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Feline liver disease can be a diagnostic and  
therapeutic challenge. There are features 
o f h e p a t ic  m e ta b o lis m  an d  a n a to m y  
unique to the cat that are im portant for the 
u n d ersta n d in g  of fe lin e  liver d isord ers. 
This article provides a general overview  of 
the pathophysiology, d iagnosis, and m an
agem ent of various feline primary liver dis
orders (an in-depth d iscussion  of specific 
therapeutic considerations is included  in 
reference 1). However, it is im portant to re
alize that in the cat certain biochem ical pa
rameters associated w ith  the liver may be 
altered secon dary  to other system ic  d is
ea ses such as hyperthyroid ism , d iabetes  
m ellitu s, endotoxem ia, septicem ia, an o
rexia, hypertherm ia, throm boem bolism , 
and cardiovascular failure. C onsequently, 
a com plete metabolic evaluation should be 
done to help  determ ine the primary cause 
of changes in the liver.

Anatomy
The hepatic b lood su p p ly  is m ade up  of 
tw o-th irds deoxygen ated  b lood from  the 
p orta l v e in  and  o n e -th ir d  o x y g e n a te d  
blood from the hepatic artery. T hose ves
sels and a bile ductule make up the portal 
triads at the periphery of the hepatic lob
ules. Blood flow s from the periphery of the 
h e p a tic  lo b u le s  w ith in  th e  s in u s o id s  
toward the hepatic vein. Therefore, the he- 
patocytes, particularly those near the cen 
tral ve in  farth est from  th e porta l triad  
blood supply, are m ost sensitive to hypoxic 
injury.

The major anatom ic feature distinguish
ing the feline hepatic anatom y from the ca
nine is that in the cat one of the pancreatic 
ducts joins the com m on bile duct before its 
entry into the duodenum . Because of that 
close anatom ical association , retrograde 
flow  of en zym e- and bile-rich fluid from  
the enteric lum en cou ld  cause inflam m a
tion  and  resu ltin g  fibrosis in  e ith er  the  
pancreatic or the hepatic system . (Refs. 1, 
11)

Physiology
A unique feature in feline hepatic physiol
o gy  is the deficiency in  glucuronyl trans
ferase. That enzym e is necessary for g lu 
curonic acid conjugation. M ost substances 
are excreted by cats as water-soluble ionic 
com pounds because, once secreted, they  
cannot diffuse back across the tubular cell 
m em branes and are trapped ou tside the  
body. G lucuronic-acid conjugation is the  
major pathw ay by w hich  fat-soluble com 
p ounds are changed to water-soluble ones. 
The natural deficiency of that pathw ay in 
the cat can result in  toxicity from insu ffi
cient excretion of many substances, e sp e
cially drugs such as aspirin and m orphine.

A nother im portant physiologic feature 
of cats is the inability  to syn th esize  argi
n ine. That am ino acid is involved  in  the 
conversion of am m onia to urea. Lack of ap
propriate dietary sources induces m uscle 
catabolism to make arginine available, in 
creasing the susceptibility of poorly nour
ished cats to hyperam m onem ia and resul
tant encephalopathy.

The rest of the feline liver functions are 
glycogen formation and storage; gluconeo- 
genesis; protein, album in, and fat synthe
sis; carbohydrate m etabolism ; transport- 
globulin  synthesis; vitam in storage; clot
tin g  factor sy n th esis ;  and  h orm on e and  
bile m etabolism . T hey sh ow  no features 
unique to the cat. (Ref. 8)

Clinical Signs
Cats often  are not presen ted  until late in  
the course of liver d isease because the sp e
cies is so  efficient in masking clinical signs. 
The associated clinical signs are com m on  
to m any other diseases; they include ano
rexia, vom iting, diarrhea, fever, w eight  
loss, dehydration, seizures, and occasional 
polyuria and polyd ipsia . B ecause those  
findings are not specific for liver d isease, a 
thorough m etabolic evaluation is n eces
sary.

H epatom egaly and jaundice may be no
ticed on physical exam ination. In general, 
cats do not present w ith  sm all livers. C ho
rioretinitis or anterior uveitis can be seen  
w ith  system ic d iseases that may affect the 
liver, such as feline in fectious p eriton itis  
and toxoplasm osis. Therefore, a thorough  
fu n duscopic exam ination  is a lw ays w ar
ranted. (Refs. 1, 8, 9 ,11)

Hematologic Abnormalities
H em og ram  A  nonregenerative anem ia is 
very often seen  in cats w ith  hepatic disor
ders. Possible causes for the condition are 
decreased protein m etabolism , decreased  
synthesis of globulin necessary for eryth- 
ropoiesis, decreased survival time for red 
b lo o d  c e lls , and  an em ia  resu ltin g  from  
chronic d isease . A  regenerative anem ia  
secondary to blood loss from coagulation  
abnormalities may also occur. Poikilocytes 
such as schistocytes may be seen .

