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Figure 10-03. Myocardial necrosis, intracardiac injection, euthanasia solution, left 
ventricle, dog. Injections of barbiturates and other euthanasia solutions into the 
myocardium itself will cause localized hemorrhage and myocardial destruction at the 
injection site (arrow). Injections into the ventricle will cause endocardial hemorrhage and 
necrosis (not shown). 

Figure 10-03.   Myocardial necrosis, intracardiac injection, euthanasia solution, left 
ventricle, dog. Injections of barbiturates and other euthanasia solutions into the myocardium 

itself will cause localized hemorrhage and myocardial destruction at the injection site (arrow). 

Injections into the ventricle will cause endocardial hemorrhage and necrosis (not shown). 

Misleading findings at necropsy

Normals

Epicardial lymph vessels (cattle)- prominent white streaks that could be interpreted as areas of 

necrosis

Size of hearts

Pigs- 0.3% BW

Dogs- 0.75% BW- 1.25% BW

Rigor mortis

Contracts LV and empties it

Clots

Prolonged heart disesae  lack of glycogen reserves  ventricles fail to contract post mortem 

clot in LV

Chicken fat clots from severe anemia, systemic inflammatory diseases, leukemia, prolonged 

agonal periods, normal in horses because of rouleux formation

Necrosis vs inflammation

Both appear white due to influx of leukocytes
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Figure 10-08A. Cardiac dilation and hypertrophy, heart, 
transected ventricles, dog. A, Cardiac dilation. Note the thin 
walls of both dilated ventricles. LV, Left ventricle. 

Figure 10-08A.   Cardiac dilation and hypertrophy, heart, transected ventricles, dog. A, 
Cardiac dilation. Note the thin walls of both dilated ventricles. LV, Left ventricle. B, Cardiac 

hypertrophy (fixed tissue). Note that the right ventricular (RV) and left ventricular (LV) walls are 

approximately the same thickness, indicating that there is right ventricular hypertrophy 
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B, Cardiac hypertrophy (fixed tissue). Note that the right ventricular (RV) and left 
ventricular (LV) walls are approximately the same thickness, indicating that 
there is right ventricular hypertrophy 

Figure 10-08B.   Cardiac dilation and hypertrophy, heart, transected ventricles, dog. A, 
Cardiac dilation. Note the thin walls of both dilated ventricles. LV, Left ventricle. B, Cardiac 

hypertrophy (fixed tissue). Note that the right ventricular (RV) and left ventricular (LV) walls are 

approximately the same thickness, indicating that there is right ventricular hypertrophy. 
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Figure 10-09. Epicardial hemorrhage, petechiae and ecchymoses, endotoxemia, 
heart, cow. Note the epicardial and subepicardial hemorrhages in the fat of the coronary 
groove (a common site). Petechiae and ecchymoses are often attributable to severe 
septicemia, endotoxemia, anoxia, or electrocution. In this case, the hemorrhage resulted 
from injury to the endothelium from endotoxin (component of the cell wall of gram-
negative bacteria). The smaller, pinpoint hemorrhages (1 to 2 mm) are petechiae. The 
larger hemorrhages (3 to 5 mm) are ecchymoses. 

Figure 10-09.   Epicardial hemorrhage, petechiae and ecchymoses, endotoxemia, heart, 
cow. Note the epicardial and subepicardial hemorrhages in the fat of the coronary groove (a 

common site). Petechiae and ecchymoses are often attributable to severe septicemia, 

endotoxemia, anoxia, or electrocution. In this case, the hemorrhage resulted from injury to the 

endothelium from endotoxin (component of the cell wall of gram-negative bacteria). The smaller, 

pinpoint hemorrhages (1 to 2 mm) are petechiae. The larger hemorrhages (3 to 5 mm) are 

ecchymoses. 
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Figure 10-10. Epicardial hemorrhage, minoxidil
cardiotoxicity, heart, left atrium, pig. Note epicardial 
hemorrhage (upper left) and prominent small blood vessels 
with swollen endothelial cells. H&E stain. 

Figure 10-10.   Epicardial hemorrhage, minoxidil cardiotoxicity, heart, left atrium, pig. Note 

epicardial hemorrhage (upper left) and prominent small blood vessels with swollen endothelial 

cells. H&E stain. 
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Figure 10-11. Endocardial suffusive hemorrhage, heart, left ventricle, calf. A red 
to dark-red sheet of suffusive hemorrhage is present in the endocardium of the left 
ventricle. Suffusive hemorrhage is often attributed to severe septicemia, endotoxemia, 
anoxia, or electrocution. 

Figure 10-11.   Endocardial suffusive hemorrhage, heart, left ventricle, calf. A red to dark-

red sheet of suffusive hemorrhage is present in the endocardium of the left ventricle. Suffusive 

hemorrhage is often attributed to severe septicemia, endotoxemia, anoxia, or electrocution. 

Circulatory Disturbances

Mulberry Heart Disease

Vit E and Selenium Deficiancy in growing pigs

Hydropericaridium

Severe myocardial hemorrhage

Red mottled appearance
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Figure 10-12. Subcutaneous edema, high altitude disease with congestive heart 
failure (“brisket disease”), presternal, sternal, and caudal sternocephalic regions 
(brisket), cow. The extensive subcutaneous edema is the result of chronic congestive 
heart failure. 

Figure 10-12.   Subcutaneous edema, high altitude disease with congestive heart failure 
(“brisket disease”), presternal, sternal, and caudal sternocephalic regions (brisket), cow. 
The extensive subcutaneous edema is the result of chronic congestive heart failure. 
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Figure 10-13. Ascites, congestive 
heart failure, furazolidone
cardiotoxicity, heart and liver, 
duckling. Note prominent 
accumulations of serous fluid in the 
abdomen and fibrin deposits over the 
liver. The heart (H) is dilated. 

Figure 10-13.   Ascites, congestive heart failure, furazolidone cardiotoxicity, heart and 
liver, duckling. Note prominent accumulations of serous fluid in the abdomen and fibrin deposits 

over the liver. The heart (H) is dilated. 

Heart Failure

Myocardial contractility loss

Myocarditis

Myocardial necrosis

cARdiomyopathy

Valvular dysfunction

Congenital heart disease

PDA

Pulmonary Hypertension

Atrial Septal defect

Boxer, Doberman, Samoyed
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Figure 10-18. Ventricular septal defect (high defect), heart, opened left side, calf.
Note the large opening in the basal portion of the ventricular septum (arrow) immediately 
below the aortic valve through which the tube has been passed. A, Aorta; LV, left 
ventricle. 

Figure 10-18.   Ventricular septal defect (high defect), heart, opened left side, calf. Note the 

large opening in the basal portion of the ventricular septum (arrow) immediately below the aortic 

valve through which the tube has been passed. A, Aorta; LV, left ventricle. 

Ventricular septal defect

More common in the upper membranous portion of the IVS

Dogs

English bulldog

English springer spaniel

West Highland White Terrier
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Figure 10-19. Tetralogy of Fallot, heart, dissected, dog. Above the large basal 
ventricular septal defect is an overlying, straddling aorta (A). There is also severe 
pulmonic stenosis (arrow) with massive right ventricular hypertrophy. LV, left ventricle; 
RV, right ventricle.

Figure 10-19.   Tetralogy of Fallot, heart, dissected, dog. Above the large basal ventricular 

septal defect is an overlying, straddling aorta (A). There is also severe pulmonic stenosis (arrow) 

with massive right ventricular hypertrophy. LV, left ventricle; RV, right ventricle. 

Tetralogy of Fallot

VSD (high)

Pulmonic Stenosis

Dextro-position of the aorta

Secondary hypertrophy of right Ventricle

Keeshonds

Hypoplasia and malpositioning of the conotruncal septum

English Bulldogs
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Figure 10-20. Pulmonic
stenosis, heart, pulmonary 
artery, dog. Note the 
prominent right ventricular 
(RV) hypertrophy and the 
white, thick mass of fibrous 
connective tissue (arrows) 
lining and constricting the 
outflow tract beneath the 
pulmonary valve. The 
pulmonary artery (PA) above 
the stenotic valve is dilated 
because the narrowing of the 
valve lumen forces the blood 
through the narrow lumen, 
resulting in a “jetlike” stream of 
blood that strikes the surface 
of the pulmonary artery, 
leading to roughening, 
deformation, and eventual 
dilation. 

Figure 10-20.   Pulmonic stenosis, heart, pulmonary artery, dog. Note the prominent right 

ventricular (RV) hypertrophy and the white, thick mass of fibrous connective tissue (arrows) lining 

and constricting the outflow tract beneath the pulmonary valve. The pulmonary artery (PA) above 

the stenotic valve is dilated because the narrowing of the valve lumen forces the blood through 

the narrow lumen, resulting in a “jetlike” stream of blood that strikes the surface of the pulmonary 

artery, leading to roughening, deformation, and eventual dilation. 

Pulmonic Stenosis

Subvalvular

Formation of a fibrous or muscular band beneath the valve

Valvular

Malformation of the valve

Small central orifice in a dome of thickened valvular tissue

Secondary RV hypertrophy
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Figure 10-21. Subaortic stenosis, heart, opened left side, dog. A thick, white, broad 
band of fibrous connective tissue (arrows) encircles the left ventricular outflow tract 
below the aortic valve. The force of the blood ejected through the stenotic lesion is 
responsible for the “jet lesions” in the overlying aorta (A) (right half—roughened surface;
left half—dilation [note the gray area]). 

Figure 10-21.   Subaortic stenosis, heart, opened left side, dog. A thick, white, broad band of 

fibrous connective tissue (arrows) encircles the left ventricular outflow tract below the aortic valve. 

