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Recurrence of Choledocholith in the Common Bile Duct after

Cholecystectomy in a Dog
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Abstract : A 10-year-old spayed female Yorkshire terrier presented with vomiting, and anorexia. Obstructive choledocholith
with concurrent pancreatitis and hepatorenal syndrome was diagnosed based on analyses of the blood profiles, abdominal
radiographs, ultrasonography and CT. Choledoliths were removed from the common bile duct, yet the patient died
suddenly 10 days after surgery. Recurrent choledolithiasis has not been reported in a cholecystectomized dog and this
report focuses on the imaging features of ultrasonography and CT of recurrent choledoliths. 
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Introduction

Gall bladder disease is rarely seen in dogs and this includes

cholecystitis, cholelithiasis and neoplasia (7,13). The clinical

signs of gall bladder disease mimic other abdominal disorders

and the signs include vomiting, diarrhea, anorexia, lethargy,

abdominal pain, abdominal enlargement and icterus (10,13).

There is a paucity of information in the veterinary literature

regarding recurrent choledoliths in dogs. This is the first report

of recurrent choledocholith in the common bile duct after

cholecystectomy in a dog and we describe the clinical signs

and imaging features.

Case

A 10-year-old spayed female Yorkshire terrier was admit-

ted with a history of vomiting, anorexia for 2 weeks. The

patient had a medical history of having undergone a cholecys-

tectomy due to gallbladder stone four years previously. On

physical examination, moderate abdominal distension and ict-

erus were identified. Hematologic examination indicated severe

leukocytosis with a left shift and thrombocytopenia (Table 1).

The serum biochemical analyses revealed mild to moderate

azotemia, severe hyperphosphatemia, marked hyperbilirubine-

mia, hypercholesterolemia and hypertriglyceridemia, and sig-

nificantly high levels of hepatic enzymes (Table 1). The serum

glucose and albumin were decreased. There were no abnormal

findings on the urinalysis except for a low urine specific grav-

ity of 1.007. The patient was strongly suspected of having sep-

tic inflammatory process with cholestatic liver disorder and

renal failure. 

Abdominal radiographs demonstrated mild loss of the sero-

sal detail, focal hepatomegaly with concurrent caudal displace-
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Table 1. Results of the hematological and biochemical analyses

Test Day 0 Day 8
Reference 

ranges

Red blood cells

(× 106/µL)
5.08 2.35 5.5 - 8.5

Hematocrit (%) 37.7 18 37 - 55

Hemoglobin (g/dl) 13.2 6.19 12 - 18

White blood cells

(× 103/µL)
63 40.8 6.0 - 17.0

Platelet (× 103/µL) 58.9 237 200 - 500

Blood urea nitrogen 

(mg/dl)
120.5 8.9 7 - 25

Creatinine (mg/dl) 3.7 0.7 0.5 - 1.5

Total bilirubin (mg/dl) 13.0 0.9 0.1 - 0.5

Bile acid (umol/L) > 200 < 35 0 - 25

Total cholesterol (mg/dl) 904 294 135 - 270

Triglyceride (mg/dl) 1865 97 21 - 116

AST (IU/L) 82 33 23 - 66

ALT (IU/L) 752 145 21 - 102

ALP (IU/L) 7075 3326 29 - 97

GGT (IU/L) 367 79 1.2 - 6.4

Phosphorus (mg/dl) 17.0 5.4 2.6 - 6.2

Glucose (mg/dl) 51 79 65 - 118

Total protein (g/dl) 6.5 4.8 5.4 - 7.1

Albumin (g/dl) 1.6 1.3 2.6 - 3.3
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ment of the gastric axis and diffuse splenic enlargement (Fig 1).