The w hite-blood-cell count may be nor
m al, or a le u k o c y to s is  r e su lt in g  from  
s tre ss , n ecro s is , or in fectio n  m ay ex ist. 
(Refs. 8 ,11)

C o ag u la tion  P ro file  The prothrombin  
time (PT) and partial throm boplastin time 
(PTT) may be prolonged by hepatobiliary 
d isease  for tw o reasons. First, in severe  
chronic hepatocellu lar d isease , the liver 
may be insufficient in its production of the 
clotting-factor proteins I, II, V, VII, IX, and  
X. Second, the clotting factors w hose pro
duction depends on the presence of vita
min K (II, VII, IX, and X) may be depleted  
d u rin g  com p lete  b iliary  ob stru ction  b e 
cause vitam in K is fat soluble, and bile is 
necessary for it to be absorbed from the in
testines.

Severe diffuse hepatocellular injury can 
cause the release of tissue throm boplastins 
and a decreased  ability to clear clot pro
m oting factors, resulting in dissem inated  
intravascular coagulation.

Throm bocytopenia and throm bocyto- 
pathy also may occur in  cats w ith  liver d is
ease. Fibrinogen production m ay be d e
c rea sed  by h e p a tic  in s u ff ic ie n c y  or be  
increased by inflamm atory hepatic d isease  
or cholestasis. (Refs. 3 ,11)

Urinalysis
Isosthenuria may result from the m ed u l
lary w ashout that is caused by a d iseased  
liv er 's  d e c r e a se d  p r o d u c tio n  o f u rea , 
w hich is necessary for the m aintenance of 
the m edullary concentration gradient. Bil
irubin m etabolism  and the significance of 
b iliru b in em ia  and  u ro b ilin o g en  are ad 
dressed  in  the section  entitled  “ Plasm a 
Proteins."

Biochemical Testing
L iv er  E n zy m es: A la n in e  A m in o  T ran sferase  
a n d  A s p a r ta te  A m in o tra n s fer a s e  A lanine
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am ino transferase (ALT) is a liver-specific 
en zym e located w ith in  the hepatocytes in 
the cat. T he serum  ALT va lu e  in crea ses  
w ith changes in hepatocellular membrane 
perm eability that may occur w ith hepatic 
in jury  su ch  as n ecro sis , in flam m ation , 
fatty infiltration, hypoxia, and cholestasis. 
The serum  half-life is less than twenty-four 
hours; therefore, continued elevation  of 
ALT activity suggests ongoing hepatocel
lular injury.

Aspartate am inotransferase (AST) is an 
enzym e present in the cat primarily in car
diac m uscle, skeletal m uscle, hepatocytes, 
and erythrocytes. Like ALT activity, serum  
AST activity increases w ith hepatocellular 
injury. However, its presence in other tis
su es m akes serum  elevations of AST less  
liver specific.

Serum  ALT and AST activities can also  
be increased by drug-induced microsomal 
en zym e induction in the dog. That does  
not seem  to occur in the cat. (Refs. 3 ,11)

Serum  A lk a lin e  P h o s p h a ta s e  Serum al
kaline phosph atase (SAP) is produced in 
many tissues. However, because of the en 
zym e's sm all concentrations and brief half- 
life, only hepatic and bone origin are con
sid ered  to be of c lin ica l s ig n ifica n ce  in  
the cat.

The SAP of hepatic origin is a m icroso
mal en zym e produced by tissues of the bil
iary tree during intrahepatic or extrahe- 
patic induced cholestasis. In the dog, SAP 
can also be induced by drugs such as glu
cocorticoids. That phenom enon  has not 
been recognized in the cat.

A nother species difference is the short 
half-life of SAP in the cat, about six hours 
compared to seventy-tw o hours in the dog. 
T herefore, ev en  m ild in crea ses  (2- to 3- 
fold) are significant in the cat.

