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Abstract : A 10-year-old intact female Miniature Schnauzer dog was referred with the primary complaint of persistent
anorexia, remittent fever, vomiting and abdominal pain. Hemogram suggested a chronic inflammatory disease. Serum
biochemistry showed moderate hepatobiliary cellular damage with severe cholestasis. Abdominal radiography and
ultrasonography revealed hepatomegaly, choleliths and sludges in gall bladder and small stones in urinary bladder. Based
on diagnostic findings, the case was diagnosed as cholelithiasis complicated with biliary sludge and urolithiais. Using
cholecystectomy and cystectomy, choleliths and uroliths were removed from gall bladder and urinary bladder,
respectively. The clinical condition was dramatically improved after surgery.
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Introduction

Bile is formed by hepatocytes and discharged into the canal-
iculi lying between the hepatocytes. Pancreatitis, neoplasia,
cholelith and gallbladder mucocele (biliary sludge) are the
common causes of extrahepatic biliary tract obstruction. A
gallbladder mucocele is an abnormal accumulation of inspis-
sated mucus that distends the gallbladder and causes some
degree of extrahepatic biliary tract obstruction.

Case

A 10-year-old intact female Miniature Schnauzer dog was
referred at Veterinary Teaching Hospital of Kangwon National
University with the primary complaint of persistent anorexia,
fluctuant fever, vomiting and abdominal pain for last 2 weeks.
In physical examination, the dog was lethargic with high fever
(rectal temperature 39.4°C). Complete blood cell count (CBC)
showed severe leukocytosis (53.4 X 10%/uL; reference range:
6-17> 10°/uL) neutrophilia with left shift (34.1<10%/uL; ref-
erence range: 3.0-11.8 < 10%/uL), lymphocytosis (9.1 <10%
uL; reference range: 1.0-4.8 < 10*/uL) and monocytosis (9.34
X10°/uL; reference range: 0.2-2.0 X 10%/uL), suggesting
chronic inflammatory process in a certain part of the body.
No abnormalities were observed in red cell index.

Serum biochemistry showed increased hepatic leakage
enzymes (alanine aminotransferase; ALT 628 TU/L, reference
range: 3-100 TU/L; aspartate aminotransferase; AST 72 TU/L,

'Corresponding author.
E-mail : hyun5188@kangwon.ac.kr

reference range: 1-50 1U/L) and cholestatic enzymes (alkaline
phosphatase; ALP 1048 IU/L, reference range: 20-300 IU/L,;
v-glutamyl transpetidase; GGT 19 TU/L, reference range: 1-6
IU/L). Total bilirubin was initially 0.4 mg/dl increased to
0.6 mg/dl at the 2 week of consultation (reference range 0-
0.4 mg/dl). However, the dog was not icteric. Cholesterol level
was also maintained 344 mg/dl (upper limit of reference range;
126-350 mg/dl) to 400 mg/dl (slight higher than reference
range). Biochemical findings strongly suggested moderate
hepatic cellular damage with severe cholestasis. Urinalysis
showed mild increase in bilirubin, urobilirubin and leukocyte
suggesting hepatic disease and urinary tract inflammation.
Abdominal radiography revealed enlargement of hepatic
shadow with scallop shaped hepatic margin (Fig 1) and stacks

of small stone in urinary bladder (Fig 2). Ultrasonography

Fig 1. Abdominal radiography of this dog. The hepatic shadow
is abnormally enlarged. Due to hepatic enlargement, the hepatic
margin looks “scallop-shaped”.
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Fig 2. Abdominal radiography of this dog. The urinary bladder
contains stack of small stones.

Fig 3. Ultrasonography of the liver and gallbladder taken stand-
ing position in this dog. Notice the ill-definednd accumulation
of echogenic materials in gallbladder.

confirmed hepatomegaly and enlarged hepatobiliary duct, sug-
gesting extrahepatic obstruction. Interestingly, ill-defineded
accumulation of echogenic materials was observed in gall-
bladder, suggesting choleliths or biliary sludge (Fig 3).
Hyperechogenic materials were also observed iri urinary blad-
der indicating urinary stones (Fig 4). Based on results of
CBC, serum biochemistry and diagnostic imaging studies, the
case was diagnosed as cholelithiasis complicated with biliary
sludge and urolithiasis.

The dog was initially treated medically. The medications

Fig 4. Ultrasonography of the urinary bladder in this dog.
Notice hyperechogenic materials in urinary bladder.

prescribed were prednisolone (1 mg/kg BID, IM) for slowing
down the progress of hepatic cellular damage, ursodeoxycholic
acid (10 mg/kg SID, PO) for improving biliary excretion,
sulcralfate (250 mg/kg, SID, PO) and ranitidine (2 mg/kg,
BID, 1V) for minimizing gastric disturbances, and cefazoline
(10 mg/kg, BID, IV) for fighting infection. The fluid (0.45%
saline plus 2.5% dextrose) with multi-vitamins and gluta-
chione (1 mg/kg, BID, PO) was administered to restore fluid
loss from vomiting. The dog was initially responded to treat-
ment. The hepatic enzymes were significantly reduced (ALT
28 TU/L, AST 16 IU/L, ALP 355 IU/L, GGT 6 IU/L) after 1
week of treatment. However, hemogram still showed persis-
tent leukocytosis (69.9 X 10°/uL). The dog was then released
with prescription (prednisolone, sulcralfate, urosodeoxy-
cholic acid, cefazoline and glutachione).

