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CASE I  – AFIP Case 2 (AFIP 3103341)   
 
Signalment:  Tissues are  f rom a 6-week-old, i ntact fe male, W eimaraner dog (Canis 
familiaris) 
 
History:  This h as been going on  i n m y k ennel for ab out 1 year. Puppies will die 
sometimes wi th sy mptoms of UR I a nd oc casionally m atted ey es.  Th ey have l oss of 
appetite and thirst.  For no apparent reason, it will stop and no puppies will die for several 
weeks.  It the n starts agai n with a l ot o f deaths.  A dults are now vac cinated eve ry 6 
months.  Puppies g et Bordetella (4 wks), BA2MP (5wks), Parvo (6wks), DA2PP (7wks).  
It is not affecting adults, only puppies, usually between 5-7 weeks old.  
  
Gross P athology:  The p atient is in relatively go od body con dition.  The eyes are 
markedly sunken into t he orbits.  There is a  small amount of vomitus matted in the ha ir 
around t he nose. Scattere d a long the ventral margins of all lung l obes are m ultiple to 

W
ed

ne
sd

ay
 S

lid
e 

C
on

fe
re

nc
e 

Moderator: 
 

Jennifer Chapman, DVM, Diplomate ACVP  
 

Conference Coordinator:  
Todd M. Bell, DVM, 

* Sponsored by the American Veterinary Medical Association, the American College of Veterinary 
Pathologists and the C. L. Davis Foundation.  

Laboratory Results, Case 1. 
 
Bacteriology Results 
 Tissue: Lung  Organism ID:  Streptococcus canis 
    Organism ID: Pseudomonas aeruginosa 
 
Virology Results 
 Tissue: Lung 
 Canine Adenovirus PCR Positive  Canine adenovirus type 2 
 Canine Distemper Virus PCR Positive  Canine distemper virus 
  
Fluorescent Antibody Staining 
 Tissue: Lung   Positive  Cani ne distemper virus 
 Tissue: Intestines  Neg ative Canine parvovirus 
 Tissue: Lung   Neg ative TGE 
 Tissue: Intestines  Neg ative Coronavirus 
 T issue: Lung   N egative Herpesvirus 
 Tissue: Lung   Positive  Adenovirus 
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encephalomyelitis with  demyelination.  The v irus has a  
worldwide distribution and is part icularly prevalent (and 
generally fata l) in a reas where vaccination is not 
practiced (4).  In contrast, uncom plicated cani ne 
adenovirus-2 (CAV-2) infections are seldom fatal.  CAV-
2 is highly contagious and in uncomplicated cases results 
in tran sient respiratory infectio ns ch aracterized b y high 
morbidity and low mortality.  CAV-2 most important role 
from a pathogen standpoint is to predispose the patient to 
bacterial in fection, t hus CAV-2 is an  im portant 
etiological factor in the  can ine res piratory syndrom e of 
“kennel cough”(4).  
 
Co-infections with CDV and CAV-2 have been reported 
previously(2,3,4).  In fact, on e ret rospective stud y 
suggests that co-infections occur m ore frequently tha n 
were previously r ecognized(3).  Th e same stud y also 
indicated t hat hi stological e xamination al one i s not as  
reliable for  diagnosis of  C DV an d CAV- 2 inf ections 
compared t o co upling with an cillary v irological testin g, 
primarily because viral inclusions bodies cannot be 
demonstrated in all cases(3). 
 
Interestingly, t his pup py as well as th e sub jects of t he 
previous case reports (2,4) h ad al l been vaccinated f or 
CDV an d CAV .  The development of  i nfection an d 
disease in the  vaccinated dog may be  related to vaccine 
failure, re version of the  vaccine  strain, imm une 
incompetence to res pond t o the  vacci ne, or perhaps 
infection occurred prior to vaccination(2). 
 
