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CASE I  –  07L-1736 (AFIP 3066074).   
 
Signalment:  6-week-old, female, Bulldog, canine 
   
History:  This animal is from a litter of 5 puppies which 
had recurrent diarrhea and chest problems from birth.  
Three siblings had died in a period of 9 days.  Death was 
described as sudden, occasionally preceded by rigidity 
and vocalisation.  The mother was fully vaccinated. 
 
Gross Pa thology:  The heart was diffusely pale and 
moderately enlarged and a mild pericardial effusion was 
observed.  The lungs were markedly and diffusely oede-
matous and the liver was severely congested. 
 
Laboratory Results:  Immunohistochemistry for canine 
parvovirus was performed on sections of myocardium, 
lung, stomach, small intestine, colon, liver, pancreas, gall 
bladder, spleen, thymus, and bone marrow.  Positive im-
munolabelling was observed in the intranuclear inclusion 
bodies of the cardiac myocytes.  
 
Histopathologic D escription:  Conference slides vary 
and include sections of left ventricle, septum and right 
ventricle but similar histological changes are consistently 
seen throughout. 
  
There is moderate to severe, multifocal to coalescing, 

interstitial, predominantly lymphocytic and histiocytic 
infiltration with occasional scattered plasma cells and 
neutrophils, together with mild to moderate interstitial 
fibrosis.  The myocardial fibers exhibit moderate diffuse 
anisocytosis and multifocal loss of striation, with cyto-
plasmic eosinophilia and occasional fragmentation.  Mul-
tifocally, single, large (up to approximately 20x40 µm), 
homogeneous and occasionally stippled, basophilic, 

______________________________________________ 
1-1 Heart, dog.  Cardiomyocyte nuclei contain basophilic 
inclusion bodies which obscure and peripheralize chro-
matin (arrows). (H&E 400X)      
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CPV type 2 was found to be unable to infect cats al-
though it was able to replicate in vitro  in feline cells.13  
As opposed to this, FPV was found able to replicate in 
vivo in the canine thymus but unable to replicate in vitro 
in canine cultured cells. 
 
The CPV type 2 strain was soon replaced, worldwide, by 
two new lineages:  CPV2a, identified in 1980, that later 
gave rise to CPV2b, identified in 1984, both with the 
added ability to replicate in cats and produce clinical 
signs in experimentally infected cats.12,18  In Italy, Viet-
nam and Spain, a third type, CPV2c has been identified.10  
This antigenic drift is accompanied by successive re-
placement of prevalent strains by newer serotypes.13  This 
is exemplified by the gradual disappearance of CPV2b 
from the dog population in Italy6,10 and the replacement 
of CPV2a by CPV2b in the UK.5 
 
The mutations occur at the level of the VP1/VP2 gene 
(encoding capsid proteins) and the new serotypes have an 
improved binding ability to its receptor, the canine trans-
ferrin receptor.17  
 
CPVs require host cells to be in the S-phase to replicate 
as they are unable to induce it. They replicate within the 
nuclei of infected cells and are highly dependent on the 
cellular function.11 
 
Pathology and clinical signs are dependent on the time of 
infection and which cells are in a highly mitotic rate at 
that particular moment within the host.  Infection occurs 
oronasally and disease develops after 3 to 10 days of in-
cubation.6  After faeco-oral infection, the virus is taken 
up by the epithelium over the tonsils and Peyer’s patches.  
In 1 to 2 days after experimental inoculation, the virus 
can be found in the mesenteric lymph nodes.  Further 
dissemination of virus particles into other central or pe-
ripheral lymphoid tissues occurs via infected lym-
phoblasts.  Following the lysis of infected cell, viruses 
are released and contribute to elevate the viremia which 
is only terminated if neutralising antibodies appear, typi-
cally 5 to 7 days post infection.  Moderate pyrexia usu-
ally occurs.2 
 