The force of the blood ejected through the stenotic lesion is responsible for the “jet lesions” in the 

overlying aorta (A) (right half—roughened surface; left half—dilation [note the gray area]). 

Subaortic Stenosis

Pigs and Dogs

Thick zone of endocardial fibrous tissue that encircles the left ventricular outflow tract below the 

valve

Microscopically- proliferated mesenchymal cells, mucinous ground substance, foci of metaplastic 

cartilage

Secondary Lesions

LV concentric hypertrophy

Myocardial necrosis

Fibrosis in inner LV wall

Thick walls of intramyocardial arteries
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Figure 10-22A. Hematocysts and lymphocysts, calf. A, Valvular hematocyst, heart, 
opened left side, mitral valve, postnatal calf. A dark, blood-filled cyst protrudes from a 
cusp of the mitral valve. Arrows indicate chordae tendinae. Hematocysts usually occur in 
ruminants, do not cause any functional abnormality, and usually regress within a few 
months of birth. 

Figure 10-22A.   Hematocysts and lymphocysts, calf. A, Valvular hematocyst, heart, opened 

left side, mitral valve, postnatal calf. A dark, blood-filled cyst protrudes from a cusp of the mitral 

valve. Arrows indicate chordae tendinae. Hematocysts usually occur in ruminants, do not cause 

any functional abnormality, and usually regress within a few months of birth. B, Valvular 

lymphocyst, heart. A lymph-filled cyst is on a cusp of the atrioventricular valve. Like hematocysts, 

lymphocysts usually occur in ruminants, do not cause any functional abnormality, and usually 

regress within a few months of birth. 
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B, Valvular lymphocyst, heart. A lymph-filled cyst is on a cusp of the atrioventricular 
valve. Like hematocysts, lymphocysts usually occur in ruminants, do not cause any 
functional abnormality, and usually regress within a few months of birth.

Figure 10-22B.   Hematocysts and lymphocysts, calf. A, Valvular hematocyst, heart, opened 

left side, mitral valve, postnatal calf. A dark, blood-filled cyst protrudes from a cusp of the mitral 

valve. Arrows indicate chordae tendinae. Hematocysts usually occur in ruminants, do not cause 

any functional abnormality, and usually regress within a few months of birth. B, Valvular 

lymphocyst, heart. A lymph-filled cyst is on a cusp of the atrioventricular valve. Like hematocysts, 

lymphocysts usually occur in ruminants, do not cause any functional abnormality, and usually 

regress within a few months of birth. 
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Figure 10-23. Persistent right aortic arch, ligamentum arteriosum, 
megaesophagus, calf. Because during embryogenesis the aorta was formed from the 
right aortic arch instead of the left one, the aorta is now on the right. Thus in order for the 
ligamentum arteriosum (arrow) to connect the aorta with the pulmonary artery, it has to 
pass dorsally over the esophagus and trachea. The ligamentum, together with the aorta 
and pulmonary artery, form a vascular ring that constricts the esophagus (E), which is 
dilated cranial to the constriction. 

Figure 10-23.   Persistent right aortic arch, ligamentum arteriosum, megaesophagus, calf. 
Because during embryogenesis the aorta was formed from the right aortic arch instead of the left 

one, the aorta is now on the right. Thus in order for the ligamentum arteriosum (arrow) to connect 

the aorta with the pulmonary artery, it has to pass dorsally over the esophagus and trachea. The 

ligamentum, together with the aorta and pulmonary artery, form a vascular ring that constricts the 

esophagus (E), which is dilated cranial to the constriction. 

Persistent right Aortic Arch

German Shepherd

Irish setter

Great dane

Right 4th aortic arch develops instead of the left

The ligamentum arteriosum forms a vascular ring over the esophagus and trachea

Secondary megaesophagus

Ectopia Cordis

Development of the heart outside of the thoracic cavity
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Figure 10-24. Subendocardial fibroelastosis, heart, left ventricle, dog. The 
endocardium is opaque because increased amounts of collagen and elastic fibers were 
deposited in the subendocardium secondary to turbulence of blood flow within the 
ventricles. This dog had a persistent ductus arteriosus. This lesion may have a 
hereditary basis in Burmese cats and is often a sequela to turbulence within ventricles in 
cardiac disease

Figure 10-24.   Subendocardial fibroelastosis, heart, left ventricle, dog. The endocardium is 

opaque because increased amounts of collagen and elastic fibers were deposited in the 

subendocardium secondary to turbulence of blood flow within the ventricles. This dog had a 

persistent ductus arteriosus. This lesion may have a hereditary basis in Burmese cats and is 

often a sequela to turbulence within ventricles in cardiac disease. 

Endocardial fibroelastosis

Burmese and Siamese cats

White thickened endocardium  (especially Left Ventricle)

Proliferation of fibroelastic tissue

Peritoneopericardial Diaphragmatic hernias

Incomplete development of the diaphragm
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Figure 10-25. Hydropericardium, pericardial sac, pig. The thin-walled pericardial 
sac contains serous fluid that hasaccumulated secondary to alterations in hydrostatic 
pressure between the pericardial cavity, circulatory system, and lymphatic system. 

Figure 10-25.   Hydropericardium, pericardial sac, pig. The thin-walled pericardial sac 

contains serous fluid that hasaccumulated secondary to alterations in hydrostatic pressure 

between the pericardial cavity, circulatory system, and lymphatic system. (Courtesy College of 

Veterinary Medicine, University of Illinois.)

Pericardial Diseases

Hydropericardium

Generalized edema causes

DCM of dogs and cats

Ascites syndrome of poultry

Renal failure

Hypoproteinemia

Septicemia

Heart Water- Cowdria ruminatum
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Figure 10-26. Hemopericardium (cardiac tamponade), right atrial
hemangiosarcoma, heart, dog. The pericardium is distended and dark blue because it 
contains whole blood secondary to rupture of an atrial hemangiosarcoma. 
Hemopericardium can cause death if it is sudden and is of sufficient volume to compress 
the heart and thus reduce cardiac output, a condition known as cardiac tamponade. On 
clinical examination, heart sounds are muffled.

Figure 10-26.   Hemopericardium (cardiac tamponade), right atrial hemangiosarcoma, 
heart, dog. The pericardium is distended and dark blue because it contains whole blood 

secondary to rupture of an atrial hemangiosarcoma. Hemopericardium can cause death if it is 

sudden and is of sufficient volume to compress the heart and thus reduce cardiac output, a 

condition known as cardiac tamponade. On clinical examination, heart sounds are muffled. ( 
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Figure 10-27. Hemopericardium, heart, 
dog. The pericardial sac is filled with clotted 
blood. Hemorrhage into a body cavity results 
in pooling of coagulated or noncoagulated
blood within that cavity. 

Figure 10-27.   Hemopericardium, heart, dog. The pericardial sac is filled with clotted blood. 

Hemorrhage into a body cavity results in pooling of coagulated or noncoagulated blood within that 

cavity. 
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Figure 10-28. Serous 
atrophy of fat, heart, 
epicardium, cow. The 
epicardial fat deposits are gray 
and gelatinous (arrows), 
indicating that fat has been 
catabolized, for example as in 
the early stages of starvation. 

Figure 10-28.   Serous atrophy of fat, heart, epicardium, cow. The epicardial fat deposits are 

gray and gelatinous (arrows), indicating that fat has been catabolized, for example as in the early 

stages of starvation. 
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Figure 10-29A. Epicardial 
calcification, heart, right ventricle, 
mouse. A, Note the prominent white 
mineral deposits over the right 
ventricle (RV). B, The basophilic 
mineral deposits are present 
epicardially and in the outer 
myocardium (left). 

Figure 10-29A.   Epicardial calcification, heart, right ventricle, mouse. A, Note the prominent 

white mineral deposits over the right ventricle (RV). B, The basophilic mineral deposits are 

present epicardially and in the outer myocardium (left). 

Epicardial Mineralization

Cardiac calcinosis

Inbred mice strains- inherited

Arises by dystrophic calcification

Does not cause caridac dysfunction
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Figure 10-29B. Epicardial calcification, 
heart, right ventricle, mouse. A, Note the 
prominent white mineral deposits over the 
right ventricle (RV). B, The basophilic 
mineral deposits are present epicardially
and in the outer myocardium (left). H&E 
stain 

Figure 10-29B.   Epicardial calcification, heart, right ventricle, mouse. A, Note the prominent 

white mineral deposits over the right ventricle (RV). B, The basophilic mineral deposits are 

present epicardially and in the outer myocardium (left). H&E stain 
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Figure 10-30. Visceral gout, 
heart, pericardium, chicken.
White urate deposits are present 
on the epicardial surface. 

Figure 10-30.   Visceral gout, heart, pericardium, chicken. White urate deposits are present 

on the epicardial surface. 

Urate deposits

Gout in birds

Urates deposited on pericardium
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Figure 10-31. Fibrinous pericarditis, heart, 
epicardium, horse. The epicardium is 
covered dorsally by a thick, yellow layer of 
fibrin (arrows) and ventrally by granulation 
tissue (finely granular surface), thus indicating 
the chronicity of the inflammatory process. 
The apposing parietal pericardium (not 
shown) was also covered with fibrin. This 
lesion commonly occurs in horses with 
Streptococcus zooepidemicus septicemia 
causing vasculitis. 

Figure 10-31.   Fibrinous pericarditis, heart, epicardium, horse. The epicardium is covered 

dorsally by a thick, yellow layer of fibrin (arrows) and ventrally by granulation tissue (finely 

granular surface), thus indicating the chronicity of the inflammatory process. The apposing 

parietal pericardium (not shown) was also covered with fibrin. This lesion commonly occurs in 

horses with Streptococcus zooepidemicus septicemia causing vasculitis. 

