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When confronted with a post mortem investigation into icterus 
in adult dogs the investigation process should follow a similar 
framework as a clinical investigation.  

The various pre-hepatic, hepatic and post-hepatic causes of icterus 
should be considered and ruled in or excluded through your post-
mortal examination and ancillary laboratory test selection.

1.  Pre-Hepatic Icterus

Pre-hepatic primary immune-mediated haemolytic anaemia

•	 Idiopathic. Frequently dogs with immune-mediated 
haemolytic anaemia die acutely and frequently with 
severe icterus (intense yellow discolouration of mucous 
membranes, sclera of eye, footpads, subcutaneous tissue, 
intra-thoracic, intra-abdominal and bone marrow fat, 
walls of the large vessels).  The decreased survival of 
antibody coated erythrocytes is largely due to 
macrophages, principally in the spleen, but also in the 
liver and bone marrow, that have receptors for the Fc 
region of immunoglobulin (IgG).  Partial phagocytosis, 
due to removal of portions of the erythrocyte membrane 
with highest concentration of antibody, results in 
transformation of erythrocytes from biconcave discs to 
spheres (spherocytes).  Spherocytes lose their pliability 
and deformity and consequently are trapped in the 
spleen near macrophages, where they undergo full 
phagocytosis and are destroyed with release of 
unconjugated bilirubin.

•	 Systemic lupus erythematosus. Systemic lupus 
erythematosus (SLE) is a rare, multi-systemic autoimmune 
disease of dogs and cats.  Tissue damage may be the 
consequence of immune complex deposition (Type III 
hypersensitivity), direct cytotoxic action of autoantibodies 
or a cell-mediated autoimmune response. This 
multifactorial immunological injury results in a wide 
spectrum of disease associated with injury to a variety of 
organ systems.  Auto-antibody destruction of erythrocytes 
accounts for the anaemia and icterus observed in some 
cases.  Other common pathological findings include skin 
lesions (muco-cutaneous ulceration, oral ulceration, 
alopecia, footpad ulceration), lymphadenopathy, 
polyarthritis, chronic renal disease and splenomegaly.

•	 Blood transfusion reaction.  Immunological based 
transfusion reactions due to antibodies in the recipient’s 
serum targeting red blood cell antigens of the donor, 
results in acute intra-vascular haemolysis with icterus 
which is frequently rapidly fatal.

In cases of immune-mediated haemolytic anaemia, in-saline 
agglutination can be evaluated on the necropsy floor.  Agglutination 
of erythrocytes may be appreciated as red speckles when blood 
leaks onto the stainless-steel surface of the post mortem table, 
when blood is drawn up into an EDTA blood tube or when placed 
on a glass slide.  

The in-saline agglutination test is a simple animal side test which 
can be performed during the post-mortem procedure.

A single drop of EDTA anticoagulated blood collected post-mortally, 
is placed on a glass slide and mixed with 2 drops of saline.  The slide 
is then rocked back and forth for evidence of macro-agglutination 
visible to the naked eye.  A coverslip is then placed on the mixture 
and slide evaluated under the microscope for micro-agglutination.  

This microscopic examination also allows for distinction between 
true agglutination (red cells adhered as “clusters of grapes”) 
and rouleaux formation (red cells adhered as “stacks of coins”).  
Agglutination occurs as a consequence of antibody coating of 
erythrocytes while rouleaux is seen in normal dogs and dogs with 
increased serum fibrinogen or acute phase protein associated with 
inflammatory disease.

Pre-hepatic infectious haemolytic anaemia

•	 Babesiosis.  Babesia rossi is capable of inducing 
haemolysis directly through damage to parasitised 
erythrocytes, as well as through immune mediated 
mechanisms (complicated babesiosis) which results in 
severe acute intra-vascular haemolysis.

•	 Leptospirosis. Hyperacute and acute infection are the 
most common clinical forms reported in the dog.  Fever, 
dehydration, hypersensitivity, hematemesis, melaena, 
epistaxis and petechiae on the mucous membranes 
characterise hyperacute disease.  Icterus is usually absent 
in hyperacute infection, whereas it is prominent in 
acute disease, and may be the first abnormality observed. 
Fevers are mild in acute disease.  Leptospiral pulmonary 
haemorrhagic syndrome is a variant of acute leptospirosis 
in dogs and this form of the disease has been associated 
with high mortality.  Bacterial septicaemia drives the pre-
hepatic icterus while hepatic necrosis accounts for the 
hepatic icterus.  Renal disease is more commonly 
associated with chronic leptospirosis.