If the infection takes place up to two weeks postnatally 
and the puppies do not have sufficient neutralising anti-
bodies, nonsuppurative myocarditis is the most common 
condition.  On the other hand, if infection occurs later 
than these two weeks, due to the fast replication of the 
epithelia of the small intestines and bone marrow granu-
lopoiesis, hemorrhagic gastroenteritis with lymphoid 
depletion is the pathological picture.  The two forms of 
the disease rarely occur at the same time in an individual 

mostly elongated, intranuclear inclusion bodies (fig . 1-
1) are observed in myofibers.  In the cells containing in-
clusion bodies, the nuclear chromatin is clumped at the 
nuclear membrane. 
 
Contributor’s Morphologic Diagnosis:  Heart, myocar-
dium:  Myocarditis, diffuse, moderate, lymphohistiocytic, 
necrotizing, subacute to chronic, with intranuclear inclu-
sion bodies, Bulldog, canine. 
 
Contributor’s Comment:   
Canine Parvovirus (CPV) is a non-enveloped single-
stranded DNA virus grouped informally in the Feline 
Parvovirus subgroup of the genus Parvovirus 
(Parvoviridae family).6,16 
 
Parvoviridae are amongst the smallest DNA viruses, the 
virion being 18 to 26 nm in diameter, and are composed 
entirely of protein and DNA.11  The lack of fatty compo-
nents, typically present in viral envelopes, makes these 
viruses stable under diverse environment conditions and 
difficult to eliminate through disinfection.  They can 
however, be inactivated by bleach, formalin and 
sunlight.7 

 
The host range is one of the widest, the subfamily Parvo-
virinae infecting vertebrates, including humans and the 
subfamily Densovirinae infecting insects. 
 
CPVs infect domestic dogs and several species of wild 
canids, including coyotes, bush dogs, gray wolves, ra-
coon dogs and manned wolves.  Presently two autono-
mous parvoviruses are known to infect dogs:  CPV type 1 
and CPV type 2.  
 
CPV type 1 was initially named Minute Virus of Canines 
and was first identified in 1970.1  It was proven to cause 
enteritis and diarrhoea in neonatal canines.  It appears to 
be highly related to the Bovine Parvovirus14 and is anti-
genically unrelated to CPV type 2.  To date, only few 
cases have been reported. 
 
On the other hand, CPV type 2 appeared as a pandemic 
disease and presented characteristics of an epidemic in-
fection affecting dogs of all ages.  Although there is no 
specific data to support this, we can assume from the low 
mortality rate, that death was mostly restricted to canines 
less than 4 months old.3  It was first detected in 1978 but 
is estimated to have emerged up to 10 years before.10 
 
CPV type 2 is thought to result from mutations of feline 
panleukopenia parvovirus (FPV), with which it shares 
more than 98% of the DNA sequence4 or from a closely 
related carnivore parvovirus.12 
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tonella elizabethae 
Fungal/Algae like:  Prototheca sp. 
Spirocheatal:  Borrelia burgdorferi 
 
Other parvoviruses in animals include porcine parvovirus 
(SMEDI); feline parvovirus (feline panleukopenia); rat 
parvovirus (Kilham rat virus); minute virus of mice; 
goose parvovirus; and two genetically and antigenically 
distinct parvoviruses in mink (mink enteritis virus, which 
causes similar lesions as feline parvovirus, and Aleutian 
mink disease virus, which causes immune complex 
glomerulonephritis and arteritis).16 
 
 
Contributor:   Department of Veterinary Pathology, 
Faculty of Veterinary Science, University of Liverpool, 
Crown Street, Liverpool L69 7ZJ, United Kingdom 
http://pcwww.liv.ac.uk/vets 
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CASE II – 1 (AFIP 3065544).     
 
Signalment:  Juvenile (approximately 8-12 months), 
Male intact, DSH, Felis catus, cat   
   
History:  This was a free living cat from a cattery of the 
city of Milan.  The cat was found dead and sent for a full 
necropsy. 
 
