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Abstract : A 12-year-old castrated male miniature Schnauzer had anorexia, vomiting, lethargy, and fever for four days.
The dog had leukocytosis, thrombocytopenia, hypoglycemia, hypoalbuminemia, hyperbilirubinemia, increased hepatic
enzymes on hematologic and biochemical examinations. On abdominal ultrasonographs, there was an enlarged
gallbladder with hyperechoic irregular wall thickening. Echocardiography showed vegetative change and regurgitation
of aortic and mitral valves. E.coli was identified through ultrasound guided percutaneous cholecystocentesis and bile
culture. Bacterial cholecystitis and concurrent endocarditis were diagnosed. The dog was recovered from sepsis with

antibacterial and aggressive supportive therapy.
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Introduction

Infectious cholecystitis and endocarditis are uncommon but
well-known diseases in human and veterinary medicine. Infec-
tious cholecystitis is infectious inflammation of the gallblad-
der, mainly infected by E. coli, Streptococci, staphylococci,
or clostridia spp. Bile flow obstruction, mucocele, cholelithi-
asis, tumor, ascending infection of the common bile duct from
the duodenum or hematogeneous infection may be underly-
ing causes of infectious cholecystitis (1,14,24). Infectious
endocarditis is vegetative valvular inflammation from any
infection of the body. Discospondylitis, prostatitis, pneumonia,
urinary tract infections, pyoderma, periodontal disease, den-
tal scaling, corticosteroid use, long-term indwelling central
venous catheters, and congenital cardiac diseases were asso-
ciated with infectious endocarditis (9,11,12,13,17,18,21,25).
However, intercurrent infectious cholecystitis and endocardi-
tis has not reported in the veterinary medicine. This case
report describes rare but important association between infec-
tious cholecystitis and concurrent endocarditis in a dog.

Case

A 12-year-old castrated male Miniature Schnauzer (7.7 kg)
was presented with a four-day history of anorexia, vomiting,
fever and lethargy. The clinical conditions were gradually
worsened in spite of antibiotic treatment in the referred hos-
pital for four days. Physical examination revealed tachypnea
(48 breaths per minute), cardiac murmur (holosystolic mur-
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mur in the left cardiac apex), fever (40.2°C) and right cranial
abdominal tenderness. Hematologic tests revealed leukocyto-
sis (38.5 x 10° L; normal range 6~17 x 10° L) and thromb-
ocytopenia (92 x 10° L; normal range 200~500 x 10°L per
dl). Blood chemistry tests revealed hyperbilirubinemia (Total
bilirubin 0.61 mg/dl; normal range 0~0.4 mg/dl), hypoglyce-
mia (glucose 67.4 mg/dl: normal range 70~118 mg/d/), hypoal-
buminemia (2.58 g/dl: normal range 2.9~4.2 g/dl), and mildly
increased liver enzymes (ALP 550 U/L: normal range 15~127
U/L, AST 60.9 U/L: normal range 15~43 U/L, GGT 14.5 U/
L: normal range 0~12 U/L, and total cholesterol 353.9 mg/dl:
normal range 353.9 mg/dl). Routine urinalysis was normal.
Coagulation test was normal. The dog was considered to
have systemic sepsis.

Thoracic radiographs presented mild cardiomegaly with-
out remarkable pulmonary congestion and edema. Abdominal
ultrasonographs showed an enlarged gallbladder with hypere-
choic irregular wall thickening (4 mm) and loss of normal
oval shape. There were no ultrasonographic signs of gall-
stones, gallbladder rupture or extrahepatic biliary obstruction
(Fig 1). Rod-shaped bacteria were identified through ultra-
sound guided percutaneous cholecystocentesis (Fig 2). There-
fore, infectious cholecystitis was diagnosed and ultrasound
guided percutaneous bile drainage was performed. As an
empiric antimicrobial therapy, cephradine (Panzedin inj®,
Hankook korus pharm) 30 mg/kg iv tid, metronidazole
(Metrynal inj®, Daehan pharm) 15 mg/kg iv bid, and enrof-
loxacin (Baytril®, Bayer animal health) 5 mg/kg sc bid were
used. And the intravenous fluid therapy including fresh fro-
zen plasma and analgesic therapy with fentanyl patch (Fenta-
nyl patch 25 ug/hr®, Myungmoon pharm) 25 pg/hr were
performed. On the following day, echocardiography showed
remarkable (4.5 mm in aortic valves and 7 mm in mitral
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Fig 1. Abdominal ultrasonographs show that the gallbladder has irregular thickened hyperechoic wall and hyperechoic internal sludge.
There are no ultrasonograhic signs of the gallbladder rupture or extrahepatic duct obstruction.

