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Introduction
Gallbladder adenomas, which can also be classified as 
extrahepatic cholangiocellular adenomas, are a benign 
neoplasm originating from the epithelial mucosal layer. 
They consist of cuboidal-to-columnar epithelium lining 
fibrous stalks, and may often have papillary projections 
that invade into the lumen, which create a rugose sur-
face.1 They are a rare neoplasm in all species affected by 
this condition. Typically, they affect young cattle, but this 
may be due, in part, to the timing of slaughter at abat-
toirs.2 Infrequent reports of cases exist in other species 
such as dogs, pigs, mice and chimpanzees,3–6 but they 
have never been described in cats. In human medicine 
the incidence is reported at 4% of all gallbladder poly-
poid masses,7 and controversy exists surrounding a pos-
sible malignant transformation between gallbladder 

adenoma to adenocarcinoma.8,9 Bile duct adenomas are 
also described in cats, documented in >50% of all feline 
hepatobiliary neoplasias.10,11

Case description
A neutered female 13-year-old domestic shorthair cat pre-
sented to a referral centre for further investigations of ele-
vated liver enzymes, following incidental identification at 
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the referring veterinary practice during routine preopera-
tive bloods. The cat had only been living with the current 
owners for 4 months but had been known to the owner for 
many years as a free-living cat, and no health problems 
had been noted. The referring veterinary practice had run 
in-house serum biochemistry, which revealed an alkaline 
phosphatase (ALP) 6.5 times higher than the upper limit 
of the reference interval (RI; 441 IU/l [RI 11–67 IU/l]). 
Additionally, alanine aminotransferase (ALT) was at 
almost 12 times the upper limit of the RI (>1000 IU/l; RI 
18–84 IU/l); total bilirubin was not measured. Abdominal 
ultrasonography was performed during this visit, reveal-
ing changes consistent with cholangiohepatitis, dilated 
biliary tract and pancreatic fibrosis. A 2-week course of 
amoxicillin–clavulanic acid (15 mg/kg q12h PO [Synuclav; 
MiPet CVS]) and a 4-week course of ursodeoxycholic acid 
(10 mg/kg q24h PO [Destolit; Norgine]) and 
S-adenosylmethionine (90 mg S-adenosylmethionine and 
9 mg silybin q24h PO [Denamarin; Protexin]) was 
prescribed.

At a follow-up appointment 4 weeks later, external 
serum biochemistry showed ongoing marked increases in 
liver enzymes but with some improvement: ALT 703 IU/l 
(RI 18–77 IU/l), ALP 330 IU/l (RI 11–67 IU/l), aspartate 
aminotransferase (AST) 240 IU/l (RI 0–69 IU/l) and total 
bilirubin (51.2 µmol/l; RI 0–10 µmol/l). Fasted serum cho-
lesterol was moderately increased (18.1 mmol/l; RI 0.9–
6.5 mmol/l) and albumin was within normal limits. A bile 
acid stimulation test was markedly abnormal; pre-prandial 
bile acids were 59.6 µmol/l (RI 0–15 µmol/l) and post-
prandial bile acids were 404.3 µmol/l (RI 0–20 µmol/l). 
External haematology documented a very mild leukocy-
tosis (15.8 ×109/l; RI 4–15 ×109/l). Serology for feline leu-
kaemia virus (FeLV) and feline immunodeficiency virus 
(FIV) was negative. The cat remained clinically normal, 
but ongoing liver enzyme elevations prompted referral.

