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Feline AbdominAl 
UltrAsonogrAphy: whAt’s 
normAl? whAt’s AbnormAl?  
The biliary tree

Practical relevance:  Abdominal 
ultrasound plays a vital role in the 
diagnostic work-up of many cats 
presenting to general and specialist 
practitioners. The biliary tree 
encompasses the liver, gall bladder and 
bile ducts, although only diseases affecting the 
latter two are discussed here. Diseases of the bile 
ducts and gall bladder are more common than 
those of the liver parenchyma and ultrasound plays 
an important role in their diagnosis. 
Clinical challenges:  Despite ultrasonography being 
a commonly used modality, many practitioners are not 
comfortable performing an ultrasound examination or 
interpreting the resulting images. Even differentiating 
between normal variation and pathological changes 
can be challenging for all but the most experienced. 
In addition, a lack of pathological change does not 
necessarily rule out disease; for example, absence 
of gall bladder and/or extrahepatic biliary distension  
is not sufficient to exclude the possibility of biliary 
obstruction, and in many cases of cholangitis the 
liver and biliary tree are unremarkable on ultrasound 
examination. 
Equipment:  Ultrasound facilities are readily 
available to most practitioners, although use  
of ultrasonography as a diagnostic tool is highly 
dependent on operator experience. 
Aim:  This review, part of an occasional series on 
feline abdominal ultrasonography, discusses the 
appearance of the normal and diseased biliary 
system. It is aimed at general practitioners who wish 
to improve their knowledge and confidence in feline 
abdominal ultrasound and is accompanied by high-
resolution images. Percutaneous ultrasound-guided 
cholecystocentesis is also covered. Ultrasound 
examination of the liver was discussed in an article 
published in January 2019 and an upcoming article 
will cover hepatic vascular anomalies. 
Evidence base:  Information provided in this article 
is drawn from the published literature and the 
author’s own clinical experience. 
 
Keywords: Ultrasound; biliary tree; gall bladder; 
cystadenoma; mucocele; extrahepatic obstruction; 
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Normal appearance of the biliary tree 
 
The gall bladder is located to the right of the midline between the two 
parts of the right medial liver lobe.1 on average, 1 in 8 cats have some 
form of accessory gall bladder.2 in some individuals, the gall bladder is 
bilobed (Figure 1). This represents a congenital anomaly that arises 
during embryonic development and is considered an incidental find-
ing. Two different types of bilobed gall bladder have been described.3,4 
in the first type, the gall bladder lumen is partially divided by an inter-
nal longitudinal septum. The two resulting chambers communicate at 
their proximal extent by a single shared cystic duct and the external 
appearance of the gall bladder is normal.5 in the second type, the fun-
dus of the gall bladder is completely divided and the two cavities fuse 
only at the neck, resulting in a ‘V’ or valentine heart shape when 
viewed externally. duplex gall bladders, which have rarely been 
reported in the cat, involve two entirely separate cavities, each sup-
plied by their own cystic duct.6–8  

The gall bladder wall may or may not be visible with ultrasound 
(Figure 2). When seen, it forms an echogenic line <1 mm in thickness.9 

Gall bladder volume (ml) may be esti-
mated during ultrasound examination 
using the ellipsoid formula (0.52 x 
length [mm] x height [mm] x width 
[mm]).10,11 Using this formula, a study 
conducted on 30 healthy, fasted adult 
cats, recorded a relatively wide range 
in gall bladder volume of 0.84–4.5 ml, 
with a mean volume of 2.41 ml.11 The 
authors of the study concluded that 
there does not appear to be any rela-
tionship between gall bladder volume 
and body weight. Gall bladder con-
tractility can also be assessed ultra-
sonographically via a subcostal or 
right intercostal acoustic window, by 
using the ellipsoid formula to calcu-
late the pre- and postprandial gall 

bladder volume. Using a subcostal window, mean pre- and postpran-
dial (2 h after food) volumes of 2.47 ± 1.16 ml and 0.88 ± 0.13 ml, respec-
tively, have been reported in the normal cat.12  
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Figure 1 (a–c) Typical appearance of a bilobed gall bladder in three cats

b

c

a

In all ultrasound images, 
unless stated otherwise,  
cranial is to the left and 
caudal is to the right  
of the image.

