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ABSTRACT

A case of ver ru cous en do car di tis of the mi tral val ve was di ag no sed in a do mes tic tom cat. The ani mal ap pe a red to

have died of car di ac fail ure and/or sep ti ce mic shock as sep tic em bo li were pre sent in mul tiple or gans such as the

li ver and kid neys. The mi tral val ve was co ve red with mul tiple yel low/grey cau lif lo wer-like no du les. Cul tu re of

the se no du les re ve a led Pas teu rel la mul to ci da af ter iso la ti on and iden ti fi ca ti on.

SAMENVATTING

Dit is de be schrij ving van een ver ru ceu ze en do car di tis van de mi tra lis klep bij een man ne lij ke huis kat. Het dier is waar -

schijn lijk ge stor ven aan hart fa len en/of sep ti ke mi sche shock. In meer de re or ga nen, zo als de le ver en de nie ren, werd

sep ti sche em bo lie aang etrof fen. De mi tra lis klep was be dekt met wit grij ze, bloem kool acht i ge no du len. Uit deze no -

du len werd na cul tuur Pas teu rel la mul to ci da ge ïdentificeerd.

INTRODUCTION 

Endo car di tis is the in flam ma ti on of one of the car di ac

val ves. The aor tic and mi tral val ves are the most com -

mon ly af fec ted in dogs, hor ses, and cats (The Merck Ve -

te ri na ry Ma nu al, 2006), whi le the tri cus pid val ve is ra re ly

af fec ted, and en do car di tis of the pul mo nic val ve is ex tre -

me ly un com mon. In catt le, ho we ver, the tri cus pid val ve

is the most com mon ly af fec ted car di ac val ve (The Merck

Ve te ri na ry Ma nu al, 2006). In cats, bac te ri al en do car di tis

is a rare and life-thre a te ning dis or der (De Jong he et al.,

1998, Ma lik et al., 1999, The Merck Ve te ri na ry Ma nu al,

2006).

Endot he li al da ma ge is as su med to be pre sent be fo re

in fec ti ve en do car di tis can de ve lop. When the en dot he li um

is par ti al ly ero ded, ex po sing the un der ly ing col la gen,

pla te lets can ad he re and pro du ce a throm bus. Next, blood 

bor ne bac te ria may be co me trap ped in this throm bic lat ti ce,

re sul ting in a lo ca li zed in fec ti on with pro gres si ve de -

struc ti on of the val ve and con se quent val vu lar in suf fi -

cien cy (Ro bin son and Grant Maxie, 1993; The Merck

Ve te ri na ry Ma nu al, 2006). Many bac te ri al spe cies are ca -

pa ble of cau sing val vu lar en do car di tis, but the most

fre quent ly iso la ted agents are Stap hy lo coc cus au reus

(Ya ma guchi et al., 1992), Strep to coc ci, Stap hy lo coc ci,

Pseu dom onas ae ru gi no sa, Esche richia coli (Shou se and

Mei er, 1956) and Bar to nel la hen se lae (Cho mel et al.,

2003). 

The pre sent pa per des cri bes a case of a do mes tic tom -

cat with ver ru cous en do car di tis of the mi tral val ve cau -

sed by Pas teu rel la mul to ci da. This is, to the author’s

know led ge, the first re port of val vu lar en do car di tis in a

cat in du ced by Pas teu rel la mul to ci da.

CASE REPORT

A 6-year-old in tact male, do mes tic short hai red cat

was found dead and pre sen ted for au top sy. Accor ding to

the ow ner, the cat did not show any symp toms pri or to its

de ath. The re was also no his to ry of pre vi ous illnes ses.

The cat was vac ci na ted for fe li ne pan leu co pe nia and
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rhini tis. Ho we ver, the cat li ved pre do mi nant ly out doors,

ma king clo se mo ni to ring of its be ha vi or very dif fi cult.

On au top sy, the ani mal was de hy dra ted. Mul tiple pe -

techi ae were pre sent in mul tiple or gans, in clu ding the

lungs, in tes ti ne, li ver, kid neys and mul tiple lymph no des. 

The pe ri car di um was fil led with 5 ml of sero-sang ui nous

fluid and the epi car di um sho wed mul tiple lar ge he -

morrha ges and fi brin de po sits. The re was mo de ra te di la -

ti on of the left vent ri cle, and my o car di al hy per trop hy af -

fec ting the left vent ri cle. The en do car di um of the left

at ri um sho wed mul tiple jet-le si ons and fi bro sis abo ve the 

mi tral val ve. Yel low to grey cau lif lo wer-like no du les

were pre sent on the mi tral val ve (di a me ter of ap proxi ma -

te ly 3 mm). He morrha ges were also pre sent in the trun cus 

pul mo na lis. 

