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Abstract

Objectives The objective was to evaluate the safety and diagnostic utility of percutaneous ultrasound-guided
cholecystocentesis (PUC) in cats with suspected hepatobiliary disease.

Methods Medical records of 83 cats with suspected hepatobiliary disease that underwent PUC were retrospectively
reviewed.

Results At the time of PUC, at least one additional procedure was performed in 79/83 cats, including hepatic
aspiration and/or biopsy (n = 75) and splenic aspiration (n = 18). Complications were noted in 14/83 cases,
including increased abdominal fluid (n = 11), needle-tip occlusion (n = 1), failed first attempt to penetrate the gall
bladder wall (n = 1) and pneumoperitoneum (n = 1). There were no reports of gall bladder rupture, bile peritonitis or
hypotension necessitating treatment with vasopressor medication. Blood products were administered to 7/83 (8%)
cats. Seventy-two cats (87%) survived to discharge. Of the cats that were euthanized (9/83) or died (2/83), none
were reported as a definitive consequence of PUC. Bacteria were identified cytologically in 10/71 samples (14%);
all 10 had a positive aerobic bacterial culture. Bile culture was positive in 11/80 samples (14%). Of the cases with
a positive bile culture, cytological description of bacteria corresponded to the organism cultured in fewer than 50%
of cases. The most common cytologic diagnosis was hepatic lipidosis (49/66). The most common histopathologic
diagnosis was cholangitis (10/21).

Conclusions and relevance PUC was safe in this group of cats with suspected hepatobiliary disease. Complications
were likely associated with ancillary procedures performed at the time of PUC. Bile analysis yielded an abnormal
result in nearly one-third of cats with suspected hepatobiliary disease. Complete agreement between bile cytology
and culture was lacking. Further evaluation of the correlation between bile cytology and bile culture is warranted.

Accepted: 18 December 2016

Introduction

Feline hepatobiliary disease can be challenging to diag-
nose. While histopathology is considered the gold stand-
ard for reaching a diagnosis, hepatic biopsies are often
not obtained owing to lack of owner consent or risk to
the potentially unstable patient.!? The most common
hepatobiliary diseases in cats include hepatic lipidosis
and cholangitis.3-% Given the non-specific clinical presen-
tation and commonality of standard biochemical abnor-
malities, advanced diagnostic evaluation of these
patients becomes critical to establish an effective treat-
ment plan. Furthermore, it is possible that the two condi-
tions occur concurrently. Therefore, when standard
evaluation fails to characterize the hepatobiliary disease,
obtaining a liver and bile sample may be warranted.
Both neutrophilic and lymphocytic cholangitis have
been associated with bactibilia.l*-12 Given the potential

for bacterial infection, bile culture could provide valua-
ble diagnostic information. Culture of bile, as opposed to
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hepatic tissue, is more likely to isolate bacteria.!®!
Therefore, obtaining bile culture routinely during the
diagnostic evaluation of a cat with suspected hepatobil-
iary disease would both aid in diagnosis and help deter-
mine effective therapy.

Cholecystocentesis can be performed percutaneously
with ultrasound guidance, during laparoscopy or dur-
ing an abdominal exploratory surgery. In healthy cats,
percutaneous ultrasound-guided cholecystocentesis
(PUC) was found to be safe and technically simple with
no major complications.!> PUC has also been described
as a minimally invasive technique for bile collection in
several species, including pigs, cows and dogs.'*" It has
been used successfully in people for diagnostic and ther-
apeutic purposes.?-?

