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Cholecystojejunostomy in a Cat with common Bile Duct Obstruction
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ABSTRACT

Background: Domestic cats are affected by several hepatic diseases, among which biliary tract disorders are the second
most common, behind hepatic lipidosis. The causes of those disorders are controversial, but inflammatory diseases are
frequently associated with this comorbidity. The diagnosis is realized by laboratory exams and abdominal ultrasonogra-
phy. A complete obstruction of the biliary tract is a surgical emergency and the desobstruction or deviation of flow must
be carried out as soon as possible. Our objective here is to report the clinical pathology findings and the surgical therapy
of a biliary duct obstruction in a cat.

Case: A 6-year-old male mixed-breed cat with history of chronic rhinosinusitis was treated at the Veterinary Medical
Teaching Hospital of Rio de Janeiro Federal Rural University (UFRRIJ), presenting prostration, anorexia and jaundice
for 4 days. We request laboratory tests (hemograma and liver and kidney bichemical profile) and the hepatic enzymes
showed increased. Due to the alterations related to cholestasis the patient underwent abdominal ultrasonography evaluation,
which revealed cholangiohepatitis, thickened gallbladder with a large amount of bile sludge, severe extrahepatic bile duct
dilatation and the presence of a duodenal papillary mass with approximate diameter of 0.5 cm. Therefore, a bile sample
was collected for culture and antibiogram, which isolated Enterococcus sp. Furthermore, guided cytology of the mass was
performed, which suggested duct hyperplasia and fibrosis. Because the findings indicated serious mechanical obstruction
of the extrahepatic bile ducts caused by the duodenal papillary hyperplasia, and due to the negative response to conserva-
tive clinical management, the patient was referred for cholecystojejunostomy to divert the bile flow to the small intestine.
Also, during the surgery we collected material from the liver, gallbladder, intestine and pancreas for histopathological
analysis and culture and antibiogram testing with the objective to diagnosing alterations compatible with the feline triad.
There was bacterial development in all the organs collected except the pancreas, supporting the histopathological results,
indicating chronic cholecystitis, mild lymphoplasmacytic enteritis, and chronic pericholangitis of the liver, but no altera-
tions in the pancreas. The post-surgical treatment consisted of antibiotic therapy based on the culture and antibiogram
results and administration of corticoids. Finally, an esophagostomy tube was placed for correct alimentary management.
Discussion: The total obstruction of biliary tract in cats is a serious disease that demands surgical intervention. The causes
are diverse, but it commonly attacks felines with inflammatory disease, as in the present case. During the surgery, we at-
tempted to achieve mechanical clearance through retrograde and normograde pinning with urethral tube with no success.
Thus, the technique chosen to divert the gallbladder flow to the small intestine was cholecystojejunostomy because it is
easier to manipulate and migrate the jejunum to the gallbladder. There were no complications during or after surgery, and
the animal did not present recurrence, showing that the technique was efficient at promoting the cat’s welfare even with
reserved prognosis. The patient survived for 260 days and according to the necropsy died of hyper accurate cardiac failure
not related with the cholecystojejunostomy.
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INTRODUCTION

Hepatic disease has a major importance in do-
mestic feline medicine. Gallbladder diseases have high
incidence, just behind hepatic lipidosis [2,7]. Among
the disorders of the biliary tract, obstruction of the bile
ducts is the most common, and in the majority of cases
is caused by an inflammatory disease [4,11].

Biliary tract surgery in cats is complex and can
result in fatal complications [6]. The mortality rate is
high, so surgery is only recommended in cases of total
obstruction [13]. In the long run, felines submitted to cho-
lecystoenterostomy may develop cholecystitis, intestinal
stenosis, chronic vomiting, diarrhea after exocrine pancre-
atic insufficiency and ascending cholangiohepatitis [1,10].

Our objective is to report the surgical therapy
of common bile duct obstruction caused by duodenal
papillary hyperplasia in a domestic cat, offering wel-
fare to the patient, which survived for 260 days and
died of hyper accurate cardiac failure.

CASE

A 6-year-old neutered male mixed breed cat,
with serology negative for feline immunodeficiency
virus (FIV) and feline leukemia virus (FeLV) with
history of chronic rhinosinusitis, presenting prostra-
tion, anorexia and icterus for 4 days was treated at
Veterinary Medical Teaching Hospital of Rio de Ja-
neiro Federal Rural University (UFRRJ). According to
the owners, the cat was submitted to broad-spectrum
antibiotic therapy once to twice a year due to chronic
rhinosinusitis, and almost one month previously,
before the icterus, treatment began with famciclovir!
(Penvir®), which was interrupted because the patient
started to present vomiting and hyporexia.