AFIP Diagn osis:  Lung : Pneu monia, bronch ointerstitial 
(Fig. 1- 1), necrotizing, m ultifocal to co alescing, sev ere, 
with syn cytia ( Fig. 1-2 ), occasional colonies of 
coccobacilli, and  eosi nophilic i ntranuclear and  
intracytoplasmic in clusion bodies and  larg e basophilic 
intranuclear i nclusion bod ies, etio logies con sistent wit h 
canine m orbillivirus and  canin e ad enovirus typ e 2 ( Fig. 
1-3) 
 
Conference Comment:  Canine distemper vi rus, f rom 
the g enus Morbillivirus i n t he family Par amyxoviridae, 
infects a wide rang e of sp ecies in cluding can ids, felids, 
procyonids, and mustelids, with ferrets being exquisitely 
sensitive to this virus.  Canine Distemper Virus (CDV) is 
transmitted v ia in halation of infected aero sols, an d th e 
virus enters macro phages with in the resp iratory tract 
within th e first d ay o f infectio n.  Th e v irus sp reads to 
local lymph nodes and other lymphoid organs within 2-5 
days p ost i nfection, a nd from t here t he v irus uses t he 
bloodstream to gain full access to its host.  This stage of 
infection is critical in  th e development of  C DV.  I f a  
strong cel l m ediated a nd humoral im mune resp onse i s 
mounted, t he virus i s cl eared by 1 4 days post i nfection 

locally extensi ve, 2 mm  to 2 cm  in diameter da rk red 
foci.  Th ese fo ci are sligh tly firm , fail to co llapse an d 
extend into the parenchyma on cross-section.  
 
Histopathologic D escription:  Lung: Th e normal 
alveolar arch itecture is m ultifocally effaced by areas of 
necrosis an d inflammation w ith bacterial cocci, viral  
syncytia, and vi ral incl usions. Within a ffected a reas, 
there are coalescing aggregates of necrotic cellular debris 
with numerous f oamy macrophages.  Frequently, t he 
macrophages contain larg e 7-10um d iameter b asophilic 
intranuclear i nclusions and fe w 2-5um dia meter 
eosinophilic in tracytoplasmic in clusions.  Th ere are 
frequent syncytial cells that contain up to 5 nuclei.  There 
are scattered lesser numbers of lymp hocytes and  
neutrophils.  Th e b acterial co cci are 1-2um in dia meter 
and form s mall clu sters within t he area of more in tense 
inflammation.  The infla mmation occasi onally extends  
into the lumens of the adjacent bronchioles.  The affected 
bronchioles are often lin ed by attenu ated, ragged 
epithelium.   Within the bronchi, the luminal ep ithelium 
is multifocally atten uated.  Bron chial ep ithelial cells  
occasionally contain 5-7um in diameter oval eosinophilic 
intranuclear i nclusion bodies.  Bacteria l cocci  are 
occasionally clumped along t he lumina surface.  Within 
the less aff ected areas, the alveoli are flooded with small 
amounts of fibrin and proteinaceous fluid.  
 
Contributor’s Mor phologic Diagn osis:  Lung: Severe, 
multifocal to  co alescing h istiocytic n ecrotizing 
pneumonia with sy ncytial cells, in tranuclear and 
intracytoplasmic v iral i nclusion bod ies an d bacterial 
cocci 
 
Contributor’s Comment:  The cause of death of this 
puppy is related t o respiratory failure secondary to th e 
severe pneumonia.  There is evidence of concurrent viral 
and bacterial infections. Most sections exhibit colonies of 
bacterial co cci con sistent with Streptococcus ca nis, 
which was cu ltured from lu ng tissu e co llected at  
necropsy.  The prese nce of i ntranuclear a nd 
intracytoplasmic in clusions in  add ition to  syn cytial 
formation i s diagnostic fo r cani ne distemper vi rus.  
Morphologically, th e ch aracter of s ome of the  
intranuclear in clusions was m ore consisten t with  
adenovirus; ad ditional an cillary testin g confirmed a 
concurrent adenovirus infection in this puppy.  
 
Individually, cani ne distemper vi rus (C DV) i s 
responsible for clinical dis ease from  infection of the  
respiratory, gastrointestinal and central nervous systems.  
In uncomplicated cases, pathogenic st rains ca use 
bronchointerstitial p neumonia, g astroenteritis th at can 
result i n vomiting a nd diarrhea, a nd a  n on-suppurative 
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Syncytia, if presen t, are a key d iagnostic featu re with in 
affected epithelium.  In acute disease, inclusions are often 
seen with in th e urinary b ladder and ren al p elvis 
transitional epithelium(1).   
 