The SAP of bone origin may contribute 
to tw o- to threefold increases in  the en 
zym e in young, grow ing, k ittens and in 
m ature cats in  association  w ith  prim ary  
bone tum ors, secondary renal hyperpara
thyroidism , and hyperthyroid ism . (Refs. 
3, 11)

G am m a G lu tam y l T ran sferase  Gamma 
g lu ta m y l tra n s fera se  (G GT) is  lo ca ted  
w ithin the cytosol and is membrane bound  
in m ost cells. The GGT of hepatic origin is 
the m ost clinically significant in the cat and 
increases primarily as a result of intrahe
patic or extrahepatic cholestasis, similarly  
to SAP. How ever, GGT seem s to be more 
sensitive to hepatic disorders than SAP is 
and may be increased  m ore m arkedly in 
the cat in the presence of cirrhosis, major 
bile-duct obstruction, or intrahepatic cho
lestasis. Idiopathic hepatic lipidosis is the 
one condition in w hich GGT values in the 
cat do not parallel SAP values. In cats w ith  
that disorder, SAP may be increased five- 
to twentyfold w hile GGT may remain nor
mal or on ly  sligh tly  elevated . In the dog, 
similar enzym e-inducing agents that affect 
SAP also will affect GGT. That has not been  
recognized in the cat. (Refs. 3, 4)

Plasma Proteins

A lbu m in  A lbum in is synthesized  in the 
liver. T hat fu n ction  is m ain ta in ed  u ntil 
there is severe hepatic failure (80% reduc
tion in functional m ass). H ypoalbum in- 
em ia is uncom m on in  cats w ith  liver d is
e a se , bu t w h en  p resen t, in d ica tes  en d -  
stage liver disease.

A lbum in is the plasm a protein that is 
prim arily responsib le for the plasm a col
loid osm otic pressure. W hen album in val
ues decline below  2.0 grams per deciliter, 
extravascular fluid accumulation is likely  
to develop in the form of ascites, anasarca, 
pleural effusion , or localized  peripheral 
edem a. Therefore, a hypoalbum inem ic pa
tient receiv ing intravenous fluid therapy  
m ust be closely m onitored for overhydra
tion. (Refs. 3, 11)

G lobu lin  In a cat w ith  normal hepatic 
function, antigens from the portal circula
tion are cleared by the hepatic reticuloen
dothelial system . In a cat w ith chronic liver 
disease, hepatic reticuloendothelial func
tion is insufficient, a llow ing antigens to 
reach the system ic circulation and result
ing in increased im m unoglobulin produc
tion.

There is also a com pensatory regulatory 
m e c h a n ism  th a t a tte m p ts  to m a in ta in  
p lasm a-co llo id  o sm o tic  p ressu re  by in 
creasing serum  globulins w hen  concurrent 
severe hypoalbum inem ia exists. (Refs. 3, 
11)

G lu cose  Serum glucose values may be 
increased  or decreased  in  cats w ith  liver 
disease. Cats are prone to stress hypergly
cem ia. Cats w ith  liver d isease  therefore  
may present w ith  hyperglycem ia due to 
stress or an associated diabetes mellitis.

H ypoglycem ia, although uncom m on in 
cats w ith  liver d isease , m ay be p resent if 
hepatic g lycogen  storage and gluconeo- 
g en esis is insufficient to maintain normal 
blood-glucose levels. (Ref. 11)

B lo o d  A m m o n ia  A m m onia is an end  
product of protein m etabolism  that is pro
duced by intestinal microbial urease activ
ity  on  e n d o g e n o u s  urea  and  d ie ta r y  
am ines. It is then transported to the liver 
via the portal circulation, w here it is detox
ified to urea. Norm al control o f blood am 
m onia concentration requires functional 
hepatic m ass, a normal hepatic portal cir
culation, and sufficient dietary arginine  
and other urea-cycle enzym es. Elevations 
of b lood-am m onia levels after fasting or 
during amm onia-tolerance testing may in
dicate an abnormality in one, or in a com 
bination, of those com ponents. (Ref. 3)

B iliru b in  Bilirubin is synthesized  pri
m arily from h em e p igm ents of sen escen t  
red blood cells. Unconjugated water insol
uble bilirubin is protein bound in circula
tion and transported to the liver, w here it 
is taken up by the hepatocytes and conju
gated to form water-soluble bilirubin glu- 
curonide. That conjugated  bilirubin may  
then be stored w ith in  the h ep atocytes or

excreted in the bile. The biliary excretion is 
the rate-lim iting step . In the sm all in tes
tine, bilirubin is degraded to urobilinogen. 
The m ajority of urobilinogen is oxid ized  
and excreted in the feces. Ten to 15 percent 
is reabsorbed and secreted in the urine or 
recirculated through the liver.