Gross Pathology:  Elevated numbers of fleas were found 
in the hair coat.  The cat was anemic.  All central meta-
carpal and metatarsal pads were swollen (figs.2-1 and 2-
2) and softened.  The chin had grossly visible comedoes 
consistent with feline acne.  
 
In the abdominal cavity renal lipidosis and hyperemia of 
most organs was evident.  
 

or group of animals.  When nonsuppurative myocarditis 
occurs, it is usually detectable between the third and 
eighth week of life, but can be asymptomatic until ani-
mals are six months old.  Puppies frequently succumb to 
sudden death but can also present symptoms of conges-
tive heart failure due to myocardial scarring or conduc-
tion failure.  Grossly, the main findings are cardiomegaly 
and lesions in the myocardium, more pronounced in the 
left atrium and left ventricle.  Pericardial and pleural ef-
fusions, ascites and hepatomegaly can also be observed.  
In the myocardium lesions are pale and streaky and often 
accompanied by multifocal petechial.8  Microscopically, 
single, homogeneous, basophilic or amphophilic, roun-
dish to elongated, intranuclear, Feulgen-positive inclu-
sion bodies are observed.2, 8  The chromatin is clustered 
at the nuclear membrane.  Inclusion bodies are more fre-
quent in late incubation, before extensive exfoliation (in 
the intestinal form) or infected cell lysis.  In animals 4 to 
7 weeks old, separation of the thin myocytes by extracel-
lular oedema, histiocytes, fibroblasts and fibrous tissue is 
seen.  Myocytes appear granulated and with fragmented 
cytoplasm.  In animals 6 to 9 weeks old, inflammation is 
more severe and mainly lymphoplasmacytic.  In juvenile 
animals, 14 to 24 months old, inflammation is milder, 
histiocytes and fibroblasts are more frequent, and fibrosis 
more extensive. 
 
AFIP Diagn osis:  Heart:  Myocarditis, lymphohistio-
cytic, chronic, multifocal, moderate, with necrosis and 
loss and basophilic intranuclear inclusion bodies, Bulldog 
(Canis familiaris), canine. 
 
Conference Comment :  The contributor gives an excel-
lent review of canine parvovirus type 2.  Canine parvovi-
rus requires actively dividing cells for replication.  Le-
sions of canine parvovirus, such as those of intestinal 
crypt cells and lymphoid cells, reflect this dependence on 
actively dividing cells (radiomimetic). 9   The viral ge-
nome does not include DNA polymerase, so the virus 
depends on DNA polymerase expressed during the S 
phase of the cell cycle for transcription of viral DNA.16   
 
Intranuclear inclusions are usually observed late in the 
incubation phase and prior to the lysis or exfoliation of 
the cells.  Therefore it is possible that intranuclear inclu-
sions may not be seen in samples submitted for histopa-
thology.2 
 
Other potential causes of myocarditis in canines in-
clude:8,19 
Viral:  Morbillivirus (canine distemper) 
Parasitic:  Neo spora caninum, Trypana soma cruzi, 
Toxoplasma gondii 
Ricketsial:  Rickettsia rickettsii, Eh rlichia ca nis, Ba r-
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disease.  Recurrence in warm weather may support an 
allergic origin.  Doxycycline monohydrate has been re-
ported to produce partial or complete clinical remission 
in more than half of the cases.1  The response of feline 
plasma cell pododermatitis to doxycycline is possibly due 
to its immunomodulatory effects, but since doxycycline 
has also antibacterial activity an infectious etiology has 
also been suggested.  In a recent study, no infectious 
agent has been demonstrated by anti-BCG immunohisto-
chemistry and by PCR assays for Bartonella spp., Ehr-
lichia spp., Anaplasma phagocytophilum, Chlamydophila 
felis, Mycoplasma spp., Toxoplasma g ondii, and Feline 
herpesvirus 1 (FHV-1), further supporting the non-

In the thoracic cavity severe pulmonary edema and se-
vere constrictive cardiomyopathy were present.  
 