Contributing Institu tion:  Oklahoma Anim al Disease  
Diagnostic Laboratory and Center for Veterinary Health 
Sciences, Oklahoma State Un iversity, St illwater, OK.  
www.cvm.okstate.edu 
 
References: 
1.  Caswell JL, Williams KJ: Resp iratory syste m. In: 
Jubb, Kennedy and  Palm er's Path ology of Do mestic 
Animals, eds. Maxie ME, 5th ed., pp. 635-638. Elsevier, 
Philadelphia, PA, 2007 
2.  C hvala S , B enetka V , M ostl K , Z eugswetter F, 
Spergser J,  Weissenbock H . Simultaneous ca nine 
distemper vi rus, ca nine a denovirus-2, a nd Mycoplasma 
cynos infection in a dog with pneumonia. Vet Pathol. 44: 
508-512, 2007 
3.  Dam ian M, Morales E, Salas G, Trigo  FJ. 
Immunohistochemical det ection for antigens o f 

with minimal to n o viral shedding.  I f a pa rtial immune 
response is mounted, the virus spreads to the respiratory 
and neurologic systems.  C linical signs may be m inimal, 
but v iral sh edding due to infectio n of th e epithelium o f 
the res piratory tract are a se quelae.  T here m ay also be  
neurologic m anifestations i n do gs t hat m ount a partial 
immune resp onse.  In d ogs that m ount a poor i mmune 
response, g astrointestinal, resp iratory, and  neurologic 
disease are the  res ult with co pious secretion o f vi rus in 
feces, urine, and respiratory secretions(1). 
  
CDV is a unique virus because it is one of the few viruses 
that cause i ntranuclear and intracytoplasmic inclusions .  
Inclusion bod ies with in t he central ne rvous syste m are 
eosinophilic an d in tranuclear.  In o ther infected  tissu es, 
inclusions a re usual ly i ntracytoplasmic.  I nclusions a re 
most obvi ous at 1 0-14 d ays post i nfection with waning 
visibility b y 5-6 week s post in fection.  In clusions 
normally can be see n within the central nervous syste m 
after this initial 5-6 week period.  Within infected cells of 
the res piratory tract, inclus ions a re m ost easily seen 
within bron chial and  bronchiolar ep ithelial cells.  

1-1 

1-1.  Lung, Weimaraner.  Alveolar septa are variably 
thicken by a cellular infiltrate and are congested.  (HE 
200X). 
1-2.  Lung, Weimaraner.  Low numbers of syncytial cells 
within the necrotic alveoli.  (HE 200X). 
1-3.  Lung, Weimaraner.  Within necrotic debris there 
are epithelial cells that contain large, 10-15 micron di-
ameter, deeply basophilic intranuclear inclusion bodies 
(arrow).  Rarely, within necrotic epithelial cells there are 
6-8 micron diameter, eosinophilic intracytoplasmic inclu-
sion bodies (arrowhead).  (HE 400X).  

______________________________________________ 
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distemper, ad enovirus a nd parai nfluenza vi ruses i n 
domestic dogs with pneumonia. J C omp Path. 133: 289-
293, 2005 
4.  R odriguez-Tovar LE,  R amirez-Romero R , Valdez-
Nava Y, Nevarez-Garza AM, Zarate-Ramos JJ, Lopes A. 
Combined distemper-adenoviral pn eumonia in  a dog . 
Can Vet J. 48:632-634, 2007 
 

 
 

 
 
 
CASE II – 47508 (AFIP3103923)   
 
Signalment:  2-year-old, castrated male, Abyssinian cat 
(Felis catus) 
 
History:  The cat presented wi th a 2- week hi story of  
lethargy and an orexia.  Echocardiography re vealed 
pericardial effusi on.  T he heart a ppeared normal.  
Pericardiocentesis was pe rformed.  The cat reco vered 
normally from the procedure, but died shortly after.  
  
Gross P athology:  The c at was  i n good nutritional 
condition.  The p ericardium con tained app roximately 2  
ml of ser osanguineous fluid wi th a m oderate amount of 
fibrin loosely adhe red to th e epicardial surface.  T here 
was a pproximately 30  m l of ser osanguineous pl eural 
effusion.  T he ab domen co ntained a pproximately 60 m l 
of partially clotted blood, with blood clots adhered to a 5 
x 20 m m rup ture o f t he hepatic ca psule (ca used by  
resuscitation atte mpt).  Th e spleen was enlarg ed, had a 
meaty consistency, and the cut surface showed numerous 
small pale grey foci , < 1 mm diameter.  Mesenteric and 
ileocecocolic lymph nodes were moderately enlarged.  
 
Laboratory Results:  Analysis of t he pe ricardial 
effusion revealed a n ucleated cell count of less than 500 
cells/ml.  Th e cells were p redominantly activ ated 
macrophages and nondegenerate neut rophils, wi th fewer 
mesothelial cel ls and  sm all l ymphocytes.  Protein 
concentration was 4. 8 g/dl.  Based on  these results the 
fluid was interpreted as a modified transudate.   
 
