertension secondary to cirrhosis corresponds to

intrahepatic portal hypertension [2]. In this case, regenera-

tive nodules indicating cirrhosis were not detected on ultra-

sonography and compression of portal vein due to severely

dilated cystic duct was identified on CT. Possibly acquired

PSS resulted from prehepatic portal hypertension.

Limitation of this case was that the histopathologic exami-

nation or necropsy was not performed. 

In this case, EHBO was tentatively diagnosed by using

ultrasonography and CT without histopathologic examina-

tion and necropsy. If further studies about computed tomo-

graphic features of extrahepatic biliary duct for differentiating

malignant from benign EHBO are performed, usefulness of

CT in predicting causes of EHBO will increase.
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