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DI AGNOSI S OF HEPATI C DI SEASE

ANAMNESI S AND PHYSI CAL FI NDI NGS | N HEPATI C DI SEASES

The history and physical exam nation obtained on an ani nal
wi th hepatic disease is often vague and non-specific. Because of
the wide diversity of nmetabolic functions the liver perforns and
its great reserve capacity and regenerative ability, clinical
signs rarely are evident until the disease is far advanced. Even
when signs do exist, the clinician nust maintain a high i ndex of
suspi cion for hepatic di sease because of the tendency for simlar
signs to be initially associated with nany ot her di seases. The
history is often one of intermttent abdom nal disorders,
anorexia, vomting, and diarrhea or constipation. The owners nay
noti ce progressive depression and | ethargy or the tendency for
t he abdonen to enlarge (ascites?). (Gbservant owners may note the
presence of acholic feces associated with conplete bile duct
obstruction or the "orange" urine associated with
hyperbi l i rubinuria. The devel opnent of jaundice in the sclera
and oral mucus nenbranes is rarely observed by the client, but
may be the sole conplaint on adm ssion. The devel opnent of
pet echi ati on, henorrhagic enteritis or hematuria enteritis or
hemat uri a associ ated with henorrhagi c di atheses is an infrequent
occurrence in hepatic diseases. The signs of hepatic
encephal opat hy such as denentia, circling, head pressing,
aggression, transient blindness etc. can also be msinterpreted
as signs of primary CNS disease. Polydipsia and polyuria are
commonly present in dogs with hepatic failure and may be the only
hi stori cal conplaint of significance.

The physical exam nation of patients with hepatic disease is
often no nore rewarding than the history. The presence of
jaundi ce, a pal pably enlarged liver (symetrical/asymetri cal
| umpy?) and ascites nake the diagnosis unconplicated, but rarely
are all these findings present. Acholic feces and hepatonegal y
are the only two definitive signs of hepatic abnormalities, since
jaundice may be prehepatic in origin. The presence of normally
pi gnented stools in a constipated ani mal does not indicate the
current status of bile flow A fresh fecal sanple should al ways
be evaluated for the presence of normal bile pignmentation.
Acholic feces tend to be fatty and clay or slate-colored froma
| ack of stercobilin. Jaundice, in the absence of anemia, is good
evi dence for hepatocellular or posthepatic biliary disease. Pain
on pal pation of the liver results fromtension on Aisson's
capsule and is indicative of acute di sease processes (congestion
or inflammation), as chronic hepatic disorders are rarely
pai nful. The liver should be pal pated, if possible, for size,
shape, and |l ocation. The normal liver is difficult to palpate in
the dog and cat. The borders are sharp and the |iver substance
is firm Hepatonegaly is reliable evidence for sonme degree of
injury.

The nbst comon causes or processes associated with
hepat onmegal y are severe congestion and edenma, bile engorgenent,

di ffuse inflanmation, nodular hyperplasia, infiltrative diseases
(l'i pidosis or anyloidosis), and primary or secondary neopl asi as.
A decrease in hepatic size may exist in acute or subacute




necrosi s, hepatic atrophy and cirrhosis. Ascites, although not a
specific sign of hepatic disease, should nake one suspici ous of
its existence. Palpation in the presence of ascites is often
difficult, if not inpossible, until the fluid is renobved.

LABORATORY EVALUATI ON OF LI VER DI SEASE

Well over 100 tests are currently available for the
eval uation of hepatic disease. This |large nunber of tests is
better correlated with the | arge nunber of nmetabolic activities
the liver is involved in rather than their useful ness as
di agnostic aids. It is inportant for the clinician to select a
few specific tests that fully evaluate the ngjor
anat om cophysi ol ogi cal divisions of the |iver, and understand
their significance, rather than run a barrage of randony
sel ect ed eval uati ons.

Whet her the liver perforns its functions well is determ ned
largely by the integrity and vitality of its enzyne systens.
Alterations in diagnostic tests are usually associated with cell
damage, resulting either in an inability of the liver to perform
a function, or the release of intracellular conmponents that are
nmeasured in the bl ood.

| NDI CATI ONS AND LI M TATI ONS OF DI AGNOSTI C TESTS

The primary clinical indications for evaluating hepatic
di agnostic tests are (1) to establish the diagnosis of prinmary
and secondary hepatic diseases in jaundi ced and nonjaundi ced
animals, (2) to differentiate between the various causes of
jaundice, (3) to provide information necessary to establish a
valid prognosis, and (4) to evaluate the effects of therapy in
hepatic disease. Many aninmals with |liver disease are only
identified after obtaining | aboratory data.

The Iimtations of liver function tests nust be taken into
consi deration when interpreting |aboratory results. No single
test has been devel oped that will assess the liver's total
functional status. Biochem cal functions of the liver do not
beconme equally inpaired in every di sease, as varying degrees of
reserve function exists for each. Oten, sone functions are
severely inpaired (bile secretion) while others are totally
unaffected, i.e., albumn synthesis. The sequence of |oss and
return of biochem cal functions will vary fromone disease to
anot her. Because of the liver's great reserve and regenerative
capacity, abnormal function tests nay not appear until disease is
quite far advanced. Mst routine tests have great |ocalizing
val ue (sensitivity for liver disease) but limted specificity
(will rarely discrimnate between |iver diseases). Tests should
be considered as screening tests i.e. tests which are highly
sensitive and |ocalize a disease process to the liver (al anine
transam nase [ALT], aspartate transam nase [AST], alkaline
phosphat ase [ ALP], and gamra gl utanyltransferase [GGI]), or as
hepatic function tests which assess the liver's ability to
perform nmetabolic work (albumn [ALB], total bilirubin [TB],
serum bil e acids [SBA], blood ammoni a, bronosul f opht hal ei n [ BSP],
gl ucose, congulation profiles, uric acid [UA], cholesterol, blood
urea nitrogen [BUN]).




Even though the presence of hepatic di sease nay be
established, it is inpossible to determ ne a norphol ogi cal or
eti ol ogi cal diagnosis fromenzynme or function tests alone. This
is because many different diseases with widely varied
hi st ol ogi cal pictures produce simlar biochemcal results.
Because of the potentially rapid changes in the status of liver
screening and function tests, diagnosis and prognosis nust be
made on serial evaluations of specific functions rather than on
single, isolated diagnostic panels.

The proper interpretation of |laboratory data is one of the
greatest challenges in internal nedicine. The decision on what
is "normal" for a given species in a given lab is critical. The
"normal s" discussed in this section are those the author is
famliar with and may be quite different in other |aboratories.
Al ways establish accurate normal ranges for the species in
guesti on.