Histopathologic D escription:  Heart. M arked vascular 
lesions are  present i n numerous sm all bl ood vessels o f 
the left  and  right v entricular walls, and interv entricular 
septum.  In the free walls, the vascular changes are most 
prominent i n the outer half o f t he m yocardium.  T he 
vascular lesions are characterized by marked proliferation 
of plump spindle cells, resulting in mural thickening and 
luminal occl usion (Fig. 2-1 ).  Sm all clefts containing 
erythrocytes are present between the  s pindle cells.  T he 

spindle cells have ind istinct b orders and a sm all to  
moderate amount of pale e osinophilic cytoplasm.  They  
have oval nuclei wi th finely stippled chromatin and one 
to two m edium nucleoli.  Mitoses are  occasi onally 
observed but are uncommon (less than 1 per 400x field).  
Cellular atyp ia is no t ob served. The affected  v essels 
show occa sional throm bosis ( Fig. 2- 2) an d m ild 
perivascular hemorrhages.  Th ere is m ild m ultifocal 
degeneration and necrosis of myofibers, characterized by 
cytoplasmic hypereosinophilia an d p yknosis.  Th e 
epicardium is m ultifocally in filtrated by small n umbers 
of lym phocytes and plasma cel ls, occasi onal 
siderophages, and rare neutrophils.  There is hyperplasia 

2-1.  Heart, Abyssinian, cat.  Proliferations of spindle 
cells filling the lumina of small caliber arterioles  Within 
the proliferation there are small slits and channels that 
contain few erythrocytes.  (HE 400 X).   
2-2.  Heart, Abyssinian,  cat.  Microthrombi partially or 
completely occlude the lumina.  (HE 400X). 

______________________________________________ 
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angioendotheliomatosis (FSRA). 
 
Fourteen case s of FSRA have bee n 
described, and this appears to be a rare 
condition aff ecting exclusively 
domestic cats.(2,3,4,5)  Sim ilar 
multisystemic vascul ar l esions have 
not bee n described i n other ani mal 
species.  In all reporte d c ases the  
diagnosis was obt ained on post -
mortem examination, after the cat died 
or was eu thanized, usually fo llowing 
an acu te illn ess.  Affected  cats were 
predominantly young adults, and 
males a ppeared mo re co mmonly 
affected.  T he clinical signs were  
variable, but most commonly included 
dyspnea, lethargy and anorexia.  Gross 
lesions we re also vari able and 
nonspecific, b ut included pericardial 
and p leural effusion, pu lmonary 
edema, and  m ultifocal petechial an d 
ecchymotic hemorrhages of vari ous 
tissues.  An atypical spindle cell  
proliferation affecting sm all b lood 
vessels was a lways observe d in the  
heart.  Other comm only affected 
tissues inc luded kidneys, spleen,  
lymph nod es, g astrointestinal tract, 
brain, m eninges, ey es, a nd pancreas.  

The vascul ar hi stologic lesions desc ribed i n the present 
case, and the immunohistochemical findings, are similar 
to those described in the published cases.  Ultrastru ctural 
examination w as desc ribed i n two cats, a nd re vealed a 
mixture of two distinct types of s pindle cells, consistent 
with endothelial cells and pericytes.(4,5)  The expression 
of F VIII-ra an d SMA i s al so co mpatible with  a m ixed 
population c omposed o f e ndothelial cel ls an d pe ricytes.  
Based on the presence of two cell types and the lack of 
cellular atyp ia, FSRA is b elieved to represent a reactive  
proliferative process; it does not appear to be a neoplasm.  
While the  exa ct cause  of death was not  c lear in m ost 
cases, it has  been s uggested th at h eart fail ure probably 
occurs based on the consistent involvement of the heart, 
the evi dence of perivascular isc hemic myocardial 
necrosis, an d th e presence of p leural an d pericardial 
effusion, a nd pulmonary edem a wi th al veolar 
histiocytosis in many cases.(4)  
 
Histologically an d i mmunohistochemically, FSR A i s 
most similar to reactive angioendotheliomatosis (RAE), a 
rare human condition.(4)  However, RAE in h umans is a 
self-limiting lesio n co nfined to the skin, wh ile FSRA in 
cats is a multisystemic c ondition which h as been 

and hypertrophy of mesothelial cells, and a small amount 
of fibrin is adhered to the epicardial surface multifocally.  
 
