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Liver biopsy indications
•Liver biopsy is a diagnostic test

•Only way to definitely diagnose or rule out 
MANY hepatic diseases
• Hepatitis
• Lymphocytic cholangitis
• Copper hepatopathy

•If you believe primary hepatic disease is 
possible, biopsy is likely indicated
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Liver biopsy indications
•Increased serum liver enzyme activities

• In a 
• ALT >2x normal x 4 weeks
• Extrahepatic disease unlikely or ruled out
• Breed is predisposed to hepatic disease

• In a 
• ALT or ALP >2x normal x 4 weeks
• Extrahepatic disease (other than triaditis) 

ruled out
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Liver enzymes: Hepatocellular enzymes
•ALT
• Cytosolic
• Relatively liver specific
• Small amounts muscle and kidneys

• Hepatocyte damage or death
• Only mild increases with glucocorticoids, 

phenobarb

•AST
• Liver and muscle
• Follows ALT in liver disease
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•ALP 
• Inducible, biliary tree
• Liver, glucocorticoid (dogs), bone
• Sensitive in dogs
• Specific in cats

Liver enzymes: Cholestatic enzymes
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•Cholestasis

•Drugs (dogs)

•Cushing’s (dogs)

•Hyperthyroidism (cats)

•Growth

•Bone disease

Increased ALP: Common causes
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• GGT
• Inducible
• Highest levels in liver

• Follows ALP with cholestasis

• ALP > GGT (fold increase):
• Lipidosis (cats)
• Pheno (dogs)

Liver enzymes: Cholestatic enzymes
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Important!

ALT, AST, ALP, GGT are NOT markers of hepatic function!
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Liver biopsy indications
•Acute severe increases in liver enzymes non-
responsive to supportive care

•Hyperbilirubinemia
• Pre- and Post-hepatic ruled out
• Persistent and non-responsive to supportive care

•Hepatic masses
• Attempt FNA first
• Beware of infectious agents

•Repeatable high post-prandial bile acids
• With acquired shunts if pre- and post-hepatic 

portal hypertension ruled out
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Liver biopsy contraindications
•Platelet count <80,000/ul

•Prolonged BMBT

•PT/PTT prolonged >2x upper limit of normal
•Fibrinogen <50% low normal

•(Ascites)
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Do we need imaging first?
•Radiographs likely normal

•Can get ancillary information
• Size of liver
• Uroliths
• Ascites
• Cholecystoliths
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What about an ultrasound?
•Evaluation of extrahepatic structures
• Especially in cases of hyperbilirubinemia
• Gall bladder, bile ducts, pancreas, lymph nodes

•Staging of other organs (bladder stones?)

•Location of solitary hepatic masses
• AUS is SPECIFIC but NOT SENSITIVE for locating 

masses
• Left division had highest specificity and PPV

•Portosystemic shunt evaluation
• Operator dependent
• Variable sensitivity (74-100%)

Vet Surg. 2016 Feb;45(2):208-13.
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Ultrasound is a step toward the correct 
diagnostic path for your patient

ultrasound

biopsysurgery
other
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Comparing hepatic ultrasound findings and 
histopathology in 138 dogs: Normal AUS

48%

28%

10%

10%
4%

Inf lamm ator y

Va cu olar

Neopla sia

Reg ener ation

Va scular

J Vet Intern Med. 2013 Jul-Aug;27(4):806-13.

Normal

Abnormal
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Ultrasonographic appearance is NOT 
reliably diagnostic in dogs or cats
•In animals with abnormal findings on AUS

•Agreement between ultrasonographic
diagnostic category and diagnosis in <40% 
dogs and <60% cats

•Cats likely higher because of lipidosis

•Results improved marginally with bloodwork 
included

Am J Vet Res. 2008 Feb;69(2):212-21.
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Remembering

Ultrasound ≠ Histopathology
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In suspected hepatic disease, a normal ultrasound yields normal 
histopathology just 1/3 of the time. Abnormal ultrasound 

findings correspond with suspected disease <50% of the time.
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Liver sampling options
1. Fine needle aspirate

2. Percutaneous needle core biopsy (Tru-cut)

3. Laparoscopic biopsy
4. Surgical biopsy
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Size matters!
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Fine needle aspirate (FNA) of liver
•Ultrasound-guided +/- sedation if needed

•Can be done with some degree of bleeding 
tendency
• Depends on your and the owners’ tolerance for 

adverse events
• Mild PT/PTT prolongation and mild 

thrombocytopenia

•Lack structural information

•Difficult to read through blood contamination

Ultimately how useful are they for the degree of potential risk?
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When might FNA be helpful?
•Agreement is POOR between liver FNA and 
histopathology in dogs and cats
• 30% dogs and 50% cats in one study

•High sensitivity: Vacuolar change, neoplasia

•Low sensitivity: Inflammation, necrosis, 
hyperplasia

•Likely useful in the case of diagnosing lipidosis, 
mass aspirates, evaluating for diffuse 
neoplasia

If your report says “neoplasia” or “lipidosis” 
you can probably believe it. Otherwise, you 

should pursue further diagnostics.