SERUM ENZYMES

Nuner ous serum enzymne determ nations are avail able for
eval uati on of hepatocellular and biliary tract integrity. They
are very valuable for as screening tests to identify the presence
of hepatic disease as well as nonitor patients over tine. Serum
enzynes are elevated in hepatic disease for several reasons.
Necrosis of cells or increased nenbrane perneability is
responsi bl e for el evations of serum al ani ne am not ransferase
(ALT), serum aspartate am notransferase (AST), and argi nase.
Retenti on and increased production cause increased |evels of
serum al kal i ne phosphat ase (SAP) and gamra gl utanyltranspepti dase
(GGT) occur in association with biliary tract disease.

Al ani ne Ami notransferase: The serum al ani ne
am not ransferase enzyne is |liver specific in the dog and cat and
shoul d be the enzyme used for the detection of hepatocellul ar
necrosis and inflanmation. ALT enzynes are |localized to the
cytopl asm of hepatocytes and are easily lost to the interstitial
spaces and venous systemw th mnor cellular injury. The
intracel lular concentrations of ALT and AST are 10,000 tinmes that
of extracellular fluid. |In addition to | eakage fromcells
associated with injury, ALT concentrations may increase in the
serum secondary to enzyne induction by drugs (glucocorticoids
anticonvul sants). Certain chem cal agents are known to
dramatically increase the basal intracellular concentration of
this enzyne. This can result in mld increases in the "normal"
serum concentration and with hepatic injury, very high serum
concentrations will be produced by mld |esions. The half-life
of both ALT and AST is reported variably as four hours to 4 days,
thus if injury to the liver is transient, serum concentrations
should return to normal fairly rapidly. Since ALT concentrations
may remain elevated for up to 3 weeks foll ow ng acute
experinmental toxic hepatitis in dogs, it has been proposed that
the continued serumactivity may reflect the involvenent of this
enzynme systemin protein synthesis associated with hepatic
regeneration and not progressive injury. Elevations occur after
| eakage fromeither necrotic cells or fromcells surrounding the
necrotic area that are stinmulated to produce abnormal amounts of




this enzynme. Elevations in ALT in dogs are seen with infectious
cani ne hepatitis, cholestasis, neoplasia, |ipidosis, suppurative
necrosi s, anem as and any other condition resulting in active
hepat ocel | ul ar necrosis or inflammation. Normal values for ALT
in the dog and cat vary between | aboratories, but are generally
less than 60 1U. In acute diseases, the magnitude of rise
generally correlates with the severity of injury. Very high

val ues do not necessarily carry a poor prognosis as |arge nunbers
of viable hepatocytes are necessary to produce and rel ease
massi ve quantities of the enzynme. 1In sone chronic |iver diseases
(cirrhosis), the magnitude of rise in ALT does not correlate with
the severity of illness, and, in fact values nay be normal. In
these situations, little active inflammation is taking place and
the hepatic nmass is sufficiently reduced so that very high |levels
are no | onger physiologically possible. In acute severe disease
in dogs, ALT may be increased 100 fold. |In extrahepatic biliary
obstruction, ALT values comonly are 20 to 70 tinmes nornmal .
Fol | owi ng enzynme induction with anticonvul sants, values may be 4
to 50X normal, while with glucocorticoids they typically are 2 to

10X normal . Dogs with hepatocellul ar carcinoma often have val ues
for ALT that range from3 to 35X normal. In cats ALT
concentrations associated with acute necrosis or

chol angi ohepatitis range from2 to 45 times nornmal. In
|ipidosis, values are 2 to 10 tinmes normal. Wth severe anem a
or sepsis or Felv associ ated di seases values range from2 to 5
times normal. In cases of extra hepatic obstruction, ALT val ues

in cats typically range from5 to 45 tinmes the upper norma
range.

It is inmportant to remenber that although ALT is highly
sensitive and specific for the presence of hepatocyte injury in
dogs and cats, elevations are NOT specific for any particul ar
di sease.

Aspartate transam nase - This enzynme is not liver specific
as it is present in high concentrations in extrahepatic tissues,
not ably skeletal nuscle, kidney and brain tissue. The T 1/2 is 5
hrs in dogs and 77 minutes in the cat. Increased AST has a
simlar diagnhostic value to ALT in dogs, however, if AST
concentrations are increased and ALT concentrations are nornmnal,
sonme extrahepatic source (nuscle?) is likely. 1In cats, however,
AST nmay be a nore sensitive indicator of hepatocellular injury
than ALT. AST values are typically nore el evated than ALT val ues
in cats with hepatic necrosis, chol angi ohepatitis,
nmyel oproliferative disease, |ynphosarcoma and chronic bile duct
obstruction. The magnitude of rise in AST in severe acute
hepatic injury in dogs is 10-30X and in cats it is 2-50X. Wth
extrahepatic obstruction in dogs, AST values are often increased
25X and in cats 20X

Serum Al kal i ne Phosphat ase: Serum al kal i ne phosphat ase
(SAP) determ nations are a very inportant part of any liver
di sease workup. Increases in SAP primarily occur in cholestatic
liver diseases on dogs and cats or are a result of drug induction
in dogs, particularly in association with glucocorticoid use.




Since there are dramatic differences between the cat and dog in
terms of SAP interpretation and netabolism they will be
consi dered separately.

ALP is the nost sensitive of the hepatic enzynmes in dogs,
but has | ow specificity. The serum concentration of alkaline
phosphatase in the dog reflects the total activity of several
i soenzynes derived froma nunber of different tissues. To date,
4 serumisoenzynes have been identified by cellul ose acetate
el ectrophoresis. These are fromliver, bone, a glucocorticoid
i nduced i soenzynme, and a fourth isoenzynme from non-hepatic
neopl asns. Al though ot her isoenzynmes of al kali ne phosphat ase
exist within placental, renal and intestinal tissue, their half-
lives are so short in the circulation (less than 6 m nutes) that
significant serum concentrations do not develop. The half-lives
of both the hepatic and steroid isoenzynes is simlar i.e. 66
hours for the former and 70 hours for the latter. Normal SAP is
primarily of hepatic origin with the bone isoenzyne of m nor
i mportance. Once within the circulation, alkaline phosphatase is
not cleared by the liver but is catabolized |Iike other serum
pr ot ei ns.

Many t heories concerning the nmechani smof SAP increases in
hepati c di sease have been proposed, but present evidence favors a
nodi fication of the regurgitation concept. Experinental work has
confirnmed that the rise in SAP associated with liver disease is
secondary to varying degrees of intra or extrahepatic
chol estasis. Chol estasis induces nassive increases in the
synt hesi s of al kali ne phosphatase by both bile duct epithelial
cell s and hepatocytes. This nmassive increase in production in a
dog who is unable to excrete the enzyne through bl ocked bile
canaliculi or ducts leads to regurgitation of alkaline
phosphat ase into the circul ation.