In people it has been suggested that PUC carries an
increased risk of complications such as hemorrhage, bac-
teremia, intraperitoneal bile leakage and vagal hypoten-
sion.?>282% Limited information is available regarding the
safety of PUC in cats with pre-existing hepatobiliary dis-
ease. In a small case series reporting the clinicopatho-
logical findings from six cats with acute neutrophilic
cholangitis, the authors concluded that PUC was an
effective and minimally invasive diagnostic technique to
identify bactibilia in affected cats. However, one of the
four cats that had PUC developed gall bladder rupture
and bile peritonitis.®

The purpose of our study was to describe the fre-
quency and type of complications associated with PUC
in a population of cats with suspected hepatobiliary dis-
ease. We also aimed to determine the cytologic utility of
bile evaluation and evaluate the correlation between bile
cytology and bile culture. We hypothesized that perform-
ing PUC in cats with suspected hepatobiliary disease
would be safe and yield useful diagnostic information.

Materials and methods

The Matthew ] Ryan Veterinary Hospital of the University
of Pennsylvania radiology database was retrospectively
queried to identify cats that had bile collected via PUC
for analysis between January 2003 and September 2012.
The clinical pathology database was searched for chole-
cystocentesis and/or bile cytology and the microbiology
database was searched for bile culture over the same
time frame.

A total of 154 records were selected for review. Of
those, 41 were excluded because of missing or incom-
plete medical records. An additional 30 were excluded
because PUC was not performed, leaving 83 records for
review. Medical records were reviewed by a single inves-
tigator (VLB). Data collection included signalment, pre-
senting complaint, vital parameters, clinicopathology,
radiology and ultrasound imaging, bile and hepatic
cytology, bile culture, hepatic histopathology and final
diagnosis. All hepatic biopsies were reviewed by a

pathology resident (BJT) and a board-certified patholo-
gist (CWB). Hepatic biopsies were classified according to
World Small Animal Veterinary Association standards.?
Records were reviewed for complications that could
have been associated with PUC, including comments in
the radiology report from the time of PUC, pre- (within
24 h of PUC) and post- (12-24 h after PUC) procedure
packed cell volume (PCV) and non-invasive blood pres-
sure measurements, as well as the need for vasopressor
or blood product administration following the proce-
dure. Blood pressure was measured using ultrasonic
Doppler flow detectors. Survival data included time to
discharge and the last known visit to the hospital.

All PUC procedures were performed by a board-
certified radiologist or radiology resident. Standard pro-
tocol consisted of introducing a 22 G needle (attached to
an extension set, three-way stopcock and 10 ml syringe)
through the ventral or ventrolateral portion of the liver
into the gall bladder. Patient positioning varied depend-
ing on access to the gall bladder and ability to aspirate
through the liver, but typically the patient was in dorsal
or left lateral recumbency. As much bile as possible was
aspirated from the gall bladder in an attempt to mini-
mize bile leakage. There was minimal variation in tech-
nique, depending on clinician preference and accessibility
to the gall bladder. Repeat ultrasound examination of
the cranial-ventral abdomen was performed immedi-
ately after completion of all procedures in each patient,
to evaluate for the presence of free peritoneal fluid. Cats
were either heavily sedated or placed under general
anesthesia (propofol induction, maintenance with isoflu-
rane gas) for the procedure.

Immediate complications were defined as any adverse
event reported by the radiologist at the time of the proce-
dure. Complications were categorized as major or minor.
Major complications were defined as life-threatening
insults requiring therapeutic intervention, or the appear-
ance of new or increased free abdominal fluid. Minor
complications were either related to a procedural obsta-
cle (such as with the needle or ability of the radiologist to
penetrate the gall bladder wall) or an insult to the patient
which did not require intervention (such as minor skin
bleeding from the needle puncture).