On initial presentation to the referral centre the cat 
weighed 3.55 kg (body condition score 4/9) and other 
than a small, soft, mobile mass on the left abdominal 
flank and another at the base of the tail, the physical 
examination was unremarkable. In-house serum bio-
chemistry (Table 1) demonstrated markedly elevated 
ALT (>1000 IU/l; RI 18–84 IU/l) and ALP (344 IU/l; RI 
11–67 IU/l). A mild azotaemia was documented (urea 
13.8 mmol/l [RI 6.10–12.50 mmol/l] and creatinine 
155 µmol/l [RI 44–194 µmol/l]), which was a novel find-
ing. Total bilirubin was markedly raised (45 µmol/l; RI 
0–10 μmol/l), most likely of hepatic or post-hepatic ori-
gin. Prehepatic hyperbilirubinaemia had been consid-
ered unlikely as the patient was not anaemic and FeLV 
and FIV had been excluded. Ammonia and coagulation 
times were normal. Systolic blood pressure was within 
normal limits and urinalysis revealed concentrated urine.

Based on these findings an abdominal ultrasound 
was performed under sedation. The cat was sedated 

with 0.2 mg/kg butorphanol (Torbugesic; Zoetis) and 
5 μg/kg dexmedetomidine (Dexdomitor; Zoetis) intra-
venously (IV).

Ultrasound findings
Ultrasonographically, the gallbladder had a very unusual 
appearance (Figure 1). While it was not enlarged, it had 
a very thickened wall that was isoechoic to the surround-
ing liver parenchyma, and whose luminal surface was 
irregular with small projections into the lumen. Between 
these projections and within the much reduced lumen 
was typical anechoic biliary fluid, and also occasional 
markedly hyperechoic hazy feather-like linear echoes, 
consistent with reverberation artefact, which lay between 
some of the projections, and conformed to the gallblad-
der wall. The common bile duct walls were thickened, 
with the lumen variably dilated throughout the duct’s 
length to a maximum of 3 mm internal and 5 mm exter-
nal diameter (Figure 1). The major pancreatic duct also 
had thickened walls where it approached the major duo-
denal papilla. The pancreas was increased in echogenic-
ity and had dilated pancreatic ducts (1.8 and 1.6 mm, 
respectively).

Exploratory coeliotomy
The following day, elective cholecystectomy was per-
formed owing to concerns associated with the ongoing 
viability of the gallbladder wall and reverberation arte-
facts possibly indicating gas in the lumen. The cat was 
premedicated with 0.2 mg/kg methadone (Methadyne; 
Jurox Animal Health) and 3 μg/kg dexmedetomidine 
(Dexdomitor; Zoetis) IV, and general anaesthesia was 
induced with 4 mg/kg propofol (Propoflo Plus; Zoetis) 
to effect. Lidocaine spray (Intubeaze; Dechra) was 
applied to the larynx 90 s prior to endotracheal intuba-
tion with a size 3.5 mm endotracheal tube. An epidural 
with 0.5% bupivacaine at 1 mg/kg and morphine at 

Table 1 Serum biochemistry

Parameter Result RI

Total protein (g/l) 88.0 56.0–81.0
Albumin (g/l) 29.0 26.0–42.0
Globulin (g/l) 59.0 15.0–57.0
A:G ratio 0.5 0.6–1.4
ALP (IU/l) 344.0 11.0–67.0*
ALT (IU/l) >1000 18.0–84.0*
Total bilirubin (μmol/l) 45.0 0–10.0*
Urea (mmol/l) 13.8 6.1–12.5*
Creatinine (μmol/l) 155.0 45.0–194.0*
Glucose (mmol/l) 7.0 3.8–8.2

*Notable finding
RI = reference interval; A:G = albumin to globulin ratio; ALP = alkaline 
phosphatase; ALT = alanine aminotransferase
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0.1 mg/kg was administered prior to surgery, as a 
method of pre-emptive and multimodal analgesia. An 
arterial line was placed prior to anaesthesia in the coc-
cygeal artery. Anaesthesia was maintained on sevo-
fluorane (1.5–2.5% in oxygen 1 l/min [SevoFlo; Zoetis]) 
via a paediatric circle system. Cefuroxime 20 mg/kg IV 
was administered approximately 30 mins preoperatively, 
and then continued q8h for the next 48 h. During the 
anaesthetic, lactated Ringer’s solution was administered 
at 4 ml/kg/h (ie, 14 ml/h).