Q u an tita tive  d ifferen ces  in  u n co n ju 
gated  and conjugated bilirubin in the cat 
are of little d iagn ostic  im portance clin i
cally, because unconjugated bilirubinemia 
exists on ly  temporarily w ithout associated  
conjugated bilirubinemia. The appearance 
of urobilinogen in feline urine indicates an 
intact enterohepatic circulation. However, 
the presence of even  trace am ounts of bili
rubin in the urine of the cat (unlike in the 
dog) is considered abnormal and an indi
ca tio n  o f h e m o ly t ic  or h e p a to b ilia r y  
disease.

Jaundice develops w hen total serum bil
irubin increases to more than 1.5 to 2.0 m il
ligram s per deciliter as a result of a circu
latory overload o f hem e p igm ents. That 
can be caused by hem olytic d isease, insuf
ficient hepatic uptake, storage and conju
gation of bilirubin during intrahepatic d is
ease, and decreased biliary excretion from  
either intrahepatic or extrahepatic chole
stasis.

It has been proposed that there is a d is
tinction betw een  biochem ical jaundice (< 3  
mg% of serum  bilirubin) and clinical jaun
dice (> 3  mg%) in the cat because the cat is 
prone to h yp erb iliru b in em ia  ca u sed  by 
fasting (in w hich the serum  bilirubin does  
not usually  exceed 3 mg%). Anorexia can  
d ep le te  the in trah ep atoce llu lar  protein  
w ith  w hich bilirubin is bound and stored. 
A deficiency or saturation of that protein  
affects the ability of the hepatocyte to re
tain the bilirubin. Therefore, biochem ical 
jaundice (< 3  mg%) does not necessarily  
indicate specific hem olytic or hepatobili
ary d isease in the cat. (Refs. 3, 8 ,11)

Liver-Function Tests
L iver-function tests such as indocyanine  
green  or su lfobrom ophthalein  clearance 
and am m onia tolerance have been  well de
scribed in the literature. Because of its sen 
s it iv ity , sp ec ific ity , sa fe ty , and  c o n v e 
nience, the preferred liver-function test at 
our clinic is the m easurem ent of bile-acid 
levels during fasting and two hours p ost
prandial.

A s previously described, circulating bile 
acids are conjugated in the liver and trans
ported  via the biliary system  to the ga ll
bladder for storage. Following a m eal, gall
bladder contraction is induced that results 
in secretion  of bile into the in testin es. In 
the intestine the bile acids function in the 
digestion  and absorption of fat. M ost of the 
bile acids are reabsorbed in the ileum  and 
extracted  from  circu la tion  by the liver. 
That enterohepatic circulation is very effi
cient in the normal cat. Ileal malabsorption  
of bile acids may cause decreased  serum  
values of bile acid during fasting and post
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prandial. Conversely, increased serum  val
ues may be caused by im paired hepatic cir
culation, uptake, storage, or excretion of 
bile acids. In our laboratory, normal bile- 
acid values in the cat are ^ 2 .0  m icrom ole
c u le s  p er  liter  d u r in g  fa s t in g  and  10.0  
m icrom olecules per liter tw o hours p o st
prandial.

A lth o u g h  b ioch em ica l ab n orm alities  
may be strongly suggestive of hepatobili
ary d isease  in the cat, they are not ad e
quate assessm ents of liver function. Liver- 
function tests are necessary to confirm ac
tual decreased  functional hepatic m ass, 
thus justify ing m ore-invasive d iagnostic  
techniques such as liver biopsy or explor
atory laparotomy. In our clinic a bile-acid 
va lu e c o n s is te n t ly  ex c e e d in g  20 m icro
m olecules per liter in a cat warrants a liver 
biopsy.

In m ost cases a liver biopsy is necessary  
to establish a specific diagnosis of hepato
biliary d isease in the cat, a prognosis, and 
an appropriate therapeutic regim en. One 
of three techniques may be used: (1) per
cutaneous need le  b iopsy (blind or ultra
sound guided), (2) laparoscopy, (3) surgi
cal laparotom y. T h o se  tech n iq u es  have  
b een  w ell review ed in the literature. The 
risks of each technique m ust be w eigh ed  
a g a in st th e  b en efits  o f th e  in form ation  
gained. W hen an extrahepatic biliary ob
struction is su sp ected , surgical laparot
om y is the technique of choice.