 

VIDEO  
A video illustrating the 

ultrasound appearance of a 
bilobed gall bladder in a cat is 

available as supplementary material  
at: jfms.com  

DOI: 10.1177/1098612X19843212 

The feline common bile duct (CBd) is  
long and tortuous compared with its canine 
counterpart (Figure 3).13 it can be routinely 
identified on ultrasound as a tubular anechoic 
structure with echogenic walls located ventral 
to the portal vein at the porta hepatis, using 
either a subcostal approach (Figure 4a) or  
right cranial intercostal window.14 The  
normal CBd may be differentiated from  
blood vessels by its thicker walls, tortuosity 
and absence of flow signal when interrogated  

with colour doppler (Figure 4b).14 it can usu-
ally be followed caudally without too much 
difficulty to the junction where it merges with 
the major pancreatic duct prior to its entry 
into the duodenum via the major duodenal 
papilla (Figure 5).14 The normal CBd should 
measure no greater than 4 mm in diameter 
and the wall of the duct should be <1 mm in 
thickness.14 intra- and extrahepatic ducts  
are not normally visible unless pathologically 
dilated.14,15 

Figure 2 Normal appearance of the gall bladder. (a) The wall of the gall bladder is not visible. The gall bladder appears large relative to the liver. This was a normal 
finding in this cat, which was fasted prior to ultrasound examination. Note the acoustic enhancement distal to the gall bladder due to reduced attenuation of  
the ultrasound beam as it passes through the bile. (b) The wall of the gall bladder is visible as a thin echogenic line. The hypoechoic regions either side of the  
gall bladder (arrows) are the result of edge shadowing due to refraction

a b
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a b

Figure 3 (a,b) Ultrasound images showing the gall bladder (GB) and normal tortuosity of the cystic and common bile ducts (both indicated by arrows)

a b

Figure 4 (a) The common bile duct (indicated by measuring calipers) can be found ventral to the portal vein (arrows) at the porta hepatis. (b) Colour flow Doppler 
confirms the presence of hepatopetal flow within the portal vein (ie, flow travelling from right to left in the image) and an absence of flow within the common bile 
duct (arrowheads)

+

+

Figure 5 Ultrasound image showing the normal appearance of the major duodenal papilla 
(arrows). The cranial pole of the right kidney is just visible on the right side of the image

Abnormalities of the biliary tree 
 
Gall bladder wall thickening 
diseases of the gall bladder and bile  
ducts are more common than diseases of  
the liver parenchyma in cats.16 A gall bladder 
wall thickness >1 mm is reported to be  
an accurate predictor of gall bladder disease 
in cats, although a thickness <1 mm does  
not rule out mild or chronic inflammation 
(Figure 6).9 diffuse gall bladder wall thick -
ening is considered to be a non-specific 
change, and in humans and dogs has  
been reported in association with both  
primary hepatobiliary and systemic dis-
ease.17–20 in cats, wall thickening can occur  
as a result of inflammation (cholecystitis, 
cholangitis, cholangiohepatitis), oedema 
(especially due to biliary obstruction) and 
mucosal gland hyperplasia.9,21,22 diffuse gall 
bladder wall thickening was identified in  
55% of cats with hepatobiliary disease in  
one study in which the gall bladder wall 
appeared either diffusely hyperechoic or  
had a double-rim appearance resulting from  
a hypoechoic layer sandwiched between two 
echogenic layers.9  

The common bile duct may be  

differentiated from blood vessels  

by its thicker walls, tortuosity and 

absence of flow signal when 

interrogated with colour Doppler.