Pat hol ogi ¢ increases in SAP occur in association with a
vari ety of hepatic disorders, in association with increased
endogenous or exogenous gl ucocorticoids, in certain diseases of
bone, occasionally w th nonhepatic or osseous neoplasns and
foll owi ng enzynme induction by nunber of therapeutic agents.
Hepatic disorders are the nost frequent cause for SAP el evations
in the dog. Any hepatic disease that has a degree of chol estasis
will be associated with variable increases in SAP concentrati on.
Conpl ete extrahepatic obstructive biliary tract diseases tend to
produce the greatest rise, often being 10 to 15 times normal in 2
to 4 days. This may increase to 100X in 2-3 weeks. Severe
i ntrahepatic cholestasis will also result in massive increases in
SAP (100X). Diseases that are primarily centrolobular in
| ocation cause very mld increases in SAP, while those at the
peri pheral of the |obule, since they cause nmuch nore severe
inmpairnment to bile flow, often have very el evated concentrations.
Wth early extrahepatic obstruction, the SAP and bilirubin are
mar kedl'y i ncreased while ALT concentrations will be mldly
el evated. Wth tinme, however, obstructive jaundice induces a
chol angitis and pericholangitis that results in significant
alterations in S-ALT concentrations in addition to massively
i ncreased SAP concentrations. Acute hepatocellul ar necrosis
often causes a 2 to 5X increase in SAP.



The identification of a steroid induced isoenzyne of SAP has
been of great diagnostic help to veterinarians. The dog is
uni quely sensitive to the effects of glucocorticoids as they
relate to the hepatic synthesis of a steroid specific isoenzyne.
Most dogs, but not all (~85-90%, w Il have increases in SAP
followi ng the adm nistration of glucocorticoids or ACTH. In
addition, dogs with pituitary dependent hyperadrenocorticism or
functional adrenal cortical tunors frequently devel op nassive
increases in SAP. The magnitude of rise in SAP associated with
steroids may be 100 times normal, which is generally higher than
that seen in nost hepatobiliary disorders. The initial rise in
SAP following steroid adm nistration is quite rapid, often within
a few days. The magnitude of rise appears to be dependent on the
dose, type of steroid, duration of admnistration and individual
patient response. Since hepatonegaly and increased SAP may be
identified in many early Cushingoid dogs w thout other evidence
for this disease, clinicians may el ect to obtain SAP isoenzyne
anal yses, hepatic biopsy or ACTH stinul ation and | ow dose
dexanet hasone test data to identify the cause of hepatic
pat hol ogy. Steroid hepatopathy is associated with m|d increases
in ALT (2-5X normal ), nmassive increases (usually) in AP, and
mar ked hepat onegal y.

Abnormalities involving bone synthesis of SAP are uncommon.
Situations reported to produce mld increases in SAP of osseous
origin include young grow ng puppies, primry and secondary
hyper par at hyroi di sm bone neopl asia, rickets, osteonalacia and
osteoporosis. Although increases in SAP may occur in these
conditions, it usually remains normal. Wen a rise is detected,
its magnitude is less than 5 tines nornmal. Bone neoplasia may be
associated with 2 to 3 fold increases in SAP.

Several commonly used therapeutic agents have been shown to
result in enzyne induction of the hepatic SAP isoenzyne. The
nost i nmportant include primdone, phenobarbital and phenyt oi n,
all commonly used anticonvul sants. The magnitude of rise for
phenobarbital is 30-40 fold, that for primdone and phenytoin is
2 to 12 fold. Primdone nay al so cause a parallel increase in S-
ALT concentrations. As with steroids, clinicians nmust be aware
that drugs they use to treat non-hepatic di seases may i nduce
bi ochem cal and/or norphol ogi c changes in the liver.

Recent experinental and clinical work in the cat support the
val ue of SAP as a diagnostic aid in this species. ALP is |less
sensitive as a diagnostic test in cats, but has higher
specificity. It also does not increase in serumto
concentrations seen in dogs. In general, although SAP does
increase in serumof cats with hepatobiliary disorders, the
frequency and magni tude of such pathol ogical increases is lowin
spont aneous feline hepatic diseases. The reasons for this are
several. Feline hepatic tissue contains only 1/3 the
concentration of SAP per gramas the dog. The serumhalf-Ilife of
feline SAP is considerably shorter than dogs, 6 hours versus 66
hours, thus it is catabolized so rapidly that it takes nmjor
chol estatic disease for its serumactivity torise to a
di agnostically useful concentration. The half-lives of other
ti ssue enzynmes (intestines and placenta) are so short (2 m nutes)



that the only serumisoenzyne identified is that of the |iver.
Total bile duct ligation in cats produces 2 fold increase in 48
hrs and 9X increases in 2 to 3 weeks. Ligation of one hepatic
| obe bile duct causes a 4 fold rise in activity. In conclusion,
al though SAP will rise in feline hepatobiliary disorders, only
those with the nost severe chol estatic di seases have
di agnostically useful increases in this enzyne. D seases we have
associated with increased SAP include hepatic |ynphosarcong,
chronic pancreatitis, chol angi ohepatitis and severe |i pidosis.
Most feline hepatic disorders we have evaluated in our hospital
have not had significant increases in SAP. Cats do not have
i ncreased SAP in association with glucocorticoid adm nistration.
Ganma- J ut anyl t ranspept i dase- Anot her enzyne that is
associated with cholestasis in dogs and cats is gamma-
gl utanyl transpepti dase (GGT). Gamma-gl utanyl transpepti dase- GGT
exists in high concentrations within the biliary tract and
i ncreases are conmmon in obstructive biliary tract disease in dogs
and cats. This enzynme has been evaluated in the dog and cat for
di agnosti c useful ness. The concl usions reached are that GGTI has
di agnostic inplications simlar to SAP but no increased
useful ness in dogs. This may be because canine |liver contains
| ess of this enzynme per gram of tissue than in other species.
The magnitude of rise in bile duct ligated dogs is 10-100X and in
cats it will increase 2-16 fold. Acute inflamuation is
associated wwth mld increases in GGI in dogs and cats (0-3X).
Drug i nduced changes in dogs are 2-3 fold increased over nornal.
In cats, GGI is nore sensitive and has greater magnitude of
rise than SAP for nost feline liver diseases. Conbining results
of GGI with SAP has differential diagnostic value in cirrhosis,
extrahepatic obstruction and intrahepatic chol estasis, GGI val ues
usually increase nore than SAP. In hepatic |ipidosis, SAP
concentrations generally have a greater fold increase than GGT.
Sel ecting several |aboratory tests in the initial evaluation
of patients suspected to have liver disease is nore likely to
lead to a correct diagnosis than using single enzyne eval uati ons.
The two nost widely avail able and used tests are ALT and SAP.
The conbi nation of ALT and SAP as a screening test for diverse
hepati c di sorders should detect between 80 and 100% of al
di agnosed cases of |ipidosis, malignant neopl asia, hepat ons,
cirrhosis and hepatitis. Evaluation of both tests together w |l
produce significantly increased diagnhostic sensitivity.

HEPATI C FUNCTI ON TESTS

Mul tiple tests of hepatic function exist for use in dogs and
cats with hepatic disease. In contrast to enzyne tests which
have high sensitivity and are very useful as screening tests to
detect liver disease, function tests give information relative to
the ability of the diseased liver to maintain its norma
nmet abolic work | oad. Hepatic function tests, |ike hepatic
enzynmes, have little specificity in regards to discrimnating
bet ween various hepatic di seases. They are useful in assessing
overal |l hepatic biochem cal health, give an indication relative
to chronicity of disease and aid in establishing a rational
prognosi s.