A coagulation  profile should  be evalu
ated  before any b iop sy  technique is per
formed. D espite obtaining normal coagu
la t io n -te s t  v a lu e s , fresh  w h o le  b lo o d  
sh o u ld  a lso  be availab le for tran sfu sion  
during a biopsy because there is a change 
in coagulation test values only if a coagu
la t io n  factor is < 3 0  p ercen t o f n orm al 
activity.

Serologic testing for feline leukem ia v i
rus, feline infectious peritonitis, and toxo
p lasm osis should  also be included  for all 
feline patients su spected  of liver d isease, 
b eca u se  of th e  a sso c ia tio n  of th o se  d is 
e a se s  w ith  so m e fe lin e  liver d isord ers. 
(Refs. 3, 5, 7 -11)

Intrahepatic Diseases
H ep a t ic  L ip id o s is  H epatic lip idosis is a 
com m on liver d isease in cats, in w hich h e
patocellular accumulation of triglycerides 
develops from a disruption in hepatic lipid  
metabolism  and results in severe liver dys
fu n c t io n . In a rev ie w  o f 150 c a s e s ,  th e  
m ost-com m on clinical find ings reported  
were anorexia of tw o to three w eeks dura
tion, jaundice, hepatom egaly, w eight loss, 
and dehydration. Hepatic encephalopathy  
and bleeding disorders also have b een  re
ported.

H epatic lip idosis can be in itiated  by a 
num ber of endocrine, nutritional, m eta
bolic, toxic, and anoxic causes (see the ta
ble). O ften in the cat an underlying disease  
cannot be identified, and the condition is 
term ed idiopathic hepatic lipidosis (IHL).

S ou rces o f h ep a tic  lip id s  are d ietary  
fatty acids and triglycerides released from  
ad ipose tissu es . W ithin the h epatocyte, 
fatty acids may be oxidized or reesterified  
and  se c r e te d  a s lip o p r o te in s . S evera l 
causes of IHL have been  proposed, includ
ing overnutrition, protein-carbohydrate 
im balance, and obesity. In cats, overnutri
tion may lead to intrahepatocellular fat ac
cu m u lation  by sa tu ratin g  the ox id ation  
and transport pathw ays.

A protein-carbohydrate im balance can 
occur w hen  a relative protein deficiency  
leads to an insufficiency of transport pro
teins, w hich are necessary for the hepato
cellular secretion of triglycerides. Concur
rent in g estio n  o f carbohydrates c a u se s  
further m obilization  of fatty acids to the 
liver. If the caloric intake of those carbohy
drates is not sufficient, incom plete oxida
tion of the fatty acids w ill further enhance  
the lipid accumulation.

O besity  has b een  a repeated  historical 
fin d in g  in  m any cats a fflic ted  w ith  id i
opathic hepatic lip idosis. In obese people, 
peripheral in su lin  resistance resu lting in 
hepatic fat accum ulation has b een  docu
m ented . A lthough  that relationship  has  
not yet been  docum ented in the cat, obes
ity and subsequent fatty-acid mobilization  
m ay overw h elm  the ab ility  of in su lin  to 
suppress the fatty acids. That can result in 
an insulin-resistant state that w ould allow  
continued  release of fatty acids from ad i
pose tissue, thus prom oting hepatic lipid 
accum ulation. There have b een  a few  re
ports of successful u se  of low -dose insulin  
treatment of IHL in cats. However, its ef
fectiveness rem ains speculative and is not 
advised  by m ost authors.

C linicopathologic abnormalities associ
ated w ith IHL include marked elevations 
in serum -am inotransferase and alkaline- 
p h o sp h a ta s e  a c t iv it ie s . A s p r e v io u s ly  
m entioned , in cats w ith  IHL, the m agn i
tude of the increase of GGT does not seem  
to correlate w ith  the remarkable m agn i
tude of the increase of SAP.

The definitive d iagnosis of IHL is based  
on histopathologic findings of hepatocel
lular vacuolation and the absence of an
other concurrent d isease or hepatobiliary 
disorder that could promote hepatic lipid 
accumulation.

A lthough initial treatment includes re
storing hydration, electrolyte, and vitam in  
B deficits, the m ost-im portant aspect of 
therapy is the long-term m aintenance of a 
positive calorie and protein balance. Place
ment of a nasogastric, gastrotomy, orphar- 
yngostom y tube is u sually  necessary  to 
achieve that balance.

