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Abstract: Gallbladder atrophy (GBA) is characterised by a reduction in the size and volume of the gallbladder. 
In human medicine, it is well-established that GBA frequently occurs together with pathologies affecting the gall-
bladder and pancreas. However, to the best of our knowledge, there is currently a dearth of reported cases of GBA 
in dogs within the veterinary field. In this study, we present a case report of GBA in a 7-year-old Yorkshire Ter-
rier. The diagnosis of GBA was confirmed using abdominal ultrasonography and advanced imaging techniques, 
including computed tomography, which were performed over a 4-year period. The patient initially presented with 
predominantly gastrointestinal symptoms, which were subsequently diagnosed and treated as pancreatitis. Concur-
rently, a gallbladder nodule and an anomalous structure suspected to be cholelithiasis were identified. However, 
during the 4-year follow-up, the gallbladder structure regressed, leaving only the presence of the gallbladder 
nodule. Notably, cholecystectomy was not performed, and apart from pancreatitis-related symptoms, the patient 
did not show any gallbladder-related problems throughout the spontaneous atrophic process. Based on these 
findings, we propose that the observed GBA was likely induced by cholecystitis associated with pancreatitis. This 
case underscores the significance of considering GBA as a potential diagnosis in canine patients presenting with 
pancreatitis and gastrointestinal symptoms. Furthermore, it highlights the value of comprehensive diagnostic 
imaging in accurately determining the underlying cause of these symptoms.
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Gallbladder atrophy (GBA) refers to the condition 
characterised by the reduction in size and volume 
of the gallbladder. In humans, GBA commonly oc-
curs along with cholecystitis (Shirah et al. 2017), 
cholelithiasis (Shirah et al. 2017), micro-gallblad-
der (MG) (Kramer et al. 1983), gallbladder volvulus 
(GV) (Luo et al. 2014), and pancreatitis (Jiang et al. 
2023) and is frequently incidentally diagnosed on ab-
dominal ultrasonography (Maldonado et al. 2014). 
Furthermore, microscopic GBA has been reported 
in humans with cystic fibrosis (CF) (King et al. 2000).

In patients with chronic gallbladder conditions 
such as cholecystitis or cholelithiasis, a prolonged 

gallbladder disease can lead to increased pancre-
atic secretion, resulting in pancreatic injury and 
an elevated risk of pancreatitis (Jiang et al. 2023). 
Pancreatitis, characterised by inflammation of the 
pancreas, can lead to secondary effects on the ad-
jacent gallbladder. The exact mechanisms underly-
ing GBA in pancreatitis are not fully understood; 
however, it is believed to be a consequence of the 
inflammatory response and alterations in bile flow 
dynamics. In cases of pancreatitis, the inflamma-
tory process can extend to the gallbladder, thereby 
resulting in structural changes and functional im-
pairment. This can manifest itself as gallbladder 
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wall thinning, decreased contractility, and ulti-
mately, GBA.

This case report presents a unique occurrence 
of GBA with pancreatitis in a 7-year-old Yorkshire 
Terrier exhibiting gastrointestinal symptoms. The 
initial imaging examination revealed evidence 
of pancreatitis and the presence of a gallbladder 
nodule, which remained consistent during a fol-
low-up visit after 4 years. However, the subsequent 
examination demonstrated GBA, making its confir-
mation unattainable. To our knowledge, there have 
been no case reports of GBA in dogs.

This case highlights the significance of consider-
ing GBA as a potential diagnosis in dogs presenting 
with gastrointestinal symptoms and emphasises the 
value of thorough diagnostic imaging to accurately 
identify the underlying cause of these symptoms.