Inflammation (fibrinous pericarditis)

Most commonly hematogenous infection

Hardeware disease in cattle

Specific diseases

Cattle

Pasteurellosis

Blackleg (C Chauvoei)

Coliform septicemia

Sporadic bovine encephalomyelitis

Pigs

Glasser’s Disease

Strep inf

Psteurellosis

Enzootic mycoplasmal pneumonia

Salmonellosis

Horses



Streptococcal infections

Birds

Psittacosis (Chlamydophila psittaci)
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Figure 10-32. Fibrinous pericarditis, heart, 
epicardium, pig. Note eosinophilic fibrin 
deposits (left) on the epicardial surface (E). 
This lesion commonly occurs with septicemias 
of bacteria that cause vasculitis. H&E stain. 

Figure 10-32.   Fibrinous pericarditis, heart, epicardium, pig. Note eosinophilic fibrin deposits 

(left) on the epicardial surface (E). This lesion commonly occurs with septicemias of bacteria that 

cause vasculitis. H&E stain. 
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Figure 10-33. Chronic suppurative 
pericarditis, traumatic reticuloperitonitis
(“hardware disease”), heart, pericardial 
sac (opened), cow. The exposed epicardial 
and parietal surfaces are notably thickened by 
fibrous connective tissue and covered by a 
fibrinopurulent exudate. On clinical 
examination, heart sounds are muffled. P,
Reflected parietal pericardium.

Figure 10-33.   Chronic suppurative pericarditis, traumatic reticuloperitonitis (“hardware 
disease”), heart, pericardial sac (opened), cow. The exposed epicardial and parietal surfaces 

are notably thickened by fibrous connective tissue and covered by a fibrinopurulent exudate. On 

clinical examination, heart sounds are muffled. P, Reflected parietal pericardium. 

Suppurative Pericarditis

Cattle

Hardware- reticulo-peritineo-pericarditis)

Constrictive Pericarditis

Chronic inflammatory condition

Fibrous adhesions between the surfaces of the visceral and parietal pericardium
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Figure 10-34. Endocardial mineralization, 
Johne’s disease, heart, left atrial
endocardium, cow. The left atrial (LA) 
endocardium is white, thick, and wrinkled from 
mineralization. 

Figure 10-34.   Endocardial mineralization, Johne’s disease, heart, left atrial endocardium, 
cow. The left atrial (LA) endocardium is white, thick, and wrinkled from mineralization. 

Endocardial Diseases

Degeneration

Endocardial Mineralization and Endocardial Fibrosis

Can occur singly or together

Mineralization

Vit D toxicosis

Calcinogenic plants

Gross

Multiple white large rough plaques of mineralized fibroelastic tissue in the endocardium and 

intima of large elastic arteries

Fibrosis

w/ or w/out mineralization

Chronically dilated hearts

Johne’s Disease

Dogs with healed left atrial ulcerative endocarditis (uremia)

Jet lesions from valvular insufficiency
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Figure 10-35. Ulcerative endocarditis
(uremia), heart, endocardium of left atrium, 
dog. Note the white-red, thick, wrinkled area 
(arrows) of endocarditis, mineralization, and 
fibrous tissue (scar) formation caused by 
uremia in this dog with chronic renal failure.

Figure 10-35.   Ulcerative endocarditis (uremia), heart, endocardium of left atrium, dog. 
Note the white-red, thick, wrinkled area (arrows) of endocarditis, mineralization, and fibrous tissue 

(scar) formation caused by uremia in this dog with chronic renal failure. 

Ulcerative endocaqrditis

Uremic toxicity in dogs

Red hemmorrhagic lesion

Associated with acute renal insufficiency

Heal by fibrous tissue
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Figure 10-36A. Valvular 
endocardiosis, left 
atrioventricular valve, 
heart, dog. A, The cusps of 
the mitral valve are 
thickened by white, smooth 
nodules (arrows). LV, Left 
ventricular free wall.. 

Figure 10-36A.   Valvular endocardiosis, left atrioventricular valve, heart, dog. A, The cusps 

of the mitral valve are thickened by white, smooth nodules (arrows). LV, Left ventricular free wall. 

B, Note the characteristic smooth and shiny (endocardial) surface of the valve and nodules. This 

differentiates endocardiosis from the rough and granular surface of chronic bacterial endocarditis. 

The pink staining of the valve is caused by postmortem inbibition of hemoglobin. 

Valvular Endocardiosis

Age related small breeds

Degeneration of valvular collagen

Most common cause of heart failure in older dogs

Polygenic basis

Cavalier king charles spaniel- >50% prevalence at 4 years

100% prevalence by 10 years

Short, thick valves

Focal or diffuse nodules

Smooth and shiny

Valvular insufficiency and atrial enlargement

Rupture of chordae tendinae

Jet lesion- endocardial fibrosis

Fibro-elastic proliferation

Deposition of mucopolysaccharides

Accompanying alterations



Arteriosclerosis of intramyocardial arteries

Multifocal myocardial necrosis and fibrosis

Atrial Thrombosis

Syrian Hamsters

Certain mice strains

Failing dog and cat hearts

Laminated masses of fibrin
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B, Note the characteristic smooth and shiny 
(endocardial) surface of the valve and 
nodules. This differentiates endocardiosis 
from the rough and granular surface of 
chronic bacterial endocarditis. The pink 
staining of the valve is caused by postmortem 
inbibition of hemoglobin

Figure 10-36B.   Valvular endocardiosis, left atrioventricular valve, heart, dog. A, The cusps 

of the mitral valve are thickened by white, smooth nodules (arrows). LV, Left ventricular free wall. 

B, Note the characteristic smooth and shiny (endocardial) surface of the valve and nodules. This 

differentiates endocardiosis from the rough and granular surface of chronic bacterial endocarditis. 

The pink staining of the valve is caused by postmortem inbibition of hemoglobin. 
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Figure 10-37. Valvular endocardiosis, 
cusp of right atrioventricular valve, heart, 
dog. The valve is thickened and nodular from 
an increase in myxomatous tissue supported 
by a fibrous stroma. H&E stain. 

Figure 10-37.   Valvular endocardiosis, cusp of right atrioventricular valve, heart, dog. The 

valve is thickened and nodular from an increase in myxomatous tissue supported by a fibrous 

stroma. H&E stain. 
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Figure 10-38. Vegetative valvular endocarditis, tricuspid valve, heart, calf.
Multiple, large, raised, friable, yellow-red thrombotic masses are attached to cusps of the 
tricuspid valve. The roughened and granular surface of the valve leaflets is attributable 
to fibrin, platelets, and trapped bacteria (Fig. 10-39) and erythrocytes. This calf had an 
indwelling jugular catheter, presumed to be the source of the infection. 

Figure 10-38.   Vegetative valvular endocarditis, tricuspid valve, heart, calf. Multiple, large, 

raised, friable, yellow-red thrombotic masses are attached to cusps of the tricuspid valve. The 

roughened and granular surface of the valve leaflets is attributable to fibrin, platelets, and trapped 

bacteria (Fig. 10-39) and erythrocytes. This calf had an indwelling jugular catheter, presumed to 

be the source of the infection. 

Inflammation

Vegetative Valvular Endocarditis

Large adhering friable, yellow to grey masses of fibrin

Can occlude valvular orifice

In chronic lesions the fibrin is organized by fibrous connective tissue

Virchow’s triad

Endothelial injury

Turbulence

Hypercoaguability

Pre-existing conditions

Dermatitis

Gingivitis

Bacteremia

Endothelial cell disruption bacteria adhere proliferate inflammation masses of fibrin 

deposited



Organisms

Cattle- Arcanobacter pyogenes

Pigs – Strep suis, Erysipelothrix, 

Dogs and cats – Strep, E coli

Death results from cardiac failure or bacteremia

Septic emboli heart, kidneys, lungs
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Figure 10-39. Vegetative valvular 
endocarditis, bacterial infection, heart, 
tricuspid valve, cow. Note abundant masses 
of fibrin and bacterial colonies (arrow). H&E 
stain.

Figure 10-39.   Vegetative valvular endocarditis, bacterial infection, heart, tricuspid valve, 
cow. Note abundant masses of fibrin and bacterial colonies (arrow). H&E stain. ( 
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Figure 10-40. Valvular endocarditis, 
erysipelas, heart, aortic valve, pig. Note the 
reddish-brown friable exudate thickening the 
valve cusps.

Figure 10-40.   Valvular endocarditis, erysipelas, heart, aortic valve, pig. Note the reddish-

brown friable exudate thickening the valve cusps. 
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Figure 10-42. Left ventricular 
hypertrophy, hyperthyroidism, 
heart, bisected, cat. Note prominent 
thickening of the left ventricular (LV)
free wall. The ventricular septum (VS)
is also thickened 

Figure 10-42.   Left ventricular hypertrophy, hyperthyroidism, heart, bisected, cat. Note 

prominent thickening of the left ventricular (LV) free wall. The ventricular septum (VS) is also 

thickened 

Myocardial Diseases

Hypertrophy

Eccentric

Concentric

Microscopically

Enlarged myocytes with large nuclei

Can become degenerate

Right Ventricular Hypertrophy

Dirofilariasis

Pulmonic stenosis

High altitude disease

Heaves in horses

LV hypertrophy

Subaortic stenosis

Hyperthyroidism in cats



Systemic hypertension

Chronic renal failure

Bi-ventricular Hypertrophy

HCM
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Figure 10-43. Hypertrophic
cardiomyopathy, myocyte hypertrophy, 
heart, myocardium, cat. Cardiac myocytes
are hypertrophied, and there is an increase in 
interstitial fibroblasts. H&E stain. 

