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Abstract. The relevance of this study is determined by the rapid increase in cases of gallbladder
mucocele in dogs, a condition characterised by the accumulation of excessive mucin and bile within
the gallbladder. This pathology causes partial or complete extrahepatic biliary obstruction through
the spread of bile-saturated mucus into the common bile ducts, which can be life-threatening.
Accordingly, this study aimed to identify the clinical symptoms and effective diagnostic and
treatment methods for animals with gallbladder mucocele. A clinical case of gallbladder mucocele
was examined in a Chihuahua that developed hepatobiliary insufficiency. The sequence of
diagnostic procedures, including laboratory tests and ultrasound examination, as well as the
surgical treatment, is presented. The condition in the affected dog manifested as non-specific
clinical signs such as frequent vomiting, anorexia, and lethargy. The most common physical
examination findings included abdominal pain, jaundice of the skin and visible mucous membranes,
and hyperthermia. The biochemical markers of this condition in the affected dog included elevated
serum concentrations of total bilirubin and increased activities of alkaline phosphatase, alanine
aminotransferase, and gamma glutamyltransferase. Ultrasound imaging was used to visualise
changes in the gallbladder tissue. The diagnosis of gallbladder mucocele was established based
on the presence of characteristic stellate or finely striated bile patterns. The condition was
differentiated from biliary sludge by the absence of gravity-dependent bile movement. Ultrasound
examination revealed no specific changes in the thickness or appearance of the gallbladder wall.
Based on the diagnostic findings, cholecystectomy was selected as the surgical treatment method
for affected dogs. The sterility of the bile sample in bacteriological testing indicated the non-
infectious nature of the mucocele. The results obtained have significant practical relevance for
both researchers and practising veterinary surgeons, contributing to the improvement of treatment
protocols for animals with gallbladder mucocele

Keywords: hepatobiliary pathology; cholecystitis; cholecystectomy; haematological indicators;
miniature breeds

Introduction

The digestive system is one of the largest sys-
tems in the body and comprises organs respon-
sible for food intake, propulsion, mechanical
and chemical processing, absorption of nutri-
ents essential for the organism, and the elim-
ination of undigested residues. According to
T.M. Suprovych et al. (2024), diseases of the
digestive system in dogs account for 64.7% of
all internal non-contagious animal diseases.
Such disorders may arise from inadequate diet
quality or feeding regime, poor housing and
management conditions, infectious or parasitic
diseases, poisoning, or dysfunction of other or-
gans and systems.
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The digestive system consists of the ali-
mentary canal and accessory organs, including
the liver. The liver participates in metabolic
processes and performs storage, filtration, and
detoxification functions. These activities are
ensured by hepatic cells and the organ’s specific
connection to the circulatory system, whereby
oxygen is supplied via the hepatic artery pass-
ing through the hepatic portal, while the portal
vein carries blood from the digestive organs for
filtration and metabolic exchange. In the study
by J.L. Gookin (2025), it was noted that liver
cells, or hepatocytes, produce bile, which enters
the bile ducts and, during intervals between
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digestive processes, accumulates in a special-
ised storage reservoir — the gallbladder — whose
primary function is bile storage. Within the
gallbladder, bile may become concentrated up
to tenfold. Through the secretion of epithelial
acid, it becomes acidified and modified before
entering the gastrointestinal tract via the ma-
jor duodenal papilla, where mucin and immu-
noglobulins are added.

K. Azuma et al. (2024) reported a rapid in-
crease in the number of extrahepatic biliary
pathologies in veterinary medicine. According
to R. Fujiwara et al. (2025), gallbladder mu-
cocele and cholelithiasis are the most common
gallbladder diseases in dogs; however, A. No-
guchi et al. (2023) noted that these conditions
are relatively rare in cats. The formation of
gallbladder mucocele in dogs is characterised
by excessive secretion of thick mucus by the
gallbladder epithelium. Hyperplastic and in-
flammatory conditions may lead to obstruction
or rupture of the gallbladder, followed by the
development of bile peritonitis, whereas neo-
plastic forms are rare and often asymptomatic.

As established by K. Jana-Pitre & G.S. Hen-
nig (2025), the clinical signs of gallbladder mu-
cocele in patients are often non-specific and
include vomiting, lethargy, fever, anorexia, diar-
rhoea, and polyuria-polydipsia. On physical ex-
amination, animals typically exhibit abdominal
pain upon palpation and jaundice. For an accu-
rate diagnosis, in addition to the animal’s med-
ical history and clinical examination findings,
S. Renaud et al. (2025) recommended consider-
ing the results of complete blood count and bi-
ochemical analyses (including elevated serum
liver enzyme activity and hyperbilirubinae-
mia), along with the characteristic ultrasound
appearance of the affected area. According to
S.H. Lee et al. (2025), during ultrasonographic
examination, gallbladder mucus does not move
with changes in the patient’s position. The bile
becomes concentrated and extends linearly

from the gallbladder wall towards the lumen,
with the peripheral area appearing anechoic
and the centre of the mucus mass demonstrat-
ing high echogenicity, forming characteristic
stellate or finely striated bile patterns.