His top atho lo gi cal ly, the mi tral val ve le af lets of the he -

art were thic ke ned due to fi bro sis (Fi gu re 1) and lo cal ly

co ve red with bac te ri al co lo nies. The re was a mar ked pre -

sen ce of ne cro tic tis sue and a se ve re mixed in flam ma to ry

re ac ti on, with he morrha ges and fi bro sis in the tis sue ad -

ja cent to the val ve. The rest of the he art sho wed a se ve re

mixed pe ri vas cu li tis and a dif fu se in fil tra ti on of in flam -

ma to ry cells (es pe ci al ly neu trop hils) in the my o car di um,

adi po se and fi brous tis su es. Mul tiple mi cro-ab sces ses,

he morrha ges, de ge ne ra ti on of my o car di al fi bers and ne -

cro tic foci were also no ted (Fi gu re 2). The su per fi ci al

lymph no des sho wed cong esti on and he morrha ges, with

mar ked ac ti va ti on of the lymp hoid tis sue and mi cro-ab -

sces ses. Sec ti ons of the li ver de mon stra ted mo de ra te pe -

ri vas cu li tis, with scat te red in fil tra ti on pre do mi nant ly of

neu trop hils be tween the si nu soids and mul tiple mi cro-

 ab sces ses. His to lo gi cal exa mi na ti on of the kid neys re ve a -

led hemorrha ges, fi bro sis, de ge ne ra ti on of glo me ru li and

tu bu les, ge ne ra li zed glo me ru lo nephri tis and ab sces sa ti on

of glo me ru li. 

Di rect im mu nof lu o res cen ce of the spleen for fe li ne

im mu no de fi cien cy vi rus (FIV) and fe li ne leu ke mia vi rus

(FeLV) were ne ga ti ve. Bac te ri o lo gy of the mi tral val ve

and kid ney, using a blood agar pla te, re ve a led small, mu -

coid co lo nies, which ap pe a red to be Gram ne ga ti ve rods

af ter Gram stai ning. Iden ti fi ca ti on of the se co lo nies using

the Bi oMe rieux Vi tek 2 Lab Re port sy stem re ve a led Pas -

teu rel la mul to ci da.

A di ag no sis of ver ru cous val vu lar en do car di tis due to

Pas teu rel la mul to ci da with sep tic em bo li in kid neys and

li ver was sug ge sted. This pro ba bly re sul ted in he art fail ure

and/or sep ti ce mic shock, which re sul ted in de ath.

DISCUSSION

Pas teu rel la mul to ci da is com mon ly found in dogs and 

cats. Pas teu rel lae are found in the res pi ra to ry tract, whe re

they are as so ci a ted with rhi ni tis, pneu mo nia and bron chi -

tis. They are also no ted in the ge ni tal tract (pri ma ri ly the

va gi na) and in the mouth (es pe ci al ly in ging ivi tis in cats)

(McCand lish and Tay lor, 1998). Be cau se dogs and cats

har bor the se or ga nisms in their mouths as com men sals,

hu mans and ot her ani mals are fre quent ly in fec ted by bi tes.

A wide va rie ty of in fec ti ons have been re por ted in hu mans,

in clu ding si nu si tis, pneu mo nia, pe ri to ni tis, uri na ry tract in -

fec ti on, en do car di tis, oti tis, me ning itis, ab sces ses, cel lu -

li tes, ton sil li tis, ap pen di ci tis, bac te re mia and sep ti ce mia

(Car ter et al., 1995; Fajfar-Whet sto ne et al., 1995). 

When bac te ria be co me de tached from the in fec ted mi -

tral val ves, they en ter the cir cu la ti on and may co lo ni ze

ot her or gans. The re fo re, a wide spec trum of cli ni cal signs 

can be ob ser ved with in fec ti ve en do car di tis, in clu ding

pri ma ry car di o vas cu lar ef fects, or signs re la ted to the ner -

vous sy stem, the ga stro-in tes ti nal tract, the uro ge ni tal sy s -

tem or the joints (he ma tu ria and py u ria, or shif ting leg la -

me ness) (The Merck Ve te ri na ry Ma nu al, 2006). In
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Fi gu re 1. Mi crop ho to graph of a mi tral val ve le af let sho wing
a thic ke ned ap pe a ran ce due to fi bro sis (HE stai ning).