Case description

A  7-year-old Yorkshire Terrier was present-
ed to  the private veterinary hospital with chief 
complaints of vomiting, anorexia, and abdomi-
nal discomfort for a few days. The dog weighed 
3.2 kg with a body condition score of 4 of 9 points. 
Physical examination results showed no  jaun-
dice; however, mild dehydration and discomfort 
on abdominal palpation were observed. Complete 
blood count (CBC) results showed a mild neutro-
philic leukocytosis (Table 1). In serum chemistry 
tests, it was confirmed that the liver-related in-
dicators of alanine aminotransferase [ALT, 5.46 
µkat/l (reference range: 0.17–1.96 µkat/l)], aspar-
tate aminotransferase [AST, 1.05 µkat/l (reference 
range: 0.23–0.75 µkat/l)], gammaglutamyl trans-
ferase [GGT, 0.25 µkat/l (reference range: 0–0.12 
µkat/l)], and total bilirubin [20.52 µmol/l (refer-
ence range: 1.71–10.26 µmol/l)] were higher than 
normal. Additionally, it was confirmed that the 
cholesterol level [13.78 mmol/l (reference range: 
3.24–6.99 mmol/l)] increased and the blood urea 
nitrogen [BUN, 2.14 mmol/l (reference range: 2.50–
8.92 mmol/l)] decreased. The activities of amylase 
[33.15 µkat/l (reference range: 3.34–20.04 µkat/l)] 
and lipase [38.43 µkat/l (reference range: 3.34–
30.06 µkat/l)] were also elevated. Moreover, a canine 
pancreas-specific lipase [cPL, 1 928 µg/l (reference 
range: < 400 µg/l)] test with high specificity of the 
pancreas was performed, and the test result showed 
pancreatitis. Several abdominal ultrasonography 

examinations in a modified transverse plane, with 
the patient in ventro-dorsal position at the right 
upper abdomen, revealed no  gallbladder wall 
thickening; however, a small hyperechoic atypi-
cal nodule, which was suspected to be a gallstone, 
was identified (Figure 1A). Computed tomography 
(CT) was performed on the dog in a dorso-ventral/
sternal recumbency to obtain more precise images 
and confirm the structural condition of the biliary 
tract. CT (Asteion 4®; Toshiba, Tokyo, Japan; Ian 
Animal Diagnostic Imaging Center, Seoul, Republic 
of Korea) examinations revealed a dilated common 
bile duct (Figure 1B) and mineralised foci, which 
were presumed to be cholelithiasis (Figure 1C). 
Those that did not follow the direction of gravity 
were assumed to be stones in the form of adhesions 
to the gallbladder wall. Additionally, the pancreatic 
body was observed in the post-contrast image with 
heterogeneous contrast enhancement on abdomi-
nal CT (Figure 1D). Based on this medical infor-
mation, the dog was diagnosed with pancreatitis 
along with suspected cholelithiasis and cholestasis.

The dog was hospitalised for the treatment 
of  pancreatitis and hepatic dysfunction due 
to cholestasis. Intensive fluid therapy was admin-
istered, and food was restricted. Liver dysfunc-
tion with cholecystitis was suspected on the basis 
of blood tests and imaging examination results, 

Table 1. Haematological parameters of the patient in this 
case at the time of the initial visit

Parameter Result Reference ranges
Haematocrit (× 10–2 l/l) 45.3 35.0–57.0
Haemoglobin (× 10 g/l) 15.2 11.9–18.9
RBCs (× 1012/l) 6.64 4.95–7.87
MCV (fl) 68 66–77
MCH (pg) 22.9 21.0–26.2
MCHC (× 10 g/l) 33.5 32.0–36.3
MPV (fl) 10.0 6.1–10.1
WBCs (× 109/l) 15.8 5.0–14.1
Neutrophils (× 109/l) 13.2 2.9–12.0
Eosinophils (× 109/l) 0.5 0.0–1.3
Lymphocytes (× 109/l) 1.9 0.4–2.9
Monocytes (× 109/l) 0.2 0.0–0.9
Platelets (× 109/l) 125 211–621