Figure 10-43.   Hypertrophic cardiomyopathy, myocyte hypertrophy, heart, myocardium, 
cat. Cardiac myocytes are hypertrophied, and there is an increase in interstitial fibroblasts. H&E 

stain. 

Hypertrophic Cardiomyopathy

Middle aged male cats

Rarely in dogs (large breeds)

Congestive heart failure

Thromboembolism to iliac bifurcation of the aorta

From left atrium

Posterior paresis

Prominent LV hyperrtrophy and interventricular septum

Left atrial dilation

Microscopically

Prominent disarrays or disorganizations of myocytes

Interweaving rather than parallel arrangement of fibers

Myocyte hypertrophy

Occasional degenerative changes

Fibrosis

Also biventricular dilation

Diffusely white thickened endocardium



Restrictive Cardiomyopathy

Impaired ventricular filling

Fibrosis of LV endocardium from endocarditis

Excessive moderator bands traversing the left ventricle

Endocardial fibrosis in rats

Endocardial fibroelastosis in burmese cats

Genetic basis for Cardiomyopathy

Sarcomeric protiens

Cardiac Beta-myosin heavy chain

Cardiac troponin T\

Cardiac troponin I

Alpha-tropomyosin

Actin

Ventricu;ar myosin essential light chain

Caridac myosin binding protein C

Shortening of telomeres triggers apoptosis of cardiac muscle

Genetic basis for dilated cardiomyopthy

Dystrophin

Actin

Desmin

Troponin T

Beta myosin heavy chain

Lamin

Taffazin

Phospholaban- Cardiac calcium regulating protein 
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Figure 10-44. Dirofilariasis, 
heart, dog. Note the hypertrophy 
of the right ventricle (RV) and adult 
Dirofilaria immitis in the pulmonary 
artery and its branches (PA). LV,
Left ventricle 

Figure 10-44.   Dirofilariasis, heart, dog. Note the hypertrophy of the right ventricle (RV) and 

adult Dirofilaria immitis in the pulmonary artery and its branches (PA). LV, Left ventricle 
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Figure 10-
45. Dirofilariasis, heart, 
opened right ventricle, 
right atrium, and 
pulmonary artery, dog.
Numerous adult Dirofilaria 
immitis are present in the 
right ventricle (RV), right 
atrium, and pulmonary 
artery (PA).

Figure 10-45.   Dirofilariasis, heart, opened right ventricle, right atrium, and pulmonary 
artery, dog. Numerous adult Dirofilaria immitis are present in the right ventricle (RV), right atrium, 

and pulmonary artery (PA). 

Inflammation

Suppurative myocarditis

Pyogenic bacteria in myocardium

From valvular endocarditis

Occasionally primary

Septic infarcts, pale and abscess

Necrotizing myocarditis

Toxoplasmosis

Hemorrhagic Myocarditis

Blackleg (Clostridium chauvoei)

Lymphocytic myocarditis

Parvoviral myocarditis in puppies

Basophilic intranuclear inclusions

East Coast Fever



Theileria parva in cattle

Myocaridal necrosis and inflammation

Eosinophilic myocarditis

Sarcocystosis

Mice

Coxackie B virus
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Figure 10-46. Chronic endarteritis, 
dirofilariasis, lung, pulmonary artery, dog.
Several intact adult Dirofilaria immitis are in 
the lumen. Note the thickened fibrotic intima
(arrow).

Figure 10-46.   Chronic endarteritis, dirofilariasis, lung, pulmonary artery, dog. Several 

intact adult Dirofilaria immitis are in the lumen. Note the thickened fibrotic intima (arrow). 
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Figure 10-48. Chronic passive 
congestion, doxorubicin 
cardiotoxicity, congestive heart 
failure, liver, ascites, peritoneal 
cavity, rabbit. Note the light-red 
stained transparent fluid in the 
peritoneal cavity (ascites) and the 
mottled liver (L) characteristic of 
chronic passive congestion. 

Figure 10-48.   Chronic passive congestion, doxorubicin cardiotoxicity, congestive heart 
failure, liver, ascites, peritoneal cavity, rabbit. Note the light-red stained transparent fluid in 

the peritoneal cavity (ascites) and the mottled liver (L) characteristic of chronic passive 

congestion. 
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Figure 10-49. Cardiac 
dilation, doxorubicin 
cardiotoxicity, heart, rabbit.
All cardiac chambers are 
dilated. 

Figure 10-49.   Cardiac dilation, doxorubicin cardiotoxicity, heart, rabbit. All cardiac 

chambers are dilated. 
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Figure 10-52. Ventricular 
dilation, furazolidone
cardiotoxicity, heart, duckling.
Note that the dilated ventricles have 
collapsed once the blood was 
removed. 

Figure 10-52.   Ventricular dilation, furazolidone cardiotoxicity, heart, duckling. Note that 

the dilated ventricles have collapsed once the blood was removed. 
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Figure 10-54. Myocardial necrosis “heart-
brain syndrome,” heart, transverse section 
of ventricles, dog. Necrotic areas are pale 
beige to white and are concentrated in the 
inner half of the wall of the left ventricle (LV) 
and in the ventricular septum. 

Figure 10-54.   Myocardial necrosis “heart-brain syndrome,” heart, transverse section of 
ventricles, dog. Necrotic areas are pale beige to white and are concentrated in the inner half of 

the wall of the left ventricle (LV) and in the ventricular septum. 

Fatty Infiltration

Increased numbers of lipocytes between muscle fibers

Fatty Degeneration

Accumulation of lipid droplets in sarcoplasm of myocytes

Gross

Pale 

Flabby myocardium

Causes

Severe anemia

Toxicity

Copper deficiency

Hydropic degeneration

Microscopic alteration

Anthracyclines (chemotherapy)

Results in chronic passive congestion, ascites, dilation

Lysis of muscle fibers



Lipofuscinosis

Also called Brown Atrophy

Aged animals and with severe cachexia

Hereditary in Ayreshire cattle

Grossly appear brown

Microscopically have brown granules at the nuclear poles of myocytes

Myofibriilar degeneration (myocytolysis)

Sublethal injury

Pale eosinophilic sarcoplasm

Lack cross striations

Furalizidone toxicity in birds

Potassium deficiency in rats
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Figure 10-55. Myocardial necrosis, acute 
monensin toxicosis, heart, cross section, 
left ventricular myocardium, calf. Note the 
pale, mottled, necrotic areas (arrows) 
distributed throughout the ventricular 
myocardium. 

Figure 10-55.   Myocardial necrosis, acute monensin toxicosis, heart, cross section, left 
ventricular myocardium, calf. Note the pale, mottled, necrotic areas (arrows) distributed 

throughout the ventricular myocardium. 



Slide 45

Figure 10-56A. Myocardial 
necrosis, selenium–vitamin E 
deficiency, heart, left ventricular 
myocardium, calf. A, Note the 
prominent white chalky areas of 
necrosis with mineralization (arrows)
of the myocardium. B, Similar 
necrosis is subepicardially and 
subendocardially in the sectioned 
free walls of the left ventricle and 
subendocardially in the myocardium 
of the ventricular septum (center).

Figure 10-56A.   Myocardial necrosis, selenium–vitamin E deficiency, heart, left ventricular 
myocardium, calf. A, Note the prominent white chalky areas of necrosis with mineralization 

(arrows) of the myocardium. B, Similar necrosis is subepicardially and subendocardially in the 

sectioned free walls of the left ventricle and subendocardially in the myocardium of the ventricular 

septum (center). 
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Figure 10-56B. Myocardial necrosis, selenium–vitamin E deficiency, heart, left 
ventricular myocardium, calf. A, Note the prominent white chalky areas of necrosis 
with mineralization (arrows) of the myocardium. B, Similar necrosis is subepicardially
and subendocardially in the sectioned free walls of the left ventricle and 
subendocardially in the myocardium of the ventricular septum (center).

Figure 10-56B.   Myocardial necrosis, selenium–vitamin E deficiency, heart, left ventricular 
myocardium, calf. A, Note the prominent white chalky areas of necrosis with mineralization 

(arrows) of the myocardium. B, Similar necrosis is subepicardially and subendocardially in the 

sectioned free walls of the left ventricle and subendocardially in the myocardium of the ventricular 

septum (center). 

Necrosis and Mineralization

Necrosis

Nutritional deficiencies

Chemical and plant toxicoses

Ischemia

Metabolic disorders

Heritable diseases

Physical injuries

Ionophore toxicity in horses and ruminants

Vitamin E and selenium deficiency in young animals of all species

Heart-Brain syndrome of dogs

Anthracycline toxicity in dogs

Gossypol toxicity in pigs

Gross 



Initially pale

Progress to yellow to white

Dry areas made gritty by dystrophic mineralization

Most frequent sites

LV papillary muscles

Subendocardial myocardium

Sometimes overlooked if few cuts are made into the myocardium

Microscopic

Hyaline necrosis

Fibers appear swollen and hypereosinophilic

Indistinct striations

Pyknotic nuclei

Scattered basophilic granules

Calcified mitchondria

“shredded” appearance

Hypercontraction

Multiple trabsverse bars of disrupted contractile material (contraction band necrosis)

Infarcted (ischemic necrosis)

Coagulation necrosis

Relaxed contractile elements

Inflammation

24-48 hours

Necrotic areas are infiltrated by macrophages and a few neutrophils

Lyse necrotic cellular debris

May be confused with myocarditis

Replacement by fibroblasts, collagen and capillaries

Consequences

Acute cardiac failure

Necrosis related arrhythmias- conduction disturbance

Cardiac decompensation dilatation
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Figure 10-57. Acute myocardial necrosis 
with mineralization, minoxidil
cardiotoxicity, heart, ventricular 
myocardium, pig. The darker red myocytes
are necrotic, and some are mineralized 
(purplish areas). H&E stain. 