On ultrasound examination, the liver showed a diffusely in-

creased echogenicity with a coarse echo pattern and a blunt

margin. The lumen of the common bile duct (CBD) was well

visualized and dilated (diameter: 0.72 cm), and its duct wall

was thickened and hyperechoic (Fig 2A). A small hyperechoic

structure with acoustic shadowing was found in the distal por-

tion of the CBD adjacent to the pancreas (Fig 2B). A medul-

lary rim sign was observed at both kidneys and a small amount

of free fluid was identified (Fig 2C). The pancreas appeared

hyperechoic and irregular. The pancreatic duct was dilated to

2 mm in diameter (Fig 2D). Mesenteric lymphadenopathy was

also detected. These findings suggested that the patient had

recurrent choledocholith at the distal part of the CBD with sec-

ondary cholecystitis, pancreatitis, focal peritonitis and acute

renal failure. 

The patient received 0.9% saline solution with intravenously

and a combination of cefotaxime (30 mg/kg, IV, q8h) with met-

ronidazole (25 mg/kg, IV, q12h) for the severe septicemia, as

well as, tramadol (3 mg/kg, IV, q8h) for pain relief, and

ondansetron (0.2 mg/kg, IV, q12h) and vitamin K (2 mg/kg, IV,

q24h) for supportive therapy. Surgical treatment was proposed

after improved body condition with this intensive medical ther-

apy for 4 days. Prior to surgery, a CT exam was done to accu-

rately evaluate the location, size and number of choledocholiths.

On the CT findings, several hyperattenuated stones (100 HUs)

and irregular margins were detected along the dilated common

bile duct and close to the cranial flexure of the duodenum (Fig

3). The bile duct wall was noticeably dilated, tortuous and

thickened. Choledochotomy was performed and the major

choledoliths were removed. After surgery, the CBC and bio-

Fig 2. Extrahepatic biliary obstruction and pancreatitis of a dog. A. The common bile duct shows a dilated, thickened, and hyperechoic

wall. B. The stone is located on the distal part of the common bile duct adjacent to right proximal pancreatic region. C. A prominent

hyperechoic band is seen in the medulla, and a small collection of free fluid is observed between the spleen and left kidney. D. The left

pancreatic limb is hyperechoic and its duct is mildly dilated. 

Fig 1. Right lateral radiograph of the abdomen of a dog with

hepatomegaly and choledoliths. The liver has rounded, blunt mar-

gins and the caudoventral angle of the liver extends well beyond

the costal arch.
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chemical abnormalities were gradually resolved, but the RBC,

hemoglobin, WBC and albumin were still decreased (Table 1).

Unfortunately, the patient died suddenly on the 10th postoper-

ative day. Necropsy of the patient was not performed due to

refusal of the owner. 

Discussion

The patient underwent surgery four years previously due to

extrahepatic obstruction by gallbladder stones, and its compo-

nent was confirmed to be cholesterol. She had persistent hyper-

cholesterolemia on the regular monitoring after surgery. Only

the alpha-high density lipoprotein (α-HDL) of the lipoprotein

fractions was elevated in the patient and her sibling. Her sib-

ling also had a medical history of gallbladder mucocele and

persistent hypercholesterolemia. Therefore, the patient was con-

sidered to have a familial tendency of metabolic syndrome or

familial hypercholesterolemia, and the latter is quite rare (5,16).

Management of this condition consisted of giving a low-fat,

high-fiber diet (Hill’s prescription diet, w/d®) and ursodiol for

6 months to prevent formation of gallstones. After 3 years, the

patient was again presented with systemic jaundice. She was

diagnosed as suffering with extrahepatic bile duct obstruction

(EHBDO) due to recurrent choledocholithiasis, and there have

been no published reports on recurrent choleliths in dogs.

There could be two explanations for the recurrent CBD

stones according to the reports of Boerma and Schwartz (1). It

is possible that morphological or functional bile duct defects

occur after cholecystectomy so that bactobilia and/or biliary

stasis by the abnormal biliary motility might cause a dilated

CBD, and consequently CBD stone recurrence is provoked in

combination with bacterial overgrowth and ascending coloniza-

tion (8,9,11,14). Additionally, the finding of a sustained dila-

tion of the CBD (a diameter of > 12-15 mm) is a the main pre-

dictor of recurrent choledocholithiasis in human (1,3,6). This

patient also had a severely dilated common bile duct of 12 mm

on the CT exam, and this dilated duct is associated with a

higher risk of recurrence because of greater bacterial contami-

nation, bile stasis and the bile’s composition (4). Another patho-

genetic mechanism is altered bile duct dysfunction by the sus-

pected hyperadrenocorticism and recurrent pancreatitis (12,15).