MCH = mean corpuscular haemoglobin; MCHC = mean 
corpuscular haemoglobin concentration; MCV = mean cor-
puscular volume; MPV = mean platelet volume; RBCs = red 
blood cells; WBCs = white blood cells
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and cholelithiasis was most strongly suspected 
as the cause. For cholelithiasis, cholecystectomy 
was considered; however, it was excluded because 
pancreatitis in the current patient was a priority 
treatment, and consultation with the dog’s owner 
led to the decision to not proceed with the sur-
gery. In addition, metronidazole (20 mg/kg i.v. and 
b.i.d.; Flagyl Inj®; Alvogen Korea Co., Ltd., Seoul, 
Republic of Korea) was administered as an an-
tibiotic to treat bacterial overgrowth associated 
with cholelithiasis and cholestasis, maropitant 
(1 mg/kg s.c. and s.i.d.; Cerenia®, Gerona, Spain) 
was administered as an antiemetic prescribed for 
vomiting, and gabexate mesylate (i.v. infusion 
at a dose of 1 mg/kg/h; Foy®, Donga ST Pharm., 
Seoul, Republic of Korea) as a synthetic protease in-
hibitor administered for reducing the mortality rate 
due to pancreatitis (Satoh et al. 2004). After 3 days 

of hospitalisation, the clinical signs of vomiting 
and anorexia were alleviated, and the dog was able 
to eat and drink voluntarily. Subsequently, ursode-
oxycholic acid (10 mg/kg p.o. and b.i.d.; Daewoong 
Bio Ursodeoxycholic Acid Tab®; Daewoong Bio 
Inc., Hwasung, Republic of Korea) for reducing 
cholesterol secretion, S-adenosyl-l-methionine 
(10 mg/kg p.o., b.i.d.; Sameron Tab®; Shin Poong 
Pharm, Seoul, Republic of Korea) as an antioxidant 
for liver dysfunction, and a combination of pan-
creatic enzyme preparation for pancreatitis were 
prescribed. To assess the patient’s improvement, 
CBC and serum chemistry tests (ALT, AST, GGT, 
total bilirubin, cholesterol, BUN, amylase, lipase, 
and cPL) were conducted on multiple occasions 
to monitor the patient’s condition. Two weeks after 
initiating the treatment, the previously abnormal 
values returned to the physiological range.

Figure 1. Specific findings of the gallbladder and pancreas obtained from imaging of the dog
(A) Abdominal ultrasonography showing a hyperechoic nodule (white arrows) suspected to be cholecystitis in the bile with 
a hyperechoic texture. (B) Visualisation of the dilated common bile duct (black arrows) on post-contrast reconstructed 
coronal images of abdominal computed tomography (CT). (C) Hyperattenuated mineralised foci (indicated by black arrows) 
are observed in the hypoattenuated gallbladder on pre-contrast axial images of abdominal CT. (D) The pancreas (indicated 
by the black ellipse) is depicted in the post-contrast image with heterogeneous contrast enhancement on abdominal CT

(A) (B)

(C) (D)
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Four years later, the same dog presented with 
similar symptoms of vomiting and anorexia. Based 
on the medical history provided by the patient’s 
owner over the past four years, it was confirmed 
that the patient experienced intermittent mild 
digestive symptoms. These symptoms exhibited 
self-limiting characteristics for brief periods, and 
the patient received intermittent treatment for 
pancreatitis at a local veterinary hospital. A basic 
physical examination was performed, and epigas-
tric pain was confirmed; however, jaundice was 
not seen in the gingival mucosa. The CBC results 
showed mild neutrophilic leukocytosis (Table 2). 
Serum chemistry test results showed high amylase 
[28.79 µkat/l (reference range: 3.34–20.04 µkat/l)] 
and lipase activities [32.48 µkat/l (reference range: 
3.34–30.06 µkat/l)]. Furthermore, a specific test 

Table 2. Haematological parameters of the patient in this 
case at the time of 4 years after the initial visit

Parameter Result Reference ranges
Haematocrit (× 10–2 l/l) 52.9 35.0–57.0
Haemoglobin (× 10 g/l) 17.3 11.9–18.9
RBCs (× 1012/l) 7.71 4.95–7.87
MCV (fl) 69 66–77
MCH (pg) 32.8 21.0–26.2
MCHC (× 10 g/l) 33.5 32.0–36.3
MPV (fl) 8.9 6.1–10.1
WBCs (× 109/l) 15.1 5.0–14.1
Neutrophils (× 109/l) 12.2 2.9–12.0
Eosinophils (× 109/l) 0.7 0.0–1.3
Lymphocytes (× 109/l) 2.0 0.4–2.9
Monocytes (× 109/l) 0.2 0.0–0.9
Platelets (× 109/l) 226 211–621