•	 Bacterial endocarditis. Streptococcus, Staphylococcus 
spp, E. coli, Actinomyces turicensis, Erysipelothrix spp and 
recently Bartonella spp have been associated with this 
condition in canines.  Affected animals often have pre-
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existing bacterial infections such as gingivitis or dermatitis.  
Bacteraemia and bacterial septicaemia are the mechanisms 
through which haemolysis with pre-hepatic icterus 
develops.

Pre-hepatic toxic haemolytic anaemia

•	 Haemotoxic snake bite.  Haemotoxic snake venom is most 
commonly encountered in vipers and their venom contains 
both pro-coagulant and anticoagulant components. The 
primary effects viper venom is induction of coagulopathies 
and rapid drop in blood pressure which induces 
cardiovascular effects. The most severe coagulopathies are 
observed with the pro-thrombotic toxins which lead onto 
venom induced consumption coagulopathy (VICC).

•	 Zinc toxicosis.  Acute zinc toxicosis can arise from gastric 
acid digestion of ingested coins containing zinc or by 
ingestion of zinc phosphide rodenticides.

Pre-hepatic neoplastic haemolytic anaemia

•	 Haemolytic anaemia has been described as a paraneoplastic 
syndrome associated with lymphoma and 
haemangiosarcoma.

•	 Lymphoma is thought to induce immune mediated 
haemolytic anaemia possibly via the following mechanisms: 
failure of immune tolerance, autoreactive clone activation 
and/or defects and apoptotic pathways.

•	 Haemangiosarcoma results in a microangiopathy 
haemolytic anaemia due to the irregular vascular channels 
resulting in turbulent blood flow with physical damage to 
erythrocytes with red blood cell fragmentation. 
Fragmented erythrocytes (shistocytes) have decreased 
survival and are rapidly removed by splenic macrophages.

2.  Hepatic associated icterus

Toxic hepatopathies

Plant toxins particularly fungal toxins (aflatoxin, microcystis), 
hepatotoxic plants (Cycads - Cycas revoluta, Xanthium sp), toxic 
mushrooms, plant tannins, bacterial endotoxins, heavy metals 
(copper, iron), industrial chemicals, artificial sweeteners (xylitol) and 
various pharmacological agents (particularly NSAID) are the major 
differentials.  

Cholestasis resulting from bile canalicular obstruction by degenerate 
or necrotic hepatocytes is the most common mechanism.

Copper-associated hepatopathy

Copper-associated hepatopathy is one of the forms of chronic 
progressive hepatitis of dogs and a significant cause of liver failure in 
dogs. The condition is currently divided into two forms namely 
primary and secondary. The primary form is genetic with proven 

heritability in Bedlington terriers and Labrador retrievers and 
suspected heritability in Doberman pinschers, West Highland white 
terriers and Dalmations. 

Secondary copper accumulation arises from chronic portal and or 
periportal inflammation and fibrosis which occludes bile canaliculi 
hindering normal excretion of copper via bile.

Infectious hepatitis

•	 Viral hepatitis most commonly associated with icterus is 
infectious canine hepatitis (canine adenovirus 1). Gross 
pathology is characterised by icterus, serosanguinous 
ascites, hepatomegaly with multifocal necrosis, 
oedematous gall bladder (consistent finding), widespread 
serosal haemorrhages, bronchopneumonia and 
haemorrhagic enteritis.

•	 Bacterial hepatitis.  Bacteria most commonly associated 
with necrotic hepatitis and associated icterus include 
Salmonella, Leptospira and Yersinia.  Ascending bacterial 
cholangitis / cholangiohepatitis (coliforms and 
streptococci) maybe associated with icterus.

Hepatic neoplasia  

•	 Hepatocellular and biliary tumours as well as many 
neoplasms metastatic to the liver, are capable of inducing 
hepatic icterus.

The pathology of bile cast nephropathy, which results from bile cast 
plugging of renal tubules due to icterus, is an indicator lesion for 
severe liver dysfunction.  The gross appearance of the kidneys is of 
yellow brown to khaki discolouration of the cortex and medulla.

3.  Post-hepatic icterus

This form of icterus arises due to obstruction of extra-hepatic bile 
ducts.

Cholecystitis

Canine cholecystitis has been associated with various disorders 
including diabetes mellitus, severe enteritis, biliary stasis, septicaemia 
and the use of immunosuppressive drugs.  