A median xiphoumbilical laparotomy was performed. 
The gallbladder was identified, and a stay suture was 
put in place at the apex. The common bile duct was visu-
alised with a slight dilation. The thickness of its wall was 
gently palpated. The common bile duct was then 
squeezed and the dilation decreased at the same time. A 

decision not to open the duodenum and not to stent the 
common bile duct was taken. The gallbladder was then 
dissected out of the hepatic fossa using fingers. A rup-
ture of the gallbladder was discovered on the dorsal 
aspect of the fundus, despite no clinical signs of bile peri-
tonitis. Dissection was continued down the cystic duct to 
its junction with the common bile duct. Double ligation 
of the cystic duct and artery was performed with 2-0 
PDS using a transfixing and a circumferential ligature. 
The duct was clamped and transected between the clamp 
and the ligatures, and the gallbladder was removed. The 
stump was inspected for leakage of bile and residual 
haemorrhage, and the area was thoroughly lavaged 
before closure. A liver biopsy was taken by suture frac-
ture technique on the medial right lobe. A pancreatic 
biopsy was taken by suture fracture technique on the 

Figure 1 Ultrasonographic image of (a,b) the gallbladder with thickened irregular walls and intraluminal projections; and  
(c,d) the common bile duct with thickened walls and a variably dilated lumen
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right lobe. The gallbladder was submitted for histo-
pathological examination with the two biopsies, and bile 
plus liver for additional bacterial culture. Abdominal 
lavage and closure of the abdomen was completed.

Postoperative analgesia consisted of methadone (0.1–
0.2 mg/kg q2h–q4h based on pain score [Methadyne; 
Jurox]).12 Thereafter, buprenorphine (Buprecare; 
Animalcare) was given 0.02 mg/ IV q6h, before reducing 
the dose to 0.01 mg/kg at discharge. The patient started 
eating the following day and was discharged 2 days after 
surgery with ursodeoxycholic acid (10 mg/kg q24h PO 
[Destolit; Norgine]) for long-term use for its cholerectic, 
anti-inflammatory and potentially immunomodulatory 
effects.

Histology findings
Histology of the gallbladder revealed that the mucosa 
was diffusely thickened, and formed papillary intralu-
minal proliferations (Figure 2). The epithelial cells were 
well-differentiated cuboidal-to-columnar cells lining 
central fibrous stalks (Figure 3). There was evidence of 
mild anisokaryosis but no mitoses. The stroma had a 
mild infiltrate of plasma cells and lymphocytes with few 
neutrophils and eosinophils. There was no invasion of 

the underlying mural tissue and no emboli were seen. 
These features were consistent with benign papillary 
adenoma of the gallbladder mucosa (Figure 4). 

In addition, biopsy of the medial right liver lobe 
showed evidence of portal areas expanded by oedema-
tous and variably mucinous collagen, bridging adjacent 
portal tracts and associated with inflammation and bil-
iary hyperplasia (Figure 5). There were moderate-to-
large numbers of lymphocytes, plasma cells, neutrophils 
and a few macrophages and eosinophils, often located 
periductally. Laminar periductular fibrosis and mild 
hepatocellular lipidosis was also evident. As a result, 
based on these findings, a histopathological diagnosis of 
chronic cholangiohepatitis with a neutrophilic (acute) 
component, biliary hyperplasia and periportal fibrosis 
was reached. Based on the semi-quantitative grading 
system by Gagne et  al,13 mononuclear infiltrates were 
considered category 2, polymorphonuclear infiltrates as 
category 0–1, bile duct proliferation as category 1 and 
fibrosis as category 1–2. The gallbladder neoplasm was 
considered a likely contributing factor. Lastly, the histo-
pathology of the pancreas identified small foci of lobular 

Figure 2 Histopathological low-power image of the 
gallbladder mass in cross section. Scale bar = 2 mm