One week later, the dog was re-visited for checking up the
progress of treatment. The hepatic enzymes were re-elevated
(ALT 310 IU/L, AST 34 TU/L, ALP 812 IU/L, GGT 20 IU/L)
and leukocytosis persisted (57.4 %< 10°/uL). The same pre-
scription kept for another week, since the clinical condition
of dog seemed to be better, according to owner’s statement.

The dog was then re-examined after another week. The
hepatic enzymes were still elevated (ALT 461 IU/L, AST 69
TIU/L, ALP 1500 ITU/L, GGT 47 IU/L). However, the leukocy-
tois was significantly improved (total WBC count 37.9° X
10°/uL). Since elevation of hepatic enzyme persisted, surgical
removal of choleliths and uroliths were applied. On surgery,
the liver was enlarged and common bile duct to duodenum was
almost completely obstructed. No obstruction and inflamma-
tion were found in pancreatic duct to duodenum. Using
cholecystectomy, choleliths were removed from the galiblad-
der (Fig 5A). To achieve the patency from bilary duct to
duodenum and remove biliary sludges inside gallbladder, saline
irrigation was performed (Fig 5B). The bile juice was taken for
microbiological examination. The uroliths were also removed
from the urinary bladder, using cystectomy (Fig 5C). CBC
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Fig 5. Choleliths (A), biliary sludges (B) and urinary stones (C) taken out from this dog.

and serum biochemical tests revealed marked improvement
in hepatic cellular damage after surgery (ALT 138 JU/L, AST
28 TU/L, total WBC 30.2 <10°/uL). However, ALP (1500
IU/L) and GGT (40 TU/L) evaluated at 3 weeks afier surgery
was persistently high despite surgery. However, the dog had
good appetite and much more active than before surgery. The
dog was then released. The condition of dog was very stable
in the follow-up studies. No bacteria were isolated from bile
juice making etiology of this case unidentified. The urinary
stone was calcium oxalate revealed by microscopic examina-
tion. Low protein and high carbohydrate diets (e.g. Hill’s L/D)
were recommended for long-term management. No further
treatment related to calcium oxalate urolithiasis was performed
after removal of stone from urinary bladder.

Discussion

The sludge in the gallbladder seen on ultrasound is consistent
with hepatobiliary disease (2). Rule-outs for hepatobiliary
disease include cholangitis, cholangiohepatitis, pancreatitis,
mucocele, neoplasia, or a cholelith (5). Smaller breeds and older
dogs were overrepresented, especially Cocker Spaniels (1).
In this case, the ultrasonographic and radiographic patterns of
the gallbladder were not thought to be consistent with gall-
bladder mucoclele found in literature (Kiwi fruit pattern) (1).
Furthermore, pancreatitis was thought to be less likely since the
amylase and lipase activities were within reference intervals,
although panacreatitis is the most common cause of extra-
hepatobiliary obstruction (EHBO) (3). The increased ALP
activity and bilirubin concentration were suggestive of chole-
static disease, and the increased ALT activity was indicative
of hepatocellular disease (7). Although both processes are
occurring simultaneously, the massive increase in serum ALP
activity followed by the increase in serum ALT activity is
suggestive of primary biliary disease. Biliary tract disease
can cause subsequent hepatocellular damage and an increase
in ALT activity. In this dog, the material in the gall bladder
was presumed to have caused extra-hepatic cholestasis, which
over time resulted in chronic hepatitis. Cholesterol is produced
primarily by the liver, and is either excreted in the bile
unchanged or converted to bile acids (7). The increase in serum

o

cholesterol in combination with the increase in serum ALT
and ALP activities in this dog is most likely due to biliary
obstruction causing a reflux of cholesterol into the serum.

EHBO can be caused by cholelithiasis, biliary mucoclele
and sludges, neoplasia obstructing biliary tract and pancreatitis
(3). Clinical signs of icterus, vomiting, anorexia, or a combi-
nation of these signs were commonly exhibited (4). One ret-
rospective study found extraluminal obstruction of the biliary
tract by pancreatitis is the most common cause of EHBO (3).
However other retrospective study found the biliary obstruc-
tion caused by either cholelithiasis or biliary sludges was the
common cause of EHBO (8). Not all dogs showed clinical
signs of EHBO (6). One retrospective study found 76% of dog
having biliary mucocele showed clinical signs associated with
EHBO (6). In this study, median values for serum activities
of ALT and ALP, serum total bilirubin concentration, and total
WBC count were significantly higher than reference range (6).
Overall perioperative mortality rate for dogs that underwent
cholecystectomy was 21.7% (6). One other study found
motality rate was 31.8% after cholecystectomy (9). The causes
of post-operative death were bile-induced peritonitis, pancre-
atitis, cholecystitis, or severe renal failure bile-induced peri-
tonitis (9). However most literature recommended cholecysto-
duodenostomy or cholecystectomy for removal of gallbladder
stones or sludges (2,4,9).

Although severe leukocytosis with left-shift was suggestive
finding of bacterial infection, no bacteria has been isolated from
the bile juice taken at surgery, suggesting that pre-medicated
antibiotics may eliminate potential bacterial pathogens from
the bile. Another possible explanation is that leukocytosis may
be caused by lower urinary tract infection, since the dog also
had urolithiasis, and thus gall bladder itself had only sterile
infection.

Conclusion

This case study described the rare case of EBHO caused by
gallbladder stones and shudges, including medical and surgical
management. Surgical outcome was fair, but long-term prog-
nosis of this case was not sure since the case was complicated
with urinary tract disease.
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