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Abstract : A 12-year-old spayed female Cocker Spaniel was presented with vomiting, diarrhea, depression, and
hyporexia of 3-day duration. Microscopic examination of the abdominal fluid from a dog showed basophilic, amorphous
to fibrillar materials without bile pigments or crystals. Total bilirubin concentration of the fluid was 19 times higher
than the serum bilirubin concentration and exploratory laparotomy revealed a ruptured gallbladder and mucoceles in
the abdominal cavity. Rupture of gallbladder mucoceles may cause atypical bile peritonitis in which mucinous material

is observed instead of bile pigment.
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Introduction

Gallbladder mucocele is an extrahepatic biliary disease. It
has a high probability to induce a gallbladder rupture in the
dog. Abdominal ultrasonography had high specificity (91.7%)
and poor sensitivity (56.1%) (4). The gold standard for gall-
bladder rupture assessment in human is an ultrasonography
(7). Also, it is accepted in small animal practice. Low sensi-
tivity of imaging diagnosis in gallbladder rupture is covered
with laboratory examination findings. Increased alkaline phos-
phatase (ALP) activity, bilirubin concentration, gamma-glutamyl
transferase (GGT) activity, alanine aminotransferase (ALT)
activity, and aspartate aminotransferase (AST) activity are
significant changes in clinical biochemistry (5). Furthermore,
cytology and clinical biochemistry give important findings in
the abdominal fluid of gallbladder ruptured dog. Bile pig-
ments are common in cytology of abdominal fluid. Although
it showed a high possibility of diagnosis gallbladder rupture,
to examine a bile acid is inevitable in case of without muci-
nous material and/or bile pigment in abdominal fluid.

Case

A 12-year-old spayed female Cocker Spaniel was pre-
sented with vomiting, diarrhea, depression, and hyporexia of
3-day duration. The patient lived indoor and received a rou-
tine vaccination. Physical examination showed hyperthermia
(39.2°C) and systolic heart murmur on the left apex. The
result of CBC revealed leukocytosis (39,800/uL, reference
interval [RI] 5,050-16,760/uL), neutrophilia (33,989/uL, RI
2,950-11,640/uL) and monocytosis (3,343/uL, RI 1,120/uL).
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The serum chemistry profile showed increased activities of
ALP (1,386 IU/L, RI 29-97 IU/L), ALT (210 IU/L, RI 21-102
IU/L) and GGT (34 TU/L, RI 1-10 TU/L) and increased bile
acid concentration (> 30 pmol/L, RI 0-25 umol/L). A total
protein was 6.3 g/dL (RI 5.4-7.1 g/dL). On abdominal ultra-
sonography, a space-occupying mass was found in the abdom-
inal cavity which was craniodorsal to the urinary bladder and
free fluid and edematous abdominal fat were observed. The
peritoneal fluid (Fig 1) was obtained and submitted for fluid
analysis. Total nuclear cell count of the peritoneal effusion
was 15,880/uL, RBC count was 370,000/uL and total protein
concentration was 4.2 g/dL. Smears from the concentrated
fluid with centrifugation were made and stained with Wright-
Giemsa solution (Fig 2).

Microscopic examination on abdominal fluid revealed
macrophages, degenerative neutrophils and basophilic amor-
phous to fibrillar materials without bile pigments or crystals.
Total bilirubin concentration of the fluid was measured as
3.8 mg/dL which was 19 times higher than the serum biliru-
bin concentration. No bacteria was found on microscopic
examination and culture test. Presence of mucinous material,
absence of bile pigment and higher bilirubin concentration in
peritoneal fluid than serum suggested peritonitis associated
with white bile. Exploratory laparotomy revealed a ruptured
gallbladder (Fig 2(A)) and the masses of mucocele (Fig 2(B))
were found in the middle of abdominal cavity apart from the
gallbladder.

They were removed and abdominal cavity was lavaged
with warmed sterile saline. Total bilirubin concentration of
abdominal fluid on the day after surgery was 0.1 mg/dL and
the patient was discharged 10 days after surgery.

Discussion

Bile peritonitis is an inflammatory condition of peritoneal
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Fig 1. (A) Appearance of abdominal fluid. (B) Microscopic ap-
pearance of concentrated peritoneal fluid. Diff-Quik. x 100 ob-
jective.

Fig 2. (A) Ruptured gallbladder (B) Masses of mucocele.

cavity resulted from leakage of bile from damaged bile duct
or gallbladder (2). Damage of biliary tract may be derived
from abdominal trauma, surgical procedure, necrotizing chole-
cystitis, cholelithiasis, neoplasia, or gallbladder mucoceles
(2). The spilled bile is severe chemical irritant which induces
pyogranulomatous inflammation in abdominal cavity (8). The
typical characteristic of bilious effusion on cytology is gold
or green to blue-black bile material in the cytoplasm or back-
ground (2,8). However, exception of this finding in bile peri-
tonitis has been reported as “white bile” (6).

White bile is defined as colorless fluid, which is occasion-
ally associated with obstruction of biliary tract and itself has
low bilirubin concentration and no bile pigments (3). It is
produced when the gallbladder is excluded from obstructed
biliary tract or the gallbladder has dysfunction (3). Rupture
of gallbladder mucocele may cause atypical bile peritonitis in
which mucinous material is observed instead of bile pigment (8).

Observation of mucinous material on cytology of perito-
neal effusion is uncommon. Causes of mucinous material in
abdominal cavity include white bile peritonitis (6) and pseu-
domyxoma peritonei (1). Since the latter condition is rare in

dogs, if mucin-producing tumors are ruled out, white bile
peritonitis should be considered as differential diagnosis
when basophilic mucinous material is found on cytology of
peritoneal fluid.

Conclusions

In conclusion, it is assumed that presence of mucinous
material and pyogranulomatous inflammation on effusion cytol-
ogy and elevated serum ALP and GGT suggest bile peritoni-
tis in spite of absence of bile pigment. In this situation,
higher bilirubin concentration in peritoneal fluid more than
twice compared with serum confirms diagnosis of bile perito-
nitis and indicates prompt surgical intervention although rare
cases showed not high bilirubin concentration.
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