Figure 3 Histopathological image of the gallbladder mass. 
Use of haematoxylin and eosin staining of the resected 
gallbladder mass revealed uniform epithelial cells, lining 
projections and tubules, with low numbers of inflammatory 
cells within the stroma. Scale bar = 50 μm

Figure 4 Macroscopic appearance of the gallbladder 
adenoma measuring approximately 1.3 cm × 1.2 cm
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hyperplasia and other small foci of acinar atrophy, with 
very few interstitial mononuclear cells present. 
Therefore, a diagnosis of nodular hyperplasia was 
reached, given the lack of evidence of neoplasia or active 
inflammation. The intraluminal bile of the gallbladder 
was sampled for microbiological culture and found to be 
sterile.

Outcome
Three weeks postoperatively, external biochemistry was 
repeated by the referring veterinary practice, to monitor 
for improvements in liver parameters and total bilirubin. 
ALP (356 U/l; RI 11–67 IU/l) and ALT (800 IU/l; RI 18–
84 IU/l) had decreased but remained elevated. Similarly, 
total bilirubin had reduced substantially compared with 
admission level (20.4 μmol/l; RI 0–10 μmol/l). A mildly 
raised urea persisted (15.0 mmol/l [RI 6.10–
12.50 mmol/l]), with further investigation of potential 
renal disease declined.

Two months postoperatively ALP (241 U/I; RI 11–
67 U/I), ALT (765 U/I; RI 18–84 U/I) and total bilirubin 
(19 μmol/l; RI 0–10 μmol/l) remained elevated, but as 
the cat remained bright, and had maintained an excel-
lent appetite, normal thirst levels and stable body 
weight, the owners declined further investigation of 
potential ongoing inflammatory or infectious liver 
disease.

Discussion
This case report describes the successful management of 
a gallbladder adenoma via cholecystectomy in a senior 
feline patient. There are minimal studies in the current 
literature available regarding this type of neoplasm, 
especially in cats.

Feline hepatobiliary disease is common. Differential 
diagnoses can be classified based on morphological 
groupings, as per the World Small Animal Veterinary 
Association Liver Standardization Project.14 They can be 
grouped into parenchymal, vascular, biliary, neoplastic 
and miscellaneous disorders. Most prominent diagnoses 
in cats include cholangitis (neutrophilic or lymphocytic), 
reversible hepatocellular injury, cholelithiasis, cholecysti-
tis (neutrophilic or lymphoplasmacytic), reactive hepati-
tis, biliary cysts and acute hepatitis. A study investigating 
the frequency of feline hepatobiliary disease in the UK 
based on histopathology of 1217 samples, reported the 
most common disease entity was neutrophilic cholangi-
tis.15 Extrahepatic cholestasis comprises either intra- or 
extraluminal obstruction of the extrahepatic biliary sys-
tem, and results in stasis of bile and dilatation of the bile 
ducts proximal to the obstruction. Aetiologies for extrahe-
patic cholestasis can be subdivided into intraluminal 
obstructions (biliary choleliths, gallbladder mucocoeles 
and neoplasia), or luminal compression or constriction 
(neoplasia or inflammation of the extrahepatic biliary 
tract). Cholestasis can be defined biochemically through 
elevations in ALP, gamma-glutamyl transferase, bilirubin 
and cholesterol, although these markers cannot be used to 
differentiate between intra- and extrahepatic cholestasis. 
As inflammation extends into the hepatic parenchyma, 
there can also be elevations in ALT, AST and bile acids. 
Ultrasonographic imaging alongside sampling of the liver 
and bile would then be useful in order to distinguish 
between intra- and extrahepatic causes of cholestasis. 