As reported by J.L. Gookin (2025), the
treatment of dogs with gallbladder patholo-
gy depends on the diagnosis and may include
medical therapy (such as hepatoprotective
agents and antibiotics), adherence to a special
diet to support the liver and biliary system,
and, in severe cases, surgical intervention.
Surgical options include stone removal, gall-
bladder drainage, or complete excision (chol-
ecystectomy). Surgical intervention in dogs
with gallbladder mucocele remains the ther-
apeutic gold standard, with cholecystectomy
recognised as the current standard and recom-
mended treatment method.

Thus, the digestive system ensures nutri-
ent absorption and the elimination of metabol-
ic byproducts, and its dysfunction often results
in internal non-contagious diseases in dogs.
The liver plays a crucial role in this system by
filtering blood and producing bile, which accu-
mulates in the gallbladder. Among gallbladder
pathologies, the most common are mucocele
and cholelithiasis, both of which may lead to
obstruction or inflammation. Their diagno-
sis is based on clinical, laboratory, and ultra-
sonographic findings, while treatment involves
medical therapy, dietary management, and, in
severe cases, surgical intervention — most no-
tably cholecystectomy as the principal method.
Therefore, this study aimed to identify prog-
nostic indicators and provide recommendations
for the treatment of dogs that had undergone
surgical management for gallbladder mucocele.

Literature Review

Among extrahepatic gallbladder diseases in
dogs that may result in obstruction or rup-
ture, mucocele is most frequently diagnosed.
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This pathology is characterised by progressive
accumulation of bile rich in mucin and by hy-
perplasia of the biliary mucosa. According to
S.J. Mehler & P.D. Mayhew (2023), gallbladder
mucocele can generally be defined as the ac-
cumulation of biliary mucus caused by hyper-
secretion of mucus due to hyperplasia of the
gallbladder wall. Under normal conditions, the
gallbladder mucosa is capable of reabsorbing
compounds such as water and electrolytes to
concentrate the bile. This disorder is associat-
ed with high morbidity and mortality, and its
pathogenesis remains unclear. Affected dogs
have a significantly increased likelihood of con-
current diagnoses of hyperadrenocorticism, hy-
pothyroidism, and hyperlipidaemia.

S.A. Jablonski et al. (2024) suggested that
chronic accumulation of thickened mucoid
bile may lead to delayed gallbladder empty-
ing and the development of conditions such as
extrahepatic biliary obstruction, pancreatitis,
gallbladder wall distension, necrotising chol-
ecystitis, and subsequent gallbladder rupture.
S. Mizutani et al. (2017) found that gallbladder
mucocele and biliary sludge share the same
pathophysiological basis and, rather than being
distinct diseases, may represent a continuous
pathological process. Thus, biliary sludge may
be considered a precursor stage in the develop-
ment of gallbladder mucocele.

F.I. Hill et al. (2022) established that gall-
bladder mucocele most commonly affects min-
iature or purebred dogs, including Poodles,
Pomeranians, Schnauzers, Bichon Frisés, and
Chihuahuas. However, the annual rate of hos-
pital admissions for this condition was not de-
pendent on breed. The findings of F.A. Teixei-
ra et al. (2024) demonstrated that small-breed
dogs possess a genetic predisposition to the
development of mucocele. The authors sug-
gested that hyperplasia of the gallbladder mu-
cosa and disturbances in mucin secretion may
have a hereditary origin, and that endocrine
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disorders such as hypo-adrenocorticism, hy-
pothyroidism, and Cushing’s syndrome are fre-
quently concurrent conditions. K. Jana-Pitre &
G.S. Hennig (2025) reported that the most com-
mon clinical signs observed during physical
examination of dogs with gallbladder mucocele
include vomiting, anorexia, loss of appetite,
lethargy, abdominal pain, jaundice, and fever.

To refine diagnosis in clinical practice,
additional diagnostic techniques are wide-
ly employed. According to S. Kim et al. (2024),
ultrasonographic evaluation of pathological
gallbladders frequently reveals mucosal hyper-
plasia. M. Itani et al. (2023) noted that mag-
netic resonance cholangiopancreatography
has become a widely recognised non-invasive
diagnostic tool for assessing diseases not only
of the pancreas but also of the biliary tract. Fur-
thermore, Y. Lee et al. (2024) demonstrated that
information regarding biliary tract abnormali-
ties, portal hypertension, portal collaterals, and
hepatic lobe agenesis — which may occur con-
currently with gallbladder agenesis — can be ob-
tained through computed tomography imaging.

Regarding medical management of dogs
with gallbladder mucocele, S.A. Jablonski et
al. (2024) noted that it is associated with a
shorter survival time compared with surgical
treatment, although it remains a reasonable al-
ternative when surgery is not feasible. Accord-
ing to H. Saunders et al. (2017), the foundation
of medical therapy involves the use of cholere-
tics and hepatoprotective agents. A low-fat diet
is also recommended, particularly for animals
with dyslipidaemia, as dietary correction may
stimulate bile flow; concurrent endocrinopa-
thies should be appropriately managed.