GB

GB
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Neoplasia arising from the gall bladder 
epithelium is very rare in the cat. Adeno -
carcinomas have occasionally been reported, 
although the ultrasonographic appearance 
has not been described.23,24 Primary gall blad-
der lymphoma has been reported in the cat 
and described ultrasonographically as severe 
generalised mural thickening (up to 14 mm) 
almost obliterating the gall bladder lumen.25 

Figure 6 (a) Thickening of the gall bladder wall of unknown aetiology in  
a 14-year-old female neutered Russian Blue cat. (b) An enlarged gall bladder 
with a diffusely thickened wall and echogenic sludge in a 14-year-old female 
neutered domestic shorthair cat with neutrophilic cholangiohepatitis;  
(c) cholecystocentesis revealed pale yellow bile and (d) bile culture confirmed  
a heavy growth of Escherichia coli. Courtesy of Andrew Kent, Willows Veterinary 
Centre and Referral Service

a b

c

d

in a second case of gall bladder lymphoma, 
the appearance was that of multiple sessile 
hyperechoic nodules protruding from the wall 
into the lumen.26  

Pseudothickening of the gall bladder wall 
due to peritoneal effusion has also been 
described and is believed to be the result of 
the acoustic interface between the peritoneal 
fluid and the wall of the gall bladder.13  

 G a l l  b l a d d e r  s l u d g e
Gall bladder sludge is an accumulation of mixed particulate solids that have precipitated from bile27 and in dogs is often con-
sidered to be incidental. In cats, sludge occurs less commonly and an association has been identified between the presence 
of sludge (Figure 7) and cholangitis and elevated liver enzymes, the latter being indicative of hepatobiliary disorders.28,29

Figure 7 (a,b) Ultrasound images showing the typical appearance of echogenic sludge (arrows) within the gall bladder. The gall bladder wall is also thickened in (b) 

a b
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Inflammation of the biliary tree 
Cholangitis is a common inflammatory disorder 
of the biliary system in cats; two distinct forms, 
neutrophilic and lymphocytic, have been 
recognised depending on the predominant 
inflammatory cell type.22 Since concurrent 
involvement of the liver parenchyma is com-
mon, the term cholangitis/cholangiohepatitis 
complex (CCHC) is sometimes used.22  
in many cases, the liver and biliary tree are 

unremarkable on ultrasound examination.22,30 
When abnormalities are present they include: 
gall bladder and/or CBd wall thickening; 
hyperechoic gall bladder contents, possibly due 
to either gall bladder dysfunction or biliary 
stasis; choleliths and/or choledocholiths; and 
dilation of the CBd (Figure 8).22,31–34 Changes to 
the appearance of the gall bladder in cats with 
neutrophilic cholangitis may be the result of 
concurrent bacterial cholecystitis (infectious 

inflammation of the gall bladder).22,35  
dilation of the CBd in cats with cholangitis 
can be the result of inflammation-induced  
biliary stasis or obstruction of the lumen by 
biliary sludge or a calculus (choledocholith).34 
Choledocholiths may be mineralised or non-
mineralised and can be both a cause and  
consequence of biliary obstruction; if obstruc-
tion is complete, regardless of the underlying 
cause, rupture of the gall bladder or CBd  
can occur.6,21,36 

Mineralised choleliths and choledocholiths 
are easily recognisable on ultrasound exami-
nation due to their hyperechoic interface and 
associated distal acoustic shadowing (Figure 
9). The latter can be accentuated by placing 
the cholelith within the focal zone of the  
transducer and by using a high frequency.37,38 
Gall bladder choleliths are often incidental 
although, as mentioned above, they can cause 
biliary obstruction if they migrate from the 
gall bladder into the CBd.  

