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Introduction
Gallbladder agenesis is a rare congenital anomaly of the 
biliary tract known in humans as congenital absence of the 
gallbladder.1 In animal species, this pathology has been 
most frequently reported in dogs.2–5 In cats, congenital 
gallbladder anomalies such as duplex gallbladder are 
relatively common, but gallbladder agenesis is extremely 
rare, with only one reported case.6 The diagnosis of 
gallbladder agenesis can be challenging, and advanced 
imaging such as CT cholangiography and magnetic reso-
nance cholangiopancreatography (MRCP) are needed 
to diagnose gallbladder agenesis in humans.7–10 In veteri-
nary medicine, CT cholangiography is a useful diagnostic 
tool for detecting absence of the gallbladder in dogs.2 
To the best of our knowledge, this is the first case report to 
describe the clinical and surgical findings and postopera-
tive CT cholangiography findings from a cat showing bile 
duct perforation secondary to choledocholithiasis with 
gallbladder agenesis.

Case description
An 8-year-old neutered male domestic shorthair cat was 
presented with a 1-week history of anorexia, vomiting 

and lethargy. On presentation, the cat weighed 5.7 kg 
with a body condition score of 7/9; rectal temperature 
was 39.2°C (102.5°F). The cat had no history of surgical 
procedures other than castration. Physical examination 
was unremarkable and it showed no signs of icterus. 
Mild leukocytosis was noted in the complete blood count, 
and mild hypoalbuminemia and elevated serum amy-
loid A were observed on serum biochemistry (Table 1).

Abdominal ultrasonography revealed ascites, and a 
hyperechoic structure that was suspicious for cholelith. 
No gallbladder could be identified. Ascites was collected 
by ultrasound-guided abdominocentesis from the caudal 
abdomen and identified as exudative with degenerate 
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neutrophils, macrophages and intracellular bacteria (cell 
count 71,890/µl). Bilirubin concentration was normal 
(0.1 mg/dl). Bacterial culture of ascites was positive for 
Enterococcus faecalis with scant growth and sensitivity to 
ampicillin and enrofloxacin.

Sixteen-slice contrast-enhanced CT (Aquilion; Canon 
Medical Systems) revealed two choleliths in the common 
bile duct (CBD) and duodenum. The diameters of the 
choleliths were 8 mm and 6 mm, with attenuation values 
of 242 Hounsfield units (HU) and 265 HU, respectively. 
Ascites was seen surrounding the liver, which appeared 
normal. No gallbladder was apparent in the cranial 
abdominal region.

On day 1, exploratory laparotomy was performed 
because bacterial peritonitis was suspected, based on 
examination findings. General anaesthesia was induced 
with propofol (7 mg/kg IV [Propoflo; Zoetis]) and main-
tained with sevoflurane (Sevoflo; Zoetis) in oxygen. 
Analgesia was provided by robenacoxib (2 mg/kg SC 
[Onsior; Novartis Animal Health]) and a continuous rate 
infusion of fentanyl (20 µg/kg/h [Fentanyl; Terumo]) 
and ketamine (0.6 mg/kg/h [KETALAR; Daiichi Sankyo]) 
intraoperatively and buprenorphine (0.02 mg/kg IV q12h 
[Lepetan; Otsuka Pharmaceutical]) postoperatively. 
During surgery, a perforation of the CBD approximately 
5 mm in diameter was identified, and a 6 mm yellow 
cholelith was found in the peritoneal cavity. Bile ascites 
(bilirubin; 3.1 mg/dl) was detected in the perihepatic 
space, and the distal part of the CBD from the rupture 
site was dilated and tortuous. No gallbladder struc-
tures or ectopic gallbladder were visualised around the 
gallbladder fossa (Figure 1).

Catheter insertion was attempted from the rupture  
in the CBD, but passage into the duodenum proved 
impossible, so choledochotomy of the dilated part was 
performed to insert a 6 F catheter; duct patency was con-
firmed by antegrade flushing of the CBD with saline. 
The rupture site and the incision in the dilated CBD 
were closed in a simple interrupted suture pattern with 
4-0 polydioxanone (Monodiox; Alfresa Pharma) and 7-0 
polydioxanone (PDSII; Ethicon) (Figure 2).