TESTS OF HEPATI C EXCRETORY AND SECRETORY FUNCTI ON

Van den Bergh Reaction - A nunber of valuable and relatively
sinple | aboratory determ nations are avail able for the assessnent
of the excretory or secretory capabilities of the liver. The
estimati on of serum concentrations of the total, free, and
conjugated bilirubin and urinary and fecal bile pignments are used
primarily in the differential diagnosis of jaundice. The history
and physical exam nation of the patient, including exam nation of
urine and fecal color, will usually serve to establish whether
jaundice is prehepatic (henolytic), hepatic or posthepatic
(obstructive) in origin. The use of |aboratory eval uations
confirms the clinical findings and establishes base |line data for
future use in evaluating therapy or prognosis.

The Van den Bergh test eval uates the anmount of conjugated
and total bilirubin in the serumand is used primarily to
separate cases of hyperbilirubinem a into conjugated or
unconjugated forns. Normal total serumbilirubin is |ess than
0.6 ng/gl in the dog and 0.2 ng/dl in the cat, the bulk of it
bei ng unconj ugat ed. Prehepatic or henolytic cause for
j aundi ce have several typical findings. The aninmal should be
noderately to severely anem c. Hepatic enzyne and function tests
(except total bilirubin) should be normal in the early stages of
di sease. Wth tinme, however, hepatic enzynes are often mldly to
mar kedly elevated (2 to 10X increase) if severe henolytic anem a
exists. The majority of the serumbilirubinis initially
primarily free or unconjugated and total bilirubin values rarely
exceed 10 ng/dl, with 2 to 5 ng/dl total serumbilirubin val ues
bei ng nore typical of henplytic disease. |If hepatic hypoxia
devel ops secondary to severe anem a, the hyperbilirubinem a often
has a preponderance of the conjugated product present. This wll
occur within a few days follow ng the onset of
hyperbi |l i rubi nem a. The feces are darker brown or green and
early in henolytic cases, urine bilirubin is negative or trace
positive. Bilirubinuria (conjugated only) al so beconmes marked
within a few days follow ng the onset of henolytic jaundice due
to secondary hepatic-injury or increased renal metabolism and
excretion of free bilirubin. Uine urobilinogen concentration is
hi gh.

The Van den Bergh reaction is of little or no value in
differentiating hepatocellular from posthepatic jaundice. In
hepat ocel | ul ar jaundice, no anema is present or if present, it
is mld (PCV = high 20's or 30's). Bilirubinuria is marked,
conj ugat ed hyperbilirubinema is present (> 50% conjugated) but
total bilirubin varies from1l to 30 ng/dl. Hepatic biochem ca
profiles are significantly abnormal but val ues of i ndividual
tests are highly variable. The diseased |ever cells stil
mai nt ai n reasonabl e conj ugati ng but intrahepatic chol estasis
causes regurgitation of the conjugated bilirubin into the bl ood.

Post hepatic jaundice is caused by partial or conplete
mechani cal bl ockage of the conmmon bile duct. Severe
hyperbi |l i rubinem a exists with the mgjority (60to 90% being
conjugated. Bilirubinema is marked. Urine urobilinogen wll be
negative in conplete obstructions. Coagulation profiles may be
abnormal due to decreased vitam n K absorption. The stools nmay



be acholic (gray, pale and fatty). Anem a is absent unless
coagul opathies are present. Many dogs and cats with posthepatic
j aundi ce appear rel atively healthy when conpared to the depth of
their jaundice. Posthepatic jaundice should be suspected in any
dog or cat that feel relatively well but has severe icterus.

Regardl ess of the cause for icterus, it is inportant to
determne the levels of serumbilirubin and the concentrations of
conj ugated to unconjugated product early in the disease, as the
ratio of the conjugated to unconjugated product changes with
time, making valid interpretations later in the disease nore
difficult.

Uine Bile Pignents-The two urine bile pignents of greatest
clinical significance are urine bilirubin and urine urobilinogen.
Bilirubin is seen in the urine 20 to 60% of normal dogs due to
the low renal threshold and will be present in any febrile
condition. Male dogs excrete nore than femal es. The routine
test to detect bilirubinuria is the tablet diazo reaction (lcto
test, Ames Co.,) Pathological bilirubinuria in dogs is indicated
by a 2+ to 3+ Icto test reaction at a urine specific gravity of

1.035 or less. In cats, bilirubinuria is always significant!
Any hepat ocel | ul ar or posthepatic liver disease will produce

el evated | evels of urine bilirubin and bilirubinuria nmay be the
first indication of disease.

Urine urobilinogen results fromthe enterohepatic
circulation of reduced bilirubin and its subsequent renal
cl earance. The presence of urine urobilinogen is evidence that
the bile duct is at least partially patent, while its absence,
unl ess on repeated urinalyses, carries little significance. |If
repeat ed negative urine urobilinogen determ nations are recorded,
an obstructed biliary systemis nost |ikely present.

Factors which may alter urine urobilinogen and result in
fal se negative results are (1) dilution in urine to |levels too
low to detect by commercial reagents, (2) use of intestina
antibiotics that suppress intestinal bacteria responsible for
formati on of urobilinogen, (3) intermttent bile secretion into
the bowel in fasting animals could result in sporadic
urobi | i nogen production and absorption, and (4) reduced
absorption of urobilinogen fromthe bowel in cases of
mal absor ption and di arrhea, and nost inportantly, conversion of
urine urobilinogen to urobilin by exposure of sanmples to
sunlight. Urine urobilinogen, if exposed to sunlight, is
oxidized to a colored pignent, urobilin. It will not be detected
in normal reactions for urobilinogen and nust be tested for
separately. Urine sanples to be tested for urobilinogen should
be kept in opaque containers or protected fromsunlight if
anal ysis is delayed for several hours.

Decreased urine urobilinogen is nost often seen in cases of
obstructive jaundice, a relatively rare entity in veterinary
medi ci ne, or secondary to the factors |isted above. |Increased
urine urobilinogen levels occur in henolytic states fromthe
general increase in all bile pignents, in hepatitis, when
reabsorbed intestinal urobilinogen is not efficiently ex-excreted
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by the liver, and in cirrhosis with inpaired hepatocellul ar
function but mnimally involved biliary excretory pathways.