A ppetite stim ulants such as the ben zo
d iazep in es d iazepam  (V alium ® -Roche) 
and oxazepam  (Serax® -W yeth) can be  
u sed  as an a ltern a tive  to fo rce -feed in g . 
That treatment has been m et w ith limited  
success at our clinic.

The total caloric intake should  be 80 to 
100 kilocalories per kilogram per day. If the

patient is being tube-fed, that requirem ent 
can be fulfilled w ith a w ell-balanced com 
m ercial cat food  m ad e in to  a gru el. In i
tially, the total daily requirem ent should be 
divided into six to eight feedings (5 -10  ml/ 
kg each). The am ount of each feeding can 
be grad u a lly  in crea sed  w h ile  the d a ily  
num ber of feedings is decreased.

The total daily fluid requirem ent of 50 to 
60 milliliters per kilogram can be supplied  
orally, subcutaneously , or intravenously. 
Because a protein-carbohydrate imbalance 
has been  suggested  as a possible cause of 
hepatic lipidosis, the indiscriminate use of 
glu cose  supplem entation  could be detri
m en ta l to the lip id o tic  cat. It has b een  
sh o w n  that th e  in traven ou s in fu sio n  o f 
glucose stim ulates hepatic fatty-acid pro
duction and if protein intake is inadequate, 
prom otes the accumulation of lipid within  
the liver. T h erefore, parenteral g lu co se  
supplem entation should only be provided  
to a lip id o tic  cat that is  h y p o g ly cem ic . 
(Refs. 1 -3 , 6, 8, 9 ,11)

C h o la n g io h ep a tit is  C om plex  The term  
cholangiohepatitis is used  to describe a com 
plex of related inflam m atory hepatobiliary 
disorders. Those have been  categorized ac
cording to the predom inant inflamm atory  
cellular infiltrate seen  on histopathologic 
exam in ation : (1) su p p u ra tiv e  (n eu tro 
phils) cholangitis-cholangiohepatitis, (2) 
ch ron ic n o n su p p u ra tiv e  (ly m p h o cy te s , 
plasma cells) cholangiohepatitis, (3) biliary 
cirrhosis (d iffuse fibrosis o f the extrahe
patic and som etim es intrahepatic biliary  
system ). A lthough  little is know n about 
that com plex of d iseases, it is believed by 
som e that each represents a different stage 
in the progression of one syndrom e.

C linical s ign s are nonspecific  and may 
include interm ittent anorexia, fever, leth
argy, vom iting, soft stools, and jaundice. 
Biochemical testing usually show s marked 
increases in serum  bilirubin and ALT (2- to 
40-fo ld ) and m od erate  in crea ses in  SAP  
and GGT (2- to 5-fold). Definitive d iagno
sis and treatment are based on histopath
ologic exam ination , culture (aerobic and  
anaerobic), and sensitiv ity  of bile and h e
patic tissue.

Three to five w eeks of specific antibiotic 
therapy is indicated for the suppurative  
form of the d isease. The nonsuppurative  
form requires im m u n osu p p ressive  treat
m ent w ith  glucocorticoids (prednisolone: 
2.2 m g/kg SID initially, then tapered to 1.1 
m g/kg/day every other day to control the 
signs). The aim of therapy is to control the 
disease process. However, a com plete cure 
is rare.

Biliary cirrhosis is believed to be the final 
stage of the cholangiohepatitis com plex. It 
is uncom m on in cats becau se  those w ith  
ch o la n g io h ep a titis  rarely su rv iv e  long  
enough  to develop  that sequela . T here is 
extensive fibrosis and evidence of chronic 
inflam m ation in the hepatobiliary system  
and m ost often in the pancreas.

At that stage, serum  GGT may be the
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Liver Diseases Commonly Encountered in Cats

Extrahepatic Bile-Duct O bstruction

Com m on bile-duct strictures: 
pancreatic inflam m ation/fibrosis 
duodenal inflam m ation 
neoplasia (bile-duct adenocarcinoma) 
cholangitis

Com m on bile-duct obstructions: 
cholelithiasis 
sludged bile 
parasites (liver flukes)

C holangitis-C holangiohepatitis Syndrom e

Inflam m ation ascending up  biliary tree: 
pancreatitis
duodenal inflam mation 
spontaneous reflux of pancreatic 

enzym es, ingesta, m icroorganism s
Cholelithiasis
Sludged bile (cause or effect)
Parasites (liver flukes)
C opper accum ulation (?)
Im munological m ediation