Results

A total of 83 PUCs were performed. Cases included 45
male castrated cats and 38 female spayed cats with a
median age of 10 years (range 1-17 years) and a median
body weight of 4.125 kg (range 2-9 kg). The most com-
mon breed represented was domestic shorthair (65/83;
78%). The most common presenting complaints were
decreased appetite or anorexia (65/83; 78%), lethargy
(52/83; 63%), vomiting (47/83; 57%), weight loss
(44/83; 53%), diarrhea (11/83; 13%) and jaundice
(8/83; 10%).
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Table 1 Serum liver enzyme activity, total bilirubin and cholesterol parameters

Parameter RI Median
ALT (n = 81) 33-152 U/l 349
AST (n = 75) 1-37 U/l 180
ALP (n = 80) 22-87 U/ 177.5
GGT (n = 74) 5-19 U/l 7.5
TBILI (n = 79) 0.1-0.8 mg/dlI 1.4
CHOL (n = 75) 96-248 mg/dl 184

Range % Above Rl
13-3352 77
21-836 92
14-3997 65
5-463 20
0.1-13.9 57
45-410 21

Rl = reference interval; ALT = alanine aminotransferase; AST = aspartate aminotransferase; ALP = alkaline phosphatase; GGT = gamma-

glutamyl transpeptidase; TBILI = total bilirubin; CHOL = cholesterol

A pre-procedure complete blood count was available
for 68/83 cats (82%). Twenty-four of 68 (35%) were classi-
fied as anemic (hematocrit <31.7%). Ten of 68 (15%) had
leukocytosis (>18.7 X103/pul) and 15/68 (22%) had neu-
trophilia (>14 X 103/pl). Seven cats were thrombocyto-
penic (<175,000/ul). Liver enzyme activity, total bilirubin
and cholesterol values are presented in Table 1. Elevated
liver enzyme activity was common and hyperbilirubine-
mia was present in over half of the population.

Coagulation times were measured in 52/83 cats
(63%). Nineteen of 52 (37%) had a prolonged activated
partial thromboplastin time (aPTT; >15.7 s) and 9/52
(17%) had a prolonged prothrombin time (PT; >13.2 s).
Prolongation of both PT and aPTT was present in 6/52
(12%).

A complete abdominal ultrasound report, prior to
PUC, was available in 77/83 cats (93%). In sixty-five cats
(84%) the liver was reported to be abnormal. The most
common abnormalities included hepatomegaly (60/77;
78%), hyperechoic parenchyma (47/77; 61%), hypo-
echoic parenchyma (14/77; 18%) and coarse parenchyma
(11/77; 14%). The gall bladder or biliary tract appeared
abnormal in 55/77 cats (71%). Abnormalities are pre-
sented in Table 2. Thirty-three cats (43%) had abdominal
effusion.

PUC was performed under general anesthesia in
39/83 cats (47%), with the remainder performed under
sedation. A procedure other than cholecystocentesis was

Table 2 Biliary tract ultrasonographic abnormalities in 77
cats

Abnormality Number of cats (%)

Increased gall bladder sediment (43)
Distended common bile duct (42)
Thickened common bile duct wall (29)
Thickened gall bladder wall 19 (25)
Distended gall bladder (20)
Dilated intrahepatic bile ducts 9(12)
Presence of cholelith(s) 8(10)
Hyperechoic common bile duct wall 6 (

performed concurrently in 79/83 cats (95%). Hepatic
aspiration was the most common procedure (66/83;
80%) followed by esophagostomy tube placement
(20/83; 24%), hepatic Tru-cut biopsy (17/83; 20%), upper
gastrointestinal endoscopy with gastric and duodenal
biopsies (18/83; 22%), splenic fine-needle aspiration
(18/83; 22%), mesenteric lymph node aspiration (9/83;
11%), abdominocentesis (3/83; 4%), renal aspiration
(2/83; 2%), abdominal mass aspiration (2/83; 2%), lung
mass aspiration (1/83; 1%) and endotracheal wash (1/83;
1%). Eight cats had both a hepatic aspirate and biopsy
performed.