The liver appeared normal, but a liver biopsy was 
not performed. The cat recovered uneventfully and was 
eating well on day 2. The cat was discharged 6 days post-
operatively and was treated with ampicillin (20 mg/kg 
IV q12h [Viccillin; Meiji Seika Pharma]), enrofloxacin 
(5 mg/kg SC q24h [Baytril; Bayer]) and prednisolone 
(0.5 mg/kg SC q24h [Prednisolone KS; Kyoritsu Seiyaku]), 
to reduce the postoperative inflammatory response 
from day 2. Orbifloxacin (3.5 mg/kg PO q24h [VICTAS 
SS; Sumitomo Pharma Animal Health]), prednisolone 
(0.2 mg/kg PO q24h [Predonine; Shionogi Pharma]) 
and ursodeoxycholic acid (8.9 mg/kg PO q24h [URSO; 
Mitsubishi Tanabe Pharma]) were continued for 7 days 
after discharge. Cholelith analysis showed a composition 

of 55% cholesterol, 10% calcium carbonate and 35% other 
material.

Three months postoperatively, CT cholangiography 
was performed without anaesthesia to confirm gallblad-
der agenesis and evaluate bile duct patency. Meglumine 
iotroxate (100 mgI/kg [Biliscopin DIC 50; Bayer]) was 
administered over a 30 min period, as described by 
Tanaka et al.11 CT was performed 45 and 60 mins after 
the start of contrast medium injection and analysed 
using DICOM imaging software (Osirix version 3.9.2 
64-bit open-source DICOM viewer; Osirix Imaging 

Figure 1  Intraoperative photograph: note the absence of the 
gallbladder around the gallbladder fossa (circle)

Figure 2  Rupture site (arrow) and dilated region (arrowhead) 
of the common bile duct (CBD). The duodenum is indicated 
by the asterisk. The incision at the dilated CBD had already 
been closed with a simple interrupted suture pattern using 
7-0 polydioxanone
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Figure 3  (a) Three-dimensional volume-rendered CT images 
from CT cholangiography 45 mins after contrast injection. 
Note that the gallbladder was absent. (b) Enlarged view of the 
white square area. The common bile duct (white arrow), two 
cystic dilations at the ends of the cystic ducts (arrowheads), 
and hepatic ducts (yellow arrows) were well visualised

Software). The biliary ducts were well visualised at 
45 mins after contrast injection, revealing intrahepatic 
ducts, three hepatic ducts and the CBD, but no gallblad-
der was visualised in the gallbladder fossa (Figure 3).

In addition, two cystic dilations were found at the 
ends of the cystic ducts, with diameters of 5.45 mm and 
3.64 mm, respectively. These were considered to repre-
sent vestigial remnants of a hypoplastic duplicated gall-
bladder. No ectopic gallbladder was identified in the 
abdominal cavity. A diagram of the biliary tree of the 
case is shown in Figure 4.

The CBD was not dilated (2.1 mm) or obstructed, and 
contrast medium entered into the duodenum at 45 mins. 
At 60 mins, more contrast medium was excreted into the 
duodenum, resulting in insufficient contrast enhance-
ment in the intrahepatic bile ducts (Figure 5).

No adverse reactions to meglumine iotroxate were 
observed, and no recurrence of choleliths was confirmed. 
The cat remained alive and asymptomatic 13 months 
postoperatively.

Discussion
In this case, the cat initially showed mild, non-specific 
clinical signs associated with bacterial peritonitis, but 
choledocholithiasis and absence of the gallbladder was 
detected on ultrasonography and contrast-enhanced 

Figure 4  Diagram of the biliary tree in this cat. CBD = common 
bile duct; HD = hepatic duct; DUO = duodenum
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Figure 5  Transverse CT from CT cholangiography at (a) 
45 mins and (b) 60 mins. Note the difference of contrast 
enhancement in intrahepatic bile ducts at 45 mins (blue 
arrows) vs 60 mins after contrast injection (yellow arrows)

CT. Exploratory laparotomy showed perforation of the 
CBD due to choledocholithiasis and no gallbladder was 
apparent in the abdominal cavity. We therefore per-
formed CT cholangiography postoperatively to investi-
gate the biliary tree. Based on surgical and postoperative 
CT cholangiography findings, we confirmed the diagno-
sis of gallbladder agenesis in the cat.