Biliary C irrhosis

Chronic extrahepatic bile-duct obstruction
Chronic cholangitis-cholangiohepatitis 

syndrom e

Hepatic Necrosis

Toxins:
bacterial
fungal
drugs (acetam inophen) 
organophosphates 
heavy m etals 
plants 

Hypoxia: 
anem ia 
shock
congestive heart failure 
throm boem bolism  

Infectious diseases:
feline infectious peritonitis 
calci virus 
toxoplasmosis 
septicem ia 
endotoxemia

Hepatic L ipidosis

Obesity
Prolonged overnutrition
Chronic anorexia
Protein m alnutrition
Endocrine disorders (diabetes m ellitus)

Hypoxia
Toxins:

bacterial
d rugs (tetracycline)
chemicals (carbon tetrachloride, alcohol) 
plants 

Idiopathic

Neoplasia

Prim ary (rare): 
hepatocellular carcinoma 
bile-duct carcinoma 
hemangiosarcom a 

Secondary:
lym phosarcom a 
myeloproliferative disease 
system ic m astocytosis

Portosystem ic Vascular A nastom osis

Congenital: 
left gastric vein 
portal azygous 
portal vena cava 
m ultiple portal vena cava 
p aten t d uctus venosus 

Secondary (rare)

A dapted w ith perm ission from Comp. Cont. Educ. Pract. Vet 8(12), 1986.

only  liver en zym e that is increased , be
cause the rest of the liver en zym es w ould  
h ave  b e e n  d e p le t e d  by  th e  p r e v io u s  
chronic inflam m ation. In contrast to that of 
the dog, the cirrhotic liver in the cat is not 
sm all and may, in  fact, be en larged . Hy- 
poalbum inem ia and ascites, a lthough a 
rare sequela of feline liver d isease, may be 
present at that advanced stage. The prog
nosis is very poor. Medical m anagem ent of 
the stage is primarily supportive and seeks  
to maintain adequate hydration and nutri
tion . Ideally, the nutrien t req u irem en ts  
should  be provided by a prim arily carbo
hydrate d iet in w hich  the m inim um  pro
tein requirem ent is supplied by a protein 
of h igh  b io lo g ic  va lu e . H ow ever, severe  
protein restriction is not recom m ended, 
because cats require a h igh  level of dietary 
protein (especially of arginine) to decrease 
the potential for catabolism  of body pro
teins for energy. A m ultiple-vitam in su p 
plem ent should also be included.

C orticostero id  a d m in istra tion  at that 
stage is not recom m ended for three rea
sons: (1) corticosteroids may induce so 
dium  retention, thus promoting ascites; (2) 
corticosteroids can induce protein catabo
lism , thus favoring the developm ent of he
p a tic  e n c e p h a lo p a th y ; an d  (3) c o r tic o 

stero id s  m ay h a sten  the gen era l lo ss  o f 
body condition. (Refs. 1, 3, 9, 11)

H ep a tic  N ecros is  Acute hepatic necro
sis in the cat may be caused by infectious 
d is e a se s  su ch  as en d otoxem ia  or s e p t i
cemia; drug, chem ical, or plant toxicities; 
or hypoxia (see the table).

Serum  ALT and AST activities may be 
markedly increased, tw enty- to fortyfold, 
w hile GGT and SAT values may be normal 
or increased about threefold. During a p e
riod of tw o to three w eeks follow ing the in 
jury, those en zym es w ill gradually decline 
to norm al levels. Cats w ith  acute hepatic  
n ecro sis  m ay be h yp erb iliru b in em ic  or 
have coagulation abnormalities that do not 
correct w ith vitam in K if the lesion is dif
fuse.

Initial treatment should involve removal 
or binding of the toxic substance (if such is 
suspected) by using saline enem as or acti
va ted  charcoal g iv en  by stom ach  tube. 
Supportive care should include parenteral 
antibiotics and fluid therapy w ith  B com 
p lex v ita m in s , p o ta ss iu m , and  g lu co se  
supplem entation. D ietary considerations 
are the sam e as those included in the sec
tion on hepatic lipidosis. (Refs. 1, 3, 11)

E x tra h ep a tic  B ile -D u ct O bstru ction  Ex
trahepatic bile-duct obstruction (EHBDO)

may be caused by neoplasia or inflam m a
tion and stricture of the bile duct or its as
sociated  organs (pancreas, duodenum ). 
Less com m only, choleliths or parasitic m i
gration m ay result in EHBDO in the cat. 
The presenting clinical signs may include 
anorexia, fever, intermittent vom iting, and 
w eight loss. Jaundice also may be present.