Laboratory Results:  None 
 
Histopathologic D escription:  The normal micro-
anatomical structures of the dermis and the underlying 
adipose tissue are variably effaced to completely ob-
scured by a perivascular to diffuse infiltrate of mature 
plasma cells.  Variably abundant Mott cells ( fig. 2- 3) 
with Russell bodies and rare binucleated plasma cells can 
be seen.  Occasional mature small lymphocytes, neutro-
phils and macrophages are also present. 
 
The epidermis is hyperkeratotic, irregularly hyperplastic 
and occasionally characterized by infiltration of plasma 
cells.  Superficial erosion or serocellular crusting charac-
terizes some of the sections.  
 
Additional microscopic findings:  
Hepatic lipidosis, diffuse membranous glomerulonephri-
tis, renal tubular hyaline casts and diffuse tubular lipido-
sis.  
 
Contributor’s Morphologic Diagnosis:  Severe multifo-
cal to diffuse chronic lymphoplasmacytic pododermatitis.  
     
Contributor’s Comment:   Feline plasma cell pododer-
matitis is a rare disease of unknown pathogenesis.  It is 
clinically characterized by soft and spongy swelling of 
multiple foot pads. Breed, age, or sex predilections have 
not been noted.6  The central metatarsal and metacarpal 
pads are most consistently involved.  The lesion is gener-
ally painless but lameness may develop secondary to ul-
ceration and extensive hemorrhage.6,11  The cause and 
pathogenesis of feline plasmacytic pododermatitis are 
still unknown however, the marked plasma cell infiltrate, 
consistent hypergammaglobulinemia and response to 
immunosuppressive (i. e. glucocorticoids) or immuno-
modulating (i. e. tetracyclines) therapy suggest an im-
mune dysfunction.7,11  In some cats concurrent plas-
macytic stomatitis, renal amyloidosis or immune-
mediated glomerulonephritis have been reported.  In 
some cases, spontaneous remission of the lesions occurs, 
whereas in others there is a seasonal exacerbation of the 

 ________________________________________________________________________________________________ 
2-1  Footpad, cat. The metacarpal pad is diffusely swollen.           
2-2  Footpad, cat. The metacarpal pad is diffusely swollen.   
 
 Photographs courtesy of the Dipartimento di Patologia Animale, Igiene e Sanita’ Pubblica Veterinaria, Sezione di 
Anatomia Patologica e Patologia Aviare, Facolta’ di Medicina Veterinaria, Milano, Italy 
http://www.anapatvet.unimi.it 

2-1 

2-2 



WSC 2007-2008 Conference 4 

5 

medulla with relative sparing of the glomerulus.  In most 
other animals, amyloid is primarily deposited in the 
glomerulus.3  However, in familial amyloidosis, the amy-
loid is primarily deposited in the renal medullary inter-
stitium in the Shar Pei dog and the glomerulus in the 
Abyssinian cat, while it is primarily deposited in the liver 
in Siamese cats.10  
 
 
Contributor:   Dipartimento di Patologia Animale, 
Igiene e Sanita’ Pubblica Veterinaria, Sezione di 
Anatomia Patologica e Patologia Aviare, Facolta’ di 
Medicina Veterinaria 
Milano, Italy 
 
http://www.anapatvet.unimi.it  
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infectious hypothesis.2  A possible link between feline 
plasma cell pododermatitis and concurrent feline immu-
nodeficient virus (FIV) infection was suggested in one 
study, but the role of the virus remains controversial.  
Plasma cell pododermatitis has been also treated with 
wide surgical excision of the affected footpads, suggest-
ing that other factors are probably involved.4 
 