The principal treatment for gallblad-
der mucocele in dogs is surgical intervention.
When determining the surgical technique to
be used for cholecystectomy, histopatholog-
ical changes in the layers of the gallbladder
wall affected by disease should be taken into
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account. Elective cholecystectomy in dogs
with gallbladder mucocele, as established by
S.L. Friesen et al. (2021), is associated with a
low mortality rate and a low incidence of mi-
nor complications. Y. Kim & S. Lee (2025)
were the first to apply and describe the use of
indocyanine green for intraoperative cholan-
giography during laparoscopic hepatobiliary
surgery, aimed at confirming the patency of
the common bile duct in a dog with gallbladder
rupture. Their findings indicated that such sur-
gical procedures should be performed by spe-
cialists experienced in biliary surgery to mini-
mise complications. B. Sambugaro et al. (2022)
demonstrated that in emergency cases in dogs,
when prolonged anaesthesia is undesirable,
the use of extradural anaesthesia is advisable
to reduce the need for inhalation anaesthetics
and intraoperative opioids, as well as to mini-
mise the stress response. Therefore, due to the
typical clinical presentation of gallbladder mu-
cocele, it is likely that this condition may have
been previously misdiagnosed. The increasing
incidence of the disease establishes it as an
emerging syndrome in veterinary medicine,
warranting further investigation.

Materials and Methods

The research was conducted from January 2024
to March 2025 in scientific laboratories based
at the National University of Life and Environ-
mental Sciences of Ukraine and at the private
veterinary clinic SHANTY (Kyiv, Ukraine). The
subject of the study was a Chihuahua diagnosed
with gallbladder mucocele accompanied by the
development of hepatobiliary insufficiency.
Blood samples were collected from the lateral
saphenous vein of the forelimb for morpho-
logical and biochemical analyses to assess the
general condition of the patient. The diagnostic
value of the blood test results for hepatobiliary
pathology was determined by comparing the
obtained values with reference ranges.

For the complete blood count, biological
samples were collected into tubes containing
the anticoagulant ethylenediaminetetraacetic
acid (EDTA) and analysed using a veterinary
haematology analyser, the Heska Element
HT (USA). The parameters measured includ-
ed red and white blood cell counts, platelet
count, haemoglobin concentration, and hae-
matocrit level. For the biochemical analysis,
blood samples were stabilised with heparin and
then centrifuged for 10-15 minutes at a speed
of 1,500-2,500 revolutions per minute. After
centrifugation, the supernatant — blood plas-
ma - was collected for the determination of bi-
ochemical parameters, including the activity of
aspartate aminotransferase (AST), alanine ami-
notransferase (ALT), and alkaline phosphatase
(ALP), as well as total protein and bilirubin lev-
els. The measurements were carried out using
an automatic veterinary biochemical analyser,
Fujifilm DRI-CHEM NX600 (Japan).

To visualise pathological changes in the
gallbladder, an ultrasound examination of the
liver was performed. Abdominal ultrasonogra-
phy was carried out using the MyLab X7 VET
device (Esaote, Italy). Following confirmation
of the diagnosis of gallbladder mucocele, surgi-
cal intervention was undertaken. Under general
anaesthesia (AAHA Anaesthesia and Monitor-
ing Guidelines for Dogs and Cats, 2020), lap-
arotomy was performed to carry out a chole-
cystectomy. A bile sample obtained during the
operation was sent to the laboratory for bac-
teriological analysis to identify pathogens and
determine their antibiotic sensitivity. During
the postoperative period, the animal was kept
under observation in an inpatient facility for
three days. Treatment included analgesia, an-
tibiotic therapy, and hepatoprotective medica-
tion. On the third day, a follow-up ultrasound
examination was performed.

The research involving the animal com-
plied with the requirements of the European
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Convention for the Protection of Vertebrate
Animals Used for Research and Other Scien-
tific Purposes (1986) and the Law of Ukraine
No. 3447-1V (2006). All necessary procedures
involving the animal were carried out in ac-
cordance with the guidelines of the Europe-
an Parliament and of the Council 2010/63/
EU (2010) on the protection of animals used
for scientific purposes. Statistical processing of
the haematological data was performed using
a personal computer with the BAF - Veteri-
nary Medicine software and individual patient
dental records. To determine statistical signif-
icance, Student’s t-test was applied at P < 0.05,
P<0.01,and P<0.001.

Results and Discussion

An analysis of the medical history of the canine
patient revealed that the clinical presentation
covered a wide range of symptoms. These in-
cluded lethargy, general depression, abdominal
pain, a characteristic “prayer posture”, vomit-
ing containing bile, diarrhoea, and jaundice of
the skin and visible mucous membranes. The
body temperature was recorded at 39.9°C. Sim-
ilar symptoms in such cases have been reported
by other researchers. In particular, S.J. Mehler
& P.D. Mayhew (2023) found that patients with
gallbladder mucocele may be asymptomatic;
however, most present with vomiting, anorex-
ia, lethargy, and diarrhoea. During physical
examination, affected animals exhibit abdom-
inal pain upon palpation and signs of jaundice.
Rectal temperature tends to increase in cases
of mucocele perforation. Proteinuria has been
identified as a common finding associated with
gallbladder mucocele, highlighting the need for
blood testing to assess renal function.