SERUM BI LE ACI DS ( SBA)

Serum bil e acid assays have suppl anted BSP and | CG
determ nati ons as one of the nobst sensitive hepatic function
tests available for routine use in clinical practice. They are
very sensitive in anicteric animals with mld |iver disease.
They are nore sensitive than total bilirubin since the SBA pool
is larger than that for bilirubin, and SBA undergo nore extensive
enterohepatic circulation. SBA are superior to BSP as a function
test and since SBA and bilirubin are renoved by separate
mechani snms, they are useful in icteric aninmals. They have been
shown to be equal to bl ood ammoni a concentrations in the
di agnosi s of portal systemic shunts in dogs and cats. They also
provi de informati on on the seriousness of a di sease process, and
may support the hypothesis that portal system c encephal opathy is
present when other tests are equivocal. They nmay be useful in
the differential diagnosis of icterus as they are normal in
hemol ytic jaundi ce unless hypoxic injury to the liver has
occurred. They are gaining w de acceptance as a useful
adj unctive diagnostic test once screening tests determ ne that
liver disease is present.

Bile acids are a normal conponent of bile. They are
synt hesi zed from chol esterol and are a nornmal elimnation route
for cholesterol. Wthin the liver they are conjugated, primarily
with the amno acid taurine, in dogs and cats. The primary bile
acids in dogs and cats are cholic and chenodeoxycholic acid.
Once synthesi zed, they are secreted into bile canaliculi and
stored in the gall bladder. During a neal, hunoral and hornonal
stimuli cause gall bladder contraction and rel ease of bile acids
into the duodenum Two hours followng a neal, a consistent
increase in serumbile acids occurs in normal animals. Factors
pronoting gall bladder contraction include those active in the
I nterdi gestive and digestive periods. Mtilin, a G hornone is
t hought to affect gall bladder contraction during the
i nterdi gestive period and acid, fatty acids, am no acids and
chol ecystokinin (CCK) all play a role in stinulating the gal
bl adder to contract following a neal. Bile acids are inportant
in the digestion of dietary lipids. They aid in the
mcellarization of triglycerides which enhances the action of
pancreatic lipase. Wthin the intestine primary bile acids may
be nodified to the secondary bile acids; cholic acid to
deoxychol i ¢ acid and chenodeoxycholic acid to lithocholic acid.
The majority of intestinal bile acids are actively reabsorbed in
the ileum enter the portal vein and are reextracted by the liver
to again be stored in the gall bladder. Daily fecal |osses
anount to only 2 to 5% of the total bile acid pool. Thus,
hepatic synthesis of bile acids requires mniml hepatic function
on a day to day basis due to the efficient recapturing of
circulating bile acids. In fact decreased synthesis is not
t hought to be inportant in assessing serumbile acid
concentrations in dogs and cats, since so little demand is pl aced
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on the liver to replace the snall daily fecal |osses. During
nmeal s, the total bile acid pool recirculates 2 to 5 tinmes. After
a 12 hour fast, few bile acids remain in the circulation, having
been efficiently renmoved fromthe bl ood and stored in the gal

bl adder. First pass extraction by the normal |iver approxinates
70 to 90% This is true regardless of the quantity of bile acids
in the portal blood. Since a fixed percent normally escapes
hepatic extraction, mld increases occur for 4 to 6 hours
following a neal in healthy dogs and cats. Portal vein bile acid
concentrations are 6 tines peripheral vein concentrations during
fasting in dogs. A nunber of hepatic processes are involved in
mai nt ai ni ng normal values for fasting or post-prandial bile acid

concentrations. These include: intestinal absorption, portal
delivery, hepatic extraction, hepatic conjugati on and hepatocyte
secretion into the bile nmust all function well. Mst hepatic

di seases associated with alterations in serumbile acids have
i mpai red hepatic perfusion or pronote regurgitation of bile acids
into serum

Bil e acids are useful adjuncts to the diagnostic work up of
patients with liver disease. They should not be used as
screening tests but add significantly to the functional
assessnment of patients with liver disease once it has been
identified. Both 12 hour fasting and two hour postprandi al
sanpl es are usually obtained. Recent data on cats suggests that

a 5 hour fast nay be reliable in cats. 1In patients that have
been anorectic for several days, fasting values may occasionally
be normal. The failing liver still slowy renoves bile acids,

even though its functional capacity to do so is severely
inmpaired. By feeding the animal, a | arge endogenous | oad of bile
acids enters the intestines, are absorbed, and nust be renoved by
the diseased liver. Normal fasting and post-prandi al val ues for
dogs are <5 and <15 mcronoles/L, and for cats are <3 and <12

m cronol es/L, respectively. Factors which may decrease SBA
concentrations include small intestinal diseases that inpair
distal ileal absorption, rapid small bowel transit tinmes or
nmucosal disease, and inability of the liver to synthesize
sufficient bile acids to normalize serumlevels. |In spite of

t hese concerns about falsely depressed serum concentrations,
clinical evaluation of dogs with small intestinal diseases

i ndi cated they had normal fasting SBA concentrations. These dogs
had normal |iver function, however.

In the evaluation of patients with known |iver disease
fasting SBA values are usually obtained initially, with post-
prandi al val ues being used if fasting values are normal and an
i ndi cation about the functional integrity of the liver is wanted.
I n addition, since occasional animals with serious liver disease
wi |l have normal fasting values, the post-prandial value confirns
that the disease is, or is not, causing functional damage. In
conparison testing of fasting SBA with other routine liver
screening tests, they were determ ned to inprove the diagnostic
performance of all the others (ALT, AST, ALP, GGI, TB, ALB,
urea). Fasting SBA of >30 had >90% specificity that significant
liver disease was present on biopsy. |If values exceeded 50, the
specificity was 100% In cats, specificity of fasting SBA was
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>90% when val ues were >5 and 100%if >20 m cronol es/L. Li ver

bi opsy shoul d be consi dered when fasting SBA val ues exceed 30 in
dogs and 20 in cats. The best conbination of tests to increase
di agnostic sensitivity occurs by conmbining SBAwith ALT, and TB
for both dogs and cats. It is inportant to renmenber that SBA are
not specific for any given disease, rather they detect
significant abnormalities in hepatic function at early stages and
predi ct whether hepatic lesions will be found, but do not give

i ndi cations about the cause for the el evations.

Post - prandi al SBA val ues occasionally do not rise above
fasting val ues and sonetinmes actually decline 2 hours after a
meal . A nunber of reasons for this phenonenon exists. Meal size
appears to be inportant in stinmulating gall bladder contraction.
Frequently, 2 to 3 tablespoons of a canned, high fat diet are
used as the test nmeal, while in developing the test, normal neals
were fed to dogs and cats. Patients with hepatic failure may not
readily consunme a normal neal at one tinme. W usually use
prescription diet p.d for dogs and c/d for cats, if signs of

encephal opathy are absent. |[If the patient is protein intolerant,
a reduced protein diet may be used and supplenented with 1 to 3
t abl espoons of corn oil. It has been recently denonstrated that

0.5 tabl espoons/ kg body weight of c/d or 3 tabl espoons c/d per
cat was sufficient to consistently induce a significant rise in
post - prandi al SBA concentrations in normal cats. O her

expl anations for failure of post-prandial values to increase

i nclude: delayed gastric enptying, variations in how dogs and
cats normally respond to food stimulated gall bl adder
contraction, slow delivery of bile acids to the ileum mnucosa

di seases which inpair absorption, and spontaneous enptying of the
gal | bl adder during the fasting period. 1In animals with conplete
bil e duct obstruction, SBA values would al so not be expected to
go up significantly following a neal since the gallbladder could

not enpty.