Fi gu re 2. Mi crop ho to graph of my o card pre sen ting a my o -
car di al ab scess and in ter sti ti al my o car di tis (HE stai ning).



al most all ca ses, a chro nic, in ter mit tent fe ver, weight loss

and le thar gy are pre sent. In most ca ses, a car di ac mur mur

is no ted. The exact type de pends on the val ve in vol ved.

The mur mur ob ser ved in mi tral val ve en do car di tis is si -

mi lar to that cau sed by de ge ne ra ti ve val ve dis e a se, i.e. a

low- to high-gra de sys to lic mur mur (The Merck Ve te ri -

na ry Ma nu al, 2006). The fre quen cy with which cli ni cal

signs are ob ser ved is de pen dent on the hus band ry con di -

ti ons un der which the ani mal is kept. In the pre sent case,

no cli ni cal symp toms were ob ser ved as the ani mal was

not mo ni to red very well due to its free-rang ing li fes ty le.  

The spe ci fic mecha nism of the pa tho ge ne sis of Pas -

teu rel la has been des cri bed as fol lows:  Pas teu rel la spe -

cies are be lie ved to ad he re to the mu co sal epi the li um of

the up per res pi ra to ry tract, and es pe ci al ly of the ton sils.

The ad he ren ce in some of the ca ses is me di a ted by fim -

bri ae, which is es pe ci al ly no ted in the toxi ge nic strains

(Mur ray et al., 1999). The dif fe rent Pas teu rel la spe cies

also pro du ce se ver al vi ru len ce fac tors and tox ins (e.g.

leu ko toxin).  They the re fo re im pair cel lu lar res pon se and

sti mu la te in flam ma to ry res pon se. In ad di ti on, most vi ru -

lent strains of Pas teu rel la pro du ce po ly sac cha ri de cap -

su les that are an tip ha go cy tic and in hi bit in tra cel lu lar kil -

ling by neu trop hils (Mur ray et al., 1999).

On he ma to lo gy and bi oche mis try, a neu trop hi lic leu -

ko cy to sis is of ten ob ser ved. The pre sen ce of band neu -

trop hils is link ed with an ac ti ve in fec ti on, whi le mo no cy -

to sis is as so ci a ted with a chro nic in fec ti on. In chro nic

ca ses, ane mia is fre quent ly pre sent. Abnor ma li ties ob -

ser ved in se rum bi oche mis try re flect or gan in vol ve ment

se con da ry to in fec ti ve em bo li re le a sed into the cir cu la ti on.

They may in clu de in cre a ses in li ver en zy mes, ure mia,

and cre a ti ni ne. Pa tients de ve lo ping im mu ne com plex

glo me ru lo nephri tis may show sig ni fi cant uri na ry pro tein 

loss and hy po al bu mi ne mia (The Merck Ve te ri na ry Ma -

nu al, 2006). 

Enlar ge ment of the car di ac cham ber, de pen ding on

the lo ca ti on and de gree of in suf fi cien cy of the val ve in -

vol ved can be seen on ra di o graphs. In mi tral val ve en do -

car di tis, the left at ri al and left vent ri cu lar di la ta ti on may

be af fec ted. Echo car di og rap hi cal ly, the af fec ted val ve is

ea si ly de tec ted, be cau se the area in vol ved is hy pe rechoic

(=bright) and thic ke ned. Insuf fi cien cy of the val ve can be 

con fir med using Dop pler echo car di og rap hy, whi le cham -

ber en lar ge ment on the side of the af fec ted val ve is ex pec -

ted when sig ni fi cant in suf fi cien cy is pre sent (The Merck

Ve te ri na ry Ma nu al, 2006). With elec tro car di og rap hy it is 

pos si ble to de mon stra te at ri al and vent ri cu lar pre ma tu re

com plexes, as well as arrhythmi as such as at ri al fi bril la ti on

or con duc ti on dis tur ban ces. Incre a sed height of the R

wa ves is sug ge sti ve of left vent ri cu lar en lar ge ment, while

in cre a sed width of the P wave is sug ge sti ve of left at ri al

en lar ge ment (The Merck Ve ter ni na ry Ma nu al, 2006).

Unfor tu na te ly, none of the se exa mi na ti ons could be done 

in the pre sent case.