Immediate complications were reported by the radi-
ologist in 14/83 cats (17%) at the time of PUC.
Complications were minor in 3/83 (4%), including one
needle-tip occlusion, one re-aspiration of the gall bladder
following a failed first attempt because the gall
bladder wall was thickened and difficult to penetrate,
and one pneumoperitoneum that developed following
multiple unsuccessful attempts to penetrate the gall
bladder. The radiology report cited inadequate sedation
as being the possible cause of this technical difficulty.
Major complications were reported in 11/83 (13%). All
11 cats had some increase in abdominal effusion indica-
tive of hemorrhage. All 11 cats had concurrent proce-
dures performed including liver fine-needle aspiration
(n = 5), combined liver fine-needle aspiration and Tru-
cut liver biopsies (n = 3), combined splenic fine-needle
aspiration and Tru-cut liver biopsies (n = 1), combined
liver and splenic fine-needle aspiration (n = 1) and Tru-
cut liver biopsies (n = 1). Effusion was noted immedi-
ately after one of these concurrent procedures in 9/11
cats. In the remaining two cats, effusion was observed
after all procedures were performed (one cat had com-
bined liver fine-needle aspiration and Tru-cut liver biop-
sies, and one had combined liver and splenic fine-needle
aspiration performed). Of these 11 cats, six had effusion
noted on abdominal ultrasound prior to PUC. Two of the
cats had normal coagulation times, four cats had pro-
longed aPTT, three had prolonged PT and aPTT, and two
did not have coagulation times performed. Five of the 11
cats received vitamin K prior to procedures and three
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received fresh frozen plasma. There were no reports of
gall bladder rupture or suspected bile leakage in any cat.

The median systolic blood pressure recorded in 24
cats immediately after PUC (<5 mins) was 105 mmHg
(range 80-160 mmHg). Within a median of 1 h after the
procedure (range 0.5-5 h), the median blood pressure
was 120 mmHg (range 90-170 mmHg). In 13 cases a
blood pressure was available before and immediately
after PUC; the median change in blood pressure of these
cases was —30 mmHg (range —72 to +50 mmHg). In one
cat that developed hemorrhage secondary to liver and
splenic aspiration, the systolic blood pressure was 50
mmHg 2 h after the aspiration procedures and prior to
resuscitative efforts. No cat required vasopressor
therapy.

Seventy cats had a pre-procedure PCV recorded with
a median of 30% (range 18-50%). Fifty-nine cats had a
PCV the morning following the procedure with a median
PCV of 28% (range 15-43%). In 55 cats paired PCV meas-
urements were available (within 24 h of each other) with
a median change in PCV of —4% (range —-14 to +5%). In
addition to sedation and/or general anesthesia, most
cats received intravenous fluid therapy between PUC
and venepuncture the following morning.

Blood product transfusion was performed in 7/83
cats (8%) after PUC. One cat received fresh whole blood,
four cats received packed red blood cells and four cats
were given fresh frozen plasma. Two of these cats
received a combination of blood and plasma. One trans-
fusion was administered immediately following the
procedures after hemorrhage was identified. Three
transfusions were given the following day and one
transfusion was given 2 days after the procedure, based
on declining PCV. Of the four cats that received plasma,
one had prolongation of both PT/aPTT and the remain-
ing cats had prolongation of only aPTT. Three cats had a
combination of anemia and coagulopathy. All seven cats
requiring transfusion had a liver aspirate performed in
addition to PUC.

Bile from 71/83 cats (86%) was examined cytologically.
Aerobic and anaerobic culture was performed on bile
from 80/83 cats (96%). Paired cytology and culture were
performed in 68/83 cats (82%). No cytologic abnormali-
ties were noted in 57/71 samples (80%). Bacteria (rods,
cocci or both) were seen in 10/71 (14%). Bacterial culture
was positive in 9/10 samples in which bacteria were
reported cytologically. Neutrophilic inflammation was
seen with bacteria in 4/71 (6%) and without bacteria in
4/71 (6%). The four cases with aseptic neutrophilic inflam-
mation had negative bile cultures. Bile culture was posi-
tive for aerobic bacterial growth in 11/80 samples (14%).
Escherichia coli was the most common isolate (7/11). Other
organisms included alpha-hemolytic Streptococcus species
(n = 2), Klebsiella pneumoniae (n = 1), Pseudomonas aerugi-
nosa (n = 1) and Enterococcus faecalis (n = 1). No anaerobic

bacteria were cultured. All 11 cats with positive bacterial
cultures had concurrent bile cytology performed. Of those
11, bacteria were seen cytologically in 10 cats and one cat
had normal bile cytology (Table 3).