Similar v ascular lesion s were presen t in  the k idneys, 
lungs, pancreas, d uodenum, di aphragm, cervi cal s oft 
tissues, and l eptomeninges.  Sect ions f rom t he enl arged 
spleen and lymph nodes revealed lymphoid hyperplasia.  
 
Immunohistochemistry was per formed o n heart se ctions 
(Fig. 2- 3).  Most s pindle cells in t he a ffected ves sels 
showed m embrane-associated e xpression of fact or VIII-
related an tigen (FVIII-ra).  Fewer sp indle cells sh owed 
cytoplasmic exp ression of s mooth m uscle act in (SM A).  
The cells did not show expression of CD3 and CD79.  
 
Contributor’s Mor phologic D iagnosis:  Heart, 
ventricular m yocardium, sm all bl ood ve ssels: At ypical 
mural and occlusive spindle cell p roliferation, with mild 
multifocal throm bosis, hemorrhage, and m yocardial 
necrosis 
 
Contributor’s Comme nt:  Histologic lesions a nd 
immunohistochemistry resul ts are  co nsistent with t he 
condition rece ntly descri bed as feline  syste mic reactive  

2-3.  Heart, Abyssinian, cat.  The spindle cell population is immunohistochemi-
cally positive for factor VIII-ra and smooth muscle actin, but negative for CD3 
and CD79. 
 
Photomicrographs courtesy of Department of Pathology, The Animal Medical 
Center, New York, NY www.amcny.org 
________________________________________________________________ 



WSC 2008-2009 Conference 3 

6 

associated with  sev ere illness and d eath.  No similar 
multisystemic di sease has been described i n humans.  
Other hum an vasc ular di sorders characterized by  mixed 
endothelial cell an d pericyte p roliferation i nclude 
intravascular p apillary en dothelial h yperplasia, 
acroangiodermatitis (ps eudo-Kaposi’s sarc oma) 
glomeruloid hemangioma (POEMS syndrome), and some 
cases of c hronic disseminate d in travascular co agulation 
and t hrombotic t hrombocytopenic p urpura.(4)  Th e 
pathogenesis o f t hese l esions i s c omplex a nd s omewhat 
distinct for e ach diseas e, but  po ssible m echanisms 
include an  ex aggerated resp onse to thro mbosis, an 
unusual residuum of immune-mediated vasculitis, and an 
exuberant angio genesis possibly r elated t o ang iogenic 
cytokines and a d ysfunctional en dothelial regulation of 
coagulation a nd fibrinolysis.(4)  In one ca se o f FSR A, 
hematologic eval uation s howed e vidence of t hrombotic 
thrombocytopenic pur pura(2), bu t it r emains unclear if  
this is a si gnificant cause or m echanism i n other feline 
cases.  Some p roliferative en dothelial lesio ns in  human 
are associated with specific infectious agents, particularly 
in AI DS patients.(4)  Ka posi’s sarc oma is cause d by  
human herpesvirus-8, and bacillary ang iomatosis is  
caused by  Bartonella he nselae and B . quintana.  I n the  
FSRA cases reported, serologic results were described for 
only two cats, and there was no evidence of infection by 
FIV, FeLV, or FIP vi rus.  Silve r stains  and electro n 
microscopy pe rformed on t he l esions f rom t wo cat s did 
not sh ow e vidence of Bartonella sp p. or any  other 
infectious organisms.(4,5)  The etiology and pathogenesis 
of FSRA remains unclear.  
 
The t erm m alignant an gioendotheliomatosis has  bee n 
used t o de scribe i ntravascular a ngiotropic l ymphoma i n 
humans a nd a nimals.  In humans, RAE has historically 
been confu sed with  i ntravascular lym phoma.  Th is case 
was not c onsistent wi th lymphoma based on cel l 
morphology, and th is was con firmed by th e lack  of 
expression of CD3 and CD79.  
 