Enlargement of the pancreas, most likely 
due to pancreatitis, has also been reported in 
cats with CCHC.34 Both pancreatitis and 
inflammatory bowel disease are common con-
current findings in cats with CCHC due to the 
fusion of the CBd and pancreatic duct prior to 
their common entry into the duodenum.39 

Figure 8 (a) Multiple tortuous hyperechoic tracts (arrows) throughout the liver, 
which are associated with distal acoustic shadowing and represent extensive 
choledocholithiasis, in a 16-year-old male neutered domestic shorthair cat  
with advanced renal failure. (b) Dilation of the common bile duct (arrows)  
in a 14-year-old female neutered domestic shorthair cat with neutrophilic 
cholangiohepatitis 

b

a

Figure 9 Ultrasound image showing the typical appearance of a cholelith.  
A well-defined hyperechoic structure is visible within the lumen of the gall 
bladder. Note the subtle acoustic shadow (arrows) distal to the stone as a result 
of mineralisation

Mineralised choleliths and 

choledocholiths are easily recognisable 

on ultrasound examination due to their 

hyperechoic interface and associated 

distal acoustic shadowing.
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Figure 10  (a) Partial obstruction of the common bile duct, presumed to be due 
to biliary sludge or wall thickening, at the level of the duodenal papilla (arrows) 
in a 16-year-old cat with cholangiohepatitis and pancreatitis. The common  
bile duct (arrowheads) and pancreatic duct (asterisk) can be seen entering the 
duodenal papilla. (b) Obstruction of the common bile duct due to biliary sludge 
and/or thickening of the duct wall at the level of the duodenal papilla in a  
3-year-old male neutered domestic shorthair cat with cholangiohepatitis.  
(c) Obstructive choledocholith in the common bile duct of a 15-year-old  
female neutered domestic shorthair cat. Note the strong clean distal  
acoustic shadowing (arrowheads) confirming the mineralised nature  
of the choledocholith 

a

b

c

*

Common 
bile duct

Choledocholith
Duodenum

Pancreatitis is known to cause extraluminal 
obstruction of the CBd in some cats due to the 
close association of the right pancreatic limb 
with the distal portion of the duct.40,41 This 
may be recognised ultrasonographically as 
enlargement of the pancreas, reduced pancre-
atic echogenicity and/or an increase in 
echogenicity of the peripancreatic fat. 
Neoplasia arising from the CBd, pancreas or 
proximal duodenum is a less common cause 
of extrahepatic biliary obstruction (EHBo) 
(Figure 11).21,42–46 it is often not possible to 
definitively differentiate between an obstruc-
tive mass caused by inflammation and a neo-
plastic mass since both conditions can share 
similar features on ultrasound.15  

Figure 11 (a) Obstruction and effacement of the distal common bile duct by a 
cholangiocarcinoma (arrows) in a 15-year-old male neutered domestic longhair 
cat. (b) Large duodenal mass (arrows; most likely lymphoma, adenocarcinoma 
or mast cell tumour) at the level of the duodenal papilla that caused complete 
obstruction of the common bile duct in a 6-year-old male neutered domestic 
shorthair cat

a

b

Liver

Pancreatitis is known to cause 

extraluminal obstruction of the  

common bile duct in some cats due to the 

close association of the right pancreatic 

limb with the distal portion of the duct.

Extrahepatic biliary obstruction  
obstruction of the CBd frequently occurs 
close to or at the level of the duodenal  
papilla15 and can arise as a result of mural 
thickening, extraluminal compression or 
obstruction of the lumen.14 As previously 
mentioned, specific causes of luminal ob -
struction in cats include choledocholithiasis, 
mucosal proliferation and biliary sludge 
(Figure 10).  
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Figure 12 Ultrasound image of a diaphragmatic hernia in a cat. The curvilinear hyperechoic 
line in the near field on the left side of the image represents the normal lung–diaphragm 
interface. This line should be continuous across the entire image; however, in this case the  
line ends abruptly in the centre of the image indicating the start of the defect in the diaphragm. 
Both the liver and gall bladder have herniated into the thorax. While there was no evidence  
of biliary obstruction in this cat, it is easy to see how the common bile duct could become 
compressed by adjacent structures