Gallbladder agenesis is a rare anatomical anomaly, 
even in humans1 and dogs,2 and is extremely rare in 

cats.6 In humans, most patients are asymptomatic, but 
some show clinical signs, including abdominal pain, 
nausea and jaundice that is sometimes associated with 
intra- and/or extrahepatic cholelithiasis.1,12–17 Dogs with 
gallbladder agenesis have often been reported in the 
absence of clinical signs; half of canine cases are asymp-
tomatic and a common clinical finding is increased liver 
enzyme activity.2–5 In cats, one previous case report doc-
umented a cat with gallbladder agenesis diagnosed from 
ultrasonography and exploratory laparotomy showing 
clinical signs in association with inflammatory bowel 
disease, cholangiohepatitis and pancreatitis.6 In our case, 
the cat presented with mild clinical signs associated 
with choledocholithiasis and septic bile peritonitis. 
These clinical signs may have been secondary to con-
current choledocholithiasis rather than the gallbladder 
agenesis itself, similar to human cases.

Choledocholithiasis is uncommon in cats and is some-
times confirmed as the underlying cause of extrahepatic 
bile duct obstruction.18–20 Previous studies have reported 
that 25–50% of human gallbladder agenesis presented with 
clinical symptoms related to choledocholithiasis.1,12–17 
In cats, congenital anomalies of the biliary tract may be a 
risk factor for the formation of choleliths, and clinical 
case reports have described cholelithiasis with con-
genital duplex gallbladder.21,22 Some congenital mal-
formations with ductal plate malformation have been 
considered a risk factors for bacterial infection and 
cholelithiasis.23 In the present case, we speculate that 
similar to human cases, gallbladder agenesis may have 
contributed to the formation of choleliths.

Choledochotomy for cats with obstructive chole-
docholithiasis or pancreatitis has been reported to offer 
variable prognosis.18,24,25 In our case, we performed 
choledochotomy to confirm CBD patency because a 
catheter was unable to be inserted through the rupture 
due to the tortuous CBD. We did not place a choledochal 
stent in this case because the CBD was markedly dilated 
and the risk of CBD stricture following choledochotomy 
was considered low.

The diagnosis of gallbladder agenesis is difficult 
based on ultrasound imaging alone, so imaging modali-
ties such as endoscopic retrograde cholangiopancrea-
tography, CT cholangiography and MRCP have been 
used to diagnose gallbladder agenesis in humans.7,13,26–30 
A previous study in dogs recommended CT cholangio-
graphy for biliary tract imaging.2 In our case, CT cholan-
giography with meglumine iotroxate was performed 
without anaesthesia, and the biliary tract was well visu-
alised, confirming gallbladder agenesis and ruling out 
an ectopic gallbladder. CT cholangiography is useful to 
highlight the gallbladder and we found two cystic dila-
tions at the ends of the cystic ducts. These were consid-
ered to represent a hypoplastic duplicated gallbladder 
because the two small cysts and cystic ducts joined the 
CBD. CT cholangiography findings in this case were 
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similar to findings reported from previous human13,14,16,31 
and canine2 cases of gallbladder agenesis, such as vestigial 
remnant, dysmorphic cystic duct and partially developed 
cystic duct. Adverse reactions to meglumine iotroxate in 
cats were not reported in a previous report,11 and our 
case did not show any adverse effects. In humans, MRCP 
has been considered less invasive than CT cholangio-
graphy because MRCP can be performed without con-
trast medium,32 although most adverse reactions to 
meglumine iotroxate were minor and their incidence 
was low.33 In veterinary practice, general anaesthesia is 
required for MRI/MRCP, whereas CT may be performed 
without sedation. In this case, CT cholangiography 
was safely performed without any side effects and may 
represent a feasible, less invasive technique for cats with 
suspected gallbladder agenesis.

The optimal scan time in CT cholangiography for 
cats with absence of the gallbladder is unknown. CT 
cholangiography has been reported for dogs with gall-
bladder agenesis and for cats with extrahepatic biliary 
obstructions,2,11 both performing CT at 60 mins after 
contrast injection. In our case, CT was performed at 45 
and 60 mins after injection, and images at 45 mins pro-
vided better visualisation of the intra- and extrahepatic 
bile ducts. In humans, CT cholangiography has been 
used to detect the presence of bile leaks.34 Although we 
performed CT cholangiography postoperatively and not 
at the time of CBD rupture, CT cholangiography may 
facilitate preoperative diagnosis of bile duct perforation 
in cats with specific clinical signs of septic bile peritoni-
tis, as in this case.

Conclusions
To the best of our knowledge, this is the first report of 
septic bile peritonitis caused by choledocholithiasis 
in a cat with gallbladder agenesis, a rare congenital 
abnormality in cats. The formation of choleliths may be 
associated with gallbladder agenesis, similar to human 
cases. CT cholangiography should be considered to 
diagnose gallbladder agenesis, and meglumine iotroxate 
appears safe in cats with gallbladder agenesis.
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