Bacterial culture was performed on liver tissue from
29 cats. Sixteen of 29 (55%) were from a fine-needle aspi-
rate, 7/29 (24%) from tissue biopsy and 6/29 (21%) in
which the sample source could not be determined (both
a fine-needle aspirate and tissue biopsy were performed).
Only one liver culture was positive for bacterial growth.
This cat also had a bile culture that was positive for the
same bacterial species. Liver culture was negative in
four cats that had concurrent positive bile cultures. Over
half of the cats in this study (44/83; 53%) received an
antibiotic within 1 week prior to the procedure.

Of the 66 liver samples examined cytologically, 49/66
(74%) were consistent with hepatic lipidosis, 24 (36%)
showed evidence of inflammation and two (3%) revealed
neoplasia (carcinoma and plasmacytoma). Twenty liver
biopsies were available for review. There were 15/17
Tru-cut biopsies obtained at the time of PUC (one was
lost and one was not submitted). Five additional biop-
sies included three wedge biopsies, one punch biopsy
and one Tru-cut biopsy obtained later during the course
of hospitalization. Eight of 20 (40%) revealed hepatic
lipidosis (ranging from mild to severe), 10/20 (50%)
were inflammatory and 2/20 (10%) were neoplastic (one
with lymphoma and one with hepatocellular adenoma).
Three cases were classified as ‘other hepatopathy’, which
included non-specific reactive hepatitis, hepatocellular
swelling and clearing, and rare hepatocellular necrosis.
Of the cases diagnosed with cholangitis, five were classi-
fied as lymphocytic (one severe, two moderate, two
minimal-to-moderate) and five as neutrophilic (four
moderate chronic, one mild acute).

Seventy-two cats (87%) survived to discharge. Nine of
83 cats (11%) were euthanized during their hospital stay
and 2/83 (2%) died. Reasons for euthanasia included poor
prognosis or complications from their underlying dis-
eases (n = 7) and financial limitations (n = 2). Four cats
that were euthanized had a necropsy performed. Gall
bladder rupture or bile leakage was not appreciated in
any of these cases. Cause of death for the two cats that
died included hemorrhage from Tru-cut liver biopsy (2 h
post-PUC) and respiratory arrest secondary to underlying
disease (5 days post-PUC). While neither cat that died had
a necropsy performed, the deaths did not appear to be a
result of PUC.

Median time from PUC to discharge was 2 days
(range 0-12 days). Twelve of 72 cats (17%) were dis-
charged the same day as the PUC. Fifty-three of 72 cats
(74%) had a follow-up appointment at the veterinary
hospital. The median time to follow up was 11 days (1-
386 days). Thirty-five of 53 (66%) were known to be alive
at 30 days. Five cats were euthanized within 30 days
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Table 3 Cytologic and histopathologic diagnoses in 12 cats with bacteria identified in bile either cytologically or via

culture

Liver diagnosis FNA vs biopsy Bile cytology
Marked fatty change FNA Normal
Lymphocytic, neutrophilic FNA Mixed bacteria
inflammation
Lymphoma Biopsy Mixed bacteria
Mixed inflammation FNA Suppurative inflammation
Hepatic lipidosis Biopsy Mixed bacteria
Hepatic lipidosis Biopsy Coccobacilli

Suppurative inflammation
Presumptive cholangitis NA Mixed bacteria
Neutrophilic inflammation FNA Mixed bacteria
Neutrophilic, lymphocytic FNA Rods
inflasmmation Suppurative inflammation*
Neutrophilic inflammation FNA Mixed bacteria
Normal FNA Rods
Mixed inflammation FNA Coccobacilli