Herniated 
liver

Defect in 
diaphragm

Lung–diaphragm 
interface

Herniated 
gall bladder

Unusual causes of EHBo reported in cats 
have included the presence of grass awns 
within the CBd, a foam earplug in the duode-
num at the level of the major duodenal papil-
la, constriction of the CBd by cat hair as a 
result of involuntary transcavitary transplan-
tation, diaphragmatic herniation (Figure 12) 
and severe liver fluke infestation.47–51 

Ultrasound is helpful in such cases to confirm 
the need for surgical intervention. 

 

VIDEO  
A video illustrating the 

ultrasound appearance of a  
diaphragmatic hernia in a cat  
is available as supplementary  

material at: jfms.com  
DOI: 10.1177/1098612X19843212 

 B i l i a r y  o b s t r u c t i o n ?  R e c o g n i t i o n  a n d  n o r m a l  v a r i a n t s
On ultrasound, a CBD diameter >5 mm is suggestive of 
EHBO in the cat,14 and was documented in 97% of cats with 
surgically confirmed EHBO in one study.15 This measurement 
should ideally be made at the porta hepatis to  
avoid the cystic duct, which is normally wider in diameter 
than the CBD.14 The degree of distension depends on  
the duration and completeness of the obstruction and is  
not helpful in determining the cause.15 Inflammatory and 
neoplastic causes of obstruction are usually associated  
with a longer duration of clinical signs than cholelithiasis, 

which tends to present more acutely, although this is not  
an absolute rule.15 

Following complete experimental obstruction of the CBD 
in dogs, the CBD, gall bladder and extrahepatic ducts 
become dilated within 24–48 h,38,52 and within 5–7 days  
intrahepatic bile duct dilation is present. Although the ultra-
sonographic appearance of the feline biliary tree following 
experimental CBD obstruction has not been reported, it is 
likely that a similarly timed sequence of events would also  
be seen in cats with acute and complete EHBO (Figure 13).  

Figure 13 (a–c) Ultrasound images showing the typical appearance of dilated 
extrahepatic bile ducts in three cats. Note the relatively thick walls and 
tortuosity of the ducts. A small volume of echogenic free peritoneal fluid  
is visible between the hepatic lobes in (a). The arrows in (b) indicate the 
presence of sludge within the lumen of a dilated extrahepatic duct

a

c

b

Continued on page 436

On ultrasound, a common bile  

duct diameter >5 mm is suggestive  

of biliary obstruction in the cat.
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a

b c

d e

Figure 14 (a) Dilation of an intrahepatic bile duct (arrows). Note the echogenic 
walls and tortuous nature of the duct. (b) Intrahepatic duct dilation (arrows) in 
a different cat; (c) colour flow Doppler confirms a lack of flow within the bile ducts. 
(d and e) Absence of colour (and therefore flow) within a dilated intrahepatic 
bile duct (arrows) in two further cats with extrahepatic biliary obstruction

Intrahepatic bile ducts are hypoechoic tubular structures 
with hyperechoic walls that run in close association with 
intrahepatic portal veins.14 Dilated intrahepatic bile ducts 
can be differentiated from blood vessels by their tortuosity 
(blood vessels are normally relatively straight), rapid changes 
in luminal diameter, abrupt branching patterns and lack of 
flow when interrogated with colour Doppler (Figure 14).38,52 
The appearance of dilated intrahepatic bile ducts is some-
times referred to as the ‘too many tubes’ sign.  