In humans, gallbladder adenomas, as in cats, have a 
low incidence, constituting approximately 4% of all gall-
bladder polypoid masses.7 Some studies suggest they are 
a precursory lesion to adenocarcinomas, although evi-
dence for this is conflicting.8,9 There appears to be path-
ways between pre-neoplastic lesions and gallbladder 
cancer in humans, although the carcinogenic pathway 
remains unclear. Some authors believe a progression 
between dysplasia to carcinoma,9 while others believe an 
adenoma to carcinoma sequence is more likely.8

Often human patients are either asymptomatic at 
presentation and therefore neoplasia is only discovered 
incidentally during ultrasonography or cholecystec-
tomy for other reasons, or they are symptomatic and 
have more advanced-stage disease and metastasis.16 In 
one study by De Aretxabala et al,17 34.5% and 48.2% of 
patients underwent a cholecystectomy for suspected 
cholelithiasis and cholecystitis, respectively, and were 
found to have gallbladder neoplasia either intra- or 
postoperatively. Diagnosis primarily consists of abdom-
inal ultrasonography. The sensitivity and specificity 
increase with severity and stage of the disease. Surgical 
resection is the recommended management and risk of 
malignancy increases with age18 and gallbladder polyp 
diameter.19

Figure 5 Histopathological image of the liver biopsy. This 
low-power (× 20) view shows the expansion of some portal 
areas by mixed inflammatory cell infiltrates, increased 
amounts of collagen (blue arrows), which is sometimes 
mucinous (asterisk), and biliary hyperplasia (black arrows). 
Haematoxylin and eosin stain; × 20
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In the veterinary literature, Glińska et al3 reported a 
case of a 12-year-old male Scottish Terrier dog with a 
gallbladder mucinous cystadenoma, a benign neoplasm 
originating from the epithelial mucous layer. It presented 
with vomiting, hyporexia and abdominal distension. 
Ultrasonography revealed an enlarged gallbladder with 
increased wall thickness, filled with heterogenic amor-
phic material. Medical management with amoxicillin, 
ursodeoxycholic acid and S-adenosylmethionine was 
unsuccessful, and clinical signs progressed, so euthana-
sia was performed. This can be compared with the ultra-
sonographic findings in our patient; however, in the 
dog’s case, surgical intervention was not sought and 
medical management was insufficient to control clinical 
signs. Interestingly, in this canine patient the ALP and 
ALT were significantly elevated, much like our patient; 
however, in contrast to our case clinical signs were mani-
fested from the outset.

Gallbladder bile culture was sterile in our patient; 
however, 2 weeks of amoxicillin–clavulanic acid was 
given as a precautionary measure owing to increased 
suspicions of cholangitis. Ideally, medical management 
with antibiosis would have been avoided but the least 
invasive therapeutic options were preferred initially, 
given the suspected age of the cat.

In hindsight, investigations into infestation with 
Platynosomum species should have been explored, given 
the prior free-living nature of the cat and association with 
cholangiocellular carcinoma and cholangitis.20,21 However, 
it is not a parasite endemic to the UK. Platynosomum spe-
cies are trematode flukes, which can reside in the gallblad-
der and biliary and pancreatic ducts of the definitive 
feline host. Diagnosis is based on confirmation of eggs in 
bile, liver biopsies and faecal samples.

The reverberation artefacts that raised the possibility 
of luminal gas are reported in the human literature to be 
seen posterior to pseudopolyps (focal adenomyomatosis 
or cholesterol polyps) and, as such, differentiate them 
from true polyps. They were present in between and not 
posterior to the luminal projections in this case, suggest-
ing the presence of focal adenomyomatosis, as well as 
the polypoid adenomas.22

Conclusions
Gallbladder adenomas can arise in feline patients, 
albeit rarely, and can be difficult to diagnose without 
cholecystectomy and confirmatory histopathology. 
Ultrasonography can increase suspicions, but sensitiv-
ity can be poor when diagnosing gallbladder neoplasia, 
especially in the earlier stages of the lesion.23 This case 
emphasises the importance of interdisciplinary com-
munication between pathologists, ultrasonographers, 
surgeons and the primary clinician when deciding on 
the best management, with limited evidence available 
in the literature. Gallbladder adenomas should be con-
sidered a differential diagnosis for pathological 

gallbladder changes on ultrasound, and cholecystec-
tomy should be considered as a treatment option.
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