J Am Vet Med Assoc. 2004 Jan 1;224(1):75-8.
J Am Anim Hosp Assoc. 2013 May-Jun;49(3):190-6.
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What other options do we have?
1. Percutaneous needle core biopsy (Tru-cut)

2. Laparoscopic biopsy

3. Surgical biopsy

30
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Needle core biopsy (Tru-cut)
•“Guillotine” type device

•Preserves hepatic architecture

•Advanced percutaneously after surgical prep 
and stab incision

•Contraindications
• Large volume ascites
• Severe coagulopathy
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Needle core biopsy (Tru-cut)
•Quality is operator dependent and size 
dependent

•Poor correlation with histopathology for 
smaller gauges (18g – don’t use)

•Operating the needle takes practice

•More drawbacks to come later…
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Needle core biopsy
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Laparoscopic liver biopsy
•Why laparoscopy?
• Low morbidity: Two to three small incisions in 

the abdomen
• Low cost
• Ability to get all necessary samples
• One night hospital stay, quick recovery

•Contraindications
• Large volume ascites
• Diaphragmatic hernia
• Large solitary hepatic mass
• Patient too small for equipment

http://advancedanimalcareofcolorado.com
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Laparoscopic liver biopsy: Procedure
•General anesthesia (usually <1hr)

•Two or three abdominal ports placed in 
insufflated abdomen

•Organs evaluated and biopsies taken
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But is it safe?
•106 client-owned cases (retrospective)
• 27% coagulopathic
• 22% thrombocytopenic
• 15% ascites
• 15% FFP before procedure

•Two dogs (2%) converted to open due to 
splenic laceration

•95% survived to discharge
• Non-survivors euthanized due to disease 

progression or poor prognosis

All dogs had biopsies sufficient for diagnosis

J Am Vet Med Assoc. 2016 Jan 1;248(1):83-90.
J Am Vet Med Assoc. 2012 Jan 15;240(2):181-5.
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Surgical liver biopsy
•Generally accepted to have low complication 
rate

•Can easily apply gelfoam and pressure to 
achieve hemostasis

•Higher morbidity

•Potentially higher costs

42
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How do we choose the biopsy method?
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Biopsy method options
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Diagnostic 
quality and 

goals

Patient 
characteristics 

and 
comorbidities
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A comparison of liver sampling techniques in 
dogs
•70 dogs undergoing necropsy

•Compare sensitivity and specificity of three 
biopsy methods to wedge (gold standard)
• Tru-cut (14g), 5mm cup, 8mm punch

•Mean portal triads for single sample: Tru-cut 
2.9, Cup 3.4, Punch 12, Necropsy 30.7

•Agreement with necropsy in 66%, 60%, and 
69% of samples
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Why not always Tru-Cut?
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Need adequate tissue volume for all tests
•For full evaluation we want 

1. Samples for histopathology from multiple 
lobes

2. Samples for copper quantification
3. Bile samples for cytology and culture

•Recommendation is to evaluate at LEAST 11-15 
portal triads

•The cases where the initial biopsy does not 
require a full evaluation are RARE

Biopsy type Portal 
triads/bx

Bx needed for 
11-15 triads

Tru-cut 2.9 5-6

Cup 3.4 4-5

Punch 12 1

Necropsy 30.7 1

48
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Need to biopsy multiple liver lobes
•70 dogs presented for necropsy

•Pathology of all 6 liver lobe samples compared

58%

14%

14%

10%

4%

42%

5/6 lobes
4/6 lobes
3/6 lobes
2/6 lobes

J Vet Intern Med. 2015 Jan;29(1):58-62.

Same 
diagnosis 
6/6 lobes

Discordant 
diagnoses
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Biopsy of at least two lobes increases the chances 
of an accurate diagnosis!
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Need adequate tissue for copper 
quantification
•Labs often require 20-40mg of tissue for 
accurate quantification
• Entire, perfect 14g Tru-cut
• Single 5mm cup biopsy

•Cannot use a regenerative nodule (copper is 
often lower there)
• Also affected by fibrosis and parenchyma loss

•Typically need multiple tru-cut samples for 
adequate volume
• Usually not practical

Am J Vet Res. 2009 Dec;70(12):1502-11.
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What other options do we have?
1. Percutaneous needle core biopsy (Tru-cut)