In one study of 30 cats with EHBO, 90% had dilated extra- 
and/or intrahepatic ducts.15 Perhaps somewhat surprisingly 
in this large case series, the gall bladder was dilated in only 
43% of affected cats. This is in agreement with two earlier 
studies in which only 38% and 62% of cats with EHBO had 
dilation of the gall bladder.21,53 Therefore, gall bladder disten-
sion is not considered to be a reliable indicator of biliary 

obstruction.15 The reason for this lack of dilation is not 
known but it may be due to low gall bladder wall compliance 
and/or reduced elasticity of the surrounding liver parenchy-
ma in some cats.15 Accordingly, absence of gall bladder 
and/or extrahepatic biliary distension on ultrasound is not 
sufficient to exclude the possibility of biliary obstruction. 
Furthermore, gall bladder volume in normal cats is highly 
variable and the gall bladder will often become quite large in 
anorexic cats. Consequently, an enlarged gall bladder should 
not be used as the sole marker of biliary obstruction.  

It is also important to be aware that dilation of the biliary 
tree can persist after an obstruction has passed.13,14 For that 
reason, dilation of intrahepatic and/or extrahepatic ducts is 
not pathognomonic for the presence of an EHBO and may 
instead be due to a previous obstruction or non-obstructive 
hepatobiliary disease. 

Continued from page 435

Absence of gall bladder and/or 

extrahepatic biliary distension  

on ultrasound is not sufficient  

to exclude the possibility  

of biliary obstruction.
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Gall bladder mucoceles 
Gall bladder sludge must be differentiated 
from a mucocele. Gall bladder mucoceles 
result from cystic mucinous hyperplasia, 
which causes an abnormal increase in mucin 
production and consequently gall bladder dis-
tension that can ultimately lead to wall necro-
sis and rupture.1 Mucinous plugs associated 
with the mucocele can enter and travel along 
the CBd, resulting in EHBo.54 Gall bladder 
mucoceles are extremely rare in cats and there 
are only a limited number of reports docu-
menting the condition in this species.7,15,55 
This may be due to the fact that cats have 
fewer mucous glands in the gall bladder wall 
than dogs.56 Mucoceles may be associated 
with vomiting, anorexia, lethargy and elevat-
ed liver enzymes, although concurrent dis-
eases such as hepatic lipidosis and EHBo may 
contribute to the clinical signs.7,55 
in dogs, the typical ultrasonographic 

description of a gall bladder mucocele is that 
of a hyperechoic stellate or kiwi fruit-like  
pattern, the exact appearance varying with 
the age of the mucocele.57 This differs some-
what from the appearance reported in cats. in 
one of the first reports of a mucocele in a cat, 
the gall bladder was described ultrasono-
graphically as having a peripheral accumula-
tion of immobile echogenic bile surrounding 
centrally located hypoechoic bile, with no evi-
dence of a striated pattern.55 it was postulated 
that this could represent an early stage of the 
disease. A second report described the pres-
ence of organised echogenic non-mobile gall 
bladder content in a cat with EHBo; a diagno-
sis of biliary mucocele was made at necrop-
sy.15 in the third and final report, with the 
exception of a duplex gall bladder, no other 
ultrasound changes were present to suggest a 
mucocele and the diagnosis was only made 
following histopathology.7 on the basis of 
these reports, it would appear that the classic 
appearance of a mucocele in dogs cannot nec-
essarily be extrapolated to cats. 

 
Cysts 
Hepatic cysts arise solely from the bile  
system in cats.16  

Solitary biliary cysts are occasionally identi-
fied in cats and may be congenital or acquired. 
They appear ultrasonographically as well-
defined, thin-walled, fluid-filled structures 
with anechoic contents associated with strong 
distal acoustic enhancement (Figure 15).54,58 
Biliary cysts are classified according to 
whether or not they communicate with the 
biliary tree. Cysts that communicate with the 
biliary tree are known as choledochal cysts 
and are defined as segmental cystic dilations 
of extrahepatic and/or intrahepatic biliary 
ducts.59  