AFIP Diagn osis:  Heart: Atyp ical en dothelial 
proliferation (an gioendotheliomatosis), multifocal, 
moderate, with fe w fibrin t hrombi, rare myocardiocyte 
degeneration and ne crosis ,  a nd minimal 
lymphoplasmacytic myocarditis 
 
Conference Com ment:  The contributor's comments 
accurately and concisely describe t he e ntity known as 
feline sy stemic react ive a ngioendotheliomatosis.  A 
recent article in Veterinary Pat hology described si milar 
lesions in a C orriente steer t hat was persistently infected 
with bovine pestivirus (BVDV).(1)  In this case, vascular 
lesions were seen  in  the heart, liver, lung, lymph nodes, 
kidney, adr enal g land, and br ain, and  consisted of 

glomeruloid sp indle cell pro liferations within arterio lar 
lumens.  Spindle cells we re immunopositive for sm ooth 
muscle actin and von-Willebrand factor and negative for 
CD3 and CD79a, consistent with FSRA.(1) 
 
The p athogenesis o f FSRA is stil l u nknown, but it is  
hypothesized that a reactiv e res ponse t o t hrombosis, 
vasculitits, or an infectious agent is the cause.(1)  
 
Contributing I nstitution:  Department of  Pathology, 
The Animal Medical Center, New York, NY 
www.amcny.org 
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attributed to thrombotic thrombocytopenic purpura in two 
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multisystemic in travascular lesio ns in  a cat. Vet Rec 
140:128-129, 1997 
4.  F uji R N, Patton KM, S teinbach TJ, Schulman FY,  
Bradley G A, Br own TT, W ilson EA, Su mmers BA: 
Feline system ic reactiv e angio endotheliomatosis: Eigh t 
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CASE III – 06-47-18 (AFIP 3102492)   
 
Signalment: Fi ngerlings (0 +) (12.1 cm; 21.8 g) o f 
Rainbow trout (Oncorhynchus mykiss) 
 
History:  Recorded m ortality in  p revious 3  m onths: 
7.9%, 2 0.7% an d 4 .3%.  C linical s igns re ported 
(variable): exophthalmos, cutaneous ulcers and pale gills. 
No t reatment at tempted. Tw elve fi ngerlings s ubmitted 
alive for necropsy. 
 
Gross Pa thology:  Exopthalmos, cutane ous ulcers and  
kidneys with multiple pale nodules (granulomas) 
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typical lesion is th e presence of multiple whitish nodules 
in the  ki dney (and occasionally in other visce ra).  
Fibrinous pericarditis and large cavitations in muscle can 
also be see n.(2)  T he typical microscopic lesion is  
pyogranulomatous to granulomatous inflammation in the 
affected o rgan/tissue, with v ariable numbers o f intra-
histiocytic small Gram -positive rods; necrosis can b e 
seen, and is sometimes prominent.  While histopathology 
gives a strong presumptive diagnosis, confirmation relies 
on bacteriology, FA or ELISA.  Bacter iology is no t very 
practical, as  R. sa lmoninarum is fastid ious, v ery slow-
growing an d req uires a non-commercially available 
medium. As m entioned previously, t he only di fferential 
diagnosis i s pseud okidney di sease caused b y 
Carnobacterium (La ctobacillus) p iscicola (1); th is 
bacterium can be  grown us ing routine bacteriologic 
techniques. 

 
AFIP Di agnosis:  Ki dney, po sterior: Nep hritis, 
necrotizing, granulomatous, diffuse, severe, wi th myriad 
intrahistiocytic b acteria, Rai nbow tro ut (Oncorhynchus 
mykiss), piscine 
 
Conference Com ment:  The c ontributor gi ves a n 
excellent ove rview of  Renibacterium sal moniarum 
infection.  Renibacterium sal moninarum is a gram -
positive, nonm otile, n on-acid-fast aero bic rod  which is 
frequently seen in pai rs.  Thi s di sease has o nly been  

Laboratory Re sults:   Routine 
bacteriology (t rypticase so y) on  kidneys: 
negative. 
Numerous small Gram -positive rod s 
observed in tissue smears. 

 
Histopathologic D escription:  A larg e 
portion of t he post erior ki dney 
parenchyma i s ef faced by a  
granulomatous in filtrate wi th areas of 
necrosis.  There is lo ss of ep ithelial an d 
hematopoietic el ements.  M yriads of 
small bacilli can be seen in macrophages, 
but are better seen i n Gram -stained 
sections.  Th e b acilli are Gram -positive 
(Fig. 3- 1) an d non-acid-Fast (Zieh l-
Neelsen and Fite-Faraco). 
 