J.L. Gookin et al. (2025) demonstrated
that, in addition to the previously mentioned
signs, animals with gallbladder mucocele may
exhibit a variable range of symptoms, which
can manifest as non-specific gastrointestinal
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disturbances progressing to cholestasis or
acute peritonitis. According to the authors,
these signs are secondary to gallbladder pain,
rupture, infarction, infection, or obstruction
of the common bile duct. S.A. Jablonski et
al. (2024) noted that the clinical signs of this
condition are often acute and rather vague,
making them indistinguishable from more
common differential diagnoses such as pan-
creatitis or acute gastroenteritis. E. Rogers et
al. (2020) reported that cholecystitis is fre-
quently diagnosed as a concurrent condition
in dogs with gallbladder mucocele.

To assess the general condition of the an-
imal and evaluate the functional state of its
internal organs, comprehensive clinical (gen-
eral) and biochemical blood tests were per-
formed to obtain complete information on the
dog’s health and establish an accurate diagno-
sis for appropriate treatment (Tables 1, 2). The
biochemical profile revealed marked increases
in the activity of alanine aminotransferase —
by 3.7-fold, aspartate aminotransferase — by
3.4-fold, alkaline phosphatase - by 2.4-fold,
and total bilirubin — by 4.9-fold. Conversely,
total protein levels decreased by 9.2%. These
results indicate pronounced alterations in
both the biochemical and haematological pa-
rameters of blood in dogs with hepatobiliary
disorders. An increase in transaminase and al-
kaline phosphatase activity, together with el-
evated bilirubin levels, confirms the develop-
ment of cytolytic and cholestatic syndromes,
which are typical in hepatic disorders. The
reduction in total protein levels indicates
suppression of the liver’s protein-synthe-
sising function. According to the findings of
J.A. Jaffey et al. (2022), an elevated concen-
tration of total bilirubin in blood plasma is a
negative prognostic indicator; however, it is
considered an unreliable biomarker for pre-
dicting mortality in dogs with glioblastoma
during cholecystectomy.
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Table 1. Biochemical parameters of blood serum in a dog with gallbladder mucocele

Parameter Normal range Dog with gallbladder mucocele
Glucose, mmol/L 3.4-6 3.93
Bilirubin, pmol/L 0-5 27.21%
Potassium, mmol/L 4-5.6 4.35
Calcium, mmol/L 1.87-2.8 2.25
Phosphorus, mmol/L 0.68-2 1.54
Magnesium, mmol/L 0.8-1 0.84
Alkaline phosphatase, U/L 10-150 439.71*
Alanine aminotransferase, U/L 9-75 180.42*
Aspartate aminotransferase, U/L 5-55 131.14%
Urea, mmol/L 3.5-9.2 4.52
Creatinine, mmol/L 26-120 58.64
Alkaline phosphatase, U/L 10-150 439.72%
Total protein, g/L 5,178 63.51%

Note: *indicates values that differ from the normal range
Source: authors’ data

Table 2. Complete blood count of a dog with gallbladder mucocele

Parameter Normal range Dog with gallbladder mucocele

Erythrocytes, 10'%/L 5.5-8.5 4.90*
Haemoglobin, g/L 120-180 117.1*
Haematocrit, % 37-55 35.2%
Leucocytes, 10°/L 8.5-10,5 15.6*
Platelets, 10%/L 150-500 171.2*%
ESR, mm/h 2.0-5.0 20.5*

Note: ESR - erythrocyte sedimentation rate; * indicates values that differ from the normal range

Source: authors’ data

The complete blood count revealed an
anaemic syndrome, characterised by a 21% re-
duction in erythrocyte count, a 16% decrease
in haemoglobin, and a 16% decline in haemat-
ocrit, corresponding to reductions of 1.27, 1.2,
and 1.2 times, respectively, compared with
the reference values. At the same time, leu-
cocytosis was observed (an increase in leuco-
cyte count by 1.7 times) along with an accel-
erated ESR, which was 3.1 times higher than
normal. The platelet count decreased by 1.3
times, representing a 23.4% reduction com-
pared with the reference range. Changes in the
complete blood count (anaemia, leucocytosis,

thrombocytopenia, and elevated ESR) indicate
systemic disturbances arising from chronic
inflammation, intoxication, and hepatic dys-
function, given the liver’s central role in me-
tabolism. The concurrent presence of anaemia
and thrombocytopenia is particularly signifi-
cant, as it may suggest the development of hy-
persplenism syndrome or DIC in severe cases.
H. Itoh et al. (2022) also demonstrated that
gallbladder mucocele is often associated with
both acute and chronic inflammation, and
haematological abnormalities may indicate
partial necrosis of the gallbladder wall, leading
to disease progression.
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Ultrasound examination of the liver in the
studied dog revealed the following findings: the
organ was in its typical anatomical position but
enlarged, with smooth and well-defined mar-
gins that appeared slightly rounded. Echogenic-
ity was reduced, and the structure was homoge-
neous and finely granular. The intensity of the
ultrasound beam was uniform throughout the
parenchyma. The vascular pattern was within
physiological limits, with no neoplasms de-
tected. Major vessels showed no abnormalities,
and regional lymph nodes appeared unaltered.
Biliary system: the gallbladder was moderately
filled, with a typical shape and echogenic con-
tent showing multiple hyperechoic strands in-
dicative of a mucocele (Fig. 1).