The le si ons of bac te ri al en do car di tis are usu al ly ob -

ser ved as lar ge ve ge ta ti ve growths on the af fec ted val ves

(Rob bin son and Grant Maxie, 1993). It is unu su al to find

a pri ma ry le si on or sour ce of in fec ti on (De Jong he et al.,

1998), alt hough en do car di tis may oc cur fol lo wing in fec -

ti ons at va ri ous si tes in clu ding the skin (bite wound),

bone, lung, uro ge ni tal tract, pros ta te, mam ma ry gland,

orop ha rynx, in tes ti nal and pe ri ne al tis su es (De Jong he et

al., 1998). No spe ci fic in fec ti ous fo cus was de tec ted in

this case. Gros sly the ve ge ta ti ons are yel low-red or yel -

low-grey in ap pe a ran ce. Endo car di tis of the at ri o ven tri -

cu lar val ves tends to spre ad along the chor dae ten di nae,

cau sing some of them to rup tu re. This was not no ti ced in

the pre sent case. Cats in fec ted with FeLV or FIV, or cats

re cei ving cor ti cos te roids (i.e. im mu no com pro mi zed ani -

mals) are be lie ve to be at gre a ter risk (De Jong he et al.,

1998), though this tom cat te sted ne ga ti ve for both vi ru -

ses. Por ti ons of the ve ge ta ti ons may be co me de tached

and car ried as em bo li, to be co me im pac ted in the ves sels

of ot her or gans, such as the li ver and kid neys in the pre -

sent case, re sul ting in sep tic or asep tic in farcts and em bo -

lic glo me ru lo nephri tis, and in the my o car di um as my o -

car di al ab sces ses or in ter sti ti al my o car di tis, as was also

ob ser ved in the pre sent case.

The ra py should be fo cu sed on con trol ling the cli ni cal

signs of he art fail ure, re sol ving arrhythmi as, ste ri li zing

the le si on, and eli mi na ting the spre ad of in fec ti on. If the

aor tic val ve is sig ni fi cant ly in vol ved, the he art fail ure

may be ex tre me and in trac ta ble, re sul ting in a very poor

prog no sis. The prog no sis is much more fa vo ra ble when

the in fec ti on is mild and li mi ted to one of the at ri o ven tri -

cu lar val ves. The tre at ment of he art fail ure in clu des the

use of di u re tics (e.g. fu ro se mi de), ACE in hi bi tors, and di -

goxin (if my o car di al fail ure or su pra ven tri cu lar arrhyth mi as

are pre sent). Ini ti al ly, the use of pa ren ter al broad-spec -

trum an ti bi o tics is re com men ded for a pe ri od of 1 to 2

weeks, fol lo wed by oral ad mi ni stra ti on of an ti bi o tics for

anot her 6 to 8 weeks (The Merck Ve te ri na ry Ma nu al, 2006).

In con clu si on, in fec ti ve en do car di tis usu al ly has a

poor cli ni cal cour se. The re fo re the prop hy lac tic use of a

broad-spec trum an ti bi o tic is re com men ded for ani mals

with a pre dis po sing car di ac dis e a se (e.g. sub a or tic ste no -

sis, pa tent duc tus ar te ri o sus, vent ri cu lar sep tal de fect, cy a -

notic cong eni tal he art dis e a se) that are to be sub jec ted to

pro ce du res ha ving a po ten ti al to cau se bac te re mia (e.g.

den tal sca ling, tooth ex trac ti ons) (The Merck Ve te ri na ry

Ma nu al, 2006). Pas teu rel la mul to ci da should be ad ded

to the list of po ten ti al eti o lo gies of en do car di tis in cats.
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Uit het ver le den   

DE TWEE KAT TEN VAN HET PAND JES HUIS (1693)

In vroe ge re tij den ap pre cieer de (en ac cep teer de) men kat ten voor al als mui zen ja gers. Soms had men er zelfs iets voor

over. Be wij zen daar van zijn ui terst zeld zaam, maar hier toch een tje uit de re ke ning en van de Gent se ‘Berg van

Barmhartigheid’, een gro te of fi ci ële ste de lij ke in stel ling, ge huis vest in een prach tig ge bouw aan de Abra ham straat. In

dit pand jes huis kon den men sen in nood geld le nen te gen het in breng en van een pand. Die pan den wa ren niet enk el ju we -

len, maar niet zel den ook kle ding stuk ken die het liefst ong eschon den moes ten be waard wor den en kat ten wa ren daar -

voor blijk baar een ge waar deer de hulp. Zo no teer de de be taal mees ter in 1693 een klei ne som voor de aank oop van voer

voor de twee kat ten die het pand jes huis vrij waar den, ver on der stel len we, van ha ri ge kna gen de beest jes.

Uit : Char les, L. et al. De Berg van Barm har tig heid in Gent, Gent, 2003, p. 52.

Luc De vrie se