Contributor’s Morp hologic Di agnosis:  
Kidney:  Granulomatous nep hritis with 
myriads of intra-histiocytic Gram-positive 
bacilli, co mpatible with  Renibacterium 
salmoninarum (bacte rial kidney disease /  
BKD) 
 
Contributor’s Comment:  Based o n the 
typical l esions and a bsence of growth i n r outine 
bacteriology of kidneys, bacterial kidney disease (BKD) 
was diagnosed.  C onfirmation by bacteriol ogy (special 
medium) FA  or EL ISA was  n ot d one i n t his case  si nce 
Renibacterium sa lmoninarum was prev iously identified 
in this p articular facility; furthermore, histopathology 
coupled with  n egative resu lts on routine bacterio logy is 
almost pathognomonic for BKD.  The two bacterium that 
could be c onfused with R. s almoninarum are 
Carnobacterium (Lactob acillus) p iscicola, the age nt of 
pseudokidney d isease (1 , 2) , an d atypical mycobacteria.  
Carnobacterium pi scicola r apidly grows at  30oC o n 
trypticase soy or brain-heart infusion agar (1, 2), and the 
atypical mycobacteria a re ac id-fast and unevenly Gram-
positive. 
 
Renibacterium sa lmoninarum, th e etio logic ag ent of 
bacterial kidney disease (BKD) is an important pathogen 
of sal monids, including rai nbow t rout.  H orizontal a nd 
vertical transmission occurs.  BKD is a c hronic infection 
but st ress can resu lt in  acu te m ortalities.  Th ere is no 
proven effective treatm ent.  Prev ention relies o n 
identification of infected bro odstock (asym ptomatic 
carriers).(1,2) 
 
Gross l esions i nclude dark di scoloration of fish, 
exophthalmoses, pale gills, abdo minal d istension an d 
cutaneous vesicles/ulcers, but th e m ost co nsistent an d 

3-1.  Kidney, rainbow trout. Numerous 0.5-1 micron diameter gram positive 
cocci within histiocytes and extracellularly. (B&B 600X).  
___________________________________________________ 
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Histopathologic D escription:  Diffusely expanding the 
subcutis and multifocally infiltrating the musculature is a 
non-encapsulated, poorl y dem arcated, moderately 
cellular ne oplasm that form s num erous clefts and  
variably formed channels supported by a collagenous and 
fibrous strom a ( Fig. 4- 1).  Cells h ave d istinct cell 
borders, and are pleomorphic to spindloid.  There is scant 
to m oderate a mounts of a mphophilic, fi nely granular 
cytoplasm, rou nd to oval basop hilic nuclei, an d fi nely 
stippled c hromatin with a n occasional si ngle m agenta 
nucleolus.  T here are rare mitotic fi gures.  M oderate 
anisocytosis an d an isokaryosis is p resent.  Channels are 
filled with v ariable nu mbers of erythro cytes.  Th ere are 
scattered lymphohistiocytic infiltrates, multifocal areas of 
hemorrhage, edema, and myocyte degeneration. 
 
Contributor’s Morpho logic Diagn osis:  Subcutis: 
Feline ventral abdominal angiosarcoma 
 
Contributor’s Co mment:  Feline abdo minal 
angiosarcoma i s a rare, m alignant t umor o f vasc ular 
endothelial ori gin, wh ich ty pically o nly occu rs in  th e 
dermis and su bcutis o f cat s.  C ontroversy exi sts as t o 
whether the endothelial cell proliferation is of lymphatic 
or blood vessel o rigin.(2,3)  The t erm an giosarcoma i s 
used t o avo id th is con fusion.  Although a palpable 
distinct m ass i s us ually n ot di scernible, t he neoplasm 
may vary in texture from gelatinous and soft to hard.(2,3)  
Grossly, the cut surface of th e lesion may appear to have 
red or black di scoloration and see p se rosanguineous 
fluid.(2,3)  However, in this case widespread edema with 
occasional fibrin tags was the only clinical sign.  There 
was no di scernable m ass. Ty pically, a prel iminary 
diagnosis is estab lished on an atomical lo cation, clin ical 
history, gross  appeara nce, an d hist ological features.  
Immunohistochemistry may be used t o con firm t he 
endothelial origin of the tu mor using a CD3 1 and factor 
VIII ant ibody st aining p rotocol.(3,4)  Our case  was  
positive fo r both CD3 1 and  factor VIII.  Although 
metastasis is rare, t he prognosis is poor du e to its 
extensive infiltrativ e growth  and  freq uent recurren ces.
(2,3,6)  Th e on ly recognized  tr eatment is r epeated 
surgical excision.(2)  Hemangiosarcomas have also been 
reported in the cow, horse, pig, goat, and sheep.(4,8) 
 
AFIP Di agnosis:  Fibro-adipose tissue  and s keletal 
muscle: Feline ventral abdominal angiosarcoma 
 
Conference Com ment:  The contributor's comments 
accurately and concisely give a ge neral ove rview of 
feline ventral abdominal angiosarcoma.   
 