Figure 1. Gallbladder mucocele in a dog
Note: the arrow indicates the pathological change in the
gallbladder tissue. Numerous hyperechoic strands are
visible, occupying approximately 90% of the gallbladder
cavity — the so-called “kiwi” type
Source: authors’ photo

The gallbladder wall was diffusely thick-
ened to 3.6 mm, with distinct echogenicity
and a clearly defined three-layer structure. The
cystic duct was dilated to 3.5 mm, while the
wall of the common bile duct appeared hyper-
echoic. Intrahepatic bile ducts were visualised
and found to be dilated. According to the find-
ings of J.A. Jaffey et al. (2022), ultrasonograph-
ic features of mucocele include the presence
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of stellate or finely striated bile patterns, dif-
fering from biliary sludge by the absence of
gravity-dependent movement of bile. The
thickness and external appearance of the gall-
bladder wall on ultrasound are variable and
nonspecific. H.J. Piegols et al. (2021) reported
that gallbladder mucoceles are often detected
incidentally during abdominal ultrasonography
performed for tumour staging or adrenal gland
evaluation in dogs with hyperadrenocorticism.
A characteristic ultrasonographic appearance
of the gallbladder, in combination with clini-
cal history, physical examination findings, and
biochemical blood parameters, facilitates a
relatively straightforward diagnosis. However,
as demonstrated by R. Fujiwara et al. (2025),
ultrasonography - although commonly used
for diagnosing biliary tract diseases in dogs —
provides inferior visualisation of the bile ducts
compared with magnetic resonance cholangio-
pancreatography in cases of hepatobiliary pa-
thology. At the time of diagnosis, S.L. Friesen et
al. (2021) found that dogs frequently presented
with concurrent conditions, including pancre-
atitis, hyperlipidaemia, corticosteroid excess,
hypothyroidism, protein-losing nephropathy,
diabetes mellitus, cholestasis, and impaired
gallbladder motility.

Following confirmation of the diagnosis, the
animal underwent surgical treatment - chol-
ecystectomy, a procedure typically performed
in dogs with extrahepatic biliary obstruction,
gallbladder mucocele, or gallbladder rupture.
The surgical technique involved preparation
of the operative field according to standard
aseptic procedures: the hair coat was clipped,
the skin was washed with antibacterial soap,
and the site was disinfected with a betadine
solution. The animal was positioned in dorsal
recumbency. A ventral midline laparotomy was
performed, allowing inspection of the abdomi-
nal organs. In this case, the gallbladder wall was
firmly adherent to the hepatic parenchyma, and
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areas of ischaemia covering approximately 30%
of the gallbladder surface showed necrosis. The
gallbladder contents were not aspirated, as this
could subsequently lead to bile leakage through
the wall. According to H.J. Piegols et al. (2021),
suspension of the gallbladder on a stay suture
is possible, although this technique carries a
risk of wall perforation. Therefore, dissection
of the gallbladder wall began from its fundus,
using sterile cotton swabs and gentle rotation-
al movements to avoid trauma to the hepatic
parenchyma. The cystic duct and cystic artery
were then isolated. Before ligation, catheterisa-
tion and flushing of the common bile duct were
performed using a sterile 0.9% sodium chloride
solution. Three ligatures of absorbable suture
material (polyglycolic acid) were applied. The
abdominal cavity was subsequently irrigated
with a warm sterile 0.9% sodium chloride solu-
tion. After cholecystectomy, bile was collected
for bacterial culture, and the external surface of
the removed gallbladder was examined (Fig. 2).

Figure 2. Dog’s gallbladder after removal
Note: the black arrows indicate the excised gallbladder
with a necrotic wall; the yellow arrow shows the
gallbladder contents
Source: authors’ photo

Examination of the excised gallbladder re-
vealed pathological changes in its wall, charac-
terised by areas of necrosis and haemorrhage re-
sulting from tissue distension under increased
pressure. According to I. Nagao et al. (2023), the