Figure 10-57.   Acute myocardial necrosis with mineralization, minoxidil cardiotoxicity, 
heart, ventricular myocardium, pig. The darker red myocytes are necrotic, and some are 

mineralized (purplish areas). H&E stain. 

Myocardial mineralization

Hereditary calcinosis in mice

Cardiomyopathy in hamsters

Vit E Selenium deficiency

Vitamin D toxicity

Calcinogenic plant toxicosis

Spontaneous myocardial calcification in rats and guinea pigs
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Figure 10-61. Healing, 
postmyocardial
necrosis, heart, 
ventricle, dog. The 
necrotic myocytes have 
been removed by 
phagocytosis by 
macrophages (not seen 
here), and the area is now 
undergoing fibrosis. H&E 
stain. 

Figure 10-61.   Healing, postmyocardial necrosis, heart, ventricle, dog. The necrotic 

myocytes have been removed by phagocytosis by macrophages (not seen here), and the area is 

now undergoing fibrosis. H&E stain. 
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Figure 10-62. Calcification, 
selenium–vitamin E 
deficiency, myocardial 
necrosis, heart, right 
ventricle, lamb. The multiple 
white subendocardial lesions 
are areas of calcified necrotic 
cardiac myocytes. 

Figure 10-62.   Calcification, selenium–vitamin E deficiency, myocardial necrosis, heart, 
right ventricle, lamb. The multiple white subendocardial lesions are areas of calcified necrotic 

cardiac myocytes. 
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Figure 10-63A. Hypertrophic
cardiomyopathy, heart, cat. A, 
Note the thickened left ventricular 
wall (LV). B, The thickened left 
ventricular free wall and septum 
have markedly reduced the lumen of 
the left ventricle (LV). 

Figure 10-63A.   Hypertrophic cardiomyopathy, heart, cat. A, Note the thickened left 

ventricular wall (LV). B, The thickened left ventricular free wall and septum have markedly 

reduced the lumen of the left ventricle (LV). 
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Figure 10-63B. Hypertrophic
cardiomyopathy, heart, cat. A, Note the 
thickened left ventricular wall (LV). B, The 
thickened left ventricular free wall and septum 
have markedly reduced the lumen of the left 
ventricle (LV). (

Figure 10-63B.   Hypertrophic cardiomyopathy, heart, cat. A, Note the thickened left 

ventricular wall (LV). B, The thickened left ventricular free wall and septum have markedly 

reduced the lumen of the left ventricle (LV). ( 
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Figure 10-
64A. Hypertrophic
cardiomyopathy, heart, 
ventricular myocardium, cat. 
A, Note the pattern of 
interwoven cardiac myocytes, 
indicating myofiber disarray, 
and the hypertrophic myocytes
(compare with Fig. 10-64, B). 
There is also an increase in 
interstitial fibroblasts. H&E 
stain. B, Normal cardiac 
myocytes arranged in parallel 
bundles. H&E stain. (

Figure 10-64A.   Hypertrophic cardiomyopathy, heart, ventricular myocardium, cat. A, Note 

the pattern of interwoven cardiac myocytes, indicating myofiber disarray, and the hypertrophic 

myocytes (compare with Fig. 10-64, B). There is also an increase in interstitial fibroblasts. H&E 

stain. B, Normal cardiac myocytes arranged in parallel bundles. H&E stain. ( 
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Figure 10-64B. Hypertrophic
cardiomyopathy, heart, ventricular 
myocardium, cat. A, Note the pattern of 
interwoven cardiac myocytes, indicating 
myofiber disarray, and the hypertrophic
myocytes (compare with Fig. 10-64, B). 
There is also an increase in interstitial 
fibroblasts. H&E stain. B, Normal cardiac 
myocytes arranged in parallel bundles. 
H&E stain. 

Figure 10-64B.   Hypertrophic cardiomyopathy, heart, ventricular myocardium, cat. A, Note 

the pattern of interwoven cardiac myocytes, indicating myofiber disarray, and the hypertrophic 

myocytes (compare with Fig. 10-64, B). There is also an increase in interstitial fibroblasts. H&E 

stain. B, Normal cardiac myocytes arranged in parallel bundles. H&E stain. 
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Figure 10-
65. Dilated 
(congestive) 
cardiomyopathy, 
heart, left ventricle 
(LV) and right 
ventricle (RV), dog.
Biventricular dilation 
has resulted in the 
heart having a double 
apex. 

Figure 10-65.   Dilated (congestive) cardiomyopathy, heart, left ventricle (LV) and right 
ventricle (RV), dog. Biventricular dilation has resulted in the heart having a double apex. 
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Figure 10-66. Dilated cardiomyopathy
(congestive cardiomyopathy), heart, 
ventricles, cross section, dog. The left 
ventricle (LV) and right ventricle have thin 
walls, dilated chambers, and white fibrotic
endocardium. (

Figure 10-66.   Dilated cardiomyopathy (congestive cardiomyopathy), heart, ventricles, 
cross section, dog. The left ventricle (LV) and right ventricle have thin walls, dilated chambers, 

and white fibrotic endocardium. ( 
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Figure 10-67. Necrohemorrhagic
myocarditis, heart, steer. Note the area of 
hemorrhagic myocarditis (arrows) in the wall 
of the ventricular myocardium. This disease is 
caused by Clostridium chauvoei, and lesions 
are most common in skeletal muscle. 

Figure 10-67.   Necrohemorrhagic myocarditis, heart, steer. Note the area of hemorrhagic 

myocarditis (arrows) in the wall of the ventricular myocardium. This disease is caused by 

Clostridium chauvoei, and lesions are most common in skeletal muscle. 
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Figure 10-68A. Parvovirus 
myocarditis, heart, dog. A, Note 
the multifocal pale areas (arrow) in 
the ventricular myocardium. B,
Parvovirus infection, section of 
myocardium. An intranuclear
basophilic inclusion body is in a 
myocyte (arrow). H&E stain. 

Figure 10-68A.   Parvovirus myocarditis, heart, dog. A, Note the multifocal pale areas (arrow) 

in the ventricular myocardium. B, Parvovirus infection, section of myocardium. An intranuclear 

basophilic inclusion body is in a myocyte (arrow). H&E stain. 

Conduction System Diseases

Dogs

Doberman Pinscher unexpected death

Focal degeneration of Bundle of His

Dalmation

Intermittent sinus arrest

Miniature Schnauzers (female only)

Sinoatrial syncope (sick sinus syndrome)

German Shepherds

Inherited ventricular arrythmias

English Springer Spaniels and Siamese Cats

Persistent atrial atandstill

Atrial dilation and fibrosis

Cattle

Atrial fibrillation

Right atrial dilation and fibrosis

Scarring lesions

Can lead to Conduction block
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Figure 10-69. Myocarditis, East Coast 
fever, heart, cow. The multiple pale areas in 
the left ventricular wall are infiltrates of 
mononuclear inflammatory cells. 

Figure 10-69.   Myocarditis, East Coast fever, heart, cow. The multiple pale areas in the left 

ventricular wall are infiltrates of mononuclear inflammatory cells. 
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Figure 10-71. Hemangiosarcoma, heart, 
right atrium, dog. A dark-red 
hemangiosarcoma protrudes from the wall of 
the right atrium (RA), a predilection site in the 
dog for this tumor (arrows). RV, Right 
ventricle. 

Figure 10-71.   Hemangiosarcoma, heart, right atrium, dog. A dark-red hemangiosarcoma 

protrudes from the wall of the right atrium (RA), a predilection site in the dog for this tumor 

(arrows). RV, Right ventricle. 

Neoplastic Diseases

Hemangiosarcoma



Slide 60

Figure 10-72. Hemangiosarcoma, heart, 
right atrium, dog. The tumor consists of 
spindle cells with large, round-to-oval nuclei 
and numerous mitotic figures (inset). In this 
case, these cells have formed poorly 
delineated and haphazardly arranged 
vascular channels. The golden-brown pigment 
is hemosiderin that forms secondary to 
erythrophagocytosis of damaged or effect 
erythrocytes. H&E stain 

Figure 10-72.   Hemangiosarcoma, heart, right atrium, dog. The tumor consists of spindle 

cells with large, round-to-oval nuclei and numerous mitotic figures (inset). In this case, these cells 

have formed poorly delineated and haphazardly arranged vascular channels. The golden-brown 

pigment is hemosiderin that forms secondary to erythrophagocytosis of damaged or effect 

erythrocytes. H&E stain 
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Figure 10-73A. Lymphosarcoma, heart, 
myocardium, cow. A, Sites of infiltrating 
neoplastic lymphocytes in the ventricular 
myocardium are evident as numerous white 
areas and nodules (arrows). B, Similar white 
areas of tumor are visible in the section of the 
left ventricular wall and subendocardially in 
the ventricular septum. 

Figure 10-73A.   Lymphosarcoma, heart, myocardium, cow. A, Sites of infiltrating neoplastic 

lymphocytes in the ventricular myocardium are evident as numerous white areas and nodules 

(arrows). B, Similar white areas of tumor are visible in the section of the left ventricular wall and 

subendocardially in the ventricular septum. 

Lymphoma

Cattle

Heart failure

May involve myocardium and pericardium
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Figure 10-73B. Lymphosarcoma, 
heart, myocardium, cow. A, Sites 
of infiltrating neoplastic lymphocytes 
in the ventricular myocardium are 
evident as numerous white areas 
and nodules (arrows). B, Similar 
white areas of tumor are visible in 
the section of the left ventricular wall 
and subendocardially in the 
ventricular septum. 