During the physical exam, the patient was
prostrate and was found to suffer from icterus and
dehydration, The cardiac frequency was 238 beats
per min, and there were 44 lung movements per min,
both with no auscultate alterations. Rectal temperature
was 38.1°C, systolic pressure was 120 mmHg, and
moderate pain was noted on abdominal palpation.
Due to the hepatic alterations related to cholestasis, we
requested laboratory tests (hemogram, liver and kidney
biochemical profile and urinalysis) and abdominal
ultrasonography. The hemogram indicated normocytic
and normochromic anemia, monocytosis, relative eo-
sinopenia, hypoproteinemia and icterus plasma. The
biochemical exam showed increases of alanine

aminotransferase (ALT), aspartate aminotransferase
(AST), gamma glutamyl transferase (GGT), alkaline
phosphatase (AF), globulins, total cholesterol,
triglycerides, fructosamine, total bilirubin (TB), direct
bilirubin (DB), and indirect bilirubin (IB), Table 1 (day
-8). Urinalysis revealed orange coloration, hematuria,
proteinuria, hyalinus, granulated cylinders, degenerated
crystals, transitional epithelial cells and bilirubinuria.

The ultrasound? evaluation (Siemens P500)
evidenced thickened and irregular gallbladder walls,
with a lot of bile sludge, distended common biliary
duct (approximately 5 mm) and tortuous until the
duodenal papilla, where it was possible to see a round
mass with approximate diameter of 0.5 cm, which was
probably obstructing the biliary duct. Moreover, the
liver presented low echogenicity associated with the
biliary duct alterations, suggesting cholangiohepatitis.
There were no significant alterations in intestine and
pancreas. Also, cystitis and chronic kidney altera-
tions on both sides were identified. Because of these
alterations, we performed guided cholecystocentesis
to collect bile for culture and antibiogram analysis,
and guided cytology of the duodenal papillary mass.

Until the culture and antibiogram results were
available, treatment started with the following drugs:
amoxicillin with clavulanate® [amoxicillin with cla-
vulanate - 20 mg/kg, PO, BID, 5 days]; prednisolone*
[Predsim® - 2 mg/kg, PO, SID, 5 days]; S-adenosyl-
methionine® [SAMe - 90 mg/cat, PO, SID, 5 days);
silibinin® [silibinin - 30 mg/kg, PO, SID, 5 days]; and
maropitant® [Cerenia® - 1 mg/kg, SC, SID, 5 days].
However, no clinical improvement was observed.
After 3 days, the culture and antibiogram results were
ready, indicating Enterococcus sp. resistant to amoxi-
cillin with clavulanate, so the therapy was changed
to ceftriaxone’ [Triaxin® - 25 mg/kg, IV, BID] and
metronidazole® [Nidazofarma® - 7.5mg/kg, IV, BID].

After 5 days, results of the cytology suggested
that the mass in the duodenal papilla was ductal hy-
perplasia/fibrosis. Due to the negative response to the
clinical treatment of the total bile duct obstruction, the
patient was submitted to exploratory celiotomy and
surgical desobstruction of the duodenal papilla.

The animal remained fasting for 8 h. The pre-
anesthesia medication was methadone’ [Mytedom®
- 0,3 mg/kg, i.m]. After 15 min, with venous access, an-
esthesia was induced with propofol® [Propovan® - 6 mg/
kg, i.v.]. The patient was intubated and anesthesia was
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maintained with isoflurane® (Isoforine®). The patient
was in dorsal decubitus and after trichotomy, antisepsis
and sterile drape placement, the surgery started with a
midline celiotomy from sternum to umbilicus.

It was possible to observe distension of the
bile duct and gallbladder and a blood clot on the cra-
nial face (Figure 1A). The surgery technique initially
planned was retrograde desobstruction with urethral
tube #4'°. To do this, an enterotomy was performed in
the proximal duodenum, 3 cm caudal to the pylorus.
After locating the duodenal papilla, which was hyper-
plasic, an attempt was made to desobstruct it, but was
unsuccessful (Figure 1B). Before trying normograde
desobstruction, the gallbladder was punctured with
a fine needle to collect bile, which was delivered for
culture and antibiogram analysis (Figure 1C), and a
gallbladder wall fragment was resected for biopsy.
After that, the team flushed and emptied the gallbla-
dder to try normograde desobstruction, but it did not
work either. Given the impossibility of mechanical
desobstruction, we chose to divert the biliary flow to
the jejunum by performing a cholecystojejunostomy.