a

b

Figure 15 (a) Ultrasound image of a solitary, well-circumscribed anechoic spherical cyst 
(indicated by measuring calipers) at the caudal tip of a liver lobe. This represented an incidental 
finding of no clinical significance. (b) Large (>5 cm diameter) septated cystic structure 
containing echogenic fluid, associated with the liver of a 14-year-old male neutered Persian cat 
with polycystic kidney disease; (c) multiple variable-sized cysts were also present throughout 
the liver of the cat

c
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Segmental dilation of the CBd consistent 
with choledochal cyst formation has been 
described in two cats.60,61 Both presented with 
non-specific clinical signs that included 

weight loss and both were icteric on physical 
examination. Ultra sonography revealed a  
1.5 cm diameter cyst of the distal CBd in one 
cat and a 10 cm diameter cyst of the proximal 

Figure 16 Images from an 11-year-old female neutered Siamese cat with 
cholangitis and pancreatitis. (a) On ultrasound, the gall bladder is relatively 
large and contains non-shadowing sediment (not shown). (b) The wall of  
the cystic/common bile duct is mildly thickened. The lumen is mildly dilated 
throughout its length and contains a moderate amount of mobile non-
shadowing sludge. (c) Cholecystocentesis was performed with the cat  
in left lateral recumbency; a right-flank approach is generally the author’s 
preference. The shaft (arrowheads) of the needle is just visible. The tip of  
the needle (arrow) is clearly visible within the lumen of the gall bladder.  
(d) Following aspiration, the gall bladder (arrow) is almost completely empty. 
The focal hyperechoic structure within the gall bladder is the tip of the needle. 
(e) The bile from this cat was abnormally pale and turbid. Cytology showed 
evidence of suppurative inflammation associated with bacteria, consistent 
with bacterial cholecystitis. Fine-needle aspirates of the liver were performed  
at the same time and revealed mild hepatocellular lipidosis and evidence  
of active inflammation. (f) For comparison with (e), this sample acquired 
following ultrasound-guided cholecystocentesis using a 21 G 1.5 inch  
needle and 10 ml syringe shows the normal appearance of bile 

a b

c d

e f

 C h o l e c y s t o c e n t e s i s
Percutaneous ultrasound-guided cholecystocentesis is a min-
imally invasive, safe technique that is used to collect bile directly 
from the gall bladder for cytology and culture (Figure 16).67 A 21 
or 22 G 1.5 inch needle attached to a 10 ml or 12 ml syringe 
is typically used. A transhepatic approach is often recom-
mended68 to reduce the risk of bile leakage following the pro-
cedure, although direct placement of the needle into the gall 
bladder fundus, thereby avoiding the liver, has been reported 

without any ultrasonographic complications.69 Mild self- 
limiting haemorrhage surrounding the gall bladder has been 
reported in one cat when the transhepatic approach was 
used, which was thought to be due to inadvertent puncture of 
a hepatic vessel.69 Complete drainage of the gall bladder is 
advocated to reduce the risk of bile peritonitis. It can be help-
ful to have an assistant on standby to draw back on the 
plunger if the bile being aspirated is particularly viscous.  

Continued on page 439
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In a recent study documenting cholecystocentesis in  
51 cats, a complication rate of 6% was reported.67 
Complications included acute kidney injury in one cat, which 
was subsequently euthanased, and cardiorespiratory arrest 
in two of the other cats. Although a direct link between the 
procedure and complications could not be established, an 
association could not be excluded either.67 A further study 
documenting percutaneous ultrasound-guided cholecysto-
centesis in 83 cats with suspected hepatobiliary disease 
reported complications in 14 cats including an increase in the 

volume of abdominal fluid, occlusion of the needle tip, failure 
to penetrate the gall bladder first time and pneumoperi-
toneum.70 There were no instances of gall bladder rupture, 
bile peritonitis or hypotension requiring vasopressin treat-
ment following the procedure, although blood products were 
administered in seven cats. In all but four of these cats, addi-
tional procedures were performed, such as liver fine-needle 
aspiration (FNA) or biopsy, or splenic FNA, and it was thought 
that the complications observed probably resulted from 
these procedures rather than the cholecystocentesis.70

Biliary cysts can  

become so large that they  

cause mechanical compression and 

displacement of adjacent structures 

in the abdominal cavity.