MCH = mean corpuscular haemoglobin; MCHC = mean cor-
puscular haemoglobin concentration; MCV = mean corpus-
cular volume; MPV = mean platelet volume; RBCs = red 
blood cells; WBCs = white blood cells

Figure 2. Specific findings of the gallbladder obtained during imaging tests at the 4-year follow up
(A) Abdominal ultrasonography reveals the absence of a gallbladder containing bile, with visualisation of an atrophic 
hyperechoic nodule (white arrows). (B) A hyperattenuated atrophic gallbladder is observed in the pre-contrast axial image 
of abdominal CT. (C) The common bile duct (black arrows) measures 2.1 mm in diameter and opens normally into the 
duodenum, as shown in the post-contrast reconstructed coronal image of abdominal CT. (D) A small irregular cystic 
lesion (black arrow) is detected in the image of the pancreatic body on the post-contrast axial image of abdominal CT

(A)

(B)

(C)

(D)
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for pancreatitis, the cPL [1 521 µg/l (reference 
range: < 400 µg/l)] test, was conducted and yielded 
a significantly elevated result. However, unlike be-
fore, the liver-related indicators appeared normal. 
Ultrasonography revealed abnormalities in the gall-
bladder structure, including a 5-mm hyperechoic 
nodule, exhibiting a similar size and appearance 
to the nodule detected 4 years ago (Figure 2A). 
The CT (Brivo 385 CT®; GE Healthcare, IL, USA; 
Helix Animal Medical Center, Seoul, Republic 
of Korea) examinations were also performed, and 
showed results similar to ultrasonography, with 
a traced gallbladder of approximately 5 mm in size 
(Figure  2B). The common bile duct measured 
2.1 mm in diameter and opened normally into the 
duodenum (Figure 2C). Furthermore, a small irreg-
ular cystic lesion was visualised in the image of the 
pancreatic body (Figure 2D). Micro-gallbladder 
(MG), which is recommended to be disregarded 
if asymptomatic or not complaining of pain, could 
be suspected; however, it was excluded from the 
differential diagnosis because no cases of cystic 
fibrosis (CF) have been reported in dogs and cats. 
Additionally, gallbladder infarction (GBI) was con-
sidered (Olivares et al. 2018); however, the absence 
of peritonitis due to bile leakage and the patient’s 
history indicated the absence of specific symptoms 
associated with it over the 4-year period. GBA was 
suspected in the dog; however, no evidence of liv-
er dysfunction was noted. Therefore, fluid treat-
ment, maropitant (1 mg/kg s.c., s.i.d.+ Cerenia®; 
Zoetis, Gerona, Spain) as an antiemetic, and gabex-
ate mesylate (i.v. infusion in a dose of 1 mg/kg/h; 
Foy®; Donga ST Pharm., Seoul, Republic of Korea) 
as a synthetic protease inhibitor were administered 
for the treatment of pancreatitis as before.

After receiving the treatment, the patient’s symp-
toms resolved, and he was discharged. During the 
following three years, the dog intermittently expe-
rienced episodes of anorexia associated with the 
problem in the pancreas but otherwise maintained 
a normal quality of life.

DISCUSSION

The gallbladder is a small pear-shaped sac located 
below the liver. It stores bile, a fluid produced by the 
liver that aids digestion. The gallbladder contracts 
and expels bile through the bile duct into the small 
intestine upon fatty food ingestion (Hardy et al. 