ORGANI C DYE EXCRETI ON

Upt ake and excretion of a nunber of organic dyes have been
used as a sensitive index of hepatic function for many years.
The purpose of utilizing such clearance tests is to evaluate the
functional capacity of the liver. Such tests assess the ability
of the liver to renove a given volunme of a substance per unit of
time. These tests are some of the nost reliable and sensitive
i ndi cators of hepatic function available. They are useful for
assessing liver function when hepatic enzynme tests are nornal but
hepatic disease is still suspected. O these dyes,
sul f obr onopht hal ein (BSP) and i ndocyani ne green (1 CG have the
greatest clinical application, at present. Both are primarily
excreted fromthe body via the bile after uptake and conjugation
by the liver. Because of the hepatic netabolic pathways invol ved
in their excretion, they are sensitive indicators of hepatic
di sease. In addition to normal hepatic biochem cal integrity,
the excretion of these dyes requires a normal hepatic blood flow
for proper elimnation. Thus, elevated BSP and | CG retention
will occur in conditions altering hepatic blood flow, such as
congestive heart failure or other diseases inducing chronic
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passi ve congestion. Unfortunately, due to rare anal phylactic
reactions to BSP in nman, this test is no |longer used in human
medi ci ne. This has nade the dye difficult to obtain for

veterinarians. It can still be purchased through chem cal supply
houses but its availability is |imted and few | aboratories
routinely performthis test at the present tine. It has largely

been repl aced by neasurenment of fasting and post-prandial serum
bil e acid concentrations.

Measurenent of BSP is the sinpler and nore econonical of the
two dye clearance tests. A standard dose of 5 ng/kg is injected
i ntravenously and a pre-injection heparinized bl ood sanpl e taken.
Thirty mnutes later, a second bl ood sanple is taken from an
alternate vein. Normal dogs have | ess than 5% retention of the
dye after 30 m nutes, although values up to 10% retenti on have
been found in dogs with no histol ogical evidence of hepatic
di sease. Del ayed BSP excretion is seen in such diseases as
i nfectious canine hepatitis, fibrosis, |ipidosis, diabetes
mellitus, leptospirosis, portal vascul ar anonalies and
carbontetrachl ori de toxicosis. Normals should be determ ned for
your clinical situation as different |aboratories have variable
techniques for interpreting the percentage dye retention.

Det erm nations of BSP retention in jaundiced animals is not
recommended, as bilirubin conpetes with BSP for uptake and del ays

in excretion will be difficult, if not inpossible, to interpret
accurately. It has been reported that total bilirubin
concentrations of less than 5 ng/dl will not interfere with BSP

upt ake by the liver. The results of BSP testing nay be
significantly altered in hypoal bum nem c patients. BSP is bound
to a great degree to albumn in the blood. Only the snal
fraction of unbound or free BSP is actively cleared by the liver.
I n hypoal bum nemi ¢ states nore of the injected BSP is unbound and
avai l abl e for excretion in any given tinme period. Therefore, it
has been proposed that BSP retention may be falsely |owered in
hypoal bum nem ¢ patients with hepatic disease. This has not been
substantiated in clinical patients, however. Phenobarbital has
al so been reported to significantly increase the rate of renoval
of BSP fromthe circul ation

| ndocyani ne green is also a sensitive clearance test for
canine liver function, although it requires nore sophisticated
equi pnent and is sonewhat nore expensive to use. |ICG after
i ntravenous adm ni stration, has an exponential di sappearance from
the blood during the first 15 mnutes. By taking 3 tined bl ood
sanples during that interval, the half time for |ICG clearance can
be determ ned. The advantages of |ICG over BSP are that in
addition to neasuring dye clearance it can be used to estinate
hepatic bl ood fl ow and plasma volunme. The range for the
fractional clearance of ICGis 5.5 to 9.8%per mnute. For nost
clinical situations, the BSP retention test is as satisfactory as
| CG det erm nati ons.

PROTEI N SYNTHESI S

Tests to evaluate the integrity of hepatic protein synthetic
capabilities are useful in evaluating animals with hepatic
di sease. Al the plasma al bum n, fibrinogen, and prothronbin
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synthesis occurs in the liver. Wth inpairnment of hepatocellul ar
function, synthesis of plasma proteins is depressed and | evels
fall. Since many other conditions will depress plasna protein

| evel s, hypoal buminem a is not specific for hepatic danage and
nust be interpreted in conjunction with other hepatic diagnostic
tests and ruling out the other causes for hypoal bum nem a
(anorexia, G loss, glonmerular |oss).

Nor mal t ot al plasna protein levels in the dog and cat are
between 6.0 and 7.5 gmdl. The normal half-life of plasm
al bumin is approximately 9 days, thus, levels will decrease
slowy even if synthesis is totally interrupted. In addition,
hepatic al bum n synthesis is normally occurring at 1/3 naxi nmal
capacity, during disease states, increased production can
conpensate for partial |oss of function for variable tine
periods. A separation of serumprotein into al bum n and gl obulin
fractions is absolutely necessary if proper interpretation of
total serumprotein values is to be nmade. Serum al bum n |evels
can becone quite depressed with | ongstandi ng hepatic di seases (<1
to 2 gmdl), but because gammagl obulin | evels are often el evated,
total serum protein determ nations may be near nornmal. The
presence of hypoal bum nem a supports a diagnosis of chronic
hepatic disease. In animals wth hypoal bum nem a, a guarded to
poor prognosis is generally warranted, irrespective of the cause
for the liver disease. The one exception is animals with
surgically correctable portal vascul ar anonali es.

Serum gamrma gl obulins are often elevated in hepatic
di sorders (hepatitis, diffuse fibrosis), although the nechanisns
for this elevation are poorly understood. The practice of using
al bum n-gl obulin ratios al one should be di scontinued in deference
to eval uating the absolute values for al bumn and gl obulin
concentrations.