Fig 2. Percutananeous ultrasound guided cholecystocentesis
reveals rod-shaped bacteria. Infectious cholecystitis by Escher-
ichia coli is confirmed through bile culture.

valves) hyperechoic vegetative changes in the mitral (both
anterior and posterior leaflets) and aortic valves. Doppler test
showed aortic regurgitation (Vmax 3.86 m/s and pressure
half time 271 ms) and mitral regurgitation (Vmax 5.6 m/s).
Left ventricle and atrium were dilated (Fig 3). According to
the modified Duke criteria (3), these echocardiographic find-
ings were consistent with infectious vegetative endocarditis.
Blood culture for bacteremia was negative. Urine culture was
also negative. The result of bile culture was Escherichia coli
and has sensitivity to imipenen, amocicillin/clavulanic acid and
amikacin. According to the bile culture and sensitivity results,
antimicrobial therapy was replaced to imipenem (Tipem® inj,
Myungmoon pharm) 10 mg/kg iv tid and metronidazole
(Flasinyl®, CJ Healthcare) 15 mg/kg iv bid. Bile leakage,
hyperechoic surrounding fat and hypoechoic small fluid around
the irregular gallbladder on ultrasonography, was found on
the following day after percutaneous cholecystocentesis and
bile drainage. Fortunately, the hematologic and blood chem-
istry results were not worsened and the dog was afebrile and
eating with aggressive medical care. Ultrasonographic signs
of bile leakage were resolved in few days without surgery.
The dog was discharged from hospital with resolution of all
clinical signs and abnormal hematologic and blood chemis-
try results after 12-day-hospitalization. Antimicrobial therapy
was replaced to oral drug with amoxicillin/clavulanic acid

(clavamox®, Zoetis) 12.5 mg/kg bid. With this antibiotic, the
dog has been treated with cardiac medication with benazepril
(Cibacen®, Novartis) 0.25 mg/kg bid, furosemide (Lasix®, Han-
dok pharm) 1 mg/kg, spironolactone (Spironolactone guju
tab®, Guju pharm) 1 mg/kg bid, pimobendan (Vetmedin®,
Boehringer Ingelheim) 0.25 mg/kg for another eight months.
The dog is alert and active without any clinical signs. How-
ever, irregular hyperechoic wall thickening of the gallbladder
on abdominal ultrasonography and vegetation and regurgita-
tion of aortic and mitral valves on echocardiography are still
static, to date.

Discussion

Infectious cholecystitis is infectious inflammation of the
gallbladder. The pathogenesis of cholecystitis is unclear (1,14).
Bile flow obstruction, mucocele, cholelithiasis, and tumor
may be underlying diseases (1,14). Ascending infection of the
common bile duct from the duodenum or hematogeneous
infection may also be possible. In the patients with ascend-
ing infection from duodenum, Escherichia coli is often cul-
tured. Streptococci, staphylococci, or clostridia spp. are also
found (1,14,24). In this dog, E.coli was identified through the
cholecystocentesis and bile culture, and ascending infection
from duodenum might be mostly suspected. The common
clinical signs of cholecystitis are cranial abdominal pain, de-
pression, vomiting, and fever (1,14,24). In the case of gall-
bladder rupture or extrahepatic biliary obstruction, severe
peritonitis, ascites or jaundice can be seen (1,10,14,24). This
dog showed remarkable right cranial abdominal tenderness
and fever on physical examination. These two clinical signs
are specific and highly suggestive of cranial abdominal
inflammation such as infectious cholecystitis, pancreatitis, or
hepatic abscess. The diagnosis of infectious cholecystitis was
based on the abdominal ultrasonographs and cytologic or
bacteriological evaluation of the bile. The representative
ultrasonographic findings of cholecystitis are diffuse irregu-
lar hyperechoic wall thickening of the gallbladder (15,20).
Irregular or pinpoint sized hyperechoic spots producing re-
verberation artifacts within the gallbladder lumen can be
associated with gas producing bacterial infection such as E
coli or clostridium perfringens (2). This dog had typical
irregular hyperechoic wall thickening of the enlarged gall-
bladder on ultrasonographs. Reverberation artifacts were not
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Fig 3. Echocardiographs shows remarkable hyperechoic vegetation in the aortic and mitral valves (A, B, C, D).With vegetation,
remarkable aortic (E) and mitral regurgitation (F) are consistent with endocarditis.

identified. There were loss of normal gallbladder oval shape;
however discontinuous wall of the gallbladder, hyperechoic
surrounding fat, focal ascites, and common bile duct dilation
were not identified. Ultrasonographs are very useful to find
and differentiate not only cholecystitis, but also gallbladder
rupture, focal peritonitis, extrahepatic biliary obstruction, pan-
creatitis, and any abdominal abscess (10,11,22). The treat-
ment is antibiotics based on the bile culture and sensitivity
test through ultrasound guided cholecystocentesis. Cholecys-
tocentesis is contraindicated in the mucocele and biliary ob-
struction. Percutaneous bile drainage helps treatment actively
in the infectious cholecystitis without surgery (20,23). In this
dog, percutaneous ultrasound guided cholecystocentesis and
bile drainage was helpful for accurate diagnosis and treat-
ment, although there were focal bile leakage. Fortunately,
focal bile leakage was resolved spontaneously without wors-
ening of symptoms. Main complication of cholecystocente-
sis is bile leakage. However, complications are uncommon,
cholecystocentesis and bile drainage should be needed for
timely diagnosis and medical treatments of infectious chole-
cystitis without surgery (20,23). In the cases of infectious
cholecystitis with biliary calculi, gallbladder bleeding, muco-
cele, gallbladder rupture, and extrahepatic biliary duct obstruc-
tion, cholecystectomy should be needed (10,22).