underlying cause of this pathological condition
may be abnormal mucus secretion rather than
its overproduction. Alterations in the motility
and fluidity of the biliary tract are increasingly
identified in dogs and, as noted by J.A. Jaffey et
al. (2022), are associated with the formation of
biliary sludge — bile of higher viscosity caused
by the slow sedimentation of dispersed parti-
cles. Consequently, macroscopic distension of
the gallbladder walls occurs due to the accu-
mulation of greenish-black gelatinous mate-
rial, which may extend throughout the biliary
tree and induce varying degrees of obstruction
of the intrahepatic ducts. When such obstruc-
tion develops, gallbladder distension often
leads to necrosis of its wall and, ultimately, to
rupture followed by peritonitis. S. Mizutani et
al. (2017) reported that the main components
of gallbladder contents in both gallbladder mu-
cocele and biliary sludge are mucins, and that
both pathophysiological processes exhibit a low
level of bacterial infection within the gallblad-
der. Therefore, it is plausible that gallbladder
mucocele and biliary sludge share the same
pathophysiology and, rather than representing
separate diseases, may constitute a continuum
of the same pathological process. Thus, biliary
sludge may be regarded as a precursor stage
in the development of gallbladder mucocele.
L. Ciammaichella et al. (2023) noted that hepa-
tobiliary disorders affecting the bile ducts and
gallbladder in animals can present in various
forms and share similar clinical signs with he-
patic diseases, while also contributing to the
development of gastroduodenal ulcers. Accord-
ing to the findings of T.-Y. Kim & Y.I. Oh (2025),
chronic cholecystitis and factors such as biliary
hyperplasia, mucin hypersecretion, and cystic
duct obstruction may lead to fibrosis and cal-
cification of the gallbladder wall, potentially
resulting in the development of a porcelain
gallbladder - a condition characterised by pro-
nounced calcification and thickening of the
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gallbladder wall. M. Galley et al. (2022) recom-
mended that dogs undergoing cholecystecto-
my, owing to the possible effects of gallbladder
rupture and biliary infection, should receive ab-
dominal imaging, biliary culture, and empirical
preoperative antimicrobial therapy.

In the dog under study, the postoperative
period progressed without complications. The
animal was monitored continuously in a clini-
cal setting for three days, and an individual pain
management plan was implemented (butorpha-
nol at 0.5 mg/kg intramuscularly every 12 hours
for three days). Antibiotic therapy, hepato-
protective agents (S-adenosylmethionine at
20 mg/kg once daily), omega-3 supplements,
and the probiotic Florentero (Candioli Farma-
ceutici S.p.A, Ttaly) were prescribed. The antibi-
otics of choice were: Cefazolin at 25 mg/kg ad-
ministered intravenously, slowly, once daily (to
prevent bacterial complications); and Metroni-
dazole at 10 mg/kg intravenously once daily (to
suppress anaerobic flora). On the third day, the
animal showed a gradual recovery of appetite
and activity. Follow-up abdominal ultrasonog-
raphy revealed no evidence of free fluid or sec-
ondary inflammation. The overall condition of
the animal improved, and body temperature re-
mained within the physiological range (37.9°C).

The obtained results are consistent with
the findings of H. Saunders et al. (2017), who
investigated pharmacological therapy that in-
cluded the administration of ursodeoxycholic
acid (a natural hydrophilic bile acid function-
ing as a choleretic and hepatoprotective agent)
at a dosage of 10-15 mg/kg orally, either once
daily or divided into two doses, and S-adenos-
ylmethionine (a natural analogue of cysteine
essential for the production of the antioxidant
glutathione, thereby acting as a hepatoprotec-
tive agent) at 18-20 mg/kg orally, administered
once daily on an empty stomach. According to
F.A. Teixeira et al. (2024), dietary factors are
likely to play a crucial role in the pathogenesis,
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prevention, and even treatment of gallbladder
diseases such as mucocele and cholelithiasis.
Specific dietary interventions, including the
use of omega-3 fatty acids, proteins, and fibre,
can significantly influence biliary health. Nutri-
tional recommendations include a balanced diet
with adequate levels of vitamins and proteins,
particularly methionine and tryptophan, along
with a moderate content of fats and cholesterol.

Surgical intervention in the form of chol-
ecystectomy proved to be the only appropriate
decision in the given clinical situation. Accord-
ing to S. Renaud et al. (2025), delaying surgical
treatment may result in gallbladder rupture,
peritonitis, and fatal outcomes. The presence of
hypocoagulation requires particular attention
due to the increased risk of postoperative haem-
orrhage. The authors recommended the use of
vitamin K1, antibacterial therapy, and hepato-
protective agents, which enabled successful
stabilisation of the animals’ condition. Based
on the findings of H. Saunders et al. (2017), sur-
gical removal of the gallbladder is essential for
full recovery. Dogs with gallbladder mucocele
that underwent cholecystectomy and survived
the early postoperative period demonstrated an
excellent long-term prognosis. Although chol-
ecystectomy is not without risk, the approach
to this condition requires reconsideration. The
current trend is to postpone gallbladder removal
while medical therapy remains effective. How-
ever, greater emphasis should be placed on per-
forming cholecystectomy at the time of initial
presentation, as the procedure at this stage can
be carried out on a structurally intact gallblad-
der, with minimal wall damage. B. Sambugaro et
al. (2022) noted that, compared with systemic
analgesia, the use of epidural anaesthesia re-
duced the need for perioperative analgesics and
promoted postoperative food intake in dogs
that had undergone cholecystectomy. Animals
that underwent cholecystectomy for gallbladder
mucocele without catheterisation and lavage of
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the biliary cavity recovered rapidly, according
to M. Rossanese et al. (2022). S.A. Jablonski et
al. (2024) also demonstrated that cholecystec-
tomy is considered the treatment of choice for
dogs with gallbladder mucocele, as this con-
dition is characterised by the accumulation
of dense, immobile mucus and bile within the
gallbladder, and histologically by a hyperplastic
gallbladder mucosa forming cystic spaces filled
with mucus and papillary projections extending
into the lumen, although the aetiopathogenesis
of the disorder remains unclear. Further studies
are required to elucidate the pathological mech-
anisms underlying posttraumatic gallbladder
disease, gallbladder mucocele, and their poten-
tial interrelationship. A clearer understanding
of these mechanisms could contribute to earlier
disease prediction and improve diagnostic and
therapeutic strategies.