Procoagul ant Synt hesi s-The liver is capable of synthesizing
all the coagul ation factors except factor VIII and cal ci um
Abnormalities in prothronbin tinme (PT), activated clotting tine
(ACT), activated partial thronboplastin tine (APTT), and thronbin
time (TT) may all occur. 1In spite of these abnormalities being
det ect abl e on coagul ation profiles, overt bleeding due to factor
deficiencies is rare. Qher factors often precipitate a bl eeding
epi sode such as G wulcers, surgery or trauma. |In general,
significant coagul opathies are nost |likely to develop in aninals
wi th severe parenchymal failure or extrahepatic bile duct
obstruction. The PT and PTT are nost useful in differentiating
these two conditions. |If the animal has conplete bile duct
obstruction, providing 5 to 15 ng of vitamn K-1 should result in
a 30% or greater shortening of coagulation paraneters in 12 to 24
hours. I n parenchyrmal failure, inability to synthesize vitamn K
is the reason for the coagulopathy and it will not be corrected
by parenteral vitam n-K

AVMONI A METABOL| SM

Ammoni um t ol erance tests have been well evaluated in
clinical and experinental hepatic disorders in dogs and cats in
recent years. The test involves the oral adm nistration of an
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ammoni um sal t (anmoni um chl ori de) and neasuring the bl ood NH3
concentration 30 mnutes later. The test is particularly useful
for assessing the integrity of the hepatic portal system The
orally adm nistered drug enters the small bowel, the ammoniumis
converted to anmonia by the al kaline intestinal contents and

absorbed. If significant portal vascul ar shunti ng,
hepat ocel lul ar failure or deficiencies of urea cycle enzynes
exi st, bl ood anmonia concentrations will be significantly

el evated. The procedure involves orally or rectally
adm ni stering NHgCl at a dosage of 100 ng/ kg up to a maxi mum of 3
gns. The ani mal should be fasted for 12 hours and the anmmoni um
salt admnistered diluted in 20 to 50 mMl of water to prevent
vomting. It may be given by syringe or stomach tube. This
procedure has been well tolerated by many dogs and cats with
severe hepatic failure except for occasional vonmting or nausea.
Rarely, this test may precipitate a bout of hepatic
encephal opat hy. Sanpl es of heparini zed blood are drawn at zero
time and 30 mnutes following the drug. Normal values for the
dog are between 60 and 120 pg/dl on fasting sanples and | ess than
200 pg/dl at 30 mnutes and generally there is less than a 2 fold
i ncrease. Although nmany animals with signs of hepatic
encephal opat hy have rai sed fasting bl ood ammobni a concentrati ons,
a significant nunber of dogs with severe hepatic failure will be
normal, so that resting concentrations alone may not be
di agnostic. W, therefore, routinely perform ammonia chal | enge
tests unless the animal is show ng obvi ous signs of
encephal opathy. Significant increases are nost often seen in
portal vascul ar anomalies or chronic cirrhotics. W have found
bl ood NH3 concentrations to be particularly useful in dogs with
congenital vascul ar anonmalies while the BSP test has had greater
reliability than NH3 in a limted nunber of chronic fibrotic
liver diseases. More clinical data is needed on cases where both
tests have been run sinmultaneously in order to determne if
ei ther one has greater diagnostic accuracy in selected hepatic
di sorders. Ammonia tol erance testing has no greater sensitivity
than pre and post-prandial serumbile acid values and is mnuch
nore sensitive to errors in handling. Long venous occl usion
during collection may al so fal sely el evate bl ood ammoni a
concentrations. Hepanni zed bl ood nust be placed on ice and
shoul d be anal yzed within 30 m nutes of collection. Frozen
pl asma has unpredi ctabl e increases or decreases when conpared to
results run imediately fromdogs. 1In cats frozen plasma val ue
for NH3 are stable for 48 hrs.

Low Bl ood Urea Nitrogen-Inpaired urea synthesis from anmoni a
may occur as a late conplication of |iver disease due to a
severely decreased functional mass (70%, or nore commonly,
secondary to acquired or congenital portal system c shunting.
BUN concentrations bel ow normal have very | ow sensitivity and
specificity for hepatic disease. Low values nay be a result of
anorexia, |low protein diets, diuresis, and pol ydi psia. They may
al so be increased by many vari abl es negating their value in nost
animals with hepatic failure.
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BLOOD GLUCOSE

The liver plays a major role in normal carbohydrate
met abolism During fasting, it is responsible for maintaining
bl ood gl ucose val ues via gl ycogenol ysis and gl uconeogenesis. The
ability of nost animals to naintain normal bl ood glucose val ues
in the presence of severe hepatic disease is remarkable.
Hypogl ycem a i s uncomonly docunented. It is nore likely to
occur and be clinically significant in dogs with ful m nant
hepatic failure, congenital portal vascul ar anonalies or
cirrhosis.

CHOLESTEROL. METABOLI SM

Measur enent of serum chol esterol and chol esterol esters have
been used as supportive evidence for the presence of hepatic
di sease and nmay be of limted value in prognosis. The liver is
the mai n source of endogenous chol esterol protection. Large
anounts are excreted in the bile and partially converted to bile
acids and their salts. The liver is also responsible for the
normal esterification of cholesterol, esterified chol esterol
conprising 60-80% of the total serumlevels. Total serum
chol esterol |levels are often elevated in obstructive biliary
di sease. The elevations are due, in part, to regurgitation, but
are also a result of increased bile salt release to plasnma, which
hol ds chol esterol and other lipids in solution, preventing their
ti ssue upt ake.

Wth hepatocel lular disease or partial system c shunting,
both total and esterified fractions tend to fall as the di sease
progresses. Progressively decreasing total and esterified
chol esterol val ues are considered a poor prognostic sign in nan.
Normal total chol esterol values range from 125 to 250 ng/dl and
are affected by such variables as diet, exercise, and netabolic
di seases (di abetes nellitus, Cushing's Syndrone, hypothyroidism
and nephrotic syndrone).

URI C ACID

Uic acid levels in serumwere used at one tinme as an
i ndi cati on of hepatocellul ar danage since, in the dog, uric acid
is converted in the liver to allantoin for excretion. Wth |iver
cell damage, uric acid will increase (> 0.6 ng/dl). Since the
advent of newer and nore sensitive tests (bile acids, SAP, ALT),
the use of uric acid as a diagnhostic test has little val ue.
I ncrease of urine uric acid concentrations may predi spose dogs
and cats to the formati on of anmmoniumurate or uric aid
urocystoliths. In addition, the presence of ammoni um urate
("biurate") crystals in urine is seen in many dogs wth
congenital portal system c shunts.

RADI OGRAPHY

Pl ain and contrast radi ographs and hepatobiliary
ul trasonography can be used to evaluate the |iver in suspected
cases of hepatic disease. |If ascites is present, it nust be
removed prior to survey radiographic evaluation for consistently
reliable results to be obtained. For ultrasonography, however,
fluid often aids in the procedure. Survey filnms enable the size,
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shape and position of the liver to be ascertained. Normnal
radi ographic liver size has not been precisely determ ned, partly
because of the great variability between dogs and cats, and the
fact that it changes position with respirations, positioning,
obesity and di sease in adjacent organs. Liver size is best
evaluated in the lateral projection as often the |iver shadow on
the ventro-dorsal view is obscured by adjacent organs. 1In
| ateral recunbency the diaphragmatic crura are very nobile. The
dependent crus sags forward nore than the upper one causing the
liver to ook larger in right lateral recunbency. Respiratory
novenents al so cause the liver to shift its position
significantly. Upon inspiration, the liver noves caudally and on
expiration, cranially. The normal caudal liver margin on the
| ateral projection thus may shift approximately one centineter
cranial or caudal to the costal arch in dogs. Hepatonegaly is
not difficult to interpret. Reduced hepatic size, however, is
often not fully appreciated radi ographically. M crohepatica nost
often is seen with congenital vascul ar anomalies that produce
hepatic atrophy, or in chronic, fibrotic liver disease with scar
ti ssue contracture and cellular collapse. Small livers can only
be assessed by the position of adjacent organs or by
pneunoper it oneogr aphy or ul trasonography. When the liver is
reduced in size adjacent abdom nal viscera shift cranially, i.e.
stomach, pylorus, spleen and duodenum The stonmach angl e, rather
than being vertical or angled slightly cranial to caudal wll
have the pylorus shifted cranially while the cardia remains fixed
inits normal position. Putting a small quantity of gas (air)
into the stomach with a stonmach tube is an easy mnethod of
assessing the position of the caudal liver margin relative to the
st omach.