Infectious endocarditis is common in the middle age, male,
and middle-sized or large breed dog. Infectious endocarditis

is vegetative valvular inflammation, resulting in valvular
insufficiency. Infectious routes of endocarditis may be from
any infection of the body. Discospondylitis, prostatitis, pneu-
monia, urinary tract infections, pyoderma, periodontal disease,
dental scaling, corticosteroid use, and long-term indwelling
central venous catheters were reported (9,11,12,17,18,21).
Congenital cardiac diseases such as subaortic stenosis and
ventricular septal defect can be underlying diseases (13,25).
Case of endocarditis with concurrent infectious cholecystitis
was not reported in veterinary medicine. Bacteria isolated
from endocarditis in dogs are Staphylococcus spp. Strepto-
coccus spp. Escherichia coli, Pseudoonas spp. Erysipelo-
thrix rhusiopathiae, Enterobacter spp. Pasteurella spp.
Corynebacterium spp. Proteus spp., Bartonella spp., Serra-
tia marcescens (5-9,16,19,25). Clinical signs of endocarditis
are associated with extent of effects on heart and complica-
tions, such as congestive heart failure, immune-mediated dis-
ease, and thromboembolism. Fever, cough, anorexia, lethargy,
weight loss and gastrointestinal disturbance have been reported
(9,11,12,17). This dog showed acute anorexia, vomiting,
fever, lethargy, tachypnea, and cardiac murmur on history
and physical examination. Both infectious cholecystitis and
endocarditis might aggravate acute severe systemic sepsis.
The diagnosis of endocarditis is based on the echocardio-
graphic findings and blood culture. Representative echo-
cardiographic signs of endocarditis are vegetative aortic or
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mitral valves with regurgitant flow. Vegetation is a typically
oscillating mass attached to the valvular structures and move
independently with valves itself. Vegetation usually results in
improper valve coaptation, creating regurgitation (9,11,12,
17). However, differentiation between vegetation and chronic
degeneration of mitral valves are difficult. In this dog, obvi-
ous vegetation of aortic valves with remarkable aortic regur-
gitation helped the diagnosis of endocarditis depending on
the modified Duke criteria (3). This dog showed remarkable
dilation of left atrium (left atrium/aortic root dimension ratio
>2). Left ventricle was also dilated (left ventricular internal
dimension on diastole 35.3 mm (normal range of 7.7 kg dog:
19.0~30.8 mm)). Cardiac chamber sizes of infectious endo-
carditis may be normal to dilated depending on the duration
and severity of mitral and aortic regurgitation (4). In this dog,
aortic regurgitation was moderate to severe (pressure half
time <300 ms) and mitral regurgitation was severe (dense
mitral regurgitation jet, mitral inflow E wave > 1.2 ms, and
ratio of mitral regurgitation jet area to left atrium area
>70%). Aortic regurgitation secondary to acute vegetative
change may not show left ventricular volume overload (4)
whereas severe mitral regurgitation may explain the left atrial
dilation. This dog had acute fever and respiratory distress
although there were no remarkable signs of left congestive
heart failure such as pulmonary congestion and edema on
thoracic radiographs. Therefore, this dog was suspected to
had mild chronic mitral valve insufficiency with mild dila-
tion of left ventricle and atrium before development of infec-
tious endocarditis. Blood culture needs to confirm echo-
cardiographic findings and helps to determine the most suit-
able antibiotics. However, previous antibiotic therapy before
diagnosis of endocarditis contributes to the reported low
prevalence rate of the positive blood culture (9,11,12,17).
Unfortunately, blood culture of this case was also negative
because prior antibiotic therapy was already given in previ-
ous hospital for four days and in this hospital for one day.
Urine culture was also normal. On the other hand, E. coli
was easily identified from cholecystocentesis because the
gallbladder might become confined space for micro-organ-
isms and be similar to intra-abdominal abscess. The goal of
treatment of endocarditis is to control infection and compli-
cations such as congestive heart failure or thromboembolism.
Long term antibiotic therapy with broad-spectrum antibiotics
recommends. No definitive treatment for valve destruction
such as prosthetic valve replacement exists in veterinary
medicine. The prognosis depends on the severity of infection
and the valves involved. If the aortic valve is affected, the
prognosis tends to be poor. Heart failure, embolic complica-
tions, and sepsis are highly risky for death (9,11,12,17). This
dog was survived with antibiotics treatment from bile cul-
ture, bile drainage, antibiotics sensitivity test and aggressive
supportive care. Antibiotics were administrated for eight
months from diagnosis. This report describes intercurrent
infections at different sites in the body: infectious cholecysti-
tis and endocarditis. In the case of systemic sepsis, multiple
infectious metastasis should be considered. Infectious chole-
cystitis can be important predisposing or concurrent disease
for infectious endocarditis or to the contrary.
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