2. Laparoscopic biopsy

3. Surgical biopsy

•For full evaluation we want 
1. Samples for histopathology from multiple 

lobes
2. Samples for copper quantification
3. Bile samples for cytology and culture
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Comparison of two minimally invasive 
techniques for liver biopsy collection in dogs
•15 client-owned dogs undergoing LLB

•Pre-tied ligating loop vs cup biopsy forceps
• Biopsy weight, volume, histologic value, sx time

•Cup significantly faster
• Need third port placed for ligating loop

•Loop significantly higher weight, volume, 
histologic value

•ALL samples were diagnostic
• One quarter of cup biopsy samples contained <11 

portal tracts

J Small Anim Pract. 2017 Oct;58(10):555-561.
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Comparison of 3 mm and 5 mm cup biopsies 
to wedge biopsies of canine livers
•21 client-owned dogs presented to necropsy

•Compare portal triads and surface area of 
3mm and 5mm cup biopsies to wedges

•Significantly more mean portal triads (21.4 vs 
13.8) and surface area in 5mm vs 3mm
• No surprises there

•Histologic agreement with wedge did not 
differ between the two (67% and 69%)

J Vet Intern Med. 2018 Mar;32(2):701-706.
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Don’t forget the gall bladder!
•Aspirate bile
• For culture – Aerobic AND Anaerobic!
• For cytology
• Easy to do surgically or laparoscopically

•Bile culture is superior to liver culture for 
diagnosis of bacterial cholangitis

•Samples via laparoscopy or surgery more 
likely to yield positive cultures compared to 
Tru-cut

J Vet Intern Med. 2007 May-Jun;21(3):417-24.
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Biopsy method options

Client goals

Diagnostic 
quality and 

goals

Patient 
characteristics 

and 
comorbidities

56

Pros and Cons of Biopsy Techniques
Technique Tru-cut (percutaneous) Laparoscopic Surgical (Laparotomy)

Invasiveness + ++ +++

Adequacy of specimen L
Many throws of 18g 
instrument on multiple sides 
needed for accurate volume

J
Adequate with 5mm forceps
and obtaining 5-8 specimens 
from multiple lobes

J
Large with 8mm punch and 
obtaining 2-4 specimens 
from multiple lobes 

Guidance method Ultrasound Direct visualization Direct visualization

Recognition of 
hemorrhage

Recheck aFAST to assess 
for peritoneal fluid

Direct visualization Direct visualization

Ease of 
cholecystocentesis

+ + +

Cost $ $ $$
Vet Clin North Am Small AnimPract. 2017 May;47(3):569-583.
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Handling of biopsy specimens
•Liver for histopathology
• In 10% formalin ASAP
• Label different sites
• Ratio 15:1, filled containers for 

transport
• Avoid prolonged fixation 
• ACCURATE history
• Consider submission to 

hepatopathologist
• Panel of stains requested for 

maximized interpretation

Vet Clin North Am Small AnimPract. 2017 May;47(3):569-583.
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Handling of biopsy specimens
•Liver for copper quantification
• Specimen not from a nodule
• Adequate volume (20-40mg)
• Metal-free plastic container without

formalin
• Speak with your lab that does this!
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I didn’t get a sample for copper quantification L
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Diagnostic accuracy of 2 stain protocols for 
detection and grading of copper hepatopathy
•Wright-Giemsa vs Rhodanine staining, 
application to a proposed grading system 
compared to gold standard (dry weight Cu)

•40 samples retrospectively, 67 prospectively

•Ability to diagnose increased Cu (>600ppm) 
and toxic Cu (>1500ppm)

Vet Clin Pathol. 2016 Dec;45(4):689-697.
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Digital scanning of rhodanine-stained 
liver biopsies for copper quantification
•Developed algorithm to digitally scan and 
score slides

•Compared copper quantification vs digital scan 
vs qualitative score (pathologist)

•Digital scanning highly correlated with 
measured values 
• Moreso than qualitative score

•Needle core biopsies inadequate

Am J Vet Res. 2013 Dec;74(12):1474-80.
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Proceed with caution! Better to 
get the samples and not need 

this. 
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Handling of biopsy specimens
•Bile for cytology and culture
• Aerobic and anaerobic culture
• Call and ask your lab for submission 

guidelines
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Key points for successful hepatic biopsies
1. Keep in mind indications for liver biopsy

2. Perform AUS (or CT) prior to biopsy to rule out extrahepatic causes and stage remainder of 
the abdomen

3. Screen for coagulopathies, severely low platelets
4. Choose the modality that best suits your need for samples, patient comorbidities, and client 

goals

5. Samples to get: liver from at least two lobes for histopathology, liver for copper 
quantification (not from a nodule), bile for cytology and culture

6. Send an accurate history to your pathologist, consider use of a hepatopathologist
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Questions?
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