Aerobic gram-negative bacteria are the most frequent isolates from 
canine cases, although Campylobacter jejuni has been isolated from a 
few cases.  Most cases of cholecystitis are thought to be due to reflux 
of intestinal bacteria into the gall bladder via bile ducts, or the result 
of haematogenous spread from the adjacent hepatic circulation.

Cholelithiasis

Gallstones occur with rarity and are composed of a mixture of 
cholesterols, bile pigments, salts of bile acids, calcium salts, and a 
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proteinaceous matrix. Choleliths of mixed composition are yellow-
black or green-black and friable. The origin of these mixed gallstones 
is uncertain, but their development is probably secondary to chronic 
cholecystitis.  They may lodge in and obstruct bile ducts and cause 
jaundice.

Mucocoele

Gallbladder mucous distension and impaction with mucous mucosal 
hyperplasia (mucocoele) is well-documented in dogs. Bile-laden 
mucus may extend into the cystic, hepatic, and common bile ducts, 
resulting in variable degrees of extrahepatic biliary obstruction and 
potential for development of post-hepatic icterus. 

Severely distended gall-bladders filled with mucous, are at risk of 
developing compressive mucosal ischemic necrosis with subsequent 
rupture. 

The aetiology of this condition is unknown but may be related to 
decreased gallbladder motility, bile stasis or altered bile composition 
and viscocity.

Biliary carcinomas

Tumours involving the extra-hepatic bile ducts may lead to 
obstruction.

Duodenal or pancreatic masses

Neoplasms, abscesses or inflammation (pancreatitis) in the proximal 
duodenum area, may lead to obstruction of the common bile duct.
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MULTIPLE-CHOICE QUESTIONS

QUESTION 1 

In immune-mediated haemolytic anaemia decreased survival of 
antibody coated erythrocytes is DUE TO phagocytosis by which 
of the following cells?

a. Spherocyte
b. B-lymphocyte
c. T-lymphocyte
d. Macrophage
e. Neutrophil

QUESTION 2 

Which of the following pathologies ARE NOT commonly 
encountered with systemic lupus erythematosus (SLE)?

a. Mucocutaneous ulcerations
b. Chronic renal disease
c. Lymph node atrophy
d. Polyarthritis
e. Splenomegaly

QUESTION 3

Babesia rossi usually INDUCES icterus through which of the 
following mechanisms?

a. Intra-vascular haemolysis
b. Red blood cell rouleaux formation
c. Hepatic cholestasis
d. Cholecystitis
e. Hypoxia

QUESTION 4

Increased unconjugated serum bilirubin levels would be 
expected WITH WHICH form of leptospirosis?

a. Hyperacute leptospirosis
b. Acute leptospirosis
c. Chronic leptospirosis
d. Leptospiral hepatitis
e. Leptospiral nephritis

QUESTION 5

Which of the following bacteria ARE NOT commonly associated 
with bacterial endocarditis in dogs?

a. Streptococcus spp
b. Erysipelothrix spp
c. Actinomyces turicensis
d. Escherichia coli
e. Salmonella typhimurium

QUESTION 6

Pre-hepatic haemolytic anaemia IS a paraneoplastic syndrome 
OF WHICH of the following neoplasia’s?

a. Mammary gland adenocarcinoma
b. Renal carcinoma
c. Pancreatic adenocarcinoma
d. Lymphoma
e. Intestinal adenocarcinoma

QUESTION 7

Which of the following pathologies IS A CONSISTENT finding in 
dogs dying from infectious canine hepatitis?

a. Bronchopneumonia
b. Haemorrhagic enteritis
c. Gall bladder oedema
d. Ascites
e. Serosal haemorrhages

QUESTION 8

Which of the following bacteria are MOST FREQUENTLY 
associated with necrotic hepatitis and icterus?

a. Salmonella spp
b. Bartonella spp
c. Streptococcus spp
d. Escherichia coli
e. Staphylococcus spp

QUESTION 9

Of the following disorders WHICH IS NOT known to be associated 
with cholecystitis?

a. Use of immunosuppressive drugs
b. Biliary stasis
c. Campylobacter jejuni enteritis
d. Diabetes insipidus
e. Bacterial septicaemia

QUESTION 10

By what mechanism CAN a gall bladder mucocele INDUCE 
icterus?

a. Cholecystitis
b. Cholangitis
c. Mucous plugging of common bile duct
d. Necrosis of the gall bladder wall
e. Gall bladder rupture

SAVC CPD Accreditation Code: 
AC/0346/20

To answer the questions and obtain your CPD points for this article visit the 
Online On Demand Journals page on www.veted.online. 

4