Histologically, lesions are characterized by large num-
bers of plasma cells, occasionally in a predominantly 
perivascular pattern.  The dermis and often the underly-
ing adipose tissue of the pawpads are diffusely infiltrated 
with plasma cells.  Russell body-containing plasma cells 
(Mott cells) are often conspicuous.  Binucleated plasma 
cells and mitoses have also been described.4  The epider-
mis is acanthotic with variable erosion, ulceration, and 
exudation.  Neutrophilic infiltration is variable, but neu-
trophils can be up to 50% of the infiltrate and their pres-
ence is not dependent upon ulceration.  Eosinophils are 
rare.  Edema of the dermis, deep perivascular tissue, or 
interlobular septa of the fat pad may be seen.  Blood ves-
sels are often prominently dilated and congested, and 
hemorrhage may be present.6 
   
AFIP Diagnosis:  Footpad:  Pododermatitis, plasmacytic, 
chronic, diffuse, marked with fibrosis, domestic short 
hair (Felis catus), feline. 
 
Conference Com ment:  There is slide variation with 
multifocal erosions and/or ulcerations in some sections 
but not in others, as well as variable amounts of fibrosis. 
 
Mott cells are plasma cells that contain large eosino-
philic, amorphous globules (Russell bodies) within their 
cytoplasm.  These Russell bodies are composed of immu-
noglobulin (g globulin).8  Characteristic features of 
plasma cells on a transmission electron micrograph in-
clude an eccentric nucleus, alternating areas of electron 
dense heterochromatin, and electron lucent euchromatin 
forming a “cart-wheel” pattern, a prominent Golgi appa-
ratus (the “perinuclear hof” seen in light microscopic 
section), abundant rough endoplasmic reticulum 
(cytoplasmic basophilia in light microscopic section), and 
few mitochondria.9 
 
Conference participants discussed the concurrent findings 
of plasmacytic stomatitis, immune-mediated glomeru-
lonephritis, and renal amyloidosis that are occasionally 
seen in animals with plasmacytic pododermatitis.  AA 
amyloid (reactive systemic amyloidosis) is the most com-
mon form found in animals, where AL amyloid 
(Immunoglobulin-derived amyloidosis) is the most com-
mon form in humans.3  In cats, amyloid in the kidney is 
most commonly deposited in the interstitial spaces of the 

2-3 Footpad, cat.  Infiltrate of numerous plasma cells.  
Note scattered Mott cells, which contain eosinophilic, 
globular Russell bodies. (H&E 400X) 
______________________________________________ 
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CASE III – 04-2071 (AFIP 3063516).   
 
Signalment:  5-year-old, female Quarter horse 
 
History:  Large (15 cm diameter), ulcerative skin lesion 
on ventral midline 
 
Gross P athology:  This 15 cm diameter, ulcerated, cra-
ter-like mass in the skin has a 3 cm thick fibrous wall 
extending through the subcutis. Within the ulcerated sur-
face, 1 mm yellow granules are seen (kunkers) (fig. 3-1)  
 
Laboratory Results:  Pythium insidiosum was cultured 
from the cutaneous wound and the presence of P. i n-
sidiosum DNA was confirmed by PCR 
 
Histopathologic D escription:  The mass is mostly fi-
brovascular connective tissue containing a diffuse inflam-
mation of eosinophils, lymphocytes and plasma cells. 
Distinct foci of coagulative necrosis  (fig. 3- 2) are pre-
sent circumscribed by a thin rim of macrophages. Within 
the necrotic foci are hyphae (fig. 3-3) that are negatively 
stained and show only a clear space outlined by the hy-

phal wall. The hyphae are 10 microns in width with non-
parallel sides and rare septation.  A Gomori’s 
methenamine silver (fig.3-4) stain outlines the hyphal 
wall.   
 