Figure 10-73B.   Lymphosarcoma, heart, myocardium, cow. A, Sites of infiltrating neoplastic 

lymphocytes in the ventricular myocardium are evident as numerous white areas and nodules 

(arrows). B, Similar white areas of tumor are visible in the section of the left ventricular wall and 

subendocardially in the ventricular septum. 
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Figure 10-74. Lymphosarcoma, heart, 
section of myocardium, cow. Neoplastic 
lymphocytes have extensively infiltrated 
between the cardiomyocytes. Extensive 
infiltration can result in myocyte atrophy and 
loss. H&E stain. 

Figure 10-74.   Lymphosarcoma, heart, section of myocardium, cow. Neoplastic lymphocytes 

have extensively infiltrated between the cardiomyocytes. Extensive infiltration can result in 

myocyte atrophy and loss. H&E stain. 
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Figure 10-75. Chemodectoma (heart base 
tumor), aortic body, dog. Note the large 
mass (arrow) at the base of the heart (H). L,
Lungs. 

Figure 10-75.   Chemodectoma (heart base tumor), aortic body, dog. Note the large mass 

(arrow) at the base of the heart (H). L, Lungs. 

Chemodectoma

Compress great vessels

Brachycephalic diseases

Ectopic thyroid
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Figure 10-77. Jaundice, heart, 
aorta, dog. Note yellow 
discoloration of the aortic intima. 

Figure 10-77.   Jaundice, heart, aorta, dog. Note yellow discoloration of the aortic intima. 
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Figure 10-
78. Dissecting 
aneurysm, copper 
deficiency, heart, 
pulmonary artery, 
right ventricle (RV), 
pig. The dark, blood-
filled, bulging segment 
of the wall of the 
pulmonary artery 
(arrows) has resulted 
from disruption of 
elastic fibers 

Figure 10-78.   Dissecting aneurysm, copper deficiency, heart, pulmonary artery, right 
ventricle (RV), pig. The dark, blood-filled, bulging segment of the wall of the pulmonary artery 

(arrows) has resulted from disruption of elastic fibers 

Aneurysms
Copper deficiency- pigs

Copper is necessary for normal elastin devvelopment

Spirocerca lupi in dogs

Strongylus vulgaris in horses

Dissecting Aneurysms
Disruption of the intima  allows entry of blood into the media  this dissects along the wall of the 

aorta  can rupture
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Figure 10-79. Dissecting aneurysm, aorta, 
turkey. Blood has dissected through the 
tunica media (in a nearby section of the aorta) 
and in this section has come to lie in the outer 
layers of the tunica media and adventia. L,
Vessel lumen. H&E stain. 

Figure 10-79.   Dissecting aneurysm, aorta, turkey. Blood has dissected through the tunica 

media (in a nearby section of the aorta) and in this section has come to lie in the outer layers of 

the tunica media and adventia. L, Vessel lumen. H&E stain. 
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Figure 10-80. Medial hypertrophy, 
periarteritis, dirofilariasis, lung, small 
pulmonary arteries, cat. Note the massively 
thickened tunica media of the small branches 
of the pulmonary arteries and their periarterial
cuff of chronic inflammatory cells and some 
eosinophils. H&E stain. 

Figure 10-80.   Medial hypertrophy, periarteritis, dirofilariasis, lung, small pulmonary 
arteries, cat. Note the massively thickened tunica media of the small branches of the pulmonary 

arteries and their periarterial cuff of chronic inflammatory cells and some eosinophils. H&E stain. 

Sudden rupture of the ascending aorta in horses

Notable exertion and severe trauma to the ventral thorax from falling

Death by cardiac tamponade (tear is within the pericardial sac)

rupture of the middle uterine artery may occur during parturition in mares, and with uterine torsion 

and prolapse in cows

Arterial Hypertrophy
Response to sustained increases in pressure or volume loads

Hypertrophy and hyperplasia of smooth muscle cells

Associated with

Aleurostrongylus abstrusus (lungworm of cats) 

Toxocara spp

Dirofilaria immitis
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Figure 10-81. Medial hypertrophy, lung, 
small pulmonary arteries, cat. Proliferation 
of smooth muscle cells (arrows) has resulted 
in marked thickening of the tunica media. 
Note luminal narrowing. H&E stain. 

Figure 10-81.   Medial hypertrophy, lung, small pulmonary arteries, cat. Proliferation of 

smooth muscle cells (arrows) has resulted in marked thickening of the tunica media. Note luminal 

narrowing. H&E stain. 
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Figure 10-82. Coronary 
atherosclerosis, hypothyroidism, 
heart, left ventricle, dog. The affected 
coronary arteries are prominent and 
cordlike (arrows) with thickened walls. 
The diffuse and focal yellow areas in 
the walls of the arteries are the sites of 
atheromatous deposits 

Figure 10-82.   Coronary atherosclerosis, hypothyroidism, heart, left ventricle, dog. The 

affected coronary arteries are prominent and cordlike (arrows) with thickened walls. The diffuse 

and focal yellow areas in the walls of the arteries are the sites of atheromatous deposits 

Degeneration and Necrosis

Atherosclerosis
Intimal and medial lipid deposits

Elastic and muscular arteries

Infrequent in animals

Accumulation of deposits (Atheroma) of lipid, fibrous tissue, and calcium in vessels walls

Eventually results in lumen narrowing

Predisposing factors in dogs is hypothyroidism

Arteries of the heart, mesentery, and kidneys, are thickened firm, and yellow to white

Microscopically

Lipid globules accumulate in the cytoplasm of smooth muscle cells and macrophages

Foam cells

Necrosis and fibrosis develop in some arterial lesions
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Figure 10-83. Atherosclerosis, meningeal 
artery, horse. Note extensive accumulation of 
lipid-laden (clear vacuoles) “foam cells”
throughout the thickened media. H&E stain.  

Figure 10-83.   Atherosclerosis, meningeal artery, horse. Note extensive accumulation of 

lipid-laden (clear vacuoles) “foam cells” throughout the thickened media. H&E stain. ( 
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Figure 10-84. Johne’s disease, 
arteriosclerosis, aorta, cow. Multiple 
prominent, white, mineralized foci are in the 
tunica intima and media (arrows). 

Figure 10-84.   Johne’s disease, arteriosclerosis, aorta, cow. Multiple prominent, white, 

mineralized foci are in the tunica intima and media (arrows). 

Arteriosclerosis

Intimal fibrosis

Large elastic arteries

Age related

Chronic degenerative process with a proliferative response

Results in loss of elasticity

Luminal narrowing

Abdominal aorta most frequently affected

Lesions often localized around orifices of arteriolar branches

Gross Lesion

Raised, firm, White plaques

Microscopically

Intima thickened by mucopolysaccharides

Later filled by prolieration of smooth muscle cells in the TM

Fibrous tissue infiltration into the Intima

Splitting and fragmentation of the internal elastic lamina are common
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Figure 10-85. Calcification, vitamin D 
toxicosis, aorta, rabbit. The aorta is firm and 
inelastic because of the calcium deposits in 
the tunica intima and media. 

Figure 10-85.   Calcification, vitamin D toxicosis, aorta, rabbit. The aorta is firm and inelastic 

because of the calcium deposits in the tunica intima and media. 

Arterial medial calcification
Mineralization of the walls of elastic and muscular arteries

Frequent in animals with concurrent endocardial mineralization

Casues

Calcinogenic plant toxicosis

Vit D toxicosis

Renal insufficiency

Severe debillitation (Johnes dz)

Occurs spontaneously in rabbits

Aged guinea pigs

Rats with chronic renal disease

Gross Appearance

Solid, dense, pipelike structures, 

Raised white solid intimal plaques

Microscopically

Elastic arteries

Prominent basophilic granular mineral deposits are present on elastic fibers of the media

Muscular arteries

Complete ring of mineralization in the TM
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Figure 10-86. Medial calcification, aorta, 
cow. Note the layer of mineralization in the 
middle of the tunica media. H&E stain. 

Figure 10-86.   Medial calcification, aorta, cow. Note the layer of mineralization in the middle of 

the tunica media. H&E stain. 
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Figure 10-87. Intimal body (arrow), 
intestine, muscular artery, horse. Intimal
bodies are distinctive small, mineralized 
masses within the subendothelium of small 
muscular arteries and arterioles of horses. 
They are an incidental finding and have no 
pathologic significance. H&E stain 

Figure 10-87.   Intimal body (arrow), intestine, muscular artery, horse. Intimal bodies are 

distinctive small, mineralized masses within the subendothelium of small muscular arteries and 

arterioles of horses. They are an incidental finding and have no pathologic significance. H&E 

stain 

Siderocalcinosis
Iron and calcium deposition in cerebral arteries of older horses

Incidental finding

Arterial Intimal Calcification (Intimal Bodies)
Small mineralized masses within the subendothelium in small muscular arteries and arterioles of 

horses

Incidental finding
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Figure 10-88. “Mulberry 
heart disease,” suffusive
hemorrhage, epicardium, 
right ventricle, heart, pig.
Red areas of suffusive
hemorrhage (“mulberry-like”) 
are present on the epicardial 
surface of the right ventricle. 

Figure 10-88.   “Mulberry heart disease,” suffusive hemorrhage, epicardium, right 
ventricle, heart, pig. Red areas of suffusive hemorrhage (“mulberry-like”) are present on the 

epicardial surface of the right ventricle. 