The cholecystojejunostomy started with a line-
ar incision in the antimesenteric border of the jejunum,
with approximate length of 4 cm. The gallbladder,
incised previously, was mobilized to the jejunum,
without tension (Figure 2A). The suture was made
with poliglecaprone 3-0'' thread, in simple continuous
pattern between the gallbladder seromucosa and jeju-
num seromucosa throughout the extension (Figure 2B),
followed by cholecystojejunostomy omentalization.

The duodenum enterorrhaphy was performed
with nylon 3-0 thread'?, with a simple interrupted pattern,
but beforehand we collected 2 fragments, 1 for culture and
antibiogram and the other for histopathological analysis
(Figure 3A). Moreover, fragments from liver and pancreas
(Figure 3B) were collected for the same purpose.

An abdominal flush was performed with 1000
mL of warm saline solution'® and then the celiorraphy
was carried out: the musculature was sutured with
nylon 2-0'? thread in a cruciate pattern. In turn, the sub-
cutaneous suture was performed with poliglecaprone
3-0'' in a continuous mattress pattern, and in the skin
with a simple pattern.

An esophagostomy tube'? was placed after the
surgery because the patient was anorectic. The proce-
dure was successful and the patient remained assisted
until total anesthetic recovery.

Immediately after the surgery, the cat was
medicated with ceftriaxone’ [Triaxin® - 25 mg/kg,
i.v.] and metronidazole® [Nidazofarma® - 7.5mg/kg,
i.v.], meloxicam' [Maxicam® - 0.05 mg/kg, i.m.] and
methadone’ [Mytedom® - 0.25 mg/kg, i.m.].

The postoperative regimen consisted of ceftri-
axone’ [Triaxin® - 40 mg/kg, s.c, BID, for 15 days],
metronidazole [Nidazofarma® - 7.5 mg/kg, via esopha-
gus tube, BID, for 15 days], meloxicam'? [Maxicam®
- 0.03 mg/kg, s.c, SID, for 10 days], omeprazole’
[omeprazole - 1 mg/kg, via esophagus tube, BID, for
30 days], methadone’ [Mytedom® - 0.25 mg/kg, i.m.,
TID, for 4 days], maropitant® [Cerenia® - 0.1 mL/kg,
s.c., SID, for 5 days] and vitamin K'* [Monovin K® - 1
mg/kg, s.c., SID for 30 days]. The cat was submitted
to fasting for 8 h after surgery, followed by feeding
with pasty hypercaloric food.

On the day after surgery, the patient remained
stable and after 3 days the improvement in jaundice was
noticeable (Figure 4B) compared to the surgery day
(Figure 4A). On the same day, a new hemogram and
biochemistry profile were performed. The hemogram
showed leukocytosis without left shift, neutrophilia,
lymphopenia and monocytosis, while in the biochemis-
try profile, the serum levels of all the hepatic enzymes
analyzed decreased in comparison to the pre-surgical
exam: ALT, AST, GGT, AF, globulins, TB, DB
and IB, Table 1 (Day +3). On the 5" day, tramadol'®
[tramadol - 2 mg/kg, s.c, SID, for 7 days], dipyrone'®
[Dipimed® - 25 mg/kg, via esophageal tube, BID, for
7 days], ondansetron'’ [Vonau Vet® - 0.5 mg/kg, via
esophageal tube, BID, for 7 days], and marbofloxacin'®
[Marbopet® - 4.2 mg/kg, via esophageal tube, SID, for
30 days] were added to the protocol.

The laboratory exams were repeated 7 days
after the surgery. The hemogram showed hypochromic
macrocytic anemia, leukocytosis without left shift,
neutrophilia, relative lymphopenia and monocytosis. In
the hepatic biochemistry profile, serum levels of ALT,
AST and AF increased, while GGT decreased. The
globulins maintained high levels; TB and IB increased
while DB decreased compared to the previous bioche-
mistry profile, as shown in Table 1 (Day +7). Due to the
laboratory results, SAMe [S-adenosylmethionine - 90
mg/cat, v.o., SID] was prescribed again.

After 8 days of the surgery, the patient started
to eat pasty food spontaneously. An ultrasound review
was performed and focal peritonitis was identified in
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Table 1. Biochemistry profile before surgery (Day -8), 3 days, 8 days, 11 days, 18 days and 153 days after surgery (Day 0).