Continued from page 438

CBd in the second.60,61 Concurrent dilation of 
the biliary tree was also noted at the time of 
the ultrasound examination.  

More recently, the ultrasonographic find-
ings in a case series of four cats with suspect-
ed choledochal cysts arising from the CBd 
have been reported.59 All four were middle-
aged to older neutered domestic shorthair cats 
with a history of chronic vomiting, reduced 
appetite and lethargy. Abdominal ultrasound 
in each case revealed segmental dilation of the 
CBd up to 5 cm in diameter, concurrent tubu-
lar to saccular intra- and extrahepatic bile duct 
dilation, accumulation of echogenic debris 
within the biliary tree and hepatomegaly.59 No 
bile duct obstruction was identified in three of 
the cats described in this report (obstruction 
was considered equivocal in one case) and, 
despite marked dilation of the biliary tree on 
ultrasound, only one cat had (mild) hyper-
bilirubinaemia. However, because the maxi-
mum diameter of the dilated CBd segment 
exceeded 5 mm in all cases, this could easily 
have led to a misdiagnosis of EHBo.  

All six cats described above with chole-
dochal cysts had evidence of a concurrent  
disease such as cholangitis, cholangio -
hepatitis, pancreatitis or inflammatory bowel 
disease. 
it is not clear whether choledochal cysts  

represent congenital or acquired biliary mal-
formations. While some cats with choledochal 
cysts may exhibit only mild clinical signs 
despite marked dilation of the biliary tree, 
other choledochal cysts can result in biliary 
stasis and a predisposition to recurrent biliary 
tract infections.59 it may be possible to manage 
some cats with medical treatment alone, 
although surgical intervention should be  
considered on a case-by-case basis. 
intra- or extrahepatic cysts containing  

bile that form separately from the biliary  
tree are known as bilomas or biliary pseudo-
cysts and have been reported in a cat as a 
result of iatrogenic trauma caused during 
liver biopsy.62 Biliary cysts can become so 
large that they occupy a significant portion  
of the abdominal cavity, causing mechanical 

✜ Bilobed and duplex gall bladders are congenital, clinically 
insignificant anomalies that are present in around 1 in 8 cats. 

✜ The wall of the normal gall bladder and that of the CBD should  
be <1 mm diameter in the cat.  

✜ The normal CBD is readily visible in the cat. A duct diameter  
>5 mm is suggestive of EHBO in most cases.  

✜ Cholangitis/cholangiohepatitis may result in thickening of the wall 
of the gall bladder and/or CBD, biliary sludge, cholelithiasis and 
CBD dilation. 

✜ Gall bladder dilation is an unreliable indicator of biliary 
obstruction in the cat. 

✜ Hepatic cysts are biliary in origin in the cat and may be congenital 
or acquired, and incidental or clinically significant. They are 
typically thin-walled and associated with distal acoustic 
enhancement. 

✜ Percutaneous cholecystocentesis is a safe technique  
for obtaining a sample of bile for cytology, culture  
and sensitivity testing.

KEY points

compression and displacement of adjacent 
structures such as the stomach and 

liver.60,62,63 Multiple uni- or multilocular 
hepatic cysts have also been reported 
in association with pancreatic and 
renal cysts in a large proportion of cats 
with polycystic kidney disease (Figure 
15b,c).64–66 Hepatic parenchyma sur-

rounding uncomplicated cysts such as 
these is usually ultrasonographically 

unremarkable.54 

 
 
 
 
 
 

THE LIVER  
‘Feline abdominal ultrasonography: 
What’s normal? What’s abormal?  

The liver’ appeared in the  
January 2019 issue of  

J Feline Med Surg.
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