Conditions with Similar features
Homogeneous eosinophilic zone in the vessel wall
Different Substances with different staining properties

Hyaline Degeneration
Negative with PAS and Congo Red

Often seen in older dogs

Fibrinoid Necrosis
PAS positive

May see hemorrhage and edema in affected organs

Associated with endothelial damage

Entry and accumulation of serum proteins followed by fibrin polymerization in the vessel wall

Thrombosis accompanies often

Important in diagnosis  (pigs)

Selenium and Vit E def (heart) (mulberry heart disease- myocardial and subepicardial 

hemorrhage) and hepatosis dietetica

Thrombosis of capillaries (dietary microangiopathy)



Edema disease (gastric submucosa)

Cerebrospinal angiopathy (subacute edema disease- colibacillosis)

Organic mercury toxicosis (meninges)

Dogs with uremia and hypertension

Amyloidosis
Congo Red and Methyl Violet

Often seen in older dogs

Medial necrosis and hemorrhage

Grossly apparent hemorrhage especially in the epicardium



Slide 77

Figure 10-89. “Mulberry heart disease,”
hemorrhage and necrosis, left and right 
ventricular myocardium, transverse 
section, pig. Red and pale mottled areas are 
caused by hemorrhage and necrosis, 

Figure 10-89.   “Mulberry heart disease,” hemorrhage and necrosis, left and right 
ventricular myocardium, transverse section, pig. Red and pale mottled areas are caused by 

hemorrhage and necrosis, 
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Figure 10-90. Selenium–vitamin E 
deficiency (“mulberry heart disease”), 
fibrinoid necrosis, myocardial arteriole, 
heart, pig. Note the circumferential 
eosinophilic deposits in the wall of the 
arteriole. H&E stain. 

Figure 10-90.   Selenium–vitamin E deficiency (“mulberry heart disease”), fibrinoid 
necrosis, myocardial arteriole, heart, pig. Note the circumferential eosinophilic deposits in the 

wall of the arteriole. H&E stain. 
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Figure 10-92. Submucosal edema, edema 
disease, stomach, submucosa, pig. The 
submucosa is distended with edema fluid. 
H&E stain.

Figure 10-92.   Submucosal edema, edema disease, stomach, submucosa, pig. The 

submucosa is distended with edema fluid. H&E stain. ( 
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Figure 10-93. Fibrinoid necrosis of small 
arteries, edema disease, stomach, 
submucosa, pig. Note the circumferential 
eosinophilic material in the walls of the 
arterioles and the extensive edema and mild 
hemorrhage in surrounding submucosa. H&E 
stain. 

Figure 10-93.   Fibrinoid necrosis of small arteries, edema disease, stomach, submucosa, 
pig. Note the circumferential eosinophilic material in the walls of the arterioles and the extensive 

edema and mild hemorrhage in surrounding submucosa. H&E stain. 
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Figure 10-94. Aortic thrombosis, aorta 
and external iliac arteries, dog. The tan 
thrombus occluding the caudal abdominal 
aorta is a cranial extension of the red saddle 
thrombus at the aortic bifurcation and in the 
external iliac arteries (arrows). 

Figure 10-94.   Aortic thrombosis, aorta and external iliac arteries, dog. The tan thrombus 

occluding the caudal abdominal aorta is a cranial extension of the red saddle thrombus at the 

aortic bifurcation and in the external iliac arteries (arrows). 

Thrombosis and Embolism
Endothelial damage

Arteritis

Not in most forms of fibrinoid necrosis and atherosclerosis

Turbulence or stasis

Hypercoagulative states

Amyloidosis

Renal disease

Examples

Cats and dogs

Caudal aortic thromboembolism secondary to cardiomyopathy

Pulmonary artery thrombosis with Dirofilariasis

Horses

Verminous arteritis from migratting stongyle larvae thrombosis of mesenteric and intestinal 

arterities

Aortoiliac thrombosis



Mural Thrombi appear as yellow, firm masses of fibrin adhered focally to arterial intima

Fibroblastic proliferation and organization develop within days in thrombi
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Figure 10-95. Verminous arteritis and 
mural thrombosis, strongylosis, abdominal 
aorta (A) and cranial mesenteric artery, 
horse. A pale friable thrombotic mass, in 
which several Strongylus vulgaris larvae 
(arrows) are embedded, is attached to the 
wall of the cranial mesenteric artery. 

Figure 10-95.   Verminous arteritis and mural thrombosis, strongylosis, abdominal aorta 
(A) and cranial mesenteric artery, horse. A pale friable thrombotic mass, in which several 

Strongylus vulgaris larvae (arrows) are embedded, is attached to the wall of the cranial 

mesenteric artery. 
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Figure 10-96. Arterial thrombus, 
pulmonary artery, dog. Arterial thrombi are 
composed primarily of platelets and fibrin 
because the rapid flow of blood tends to 
exclude erythrocytes from the thrombus, and 
thus arterial thrombi are usually pale beige to 
gray (arrow). (

Figure 10-96.   Arterial thrombus, pulmonary artery, dog. Arterial thrombi are composed 

primarily of platelets and fibrin because the rapid flow of blood tends to exclude erythrocytes from 

the thrombus, and thus arterial thrombi are usually pale beige to gray (arrow). ( 
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Figure 10-97. Myocardial infarction, heart, 
left and right ventricles, dog. Pale, necrotic, 
circumscribed areas (arrows) are present in 
the ventricular walls and are most prominent 
at the apex. Inset: The cardiac myocytes are 
eosinophilic (ischemic necrosis) and have lost 
their nuclei (karyolysis). 

Figure 10-97.   Myocardial infarction, heart, left and right ventricles, dog. Pale, necrotic, 

circumscribed areas (arrows) are present in the ventricular walls and are most prominent at the 

apex. Inset:  The cardiac myocytes are eosinophilic (ischemic necrosis) and have lost their nuclei 

(karyolysis). 

Coronary artery thrombosis

Secondary to

Atherosclerosis

Arteriosclerosis

Periarteritis

Often valvular endocarditis
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Figure 10-98. Fibrin thrombi, 
disseminated intravascular coagulation, 
lung, alveolar septal capillaries, horse.
Fibrin thrombi (arrows) occlude two alveolar 
capillaries. H&E stain. 

Figure 10-98.   Fibrin thrombi, disseminated intravascular coagulation, lung, alveolar 
septal capillaries, horse. Fibrin thrombi (arrows) occlude two alveolar capillaries. H&E stain. 

Disseminated Intravascular Coagulation (DIC)

Widespread arteriolar and capillary clotting

Endotoxemia

FIP

CAV-1

Dirofilariasis

Hemangiosarcoma

Leukemia

Shock

Hemolysis

Tissue Necrosis

Results in Conumptive Coagulopathy  widespread hemorrhage

Numerous fibrin thrombi in arterioles and capillaries

Fibrocartilaginous Emboli

Infarction of the spinal cord

Middle aged large breed dogs

Thromboembolism of the pulmonary arterial tree



Dogs and cats

Thrombosis of femoral artery in Cavalier King Charles Spaniel

Similar to endocardiosis
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Figure 10-99. Verminous arteritis, 
dirofilariasis, pulmonary artery, dog. A 
dead adult Dirofilaria immitis (DI) parasite in 
the lumen of the pulmonary artery is 
surrounded by pyogranulomatous 
inflammatory cells adhered to the wall (left) of 
the artery. Note the loss of the endothelial 
cells on the left side of the artery. H&E stain

Figure 10-99.   Verminous arteritis, dirofilariasis, pulmonary artery, dog. A dead adult 

Dirofilaria immitis (DI) parasite in the lumen of the pulmonary artery is surrounded by 

pyogranulomatous inflammatory cells adhered to the wall (left) of the artery. Note the loss of the 

endothelial cells on the left side of the artery. H&E stain 
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Figure 10-100. Fibrocartilaginous emboli, 
spinal cord, pig. The basophilic masses 
(arrows) occluding small arteries (cross 
sections) in the spinal cord gray matter 
adjacent to the central canal (top left margin)
are fibrocartilaginous emboli. H&E stain 

Figure 10-100.   Fibrocartilaginous emboli, spinal cord, pig. The basophilic masses (arrows) 

occluding small arteries (cross sections) in the spinal cord gray matter adjacent to the central 

canal (top left margin) are fibrocartilaginous emboli. H&E stain 
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Figure 10-101. Cutaneous infarcts, 
diamond skin disease, Erysipelothrix
rhusiopathiae septicemia, skin, pig. Emboli 
of Erysipelothrix rhusiopathiae have lodged in 
cutaneous vessels and caused a localized 
vasculitis, which has resulted in thrombosis 
followed by ischemia and cutaneous
infarction. 

Figure 10-101.   Cutaneous infarcts, diamond skin disease, Erysipelothrix rhusiopathiae 

septicemia, skin, pig. Emboli of Erysipelothrix rhusiopathiae have lodged in cutaneous vessels 

and caused a localized vasculitis, which has resulted in thrombosis followed by ischemia and 

cutaneous infarction. 

