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Clinical history:

An 11-year-old bay Warmblood mare with a long-standing history of liver disease was presented to the submitting
veterinarian with a three-day history of colic and fever. Initial tests revealed an elevated PCV and leukopenia, accompanied
by increased lactate and creatinine levels. Clinically, the horse exhibited swollen limbs and mucosal petechiae. After initial
treatment, including intravenous fluids and anti-inflammatory medications, the horse improved briefly but subsequently dete-
riorated, showing signs of ataxia. Because of the poor prognosis, the horse was euthanized, and a full necropsy was performed.

Autopsy and histopathological findings:

The liver was enlarged, firm and displayed an acinar pattern and orange-yellow discoloration. The common hepatic duct
was markedly distended and contained an ~ 6-7 cm diameter round, semi-soft, dark-yellow choledocholith (Fig. 1). At cross
section, there was a marked marked acinar pattern and orange-yellow discoloration(Fig. 2). Histopathological aspects of the
liver are shown in Figs 3-4.

Follow-up questions:
*  Histological description:

*  Morphologic diagnoses:
*  Name of the condition:

*The Diagnostic Exercises are an initiative of the Latin Comparative Pathology Group
(LCPG), the Latin American subdivision of The Davis-Thompson Foundation (DTF).
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Figure 1. Liver, horse. The liver is enlarged, firm
and displays an acinar pattern and orange-yellow
discoloration. The common hepatic duct is markedly
distended and contains an ~ 6-7 cm diameter round,
semi-soft, dark-yellow choledocholith (arrows).

Figure 2. Liver; cross section. Marked acinar
pattern and orange-yellow discoloration.

Figure 3. Liver. Severe, diffuse bridging periportal fibrosis
and bile duct hyperplasia. The hepatocytes adjacent to
the portal tracts (asterisks) exhibit degeneration, with
vacuolated cytoplasm and brown pigment. Inset: bile

microgranuloma with bile stasis, surrounded by
macrophages, lymphocytes and neutrophils. HE.

Figure 4. Liver. Inflammatory infiltrate composed
of neutrophils, lymphocytes and plasma cells inside
and around the bile ducts in portal areas. There is
also fibrosis and bile duct hyperplasia. Inset: higher
magnification of inflammatory infiltrate. HE.

ANSWERS
Histological description

Diffusely, the normal hepatic architecture is dis-
rupted, and portal areas are expanded by bridging tracts of
fibrous connective tissue surrounding hepatocytes, resulting
in a multinodular appearance. There are numerous embed-
ded bile duct profiles of variable size admixed with many
neutrophils, lymphocytes and plasma cells. Multifocally,
bile ducts are dilated by green, brown pigment, and are fre-
quently surrounded by foamy macrophages. The hepatocytes
adjacent to the portal tracts are markedly swollen with a clear
vacuolated cytoplasm and there is single cell death character-
ized by hypereosinophilic cytoplasm and nuclear pyknosis,
karyorrhexis or karyolysis.

Morphologic diagnoses

1-  Choledocholithiasis with complete obstruction of com-
mon hepatic duct by a choledocholith.

2- Hepatopathy, with:
i)  bridging portal fibrosis, multinodular, diffuse, severe.
ii)  bilesstasis, multifocal, severe, with bile microgranulomas.
iii) bile duct hyperplasia, multifocal, severe.
iv) cholangiohepatitis, neutrophilic and lymphoplasmacytic.

Name of the condition: Choledocholithiasis

Comments

In contrast to other domestic species, the hepa-
tobiliary system of horses is devoid of a gall bladder.
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Consequently, bile is discharged through the common he-
patic duct, which is formed by the convergence of the right
and left hepatic ducts (1,6). This anatomical distinction
has functional implications: unlike domestic ruminants and
carnivores, horses experience continuous bile flow due to
their lack of bile storage capacity.

Choledocholithiasis is a relatively rare condition
in horses (1, 6). Calculi typically form simultaneously in
the biliary ducts and in the common hepatic duct, and are
referred to as choleliths and choledocholiths, respectively
(9). The latter are the most common cause of biliary ob-
struction in horses (7). When the obstruction of the common
hepatic duct is complete, like in this case, hepatopathy en-
sues. This is characterized by severe bridging fibrosis with
biliary duct hyperplasia (3, 2). Secondary biliary hepatic
fibrosis associated with cholelithiasis is commonly linked
to liver enlargement (9).

In this case, fibrosis was considered to be secondary
to the presence of a choledocholith in the lumen of the com-
mon hepatic duct, which obstructed bile flow and excretion.
These findings suggest intermittent biliary obstruction over
an extended period (1). Additional supporting findings in-
cluded hydropic change occurring in hepatocytes suffering
prolonged cholestasis (3), and multifocal bile microgran-
ulomas, which have also been described as indicative of
cholestasis both within the sinusoids (9, 5) and in and around
the centrilobular zone (3).

The etiopathogenesis of cholelithiasis involves
increased concentration and precipitation of unconjugat-
ed bilirubin (2), which occurs due to heightened hepatic,
biliary, pancreatic, and/or bacterial enzymatic activity. En-
teric organisms such as Salmonella spp., Escherichia coli,
Aeromonas spp., Citrobacter spp., and Streptococcus spp.
(4, 5), are frequently isolated from the liver of horses with
cholelithiasis (9). No bacterial cultures were performed in
this case, however.

The risk of developing biliary calculi increases with
age, with most affected horses being older than 9 years (2).
The severity of the condition is also more severe in older hors-
es. Cholelithiasis is often found incidentally during necropsy,
but it may also present as a clinical condition with progressive
weight loss due to hepatic fibrosis (4), anorexia, jaundice,
fever, depression (7, 8), and intermittent colic caused by
partial obstruction of the duodenal lumen by biliary calculi

pressing on the major duodenal papilla (6, 2). Leukocyto-
sis, hyperbilirubinemia with elevated direct bilirubin, alkaline
phosphatase, aspartate aminotransferase, gamma-glutamyl
transferase, creatine phosphokinase, lactate dehydrogenase,
and fibrinogen levels may be observed in cases of cholelithi-
asis due to biliary obstruction (8, 9).

The underlying cause of the neurologic clinical signs
observed terminally in this horse was not determined. It was
initially suspected that the severe liver disease led to hepatic
encephalopathy; however, no brain lesions indicative of this
condition were observed.
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