2006). The physiological function of the gallbladder 
is to concentrate some of the bile produced by the 
liver and secrete it into the duodenum during meals 
to aid in lipid absorption (Hofmann 1999). In this 
process, when the bile is abnormally concentrated, 
it may turn into a hard gallstone. Several causes 
of cholelithiasis include the age, genetic factors, 
obesity, and excessive intake of cholesterol, fat, and 
high-calorie food (Pak and Lindseth 2016). As most 
stones contain insufficient calcium to be visible 
on radiographs and often have limited diagnostic 
value, cholelithiasis may go undetected (Aguirre 
2017). Upon the initial CT  of  the patient, the 
presence of two hyperatteuated structures within 
the gallbladder raised suspicion of cholelithiasis. 
However, upon re-evaluation of the CT images after 
a 4-year interval, only one abnormal structure was 
identified within the gallbladder, whereas the nor-
mal gallbladder structure was no longer discernible. 
It can be speculated that the hyperatteuated nod-
ule had potentially traversed the biliary tract and 
translocated into the digestive tract over the 4-year 
course. The remaining structure exhibited a similar 
size and location to the previous image; however, 
the temporal difference observed at the imaging 
site was sufficient to classify it as a distinct nodule 
rather than assuming it to be cholelithiasis. This 
differentiation can be attributed to the upgraded 
number of channels and image acquisition software 
implemented in the CT scanner used during the 
subsequent evaluation performed 4 years later.

As the liver is responsible for converting ammo-
nia to urea, BUN levels may decrease secondary 
to liver disease (Lee et al. 2015). Impaired bile flow 
(cholestasis) causes increased alkaline phosphatase 
(ALP) and GGT synthesis (Siddique and Kowdley 
2012). ALP is a sensitive indicator of cholestasis 
in dogs (Center et al. 1992). With cholestatic dis-
orders, an increased ALP activity precedes hyper-
bilirubinemia (Taboada and Meyer 1989). ALT, 
a liver enzyme predominantly present in hepato-
cytes, leaks from the liver cells and increases in the 
bloodstream as a result of liver cell damage (McGill 
2016). AST is primarily associated with the mi-
tochondria but is also present in the cytoplasm. 
The release of AST from the mitochondria requires 
a severe insult. Thus, with hepatocyte injury, ALT 
is more readily released, and its activity will usu-
ally be higher than that of serum AST (Kim et al. 
2008). Considering these points, it is strongly hy-
pothesised that the dog, in this case, had cholestasis 
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due to cholelithiasis, which led to liver dysfunction. 
Abnormal findings in blood tests are presumed 
to be changes due to bile stagnation. Moreover, 
cholestasis is believed to be a secondary change 
due to pancreatitis, and the biliary tract inflamma-
tion and hepatitis are presumed to be secondary. 
Pancreatitis and inflammation of the hepatobiliary 
system frequently occur concurrently in cats (tria-
ditis), and it is presumed to be caused by ascending 
infection of the pancreas and hepatobiliary system, 
mainly due to inflammation of the gastrointestinal 
system (Simpson 2015). In the present case, the 
dog exhibited vomiting and anorexia, which led 
to a diagnosis of pancreatitis. Further imaging ex-
aminations revealed suspected cholelithiasis; how-
ever, no evidence of obstruction was observed. The 
dog was treated for pancreatitis and liver disease 
and eventually recovered. Four years later, the dog 
presented again with similar symptoms; however, 
this time, imaging examinations revealed suspected 
atrophy. In addition, no specific abnormalities were 
found in other liver-related serum chemistry test 
parameters, including ALP. In the patient in this 
case, gallbladder atrophy has occurred, preventing 
the storage of bile produced in the liver in the gall-
bladder. Therefore, it can be inferred that cholestat-
ic disorders, such as the stagnation or obstruction 
of bile reaching the intestine through the common 
bile duct or reflux into the liver, did not occur.

GBA is a rare finding in humans. In veterinary 
medicine, there have been no  reports of  GBA 
in  dogs or  cats, making this case particularly 
noteworthy. Furthermore, atrophic gallbladders 
are observed in gallbladder carcinomas, which 
have been reported in humans (Hatakeyama et al. 
2009). Despite the gap in  the treatment period 
of this patient, no evidence of tumour was observed 
anywhere in the body, including the gallbladder, 
through clinical evidence observed 4 years after 
the first treatment. Therefore, tumours, including 
carcinomas, are not the cause of GBA in this case.