The importance of postoperative mon-
itoring should also be emphasised, as dogs
that have undergone surgery for gallbladder
mucocele, according to E. Rogers et al. (2020),
often present with concurrent diseases requir-
ing further diagnostic evaluation, such as en-
docrine testing and lipid profiling. In a study
by K. Jana-Pitre & G.S. Hennig (2025) on the
increased risk of gallbladder rupture and mor-
tality in small-breed dogs with concurrent hy-
pothyroidism or pancreatitis that underwent
cholecystectomy for gallbladder mucocele, it
was determined that elective cholecystectomy
should be considered in dogs with gallbladder
mucocele and concomitant endocrinopathies —
particularly hypothyroidism and pancreatitis —
to reduce the risk of gallbladder rupture and
death. In the presented case, the dog did not ex-
hibit any evident endocrinopathy; however, the
owners were advised to continue monitoring
the animal’s health, with periodic assessment
of thyroid and adrenal gland function.

It is important to note that the bacterio-
logical examination of the bile confirmed the

sterility of the sample, indicating the non-in-
fectious nature of the mucocele in this patient.
This finding suggests that the pathology likely
developed as a result of physicochemical alter-
ations in bile composition rather than micro-
bial involvement. Nevertheless, sterility does
not eliminate the need for postoperative anti-
biotic prophylaxis, given the potential risk of
bacterial translocation and secondary compli-
cations. According to H. Itoh et al. (2022), the
success rate of treating gallbladder mucocele by
cholecystectomy exceeds 80% when surgery is
performed before gallbladder wall perforation
occurs. However, even following successful sur-
gical intervention, patients require long-term
monitoring, as the risk of recurrent metabolic
disturbances and cholestasis remains.

Thus, this clinical case highlights the im-
portance of early detection of gallbladder
mucocele, particularly in small-breed dogs
presenting with non-specific gastrointestinal
symptoms. Cholecystectomy, combined with
comprehensive therapy, ensured a favourable
treatment outcome. Postoperative monitoring
plays a crucial role in preventing recurrence or
secondary complications.

Conclusions

The presented case demonstrated a typical clin-
ical manifestation of gallbladder mucocele in a
Chihuahua, characterised by polymorphic and
predominantly non-specific clinical signs asso-
ciated with hepatobiliary disorders, along with a
high likelihood of diagnostic challenges. Based
on the medical history and clinical examination,
the course of the disease was accompanied by
systemic reactions and gastrointestinal distur-
bances, which complicated differential diagno-
sis. The results of the general and biochemical
analyses revealed significant alterations in both
biochemical and haematological blood parame-
ters in the dog with hepatobiliary pathology. In-
creased transaminase and alkaline phosphatase
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activity, together with elevated bilirubin con-
centration, confirmed the presence of cytolytic
and cholestatic syndromes, which are typical of
hepatic lesions. A decrease in total protein in-
dicated suppression of the liver’s protein-syn-
thesising function. The complete blood count
revealed systemic abnormalities arising from
chronic inflammation, intoxication, and hepatic
dysfunction. In particular, anaemia, leukocyto-
sis, thrombocytopenia, and an increased ESR
were observed. A particularly notable finding
was the combination of anaemia and thrombo-
cytopenia, which may indicate the development
of hypersplenism or DIC in severe cases.

Thus, the comprehensive assessment of bi-
ochemical and haematological parameters was
of great importance for the diagnosis, monitor-
ing, and prognosis of hepatobiliary diseases in
dogs. Ultrasonographic examination proved cru-
cial for establishing the diagnosis, as mucoceles
are characterised by the appearance of stellate
or finely striated bile patterns and can be dis-
tinguished from biliary sludge by the absence
of gravity-dependent bile movement. During
the treatment of the animal with mucocele, a

