
Vacuolar hepatopathies in dogs  

Sharon Kuzi, DVM, Dip. ECVIM-CA (Internal Medicine) 

The Hebrew University Veterinary Teaching Hospital 

 

Vacuolar hepatopathy (VH) is the most common metabolic liver disorder in dogs and cats. 

Hepatocytes’ cytoplasmic vacuoles contain mostly fat, glycogen, or water. Vacuolar 

hepatopathies are generally secondary to other diseases, mostly endocrinopathies such as 

diabetes mellitus (DM) or hyperadrenocorticism, but VH is also caused by hepatotoxicity, 

congenital and acquired hepatobiliary diseases, and dyslipidemias. Vacuolar hepatopathies are 

usually benign, but progression to hepatic dysfunction and predisposition to hepatocellular 

carcinoma were reported.1,2 Therefore, a VH diagnosis warrants a search for a primary disease, 

with appropriate treatment and monitoring.  

Glycogen-associated VH or ‘Steroid hepatopathy” is the most common form of VH in dogs, 

caused by excess of endogenous or exogenous steroidogenic hormones.2 Stress-induced 

hypercortisolemia, associated with any acute or chronic illness, may also cause VH, and 

involvement of other hormonal alterations (androgens for example) is also suspected. Although 

mostly benign, liver dysfunction and gallbladder mucocele were reported in association with 

glycogen-associated VH, and Scottish terriers are predisposed for this disease.2  

Hepatic steatosis: Accumulation of fat within hepatocytes is associated with DM and 

hypothyroidism in dogs.3 Other etiologies include hepatocyte toxic injury (i.e., aflatoxicosis), 

congenital portosystemic shunts, or primary and secondary disorders of fat metabolism. In 

humans, the most common liver disorder is non-alcoholic fatty liver disease (NAFLD), ranging 

from benign hepatic steatosis, to  steatohepatitis, cirrhosis and hepatocellular carcinoma.4 The 

pathophysiology of NAFLD is mostly associated with over nutrition and metabolic syndrome. 

Obesity in dogs can induce insulin resistance and development of hyperlipidemia, with secondary 



liver fatty accumulation and elevated ALP activities.7 However, the clinical implications of 

obesity-related steatosis in dogs are likely more benign compared to humans.5 Familial 

hypertriglyceridemia (FHTG) in miniature Schnauzers is common and the prevalence increases 

with age. Pancreatitis, hepatic steatosis and gallbladder mucocele are a common sequala of 

FHTG.3 Few dogs may develop hepatic dysfunction secondary to severe VH, warranting 

monitoring.  

Diagnosis of vacuolar hepatopathies 

Increased ALP activity is the most common finding,2 and other clinical and laboratory 

abnormalities reflect the primary disease that induced VH. Sonographic findings moderately 

predictive of VH include diffusely hyperechoic liver, or presence of mostly hypoechoic hepatic 

nodule(s) <3cm in diameter, but these are not specific to VH.6 Vacuolar hepatopathy can be 

easily detected using cytology.   

Treatment of VH is focused on the primary disease (i.e., treatment for hyperadrenocorticism 

and weight loss). S-adenosylmethionine supplementation is recommended, but studies to support 

it are lacking.7  
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Fat accumulation in feline hepatic lipidosis (HL) causes acute liver failure. Anorexia of any 

cause, lasting more than 2-14 days, leads to negative energy balance and HL.8 The required 

duration of anorexia for HL to develop is affected by presence of underlying diseases (secondary 

HL), and may be longer in primary or idiopathic HL, when anorexia occurs in an otherwise 

healthy cat (e.g., secondary to stress).8,9 



Pathophysiology of feline hepatic lipidosis 

The primary metabolic abnormalities leading to lipid accumulation in hepatocytes are not 

completely understood. Marked steatosis interferes with hepatocytes function, leading to liver 

failure, and secondary cholestasis is caused by compression of intrahepatic cholangioles. 

Increased secretion of diabetogenic hormones (i.e., cortisol) and decreased insulin secretion in 

anorexia increase hormone sensitive lipase activity and decrease lipoprotein lipase activity, 

resulting in accelerated fat lipolysis into free fatty acids (FFAs), which are transported to 

hepatocytes.5,8,10,11 Obesity predisposes cats to HL.12,13 Due to their carnivorous metabolism, cats 

have limited ability to adapt protein and fat metabolic pathways for conserving nitrogen; thus, 

deficiencies in essential fatty and amino acids rapidly develop following anorexia.14 Decreased 

levels of mitochondrial L-carnitine hinder the hepatocytes ability to utilize FFAs as an energy 

source through -oxidation, leading to ketone bodies (e.g., β-hydroxybutyrate [BHBA]) 

production.15 Cats with HL are deficient in n-3 long-chain polyunsaturated fatty acids (PUFA), 

which are important in FFA hydrolysis and oxidation; thus favoring lipid storage in 

hepatocytes.14  

Signalment and diagnosis 

Hepatic lipidosis is most common in middle-aged cats (reported median 7 years; range, 1.5–16.0 

years) of any breed, with a possible over-presentation in females.8,9,16,17  

Up to 50–95% of cats with HL have a relevant concurrent condition that initially caused 

anorexia.8,9,16 In up to 20% of cats, historical stress (i.e., change of residence) can be the only 

finding, and in up to 28% of cats no underlying cause of anorexia can be identified.16  



