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<Case Report>

Imaging diagnosis of hepatic lipidosis in a cat
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Abstract: A 5-year-old intact female Persian cat was referred with anorexia and vomiting. Physical examination revealed
icterus in the pinna, oral mucosa, and sclera. Ultrasonography revealed several findings including uniformly hyperechoic
hepatic parenchyma compared to adjacent falciform fat, increased attenuation of the ultrasound beam, and poor
visualization of intrahepatic vessel borders. Computed tomography revealed hypoattenuation of the hepatic parenchyma
with a radiodensity value of −60 Hounsfield units. The adjacent intrahepatic vessels appeared hyperattenuated relative
to the hepatic parenchyma as if the vessels were contrast-enhanced. Based on ultrasonography and computed tomography
results, the cat was tentatively diagnosed as feline hepatic lipidosis.
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Feline hepatic lipidosis (FHL) is most common liver dis-

eases in cats caused by excessive accumulation of triglycer-

ides in hepatocytes that induce cholestasis and hepatic

dysfunction [15]. It was initially known as idiopathic condi-

tion, but now most of the affected cats are found to have a

disease or environment that directly cause malnutrition [2].

The following several ultrasonographic criteria were associ-

ated with severe hepatic lipidosis: the hyperechoic liver com-

pared with falciform fat; the isoechoic or hyperechoic liver

compared with omental fat, poor visualization of intrahe-

patic vessel borders and increased attenuation of the ultra-

sound beam. The most useful criteria was the diffusely

hyperechoic hepatic parenchyma compared with falciform fat

and believed to be a highly sensitive and specific diagnostic

indicator [14]. However, a recent study reported that the

hepatic parenchyma could have diffusely hyperechoic com-

pared with falciform fat in clinically normal obese cats [10].

Additionally, other diseases such as lymphoma, and hepatic

cirrhosis/fibrosis also have been described as a diffusely

hyperechoic liver [9]. Fat is radiolucent compared to other

tissues and fat-rich organs are described lower attenuation

with computed tomography (CT). It is a unique feature of fat

that can be helpful for differentiation from other pathologi-

cal changes [6, 8, 13]. 

A 5-year-old intact female Persian cat was referred to

Gyeongsang National University Veterinary Medical Teach-

ing Hospital with anorexia and vomiting. The cat used to be

obese but had a history of sudden weight loss from 6.6 to

4 kg for a month. Physical examination revealed icterus in

the pinna, oral mucosa, and sclera. A weak pain is elicited on

manipulation of the abdomen. Complete blood cell counts

was within normal ranges. On the biochemical profile, abnor-

malities were noted as follows; increased alkaline phos-

phatase (ALP) 225 U/L (reference range, 10 to 90 U/L), in-

creased alanine aminotransferase (ALT) 431 U/L (reference

range, 20 to 100 U/L), increased bile acid 113 U/L (reference

range, 0 to 25 µmol/L), increased total bilirubin 8.9 mg/dL

(reference range, 0.1 to 1.6 mg/dL), and decreased blood urea

nitrogen 5 mg/dL (reference range, 10 to 30 mg/dL).

Radiography did not reveal remarkable findings. Ultra-

sonography reveals uniformly increased hepatic parenchy-

mal echogenicity including hyperechoic hepatic parenchyma

compared to adjacent falciform fat, increased attenuation of

the ultrasound beam, poor visualization of intrahepatic ves-

sel borders, a blunt margin of the hepatic lobe and the hour-

glass-shaped gallbladder (GB) (Fig. 1). CT revealed a severely

hypoattenuated hepatic parenchyma with a radiodensity value

of −60 Hounsfield units (HU) and normal spleen with a

radiodensity value of 51 HU. Adjacent intrahepatic vessels

appear hyperattenuated relative to the hepatic parenchyma as

if the vessels were contrast-enhanced (Fig. 2). The hourglass-

shaped GB that had already been revealed by ultrasonogra-

phy was also found.

Based on ultrasonography and CT findings, the cat was

tentatively diagnosed as the FHL, and the biopsy was not

performed. Regular follow-up was performed weekly with

the treatment. As the treatment progressed, on ultrasonogra-

phy, the echogenicity and echotexture of the hepatic paren-
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chyma gradually became normal and hourglass-shaped GB

gradually became round shape. No significant changes were

found in radiography. The cat's body weight gradually was

increased, and all of the clinical symptoms, blood tests also

recovered to normal.

FHL occurs primarily in middle-aged to older cats and

there is no known gender or breed predilections [1]. Most

cats affected with FHL are obese housecats which have

undergone a period of anorexia. Physical examination find-

ings usually reveal icterus, hepatomegaly, dehydration, and a

loss of at least 25% of body weight [1]. In this case, the cat

had a typical appearance of FHL. The cat was a 4-year-old

obese housecat and had a history of anorexia for a month.