Contributor’s Mor phologic Diagn osis:  Skin: chronic, 
ulcerative and fibrotic dermatitis with multifocal caseous 
granulomas and intralesional hyphae 
 
Contributor’s Comment:  The gross appearance, loca-
tion of the lesion, and the hyphae within the lesion are 
most consistent with an infection by Pythium insidiosum.  
The organism was cultured from the lesion and con-
firmed with PCR.  Pythium is a water-born organism 
classified as an Oomycte in the kingdom Protista.  The 
organism requires a water environment with decaying 
vegetation to maintain its life cycle and temperatures 
between 30 C and 40 C for reproduction.  Infective zoo-
spores are produced and invade damaged plant or animal 
tissue.  Animals acquire the infection with prolonged 
exposure to freestanding water containing the Pythium 
organism. 
 
Cutaneous disease in horses is the most common infec-
tion seen in animals, but infection is reported in many 
other animal species and in other locations, such as the 
intestinal and respiratory tracts.1  Cutaneous lesions usu-
ally occur on the distal extremities or ventrum, areas 
most likely to be in contact with stagnant water.  
 

3-1  Skin and subcutis, horse.  There is a large crateri-
form area containing small, firm granular nodules asso-
ciated with tissue necrosis and eosinophilic inflammation 
(kunkers).  Photograph courtesy of the College of Veteri-
nary Medicine, Virginia Tech, Blacksburg, VA, 24061 
www.vetmed.vt.edu 
_____________________________________________ 
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sive fibrosis with eosinophilic coagula.  Circulating 
monocytes are recruited from the circulation by several 
chemotactic stimuli such as C5a, TGF-a, and platelet 
derived growth factor.  The tissue macrophages are then 
activated primarily by IFN-g, or by endotoxin.5   
 
Pythium sp.  stain well with GMS but do not stain well 
with PAS.7  Fungal hyphae or hyphal-like structures are 
distinctive between various entities; the key diagnostic  
features are provided in table 1.6 

 

Eosinophils are a prominent feature of equine pythiosis.  
Residents discussed the four primary differentials for 
eosinophilic and granulomatous dermatitis in a horse: 
 1.  Pythiosis – Hyphal-like structures, negative 

images on H&E that are highlighted with GMS 
stain, necrotizing vasculitis 

 2.  Habronema – Nematode larvae within eosi-
nophilic granulomas 

 3.  Mast cell tumors – monomorphic population 
of mast cells surrounding eosinophilic granulo-
mas 

 4.  Eosinophilic collegenolytic granulomas – 
Usually centered on collagen bundles 

 
 
Contributor:  College of Veterinary Medicine, Virginia 
Tech, Blacksburg, VA, 24061 

The zoospores produce an ulcerative lesion that rapidly 
expands to a large mass of granulation tissue containing 
draining sinus tracts.  Distinct yellow to tan masses, 2-10 
mm in diameter, form within the sinus tracts and are 
known as “kunkers”.  Kunkers represent areas of tissue 
necrosis containing hyphae and necrotic eosinophilic 
inflammation. 
 
AFIP Dia gnosis:  Haired skin:  Dermatitis and pannicu-
litis, pyogranulomatous and eosinophilic, focally exten-
sive, severe, with ulceration, vasculitis, and few hyphal 
structures, Quarter Horse (Equus caballus), equine. 
 
Conference Comment:  There is significant slide varia-
tion with some sections having prominent vasculitis with 
fibrin thrombi. 
 