Suppurative inflammation

Bile culture

Bacillus species, alpha-hemolytic
Streptococcus species
Klebsiella species

Negative

Escherichia coli
Escherichia coli
Pseudomonas species

Escherichia coli, Enterococcus
species

Escherichia coli, unidentified cocci
Escherichia coli

Alpha-hemolytic Streptococcus
species

Escherichia coli

Escherichia coli

*Two distinct populations of rods
FNA = find-needle aspiration; NA = not applicable

reportedly owing to their underlying clinical diagnoses
including gastrointestinal lymphoma, inflammatory
bowel disease, metastatic cholangiocellular carcinoma
(necropsy diagnosis), acute onset of neurologic disease
(suspected multiple myeloma) and a combination of
pancreatitis, chronic kidney disease and liver disease.

Discussion

In this group of cats with suspected hepatobiliary dis-
ease, PUC was an apparently safe and minimally inva-
sive tool used to obtain bile. PUC has been performed
successfully in a group of healthy cats.’® Speculation
regarding whether PUC would carry a greater risk of
complication in patients with biliary tract disease exists.
This belief was supported by a prior case series in which
1/4 cats developed bile peritonitis following PUC.®
Cholecystocentesis was performed successfully in a
larger group of cats with a variety of gastrointestinal,
hepatobiliary and pancreatic diseases; however, the
number of cats for which bile was obtained via PUC was
not provided.*® The current study selected for a group of
cats with suspected hepatobiliary disease and the total
complication rate for PUC was 17% with no reports of
gall bladder rupture, bile peritonitis or hypotension
necessitating vasopressor therapy. Importantly, only
minor complications consisting of technical challenges
could be definitively attributed to PUC. These challenges
could have been attributed to ineffective sedation,

attempting aspiration with a smaller gauge needle than
warranted or radiologist inexperience with the proce-
dure. Given the potential for technical complications,
careful planning of sedation protocol, equipment and
technique should be reviewed prior to each procedure. A
major complication, consisting of increased free abdomi-
nal effusion, occurred in 11 cats. However, in the major-
ity of cases the increased effusion was noted following a
procedure other than PUC. Furthermore, in the majority
of cases the volume of effusion was reported to be scant,
minimal or mild. Neither fact eliminates the possibility
that delayed bleeding from the PUC site could have
occurred and contributed to the fluid accumulation. We
theorize that the fluid was blood, though this was only
confirmed in one case via abdominocentesis. Coagulation
times were prolonged in over half of these cats and likely
contributed to the observed bleeding. All 11 cases had
either splenic or hepatic aspiration or hepatic Tru-cut
biopsy in addition to PUC.

In two cases the increase in abdominal fluid was sig-
nificant enough to mandate a prompt change in plan or
treatment. In both cases the radiologist ultrasonographi-
cally identified that the source of hemorrhage was aris-
ing from the liver and/or spleen. The rate of presumptive
bleeding in this study is higher than what has been
reported previously following intra-abdominal aspira-
tion and/or biopsy.®' In a report of 51 cats undergoing
percutaneous ultrasound-guided fine-needle aspiration
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of intra-abdominal organs, no complications were
reported. Two of the cats that underwent ultrasound-
guided tissue core biopsies of the liver developed bile
peritonitis secondary to punctured bile ducts. The
authors theorized that the diagnosis of hepatic lipidosis
rendered their liver tissue friable. In the present study,
nearly 75% of cats had some component of hepatic lipi-
dosis, which may account for the higher rate of pre-
sumptive bleeding reported.

While it was not possible to document the degree of
hemorrhage following PUC, the results suggest that sig-
nificant blood loss was uncommon. Median change in
PCV was small, especially given that the majority of cats
received a combination of sedation/anesthesia and intra-
venous fluids. In this study, five cats required a blood
transfusion following the procedures. Review of the med-
ical records demonstrated that blood was administered
for ongoing or developing hemorrhage in only one case.