Gallbladder shrinkage is  also observed in  the 
MG, a widespread disorder that can lead to chron-
ic inflammation or atrophy of the gallbladder due 
to CF-related liver disease (Kramer et al. 1983). 
CF is an autosomal recessive genetic disease involv-
ing the CF transmembrane conductance regulator 
protein (CFTR), which plays a significant role in reg-
ulating the secretory function and absorption in the 
respiratory, genital, and gastrointestinal tracts, in-
cluding the liver and pancreas (Bartlett et al. 2009; 

Chen et al. 2010). In humans, bronchiectasis can 
be classified into CF-related bronchiectasis and 
non-CF bronchiectasis. A study in dogs reported 
that naturally occurring CFTR mutations are rela-
tively common in domestic dogs; however, the study 
failed to ascertain a higher expression rate of CFTR 
mutations in dogs with bronchiectasis (Spadafora 
et al. 2010). Bronchiectasis in dogs and cats is prob-
ably primarily due to non-CF bronchiectasis. Non-
CF aetiologies of bronchiectasis in both humans 
and dogs include congenital or inherited disorders. 
Considering this, it is reasonable to conclude that 
the GBA in this case is not CF-related MG.

GV, also known as a “floating gallbladder,” is a dis-
tinct condition from the one in this case where bile 
flow is not smooth, and the common bile duct ap-
pears normal (Wendel 1898). Therefore, GV can 
be ruled out from the differential diagnosis list 
in this case. Additionally, we considered whether 
the observed GBA in this case could be attributed 
to GBI (Olivares et al. 2018). However, in cases 
of GBI, bile leakage occurs as a result of gallbladder 
rupture. This condition is characterised by severe 
abdominal pain and can lead to peritonitis, indicat-
ing a critical situation for the patient. In contrast, 
the imaging examination of the patient in this case 
revealed no signs of ascites or peritonitis, despite 
presenting symptoms of pancreatitis. These find-
ings at least rule out the possibility that GBA re-
sulted from rupture due to infarction.

This case report has some limitations that need 
to be addressed. The abdominal ultrasound con-
ducted during the patient’s initial visit did not 
involve a  thorough evaluation of  the pancreas. 
Consequently, the assessment regarding pancreati-
tis relied on the results of the cPL test and CT scan 
images. At the time of the initial visit, the patient 
exhibited poor cooperation during the acquisition 
of abdominal ultrasound images, particularly when 
imaging the gallbladder. To visualise the gallblad-
der, the probe’s position was adjusted from various 
angles, and obtaining images in a modified trans-
verse plane was challenging.

Additionally, the hyperechoic nodule suspected 
to be a gallbladder stone appears to be located in the 
centre of the gallbladder in the image; however, due 
to the patient’s lack of cooperation and the posi-
tioning of the modified probe during image acquisi-
tion, this observation lacks clarity. It is presumed 
that the unclear visualisation of the gallbladder wall 
may contribute to this issue. Despite challenges 
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in performing an abdominal ultrasound, the high 
concentration of cPL, the discovery of a hyperat-
tenuated nodule in the upper abdominal gallbladder, 
and the evidence of atrophic gallbladder observed 
in a repeated CT image after 4 years align with the 
limitations mentioned earlier. Nevertheless, there 
is a significant possibility of GBA related to pan-
creatitis in this case.

This case report presents an occurrence of spon-
taneous GBA observed over a 4-year period in a dog 
diagnosed with pancreatitis and exhibited mild 
digestive symptoms. Notably, the GBA occurred 
without undergoing cholecystectomy. To the best 
of the authors’ knowledge, while GBA is rarely re-
ported in human medicine according to available 
literature, this case represents presumably the first 
reported occurrence of GBA in veterinary medi-
cine. There have been reports of GBA associated 
with pancreatitis in humans (Jiang et al. 2023); 
it is postulated that a similar progression occurred 
in dogs, as in this case. While histopathological 
examination of the atrophic gallbladder would pro-
vide the highest diagnostic value, a biopsy was not 
performed following detailed discussions with the 
patient’s owner. Despite the absence of a biopsy, 
we present this case of GBA on the basis of clinical 
and radiographic follow-up evidence. 

In  conclusion, this is  a  case of  GBA caused 
by chronic gallbladder irritation due to pancreati-
tis, and it is an extremely rare case that has, to our 
knowledge, not yet been reported in the veterinary 
literature. To elucidate the pathogenesis of GBA 
in dogs, more research is needed.
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