Parameter Day -8 Day +3 Day +7 Day +11 Day +18 Day +153
ALT (U/L) 1115 211 295 715 410 298
AST (U/L) 535 125 168 369 139 107
GGT (U/L) 15 9 8 5 3 1

AF (U/L) 425 262 369 245 92 43
TB (mg/dL) 13.88 4.66 5.55 1.77 2.27 0.16
DB (mg/dL) 7.24 1.94 0.81 0.46 0.38 0.1

BI (mg/dL) 6.64 2.72 4.74 1.31 1.89 0.06

Figure 1. A- Biliary duct analysis and observation of distension in common biliary duct and gallbladder, which presented a blood clot in the cranial
face. B- Attempted retrograde desobstruction of the common biliary duct with urethral probe number 4. C- Bile collected with swab for culture and
antibiogram analysis.

the bile flow deviation, with a small volume of free
intraperitoneal fluid, reduced size of the pancreatic
parenchyma, but liver still with signs of cholestasis.
After 10 days of the surgery, prednisolone* was
administered [Predsim® - 2 mg/kg, v.o., SID, for 15
days]. The bile, pancreas, duodenum and gallbladder
culture and antibiogram showed growth of Entero-
coccus sp., while Proteus mirabilis was found in the
liver. Both were sensitive to marbofloxacin. The his-

topathological analysis identified lymphoplasmacytic
enteritis in the duodenum, chronic pericholangitis in
the liver, chronic cholecystitis in the gallbladder and
no alterations in the pancreas.

Eleven days after surgery, the hemogram re-
vealed leukocytosis without left shift, eosinopenia and
relative lymphopenia. In the biochemical profile, the
serum levels of ALT and AST increased, while GGT
and globulin levels were normalized and TB, DB and
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Figure 2. A- Approximation of gallbladder to jejunum. B- Suture in simple continuous pattern with poliglecaprone 3-0 thread between the gallbladder

seromucosa and the jejunum seromucosa to for flow diversion.

Figure 3. A- Material collected from duodenum for biopsy. B- Material collected from pancreas for biopsy

IB decreased, Table 1 (Day +11). Fifteen days after
surgery, the suture was removed.

Eighteen days after surgery, new hemogram,
biochemical profile and abdominal ultrasonography
were performed. The ultrasound revealed enlarged
liver, coarse echotexture, no duct dilatation, reduction
of peritonitis, cystitis and low volume of free intrape-
ritoneal fluid that was undrainable. The hemogram
showed neutrophilia, lymphopenia and hyperproteine-
mia. In the biochemical profile, ALT and IB decreased
while AST, TB and DB increased and GGT continued
normal, Table 1 (Day +18). The esophagus tube was
removed 20 days after surgery.

Five months later, new hemogram and bio-
chemical profiling were carried out to monitor the
cat. The hemogram did not show relevant alterations.
In the biochemical profile, ALT, AST and globulins
were still slightly increased while GGT and albumin
were slightly decreased and TB, DB and IB were nor-
malized, Table 1 (Day +153).

The patient did not present clinical signs of
biliary duct obstruction after the surgery, with only
sporadic vomiting (1 to 2 vomiting episodes/month).
The cat died 260 days after surgery and according to
necropsy, the cause was hyper accurate cardiac failure,
unrelated to the cholecystojejunostomy.

DISCUSSION

Gallbladder obstruction is a serious disease
that requires emergency surgical intervention [14]. The
causes are diverse, but it usually affects cats with in-
flammatory disease [10]. This is supported by the case
reported here, where the histopathological diagnosis
showed enteritis, pericholangitis and chronic chole-
cystitis. Although pancreatitis is frequently associated
with cholangitis and enteritis [10], the patient in this
case did not present histopathological alterations in the
pancreas, although this did not exclude the possibility
of feline triad disease, since the fragment collected did
not present inflammation. Nonetheless, lymphocytic
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Figure 4. A- A 6-year-old neutered male mixed breed cat received at the clinical surgical service of the veterinary hospital of Rio de Janeiro Federal
Rural University, with icterus on the day of surgery (Day 0). B- Cat showing postoperative clinical improvement (Day +3).

inflammation was confirmed in other organs (intestine,
bile ducts and gallbladder).