As noted by the contributor, there is controversy whether 

reported i n sal monids.(1) B KD generally affect s grown 
fish over 6 months of age, which makes it a pa rticularly 
harmful an d e conomically dam aging a gent.(1)  Se veral 
means of t ransmission have bee n re ported a nd i nclude 
water co ntamination, s kin a brasions, or eat ing o f 
contaminated foodst uffs.  Onc e Renibacterium 
salmoninarum g ains en try i nto a salm onid, th e bacteria 
are taken up by macrophages and proliferate inside their 
new host.  It is unclear how the bacteria avoid destruction 
within th e m arcophage.  Stress is thou ght to  be a 
precursor to clinical disease.(1)  

 
Contributing Institution :  Department of Pathology and 
Microbiology, Faculty of  V eterinary Medicine, 
University of  M ontreal, C.P. 500 0, Saint-Hyacinthe, P. 
Q u e b e c ,  C a n a d a   J 2 S  7 C 6 ,  h t t p : / /
www.medvet.umontreal.ca 
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CASE IV - 208 0491 (AFIP 3103337) 
  
Signalment:  10-year-old, neutered m ale, orange t abby 
cat (Felis catus) 
 
History:  Generalized edema that progresse d t o 
extremities. Euthanized. 
 
Laboratory Results:  Immunohistochemistry –  Greater 
than 90% of neoplastic cells had strong to weak, diffuse, 
intracytoplasmic l abeling with both C D31 an d Fact or 
VIII markers. 
 
Gross Pathology:  Red to gold, serous fluid with crepitus 
and occasi onal fibri n tags  extends the s ubcutaneous 
tissues of th e entire body with the exception of the head.  
The legs and feet are e dematous and swollen due to t he 
subcutaneous fluid.  T he thoracic c avity contains 
approximately 25 ml of cl ear orange to pink serous fluid 
(specific gravity 1.022). 
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invasive growth  p attern separate th is n eoplasm fro m 
lymphangiomatosis, which is considered a developmental 
disorder wherein th e ly mphatic syste m d oes not fo rm 
proper communicating channels with the venous system.
(3)  El ectron m icroscopy is usef ul i n differentiating 
lymphangiosarcoma an d hemangiosarcoma.  
Ultrastructurally, lymphatic vessels h ave a discontinuous 
basement membrane, w hile hem angiosarcomas have an  
uninterrupted b asement me mbrane.(3)  Useful 
immunohistochemical st ains f or l ymphangiosarcoma 
include ly mphatic v essel endo thelial recep tor-1 (LYVE-
1), vasc ular endothelial gr owth factor recept or -3 
(VEGFR-3), and podoplanin becau se the y ar e 
purportedly m arkers unique fo r l ymphatic end othelial 
cells.(1) 
 

this neoplasm arises from blood capillary endothelium or 
lymphatic end othelium.  Immunohistochemical staining 
for lymphatic vessel endothe lial receptor-1 (LYVE-1), a  
marker unique to lym phatic endo thelial cells, and th e 
ultrastructural features are strong e vidence t hat these  
neoplasms are o f ly mphatic o rigin.(1)  The term  ‘felin e 
abdominal l ymphangiosarcoma’ has  b een p roposed.(1)  
These tum ors form  vascular clefts and cave rnous 
channels s upported by col lagenous c onnective t issue.(5)  
A papilliferous growth p attern was no ted in  11 of 12 
cases in  a retro spective st udy, with m ultifocal areas 
containing fusi form and p olygonal cells de nsely packed 
together.(5)  Differen tials for this n eoplasm include 
lymphangiomatosis an d hemangiosarcoma. Pl eomorphic 
lymphatic en dothelial cells lin ing vascular ch annels as 
well as  blind ending t rabeculae an d a  ve ry ag gressive, 

4-1.  Fibroadipose tissue and skeletal muscle, cat.  Infiltrating the skeletal muscle and fibroadipose tissue is a spindle 
cell neoplasm that often wraps collagen bundles and forms and lines vague clefts and channels. (HE 400X). 

________________________________________________________________________________________________ 
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