Secondary hypomotility of the bile duct, decreased resistance to

bacterial infection and biliary cholesterol supersaturation due to

hypercholesterolemia maybe have promoted long-term stone

formation in this patient. There is some limitation for these

two possible pathological mechanisms of the bile duct as they

were not confirmed because histopathological evaluation of the

bile duct was not carried out in this patient. 

We expected that surgical removal of the choledocholiths

and intensive medical care would help the patient, yet she died

suddenly 10 days after surgery. A recent study of dogs under-

going extrabiliary surgery reported a 50% mortality rate for

dogs with pancreatitis (11). Septic bile peritonitis, increased

serum creatinine concentrations, a prolonged activated par-

Fig 3. Recurrent choledocholithiasis of a dog on an abdominal CT examination. The precontrast (A) and contrast-enhanced (B) transverse

images; A 10 mm hyperattenuated stone (arrow) is seen in the dilated common bile duct near the proximal duodenum. The CT images

of A and B show a markedly dilated (12 mm), tortuous and thickened bile duct wall. The multiplanar reformatted coronal (C) and

parasagittal (D) images demonstrate several cholelithes along the dilated common bile duct close to the cranial flexure of the duode-

num. a; aorta, c; caudal vena cava, p; portal vein, d; proximal duodenum.
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tial thromboplastin time and refractory postoperative hypoten-

sion were significantly associated with failure to survive (11).

Thus, the presence of concurrent pancreatic disease in dogs

with EHBDO complicates the decision to pursue surgical op-

tions, as surgery may exacerbate the pancreatitis and pose addi-

tional risks (2). Interventions for relieving obstructive jaundice

still carry high morbidity and mortality rates because of the

associated sepsis and renal dysfunction (2).

In conclusion, a cholecystecomied patient may carry a sub-

stantial risk of recurrent CBD stones. This patient had a high

possibility of biliary stasis when considering the persistent

hypercholesterolemia, intermittent pancreatitis. Meticulous fol-

low-up, diagnosing the underlying causes and proper manage-

ment should be considered to prevent secondary complications,

like those that occurred in this case. 

Conclusion

We report here on a dog that we diagnosed with recurrent

choledocholiths in the common bile duct after cholecystec-

tomy. The clinical signs presented by this patient, such as anor-

exia and icterus, are typically associated with the hepatobiliary

system. The diagnosis was made by ultrasound and CT. Espe-

cially, CT was a valuable tool to accurately assess the location,

size and number of choledocholiths prior to surgery. In sum-

mary, recurrent choledolithiasis has not previously been reported

in a cholecystectomized dog and it should be considered as the

possible complication after cholecystectomy, and so such pa-

tients must be carefully and regularly monitored.
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개에서 담낭절제술 후 총담관에 재발한 총담관결석증

장진화·윤석주·김주형·강지훈·김근형·나기정·장동우1

충북대학교 동물의료센터

요 약 : 10년령의 중성화 암컷 요크셔 테리어가 구토와 식욕부진으로 내원하였다. 신체검사, 혈액검사 및 복부 방사선·

초음파검사와 컴퓨터단층촬영 검사 결과 췌장염, 간신증후군을 동반한 폐쇄성 총담관결석으로 진단되었다. 수술적으로

총담관결적을 제거하였으나, 10일 후 사망하였다. 본 증례를 통하여 담낭절제술을 한 환자에서 재발성 담관 결석, 췌장

염과 같은 합병증에 대한 정기적인 모니터링이 필요하고, 진단 및 수술에 대한 정확한 평가를 위해 CT가 유용함을 알

수 있었다. 

주요어 :재발성 총담관결석, 총담관