B io ch em ica l te s t in g  u su a lly  rev ea ls  
marked increases in serum  bilirubin, cho
lesterol, GGT, SAP, and transam inase ac
tiv itie s . Both fa stin g  and p ostp ran d ia l 
serum  bile-acid values show  dramatic in
creases of up to 100-fold.

If com plete biliary obstruction exists, 
urine urobilinogen decreases to undetect
able le v e ls , s to o ls  b ecom e acholic , and  
bleed ing  ten dencies develop  that are re
sponsive to vitamin-K administration.

Radiographic evaluation o f the abdom en  
or the thorax may occasionally be helpful 
in  id e n t ify in g  an a b d o m in a l m a ss or a 
metastatic d isease, respectively. U ltrason
ography may be used  to determ ine if extra
hepatic biliary obstruction is present and 
can som etim es better elucidate the etio l
ogy, such  as cholelith iasis or obstructive  
m asses.

Surgical intervention and correction are 
u ltim a te ly  n e c e ssa r y  in  the m ajority  o f



cases o f EHBDO. That may involve a cho- 
lecystotom y, a biliary culture, and a liver 
biopsy if cholelithiasis is present or require 
m o re -ex ten siv e  b ilia ry -d iv ersio n  tech 
n iq u es  if a strictu re of th e  com m on  b ile  
duct, a nonresectable m ass, or severe pan
creatic fibrosis is present.

A  coagulation  profile and thoracic ra
diography to check for m etastatic d isease  
should be included in the presurgical eval
uation of patients w ith  EHBDO.

Prophylactic u se of vitam in K for forty- 
eight hours before surgery is strongly rec
o m m en d ed  ev en  if norm al coa g u la tio n  
tests have b een  obtained, becau se  there 
m ay b e a factor d e fic ie n c y  o f up  to 70  
percent.

If cholelithiasis is present, postoperative 
care should include long-term  (4 -6  w eeks) 
antibiotic therapy based  on biliary culture 
and sensitiv ity  results, and m anagem ent 
of any underlying hepatic disorder deter
m ined  by the liver biopsy. Postoperative  
hydrocholeretic treatment using dehydro- 
cholic acid (10-15 m g/kg PO TID) has also  
b een  ad v ised . Supportive care w ith  bal
anced electrolyte fluid therapy, B vitam ins, 
and g lu cose  and potassiu m  su pp lem ents  
w ill b e n e c e s s a r y  in  a ll p o s to p e r a tiv e  
cases. (Refs. 1, 3 ,11)

P o rto sy s tem ic  V ascu lar A n om a lies  Cats 
w ith  p o r to sy stem ic  vascu lar  an om alies  
(PSVA) may dem onstrate encephalopathic 
sign s, poor grow th  rate, anorexia, ptya- 
lism , depression, vom iting, diarrhea, and  
polydipsia . The neurologic s ign s m ay or 
may not be associated w ith m eals.

P h ysica l-ex a m in a tio n  re su lts  m ay be  
norm al. B iochem ical param eters m ay be 
norm al or show  m ild decreases in b lood- 
urea n itrogen  (BUN) and b lood glucose. 
Very m ild increases in  ALT and AST may 
occasionally be seen . The most-remarka
ble abnormality in  cats w ith  PSVA is the de
creased hepatic function that may be dem 
onstrated by increased bile-acid values.

Ultrasonography or m esenteric angiog
raphy is necessary to confirm a diagnosis 
of PSVA. Surgical correction by partial to 
com plete ligation of the anom alous vessel 
is  th e  r eco m m en d ed  th erap y . M ed ica l 
therapy before surgery primarily involves 
the prevention of hepatic encephalopathy. 
Balanced electrolyte fluid therapy supple
m ented w ith potassium  and 2.5 to 5.0 per
cent dextrose is usually  necessary to cor
rec t d e h y d r a tio n  an d  p r e v e n t th e  
hypoglycem ia that patients w ith PSVA are 
e sp e c ia lly  prone to d ev e lo p . H y p o g ly 
cem ia, hypokalem ia, and metabolic alka

losis should be avoided, because they ex
acerbate hepatic encephalopathy. (Refs. 1, 
5,11)
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