Common historical clinical signs of HL include anorexia, weight loss, vomiting and decreased 

activity.8,9,16 Physical examination findings commonly include jaundice and dehydration.16  

Common chemistry abnormalities include increased serum ALP (100% of cats) and 

hyperbilirubinemia (97.2%), reflecting severe intrahepatic cholestasis.16 Serum GGT activity, a 

post hepatic cholestatic marker in cats, commonly remaines within reference interval (74.6%).16 

Other patterns of elevated enzymes, such as larger elevations in ALT compared to ALP, with or 

without increased GGT activity, should motivate a search for primary hepatobiliary disease.18 

Combined liver function abnormalities (i.e., hypoalbuminemia, hypocholesterolemia, 

hypoglycemia and decreased serum urea concentration), may suggest liver failure, and were 

documented in 40% of cats with HL.16  

Abnormalities in coagulation measures, caused by impaired vitamin K absorption and decreased 

factors synthesis, arecommon; However clinically relevant bleeding abnormalities are rare. 9,17-19 

Still, supplementing vitamin K and other coagulation factors is indicated before invasive 

procedures. Thrombocytopenia (<80,000 platelets/ml) and an aPTT >1.5 times the upper limit of 

the reference interval have been associated with severe bleeding during biopsy procedures.14,20 

Sonographic findings typically include an enlarged, diffusely hyperechoic liver with an 

echogenicity greater than that of falciform fat.21,22 However, sonographic findings are non-

specific. Ultrasonography is valuable in identifying underlying abnormalities in secondary HL. 

The diagnosis is confirmed by liver cytology demonstrating vacuolar changes typical of lipid 

accumulation in >50-80% of the hepatocytes.9  

Treatment and prognosis 



Early enteral feeding with the required protein and caloric demands, is facilitated by placement 

of a feeding tube. Use of pharmacological appetite stimulation is less likely to be effective within 

a short time frame, and ‘Force feeding’ carries a significant risk of aspiration pneumonia, food 

aversion and stress.18 Cats with HL commonly present with dehydration, electrolytes imbalance, 

coagulopathies, and underlying diseases, which all hinder their ability to undergo anesthesia and 

invasive procedures. A nasogastric feeding tube can be placed until anesthesia is deemed safer. 

Then, esophageal or a gastric feeding tube is preferred, to allow non-liquid diets and medications 

administration, and to not interfere with spontaneous return to voluntary food intake, which can 

take at least 12-16 days or longer.  

High protein-high calorie diets, supplemented with L-carnitine (250 mg/day/PO), are used.16. 

Initially the resting energy requirement (RER) is supplied. The use of illness factor is not 

recommended.23 Gradual feeding regimens are recommended, to prevent refeeding syndrome 

and allow adaptation of the gastro-intestinal tract to increased meal-volumes.  

Supportive therapy with fluids and anti-emetics (i.e., maropitant and ondansetron) is needed to 

treat dehydration, nausea & vomiting.18 Monitoring and correcting electrolyte abnormalities (K, 

Mg, P) is crucial. Supplementation of B12 (250 cg/cat q7 days) and thiamine (100 mg/day/PO 

or SC) is advised. Vitamin K supplementation (1 mg/kg, SC, q24h for 3-5 days) is indicated to 

reduce bleeding risk. Supplementing antioxidants (i.e., s-adenosylmethionine 20 mg/kg PO q24h 

on an empty stomach, and vitamin E 100 IU PO daily) is recommended due to evidence of 

systemic and hepatic oxidant injury.14 Urso-deoxycholic acid is unlikely to be beneficial and 

should probably be avoided.24 Omega 3 PUFAs supplementation is reasonable due to common 

deficiencies, but have not been widely reported. In cats with HE, a reduced-protein diet is not 

recommended; instead, reducing the amount fed, feeding in smaller, frequent meals, and adding 



treatment for HE (i.e., lactulose), are preferred. If ileus develops, prokinetics (e.g., ranitidine and 

cisapride) are indicated.  

Reported mortality rates range between 12-68.8% and were 38% in a recent study.8,9,16,17 

Negative prognostic markers at presentation constantly included older age, while 

hypoproteinemia, hypocholesterolemia and increased CK activity were associated with mortality 

with moderate accuracy.16 Worsening hypoalbuminemia, hyperammonemia 

or hyperbilirubinemia, and development of electrolyte depletion, hypotension and neurological 

abnormalities, were associated with death.16 A Decrease in serum BHBA and in bilirubin 

concentrations during hospitalization were associated with survival.9,16  
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