Inflammation

Vasculitis

Viral

EVA

Systemic viral infection with tropism for vascular endothelium

Affected small muscle arteries

Fibrinoid necrosis

Edema

Leukocytic inflammation

Intestinal edema

Serous fluid accumulation in body cavities

MCF

CSF

FIP

Bluetongue

ASF



EIA

BVD

Bacterial

Salmonella

Erysipelas

Haemophilus spp

Histophilus somni

Mycotic

Phycomycosis

Aspergillus

Parasitic

Equine Strongylosis

Cranial mesenteric artery

Enlarged firm and fibrotic

Intimal surface has an adhering thrombus admixed with larvae

Microscopically

Inflammatory infiltration

Proliferation of fibroblasts

Thromboembolism of downstream arterites and colic, infarction is unlikely due to collateral 

circulation

Dirofilariasis

Pulmonary arteries

Infiltration of the intima (Endarteritis)

Eosinophilic

Irregular fibromuscular proliferation of intima (grossly visible as a rough granular or shaggy 

appearance of the luminal surface

Thromboembolism and pulmonary infarction

Spirocerca lupi

Onchocerciasis

Elaeophoriasis

Filariasis in primates

Aleurostrongylus abstrusus

Angiostrongylosis
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Figure 10-102. Acute arteritis, equine viral 
arteritis, small intestine, submucosa, 
horse. Small arteries have fibrinoid
degeneration (circumferential eosinophilic 
material) of the tunica media with leukocytic
infiltration. The surrounding loose connective 
tissue is edematous and also infiltrated by 
numerous leukocytes. H&E stain. 

Figure 10-102.   Acute arteritis, equine viral arteritis, small intestine, submucosa, horse. 
Small arteries have fibrinoid degeneration (circumferential eosinophilic material) of the tunica 

media with leukocytic infiltration. The surrounding loose connective tissue is edematous and also 

infiltrated by numerous leukocytes. H&E stain. 
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Figure 10-103. Polyarteritis nodosa, 
mesenteric arteries, rat. The affected 
segments of the arteries are thick, red, 
hemorrhagic and tortuous (arrows). (

Figure 10-103.   Polyarteritis nodosa, mesenteric arteries, rat. The affected segments of the 

arteries are thick, red, hemorrhagic and tortuous (arrows). ( 

Immune Mediated

SLE

Rheumatoid arthritis

Aleutian mink disease

Polyarteritis nodosa

Aged rats

Idiopathic Necrotizing Polyarteritis of coronary and meningeal arteries (beagle pain Syndrome)

Clinical signs

Fever, cervical pain, weight loss

Immune mediated vascular injury

Medium sized muscular arteries, in select organs

Thick and tortuous with hemorrhage, aneurysms and thrombosis

Fibrinoid necrosis

Leukocytic invasion of the intima and media

Lymphocytic choriomeningitis

Drug-induced hypersensitivity

Arteritis and Vasculitis

Endothelial injury



Infectious

Immune mediated

Local extension of suppurative and necrotizing processes
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Figure 10-104. Periarteritis and arteritis
(polyarteritis—“beagle pain syndrome”), 
beagle dog. Note the accumulation of 
lymphocytes and macrophages around the 
arteriole. H&E stain. 

Figure 10-104.   Periarteritis and arteritis (polyarteritis—“beagle pain syndrome”), beagle 
dog. Note the accumulation of lymphocytes and macrophages around the arteriole. H&E stain. 
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Figure 10-105. Cutaneous hemangioma, 
skin, dog. The subcutis contains a well-
demarcated mass formed by vascular 
channels lined by a single layer of well-
differentiated endothelial cells. Inset: Higher 
magnification of the well-differentiated 
endothelial cells lining the vascular channels. 
H&E stain 

Figure 10-105.   Cutaneous hemangioma, skin, dog. The subcutis contains a well-demarcated 

mass formed by vascular channels lined by a single layer of well-differentiated endothelial cells. 

Inset: Higher magnification of the well-differentiated endothelial cells lining the vascular channels. 

H&E stain 

Neoplastic Diseases

Hemangiomas

Skin of dogs

Well circumscribed

Hemangiosarcoma

Spleen and right atrium

Neoplastic cells are pleomorphic and may not form distinct vascular spaces

Hemangiopericytoma

Canine skin

Laminated arrangement of elongated plump neoplastic pericytes around small blood vessels
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Figure 10-107. Thrombus (mural), jugular 
vein (opened), dog. Note the nodular mural 
thrombus (left) in the jugular vein. This 
thrombus likely occurred at a site of 
venipuncture and a subsequent phlebitis. The 
smooth-surfaced reddish-tan thrombus (right)
extending toward the heart is a trailing 
thrombus, connected to the mural thrombus. 

Figure 10-107.   Thrombus (mural), jugular vein (opened), dog. Note the nodular mural 

thrombus (left) in the jugular vein. This thrombus likely occurred at a site of venipuncture and a 

subsequent phlebitis. The smooth-surfaced reddish-tan thrombus (right) extending toward the 

heart is a trailing thrombus, connected to the mural thrombus. 

Venous Diseases

Congenital Anomalies

Portocaval shunts

Hyperammonemia

CNS signs

Hepatic encephalopathy

Persistent Ductus Venosus

Dilation

Varicosity (phlebectasia)

Venous dilation from weakened vascular walls

Inflammation

Phlebitis  Thrombosis

Systemic infections

Local extension of infection



Faulty intravenous injection

Salmonellosis

FIP

Colibacillosis

Gastric mucosa is often severely congested and hemorrhagic

Omphalophlebitis

Inflammation of the umbilical vein

Septicemia

Suppurative polyarthritis

Hepatic abscesses

Umbilical abscess

FIP

Phlebitis in various abdominal organs

Deposition of immune complexes

Hepatic Abscesses in Cattle

Extension into adjacent large hepatic veins resulting in a septic thrombus in the caudal vena cava

Rupture leads to septic emboli

Parasitic Diseases

Schistosomiasis (blood Fluke)

Adult parasites in mesenteric and portal veins

Intimal proliferation and thrombosis

Gurlita paralysans

Cats have spinal cord damage from thrombophlebitis in lumbar veins associated with adult 

parasites in affected vessels
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Figure 10-108. Congential
lymphangiectasia, epicardium, young 
horse. Note the tortuous appearance of the 
epicardial lymphatic vessel (arrow). In 
congential lymphangiectasia, lymph vessels 
fail to make connections with other vessels or 
are obstructed because of anomalous 
development 

Figure 10-108.   Congential lymphangiectasia, epicardium, young horse. Note the tortuous 

appearance of the epicardial lymphatic vessel (arrow). In congential lymphangiectasia, lymph 

vessels fail to make connections with other vessels or are obstructed because of anomalous 

development 

Lymph Vessel Diseases

Congenital Anomalies

Hereditary Lymphedema

Dogs

Ayreshire calves

Pigs

Prominent subcutaneous edema

Lymph vessels are anaplastic or hypoplastic
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Figure 10-109. Acquired 
lymphangiectasia, lymphoma 
(lymphosarcoma), mesentery, horse. Note 
the distended lymphatics on the serosal 
surface of the large colon, the result of 
impeded lymph flow through the mesenteric 
lymph nodes at the root of the mesentery, due 
to obstruction of flow in the lymph node 
secondary to compression of the lymphatic 
cortical and medullary lymph sinuses by 
neoplastic lymphocytes.

Figure 10-109.   Acquired lymphangiectasia, lymphoma (lymphosarcoma), mesentery, 
horse. Note the distended lymphatics on the serosal surface of the large colon, the result of 

impeded lymph flow through the mesenteric lymph nodes at the root of the mesentery, due to 

obstruction of flow in the lymph node secondary to compression of the lymphatic cortical and 

medullary lymph sinuses by neoplastic lymphocytes. 

Dilation and Rupture

Lymphangiectasis

Dilation of lymph vessels

Caused by congenital or obstruction by malignant neoplasm

Intestinal Lymphangiectasis

Dogs

Protein losing enteropathy

Lacteals in the intestinal villi are prominently dilated

Lymph vessels throughout the wall of the bowel and mesentery are distended

Rupture of the Thoracic duct

Trauma

Spontaneous disruption

Causes chylothorax in dogs and cats

Interference with central venous return



Idiopathic
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Figure 10-110. Lymphangitis, forelimb, 
lymphatic vessels, horse. Note the multiple 
swellings (cordlike) of the afferent lymphatics
in the skin. These lymphatics lie in the 
subcutis and empty into the caudal superficial 
cervical (prescapular) lymph node 

Figure 10-110.   Lymphangitis, forelimb, lymphatic vessels, horse. Note the multiple 

swellings (cordlike) of the afferent lymphatics in the skin. These lymphatics lie in the subcutis and 

empty into the caudal superficial cervical (prescapular) lymph node 

Inflammation

Lymphangitis

Bacterial

Porcine anthrax

Johnes disease

Tuberculosis

Actinobacillus lignieresii

Glanders (Pseudomonas mallei (Burkholderia)

Cutaneous streptothricosis (dermatophilus congolensis)

Bovine Farcy (glanders)

Ulcerative lymphangitis of horses

Sporadic lymphangitis of horses

Mycotic

Epizootic lymphangitis of horses (histomonas farciminosum)

Sporotrichosis (sporothrix schenckii)

Parasitic

Brugia spp in dogs and cats



Neoplastic Diseases

Lymphangioma

Rare benign neoplasm of lymph vessels

Lymphangiosarcoma

More frequent

Vascular spaces contain lymph rather than blood

Something about the basement membrane
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Figure 10-111. Granulomatous 
lymphangitis, Johne’s disease, mesenteric 
lymph vessel, sheep. The lymphatic is 
occluded by a fibrinous thrombus secondary 
to the destruction of the endothelium by 
inflammatory cells including macrophages. 
Early proliferating fibrous tissue and extensive 
edema (E) surround the lymph vessel. The 
adjacent artery and vein are unaffected. H&E 
stain 

Figure 10-111.   Granulomatous lymphangitis, Johne’s disease, mesenteric lymph vessel, 
sheep. The lymphatic is occluded by a fibrinous thrombus secondary to the destruction of the 

endothelium by inflammatory cells including macrophages. Early proliferating fibrous tissue and 

extensive edema (E) surround the lymph vessel. The adjacent artery and vein are unaffected. 

H&E stain 