In microbiological tests, bacterial infection
was confirmed in all organs. In the liver and bile ducts,
bacteria from intestinal microbiota have often been
isolated [5,7,8,15]. The culture of the patient’s liver
indicated Proteus mirabilis growth, unlike to the cases
reported previously [3,5,7,8,15]. However, this species
is common in the intestinal microbiota. Enterococcus
sp. was found in bile ducts, gallbladder, duodenum
and pancreas, corroborating with previous findings [3].

Infections are commonly described in cholan-
giohepatitis due to the biliary duct anatomy particular-
ity in cats, promoting ascending bacterial migration
[1]. The patient had a history of chronic rhinosinusitis,
frequently treated with antibiotics, which are mainly
hepatically metabolized, in addition to famciclovir
(Penvir®). The treatment was suspended because the
cat started to vomit and had hyporexia. One of the
possibilities is that the drugs used in rhinosinusitis
treatment could predispose patients to hepatic and
gastrointestinal alterations, causing vomiting, and
due to the anatomy of cats common ducts, ascending
infection can occur of the bile ducts, pancreas and liver.
Those infections can provoke an immune response,
evolving to chronic inflammation, bile duct obstruc-
tion and the clinical signs observed in our patient. The
cat presented icterus, vomiting and inappetence when

the obstruction was diagnosed. But many animals are
not icteric in the begging of bile duct obstruction [12],
suggesting that our patient’s biliary flow obstruction
was at an advanced stage.

The increased hepatic enzymes in this case, as-
sociated with ultrasonography, which indicated a mass
obstructing the bile duct, were sufficient to diagnose
the total mechanical obstruction of the extrahepatic
biliary duct, requiring surgery.

When possible, duct desobstruction should be
prioritized, followed by bile flow diversion if unsuc-
cessful, using cholecystoduodenostomy to reduce the
risk of ulceration in the duodenum [12]. In spite of
that, our surgical team chose to perform cholecystoje-
junostomy because the advantages when compared to
cholecystoduodenostomy, such as easier manipulation
and the jejunum migration to the gallbladder, reducing
surgery time and the risk of hypotension caused by
manipulation and tension of the gallbladder, as well
as reducing the chances of bile reflux [9,12]. The su-
ture between the gallbladder and jejunum in this case
was not performed in two layers as recommended
by Radlinsky [14], since the gallbladder had a blood
clot that made it impossible to separate the serosa and
mucosa to adjust the stoma size (to approximately 3
to 4 cm). The blood clot in gallbladder was caused by
the puncture previously made to collect bile for culture
and antibiogram analysis.
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The surgical team decided to suture the sero-
mucosa with the stoma, respecting the dimensions rec-
ommended by Radlinsky [14], to avoid stenosis. The
technique has shown efficiency in biliary flow diver-
sion, promoting well-being and life quality to patients.
In our case, no serious consequences were observed.
The hepatic enzyme levels decreased significantly 158
days after the surgery, and even though ALT and AST
were not normalized, the specific cholestasis enzymes,
such as bilirubin, AF and GGT, normalized, indicating
efficient resolution of the extrahepatic biliary duct ob-
struction. The hepatic lesions before the surgery along
with the drugs used during and after surgery can cause
alterations to hepatocytes, explaining the high levels
of nonspecific enzymes after treatment. However, the
TB concentration improved, so it is possible to assume
that the hepatic function improved.

The post-operative abdominal ultrasonography
indicated focal peritonitis in biliary flow diversion and
free intraperitoneal fluid. The focal peritonitis was
caused by the inflammatory reaction to suture and the
free fluid was associated with abdominal flush during
surgery. Both alterations are common and regressed
over time.

Extended antimcrobial therapy after surgery is
very important, since the majority of cases have posi-
tive bacterial culture [12]. The chosen antibiotic must
have a broad spectrum based on the bacteria that colo-
nize the gastrointestinal tract identified in the culture
and antibiogram results [4]. Marbofloxacin was pres-
cribed for 30 days and all the isolated microorganisms
were sensitive to it, increasing the surgical treatment’s
success. The use of anti-inflammatory doses of corti-
coids is recommended [4]. Prednisolone at 0.5 mg/kg

dose was prescribed to reduce the inflammation in the
biliary tract and intestine, and proved to be efficient
according to the ultrasound results.

The bile flow diversion prognosis is always
reserved [4,13]. The cat in this case was relatively
healthy, and when showing clinical and ultrasono-
graphic signs of cholangitis, normal treatment was
administered. The cat lived for 260 days after surgery,
dying of hyper accurate cardiac failure according to
the necropsy report.
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