Pythium i nsidiosum and Lagenidium sp. are aquatic di-
morphic water molds of the kingdom Protista.  La-
genidium sp. have only been described in dogs.4  The 
infective stage of pythium is a biflagellate zoospore that 
is attracted chemotactically to injured tissue.  Upon con-
tact with host tissue the zoospores lose their flagellae and 
form germ tubes to allow penetration and invasion of 
tissue.7   
 
Histologic features of pythiosis are granulomatous in-
flammation with foci of liquefactive necrosis and exten-

________________________________________________________________________________________________ 
 
3-2  Subcutis, horse.  Eosinophilic granuloma. (H&E)  
3-3  Subcutis, horse.  Multifocally, the granulomatous inflammation is admixed with the outlines of hyphal structures 
with non-parallel walls and rare septation. (H&E) 
 
 Photomicrographs courtesy of the College of Veterinary Medicine, Virginia Tech, Blacksburg, VA, 24061 
www.vetmed.vt.edu 

3-2 3-3 
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CASE IV -  Case 1 (AFIP 3027389).    
 
Signalment:  Feline, Domestic shorthair cat, 5 years, 
neutered male 
 
History:  The cat had a subcutaneous, mobile, non-
painful mass located in the interscapular region, which 
was surgically excised and submitted for histopathologi-
cal evaluation.  It was reported that the cat had been pre-
viously vaccinated in this area including administration 
of a rabies vaccine. 
 
Gross Pathology:  None available 
 
Laboratory Results:  None available 

www.vetmed.vt.edu 
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3-4  Subcutis, horse.  The lesion contains few Gomori’s 
Methenamine Silver (GMS) positive hyphae which are 
approximately 10 micrometers in width, with non-
parallel walls and rare septation.  (GMS 400X) 
______________________________________________ 

Species Hyphael type Septae Width Branching Walls Misc 
Aspergillus sp Hyphae, +/- fruit-

ing bodies 
Regularly 
septate 

2.5-4.5 
um 

Acute angle, 
dichotomous 

Parallel 
walls 

Conidia not seen 
in tissue 

Candida sp. Hyphae, pseudo-
hyphae & budding 
yeast 

septate 
  

3-6 um Irregular 
branching 

    

Pseudallescheria 
boydii 

Hyphae with co-
nidiophores 

septate 5 um Less acute, 
highly branch-
ing, inter-
twined 

  15-20um inter-
calary chlamy-
doconidia 
(swollen cells) 

Pythium in-
sidiosum 

Hyphal like struc-
tures 

Rarely 
septate 

2-9 um Irregularly 
branching 

Non-
parallel 

Kunkers or 
leeches 

Zygomycetes May occur as 5-
30um chlamy-
doconidia 

Few sep-
tae 

3-25 um Non-
dichotomous 
irregular 
branching 

Non-
parallel 

Mucor sp., 
Basidiobolus sp., 
Rhizopus sp. 

________________________________________________________________________________________________ 
Table 1.  Hyphae and hyphal-like structures in tissue sections.   
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Contributor’s Comment:  The tumor was diagnosed as 
a vaccine-associated fibrosarcoma based on the reported 
location in the interscapular region, the history of previ-
ous vaccine injections in this area together with the typi-
cal microscopic features characteristic of this type of fi-
brosarcoma.  Microscopic features of vaccine-associated 
fibrosarcomas include subcutaneous location, peripheral 
lymphocytic aggregates, intralesional large histiocytes 
with intracytoplasmic bluish-grey material and areas of 
micro-cavitation.2,8 
 
Feline vaccine-associated sarcomas (FVAS), also known 
as post-vaccine and vaccine-induced sarcomas, are most 
commonly associated with the administration of killed 
feline leukemia (FeLV) and rabies vaccines.11,15  The tu-
mors are located in the subcutis of the common vaccina-
tion sites e.g. dorsal neck, interscapular region, dorso-
lateral thorax, hindleg and dorsal lumbar region.3,7,8  The 
most common type of vaccine-associated sarcoma is the 
fibrosarcoma8, which was observed in this case. Other 
sarcomas which have been reported in a similar setting 
include rhabdomyosarcomas8, osteosarcomas8, chon-
drosarcomas8, malignant fibrous histiocytomas8 and myo-
fibroblastic sarcomas.5 
 