Acute vagal reaction with severe hypotension and
bradycardia has been seen in human patients undergo-
ing PUC.282° However, a literature review of 231 cases of
PUC in people showed that this was an uncommon com-
plication with only four cases of severe vasovagal reac-
tion.3? In cats, vasovagal reaction with shock was
reported in 19% of cases undergoing automatic Tru-cut
liver biopsy.® All cats died despite resuscitative efforts.3
In the current study, there were no reports of hypoten-
sion necessitating treatment with a vasopressor medica-
tion. One cat did become significantly hypotensive
within 2 h of the procedure; however, it was suspected to
be secondary to ongoing intra-abdominal hemorrhage
that the radiologist noted to be coming from liver and
splenic aspiration sites. Unfortunately, paired blood
pressure readings were only available in a small percent-
age of cats. In those cases, the median decrease in blood
pressure was modest; especially in the light of the seda-
tion that all cats received. Given the retrospective nature
of this study, we may have missed or not recorded epi-
sodes of hypotension.

Bile analysis (cytology and/or culture) was abnormal
in nearly one-third of the population. This is comparable
to a recent retrospective analysis of 78 cats that had either
surgical or percutaneous cholecystocentesis in which
just over 20% of cats had inflammation and/or infec-
tion.®® In accordance with previous studies bile culture
was more likely to yield a positive result (14%) com-
pared with liver culture (3%).1314 A smaller percentage of
cats in the current study had positive bile cultures when
compared with prior reports. One study reported that
36% of bile cultures were positive in cats with hepatobil-
iary disease, with anaerobic organisms accounting for
26% of all positive cultures.!* Anaerobic bacteria were
not identified in the present study which could account
for the overall lower percentage of positive cultures. This
may reflect differences in laboratory practices and

culture techniques. It is also possible that false-negative
results were encountered as routine culture techniques
may not be sufficient to diagnose all cases of biliary tract
infection.”® The possibility of false-negative results was
most likely among the 50% of cats that received an anti-
biotic prior to bile obtainment. PCR has been utilized to
detect bacterial species in feline bile.? Molecular meth-
ods may be beneficial to identify accurately organisms
that routine culture techniques fail to identify. Finally,
although the study population contained cats with chol-
angitis, many had a final diagnosis of hepatic lipidosis.
Therefore, the percentage of cats with bactibilia may be
lower than if we had investigated a group of cats with a
diagnosis restricted to cholangitis in which bacterial
infections may be seen in up to 41% of cases.”

Results suggest that bile cytology may not always
correlate with bile culture. There was agreement between
the presence of bacteria cytologically and positive bile
culture, with only one false-negative cytology. In addi-
tion, in only one cat was bacteria seen cytologically with
a negative bile culture. However, in multiple cases, bile
cytology revealed a mixed population of bacteria while
culture yielded only one bacterial organism. This is in
agreement with the cytological findings of 140 bile sam-
ples from dogs and cats in which cytology and culture
results did not always match.® In six cases, cytology
identified a mixed bacterial population, whereas culture
was positive for only one organism. Therefore, predic-
tion of the type of bacterium present based on cytologi-
cal evaluation may be inaccurate. With the concern that
routine culture techniques may yield false-negative
results, further evaluation of the utility of bile cytology
and the correlation with culture is warranted.

Conclusions

PUC performed in cats with suspected hepatobiliary dis-
ease was a safe technique for bile collection that yielded
useful diagnostic information in approximately 30% of
cases. The complications encountered were likely sec-
ondary to an ancillary procedure performed at the time
of the PUC. Bile cytology may not be predictive of bile
culture results. Bile analysis should be further evaluated
in a prospective setting to better characterize its diagnos-
tic utility and determine how well cytology correlates
with culture.
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