Physical examination also revealed marked icterus and weight

loss (40% reduction).

Clinicopathologic findings in FHL are characterized by

intrahepatic cholestatic disorder and involved increased

serum bilirubin, ALP and ALT. Especially, primary FHL case

tends to have higher ALP activity and higher total bilirubin

than secondary FHL case, and tend to have low gamma-

glutamyl transpeptidase activity and absence of hyperglobu-

linemia because it is not associated with other hepatobiliary

diseases [3]. In this case, the cat was more likely to have pri-

mary FHL. 

Radiography in a patient with FHL often reveals

hepatomegaly related to infiltration of triglycerides in hepato-

cytes but it is an inconsistent and non-specific finding for

diagnosis [1]. In humans, fatty liver can be accurately assessed

through radiography only if the patients have moderate or

severe fat deposition [11]. In this case, there was no radio-

graphic finding that indicating FHL or other diseases. No

radiographic significant changes were also found after the cat

recovered.

Based on ultrasonography, diffusely increased hepatic echoge-

nicity has been reported with FHL, obesity, fibrosis, and lym-

phoma in the cat [9, 10, 14]. One study suggested that the

liver could have hyperechoic than falciform ligament in nor-

mal obese cats makes complicates the ultrasonographic diag-

nosis of FHL because the obese cats are predisposed to

develop FHL [10]. In human, patterns of increased echoge-

nicity of hepatic parenchyma have been termed the “fatty-

fibrotic pattern” to emphasize the inability of ultrasonogra-

phy to distinguish distinctly fatty change from fibrosis and

the possibility that two lesions may be often concurrent [12].

Similarly, one study reported that hepatic fibrosis was diag-

nosed histologically in 6–11% of cats with FHL [4]. However, a

recent study reported that increased hepatic echogenicity was

related to the degree of fat infiltration but not to the degree of

fibrosis or cirrhosis, and so is posterior beam attenuation [7].

Moreover, the fine echo pattern of the FHL and the coarse

echo pattern of the fibrosis were reported critical criteria for

distinguishing them [5]. In this case, echotexture of hepatic

parenchyma was extremely fine and the possibility of fibro-

Fig. 1. Ultrasonographic images of the liver and gallbladder. (A)

Hyperechoic hepatic parenchyma compared with falciform fat,

increased diffuse the ultrasound beam, poor visualization of

intrahepatic vessel borders are present. (B) The gallbladder

appears hourglass-shape because of circumscribed protrusion of

hepatic parenchyma. (C and D) Hepatic parenchymal echoge-

nicity and gallbladder were recovered to normal after treatment.

FF, falciform; L, liver; G, gallbladder.

Fig. 2. Transverse abdominal pre-contrast computed tomogra-

phy images of the cat. (A) Diffuse hypoattenuation of the

hepatic parenchyma (−60 Hounsfield units) is evident and adja-

cent intrahepatic vessels are apparently hyperattenuated as if the

vessels contrast-enhanced. (B) The compressed gallbladder because

of circumscribed protrusion of the hepatic parenchyma. C, cau-

dal vena cava; P, portal v; F, falciform fat; L, liver; S, spleen. 
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sis was low. These findings were consistent with FHL, but

other diseases could not be excluded completely. 

In the veterinary medicine, CT quantification of the liver in

healthy cats has been reported in two studies. One study

reported that the mean hepatic attenuation was 54.7 ± 5.6 HU

(mean ± SD, ranged from 42.7 to 64.8) in 26 normal cats [8].

Another study reported that the mean hepatic attenuation was

70.7 ± 8.7 HU (mean ± SD, ranged from 53.4 to 88.1) in 30

normal cats, but the author discussed that the result could be

11–24 HU higher than the previous report due to the differ-

ence in performance of the CT scanner [6]. In the present

case, the attenuation of the hepatic parenchyma was −60 HU,

which was about 110 HU difference compared to the normal

variation and almost the same as the value of fat ranging

from −80 to −100 HU. The intrahepatic vessels that appear

hyperattenuated relative to the hepatic parenchyma sus-

pected severe fat deposition. Lipomas and infiltrative lipoma

were also known to have severe homogeneous hypoattenua-

tion (about −110 HU) in CT, but both have been found as

focal or multifocal lesions [13]. Based on these CT findings,

FHL was tentatively diagnosed even though the cut-off value of

radiodensity for diagnosing FHL has not been established yet.

Conclusively, in this case, FHL was tentatively diagnosed

by the noninvasive imaging method including ultrasound and

CT. Above all, the hypoattenuation of the hepatic paren-

chyma on non-contrast CT was a significant finding for diag-

nosis of FHL. It is expected that if the cut-off value and the

formula are established in the follow-up study, the useful-

ness of the CT will be increased not only in the severe FHL

but also in the mild FHL.
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