Contrast angi ography of the liver has received intense
i nvestigation as clinicians have becone increasingly aware of the
i nportance of congenital vascular anonmalies as a clinical entity.
Contrast angiography is at present the only dependabl e nmethod of
determining if a vascular shunt exists and if it is surgically
correctable. In addition to identifying congenital vascul ar
anonal i es, angi ography can determne if portal hypertension is
due to intra or extrahepatic portal vein obstruction and aid in
t he di agnosis of hepatic and pancreatic neoplasia. Four
radi ographi ¢ techni ques have been used to eval uate hepatic bl ood
supply, cranial nesenteric arteriography, transabdom nal
spl enoport ography, operative nesenteric portography and coeliac
arteriography. Splenoportography and nesenteric portography are
t he easiest techniques to use and do not require sophisticated
radi ographi c equi pnent to perform Al though the techni que for
both oral and intravenous chol angi ography have been wel | worked
out in dogs and cats, they have limted clinical useful ness
because of the infrequency of obstructive biliary tract disease.

Hepatic ul trasonography is very useful in the evaluation of
animals with hepatic disease. It is particularly beneficial in
animals with ascites. In addition to size, shape and position of
the liver, its echotexture (density) can be assessed, and
eval uations of the biliary and portal venous systens can be made.
Extrahepatic biliary obstruction can be diagnosed via
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ul trasonography. Hepatic neoplasia may al so be presunptively

di agnosed vi a ultrasonography. In sone cases, ultrasound gui ded
bi opsy of focal hepatic | esions can be done. Biopsy of snal
livers can al so be aided by ultrasonography.

Bl OPSY

Li ver biopsy is technically not a function test but it
remai ns as one of the nost inportant diagnostic aids avail able
for clinical evaluation of patients with hepatic disease. In
many cases, even after a careful clinical and | aboratory
eval uation, a specific etiologic or norphol ogic diagnhosis is
| acki ng and biopsy is the only nethod of obtaining such
information. Liver biopsy is not an innocuous procedure and
shoul d only be consi dered when the potential benefit to the
pati ent outwei ghs the inherent risks of the technique. Biopsy of
the liver is indicated primarily when a specific diagnosis is
| acking, as an aid to determ ne or evaluate therapy, and to
establish a prognosis. Successful results of liver biopsy are
nost often obtai ned when diffuse hepatic di seases are invol ved
(l'i pidosis, amyloidosis, diffuse neoplasia, glycogen storage
di seases toxicities), or when diffuse necrosis and fibrosis
exist, rather than with focal lesions. This is so because the
size of the sanple is snmall and the sanple is nost easily
obtai ned by a blind technique.

Prior to performng |liver biopsy, the clinician nust be
famliar with the techniques avail abl e and be prepared to control
any of the potential (but rare) conplications follow ng biopsy
(henorrhage, bile peritonitis, sepsis, etc). As prebiopsy
consi derations, a conplete clinical and | aboratory eval uation
nmust be perforned and an activated clotting tinme determ ned.
Abdom nal ul trasonography can be very hel pful prior to and during
liver biopsy. Inpression snears and cultures of the biopsy
mat eri al should be taken prior to fixation in formalin and may
yi el d useful diagnostic information. Special stains for
determining if fat or glycogen is present should be avail abl e.

Pot enti al post-biopsy conplications are bile peritonitis,
foll ow ng i nadvertent penetration of the gall bladder or an
engorged bile duct under pressure, henorrhage, injury to other
organs and pneunot horax. Patients should be kept quiet for 24 to
48 hours after biopsy and the clinician should avoid any deep or
excessi ve pal pation. Any post-biopsy henorrhage can usually be
controlled by fresh, whol e bl ood transfusions.

Needl e biopsy is the nost efficient in terns of tinme and
cost of the various procedures avail able for obtaining hepatic
ti ssue. The needl es used nost often are the Tru-Cut, Menghini or
nodi fied VimSilverman. The choice of needle or surgical
approach depends nore on clinician preferences than scientific
fact. Aspiration needles, |Iike the Menghini, have been
considered to be less reliable for obtaining tissue fromfibrotic
livers and al so generally obtain smaller sanples. A recent study
conparing the Menghini needl e agai nst the Tru-Cut indicates that
except for greater fragnentation of sanples, both needl es
obtained simlar volunes of hepatic tissue and neither had better
success in fibrotic livers.
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Two recent reports sunmarized the results of a | arge nunber
of |iver biopsies obtained by the transthoracic approach, or a
bl i nd percut aneous transabdom nal approach using a Menghini
needle. O these 182 total cases, only one nortality associ ated
with the procedure was recorded. Significant conplications were
observed in 11/182 (6.0%, these included gall bladder puncture,
(6), 2 required surgery to correct, 4 seal ed spontaneously;
bi opsy of adjacent organs (3 cases, no conplications);
henmoperitoneum 1 case, resolved with cage rest; and 1 case of
transfer of ascites into the thorax through a diaphragnmatic
puncture which was controll ed using thoracentesis and diuretics.
The hi stopat hol ogical results fromthese two studies are
difficult to conpare because of the variability between
pat hol ogi sts readi ng hepatic biopsies. The ten nost often made
di agnoses were (1) steroid hepatopathy, a diagnosis reported only
by one group (18.1% 33/182, this includes both Cushing' s disease
and exogenous steroid admnistration; (2) normal |iver tissue
(15.9% 29/182); (3) neoplasia (14.8% 27/182); (4) inflamuatory
hepatitis, includes chronic active hepatitis which was di agnosed
by only one group (27/182); (5) acute necrosis (11.5% 75/182);
(6) lipidosis (9.3% 17/182); (7) no tissue obtained (6.0%
10/ 182); (8) cholestasis (4.3% 8/182); (9) cholangitis (2.2%
4/ 182); and (10) cirrhosis (1.1% 2/182). Twenty-five of these
182 cases eventual ly had necropsi es and necropsy di agnoses
correlated with the previous needle biopsies in 80% It is
obvi ous, that the biopsy information obtained in these cases
significantly affected the prognosis and therapy of many of these
animals, and this type of information was avail abl e by no ot her
di agnostic nmeans. Because needl e biopsy of the liver is so easy
to I earn and becone proficient at, veterinarians should strive to
master this technique and have it becone a routine part of
hepati c di sease wor kups.
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