Fibrosarcomas are composed of spindle cells arranged in 
interlacing bundles, are located in the dermis and/or sub-
cutis and are often circumscribed, but can have infiltra-
tive margins.  In vaccine-associated fibrosarcomas, spin-
dle cells are admixed with histiocytoid cells and scattered 
multinucleated giant cells.8,16  Microscopic features dif-
ferentiating feline vaccine-associated fibrosarcomas from 

Histopathologic Description:  Haired skin; The subcutis 
contained a well-demarcated, unencapsulated mesenchy-
mal tumor composed of interlacing streams and bundles 
of neoplastic spindle cells, separated by fibrovascular 
stroma.  The neoplastic cells had indistinct borders and a 
scant amount of pale eosinophilic cytoplasm.  Most neo-
plastic cells contained a single, ovoid to elongated, ve-
sicular nucleus with one to several, prominent basophilic 
nucleoli.  Anisocytosis, anisokaryosis and cellular pleo-
morphism were moderate.  Mitoses (fig. 4-1)  ranged 
from 2-6 per high power dry field.  Scattered multinucle-
ated neoplastic cells were observed.  Multifocal nodular 
aggregates of lymphocytes and fewer plasma cells were 
present at the tumour periphery, located mainly perivas-
cularly, and also in the adjacent subcutis.  Clustered 
macrophages ( fig. 4-2), which contained intracytoplas-
mic bluish-grey granular material (interpreted as possible 
phagocytosed vaccine adjuvant) were present in the tu-
mour, at the tumor margin and within the deeper subcu-
tis. 
In some sections, the tumor contained poorly defined, 
variably-sized irregularly-shaped cystic cavities.  The 
cystic cavities contained eosinophilic material, cellular 
debris, foamy macrophages, mildly basophilic fluid and/
or red blood cells.   
 
Contributor’s Mor phologic Di agnosis:  Haired skin, 
subcutis; Fibrosarcoma with nodular lymphocytic and 
histiocytic infiltrates and presence of bluish-grey material 
within intralesional histiocytes (suspected vaccine-
associated sarcoma) 
 

________________________________________________________________________________________________ 
4-1  Subcutis, cat.   The neoplastic cells have a high mitotic rate (arrows). (H&E 400X) 
4-2  Subcutis, cat.  Infiltrating macrophages often contain intracytoplasmic, amphophilic granular material interpreted 
to be vaccine material (star). (H&E 200X) 

4-1 4-2 
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tion of its gene, have been detected in feline VAS.  
 
Feline vaccine-associated sarcomas and feline post-
traumatic ocular sarcomas4,23  are similar in morphology 
and pathogenesis:  both tumors can be composed of a 
spectrum of sarcomas suspected to arise within a back-
ground of persistent inflammation or wound healing.4, 15 
 
Sarcomas associated with vaccination sites have also 
been reported in  
ferrets17 and dogs.21  Microscopic features of these tumors 
are similar in all species.    
 
AFIP Dia gnosis:  Haired skin, subcutis:  Fibrosarcoma, 
domestic short hair (Felis catus), feline.  
 
Conference Comment:  The contributor provides a thor-
ough overview of feline vaccine-associated sarcomas.  
Conference participants discussed the cell cycle as well 
as the four classes of regulating genes (growth promoting 
genes, growth inhibiting tumor suppressor genes, genes 
that regulate apoptosis, and genes involved in DNA re-
pair) and how defects in any of these genes may lead to 
uncontrolled cellular proliferation and tumorigenesis. 
 
Sarcomas in cats have also been associated with subcuta-
neous administration of long acting drugs and with the 
presence of foreign materials, such as non-absorbable 
suture or microchips.  Ocular sarcoma may develop fol-
lowing ocular trauma.22  
 
 
Contributor:  Department of Pathology and Infectious 
Disease, The Royal Veterinary College, Hawkshead 
Lane, North Mymms, Hertfordshire, AL9 7TA, United 
Kingdom 
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