cholecystectomy was performed, which, in com-
bination with comprehensive therapy, resulted
in a favourable clinical outcome, rapid recovery,
and the absence of postoperative complications.
Bacteriological examination of the bile sample
confirmed its sterility, thereby supporting the
non-infectious nature of the pathology. The
findings indicate that surgical removal of the
gallbladder, combined with supportive therapy,
promotes restoration of the animal’s functional
condition and improvement of clinical parame-
ters in cases of mucocele. Further research will
focus on refining the diagnostic value of instru-
mental and endoscopic methods for the early
detection of internal organ pathologies in small
companion animals.
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XipypriuHe JikyBaHHsI co0akH cBilicbKoro (Canis familiaris)
3a MyKoIleJIe JKOBYHOI'0 Mixypa (Ha NpHUKJIaAi KIiHIYHOrO BUIIAIKY)
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AHoOTamlisl. AKTYaJbHiCTh JOCTiIKeHHSI 3yMOBJ€Ha CTPIMKMM 3pOCTAaHHSIM BMIIQJKiB
3aXBOPIOBAaHHS c06aK Ha MyKoIlesie JKOBYHOTO MiXypa, II0 XapaKTepU3YEThCSI HAKOTMMUEHHSIM
HaJIAIIKY MYIIMHY Ta KOBYi B JKOBUHOMY Mixypi. IIs maTosorist CIpMUYMHSIE YaCTKOBY a60 MOBHY
103areviHKOBY OijliapHy 06CTPYKILi0 HUISIXOM IOIIMPEHHS CJIM3Y, HACMUEHOTO JKOBYIO, B 3aTa/IbHi
SKOBYHIi IMPOTOKM i, 1[0 MO3Ke 6YTM HeGe3MeUHUM IS SKUTTSI TBapUH. Y 3B’SI3KY 3 I[MM, MeTa POOOTHU
6y/sa CrpsMOBaHa Ha BCTAHOBJIEHHSI KAIHIYHMX CUMIITOMIB, e(eKTMBHUX METOIB MiarHOCTUKU
Ta JIiIKyBaHHSI TBAPUH 3 MYKOLeJIe JXOBYHOTO Mixypa. PO3IIsSIHYyTO K/IiHIYHMIA BUTIaJOK MyKOIlese
SKOBUHOTO Mixypa y cobaky MOpOAM umuxyaxya, i3 pO3BMTKOM TrenaTobisiapHoi HemOoCTaTHOCTI.
HaBeeHO MOWIiMOBHICTh MiarHOCTMYHMX 3aXO[iB, BK/IIOUHO 3 J1aOOpaTOpHMM aHali3oM Ta
Y/IbTPAa3BYKOBUM OOCTEXKEHHSIM, a TaKOX OIMC XipypriyHOro JiKyBaHHS. BCTaHOBJIEHO, IO
LISl TATOJIOTiSI MPOSBSIACh Yy XBOpOi co6Gaku HecrmenyiuHMMM KITiHIYHMMM CUMIITOMAaMMU,
TaKMMM SIK 4yacTe GIIOBAHHS, aHOPEKCisS Ta MIISBicThb. Ilim yac ¢i3MKaJbHOTO OISAY TBAPUH
HaTMOMMPEHI MMM CUMITTOMaMy 6ynu: 6Gifb B OiMSHINI YepeBHOI MOPOXXHMHY, iKTEePUUHICTh
MIKipK Ta BUAMMUX CIM30BUX OOOJIOHOK, rimeprepmisi. BioximiuHumu mapkepamu 1iiel XBopoou
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B XBOpoi cob6aku Oyau MiABUINEHHS B CMPOBATIIi KPOBi KOHIIEHTpaIlii 3araJbHOTO 6iMipy6iHy,
aKTMBHOCTI JIy>kHOi (docdarasy, anaHiHamiHOTpaHcdepasu Ta ramma-mIyTaMmiaTpaHcdepasu.
3MiHM Yy TKAaHMHAX KOBYHOTO MiXypa Bi3yasli3yBajau 3 BUKOPUCTAHHSIM METOAY YIbTPAa3BYKOBOTO
JocmimkeHHS1 TBapuH. [liarHOCTyBalauM MyKOllejJie >XOBYHOrO MiXypa Ha MiACTaBi MOsIBU
XapaKTepHUX 3ipuacTux abo ApiGHOMOCMYTOBaHMX KOBUYHMX Bi3epyHKiB. [udepeHIliloBaIu 10
TaTOJIOTiI0 Bif 6iiapHOro C1a/Ky 3a BiICYTHICTIO pyXY JKOBUi, 3aJIEKHOTO Bif cyviu TsDKiHHS. Ha
Y/IBTPa3BYKOBOMY AOC/Ti/P)KeHHI TOBILIMHA Ta 30BHIILIHil BUIISL, CTIiHKM 3KOBYHOTO MiXypa He Maju
crenudivHMX 3MiH. 3a pe3ynbTaTaMu JOCTiIKEHHS 00pay XipypriuHuit MeTo I JTiKyBaHHS XBOPUX
cobaK — XoJenyucTekKToMii. CTepuIbHICTh 3paska KOBUi MpyY 6aKTepioNoTiYHOMY AOCTiMKeHH]
BKkadyBaja Ha HeiHdexuiiiHuit xapakrep Mykouene. OTpuMaHi pe3yJabTaT MalOThb BaskiMBe
MpUKJIafHEe 3HAUEHHS SIK JIJIT HAYKOBIIiB, TaK i /I MPaKTUKYIOUMX BETEePUHAPHUX JTiKapiB, 10
CIIPUSITUME YOOCKOHAJEHHIO IPOTOKOJY JIiKyBaHHS TBAapMH 3a MYKOIIEJE JKOBUHOIO Mixypa

KiaiouoBi cmoBa: rermatobiniapHa IMaTOJIOTISI; XOJELMCTUT; XOJMELMCTeKTOMis; TeMaTOoJIOTiuHi
IMOKa3HVKM ; MiHiaTIOpHi ITopoau
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