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ABSTRACT

An abor ted foal was pre sen ted with the sus pi ci on of equi ne her pes vi rus (EHV) in fec ti on. On gross pa -

tho lo gy, the re were no spe ci fic EHV le si ons pre sent. His top atho lo gy re ve a led mo de ra te ne cro ti zing in flam -

ma to ry re ac ti ons in se ver al or gans as so ci a ted with (peri)vas cu li tis. The po ly me ra se chain re ac ti on (PCR)

for EHV type 1 on se ver al or gans was po si ti ve, as well as the se ron eu tra li za ti on test on the mare’s se rum.

The foal had an ex ten si ve he mot ho rax with blood clots due to le a ka ge of blood through a fo cal ne cro tic area

of the vena ca val wall. The re la ti on be tween the EHV-1 in fec ti on and the he mot ho rax is dis cus sed. 

SA MEN VAT TING

Een geaborteerd veulen verdacht van een equiene herpes virus (EHV) infectie werd aangeboden voor autopsie.

Macroscopisch waren er geen specifieke EHV-letsels zichtbaar. Histopathologisch onderzoek toonde een matige

necrotiserende ontstekingsreactie in verscheidene organen geassocieerd met (peri)vasculitis. Polymerase chain

reactie (PCR) voor EHV-type 1 op verscheidene organen was positief, alsook de seroneutralisatietest op het serum

van de merrie. Het veulen had echter een uitgebreide hemothorax met bloedklonters ten gevolge van een lek van

een lokale necrotische zone in de wand van de Vena cava caudalis. De relatie tussen de EHV-1-infectie en de

hemothorax wordt besproken.

INTRO DUC TI ON

Her pes vi ru ses are known to cau se abor ti on in do -

mes tic ani mals (Acland, 1995). Equi ne her pes vi rus

type 1 (EHV-1) is the most im por tant vi ral cau se of

equi ne abor ti on (Allen and Bry ans, 1986; Smith et

al., 2003), whi le equi ne her pes vi rus type 4 (EHV-4)

is a ma jor cau se of acu te res pi ra to ry dis e a se (Crabb

and Stud dert, 1995). In one stu dy, only 4% of EHV-

 in du ced abor ti ons could be at tri bu ted to EHV-4 (Van

Maan en et al., 2000). 

Up to 95% of EHV-1 abor ti ons oc cur in the last

third of preg nan cy, and have ra re ly been ob ser ved un -

der na tu ral con di ti ons be fo re 4 months (Allen and

Bryans, 1986). This in cre a sed sus cep ti bi li ty of the

late preg nant mare to abor ti ge nic in fec ti on is li ke ly

re la ted to ana to mi cal and en do cri ne chang es in the

pla cen tal bar rier, which fa ci li ta te co ty le do na ry in -

farc ti on as preg nan cy pro ceeds (Smith, 1997). 

EHV-1 le si ons such as lymp hoid ne cro sis, to ge ther 

with mul tiple, small foci of ne cro sis, mild acu te in -

flam ma ti on and in tra nu clear in clu si on bo dies in ad ja -

cent pa ren chy mal cells in a wide range of or gans

(especi al ly li ver, lungs and adre nal glands) are com -

mon ly no ti ced in af fec ted fe tu ses (Acland, 1995).

Vascular le si ons may be li mi ted to en dot he li al swel -

ling, but the ef fect can be pleur al and pe ri to ne al ef fu -

si on and sub cu ta ne ous ede ma. Vi ral in fec ti on of ma -

ter nal ute ri ne en dot he li al cells plays a ma jor role in

the pa tho ge ne sis of abor ti on. The le si ons in clu de
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throm bo sis, pe ri vas cu lar in flam ma ti on, ede ma and

sub se quent avas cu lar ne cro sis of en do me tri um. The

fluid that es ca pes the da ma ged en do me tri um cau ses

se pa ra ti on of ma ter nal and fe tal ele ments of the pla -

cen ta and can al low vi rus from ma ter nal leu co cy tes

and ly sed en dot he li al cells to en ter the fe tus (Eding -

ton et al., 1991; Acland, 1995). If in fec ti on oc curs

clo se to term, the in fec ted foal may be born weak, and

usu al ly dies wit hin 7 days due to in ter sti ti al pneu mo -

nia and vi ral da ma ge to the li ver, lymp ho re ti cu lar sy s -

tem and adre nal glands, of ten com pli ca ted by se con -

da ry bac te ri al in fec ti on (Hart ley and Dixon, 1979).

The pre sent case des cri bes the abor ti on of a foal af -

ter EHV-1 in fec ti on. An ex ten si ve (le thal) he mot ho -

rax cau sed by le a ka ge in the wall of the Vena cava

cau da lis was de tec ted at ne crop sy. The da ma ged ve -

nous wall was as so ci a ted with a se ve re ne cro ti zing

vas cu li tis.

CASE REPORT

A 9-year old mare abor ted a foal 3 weeks pre-term

and was pre sen ted for re ten tio se cun di na ri um. After

ma nu al re mo val, the fe tal mem bra nes sho wed pe -

techi ae and a cook ed as pect. The mare did not show

any signs of illness. It was the se cond abor ti on on the

farm in one week. 

An au top sy of the foal was per for med. The re were

no ma cros co pic soft tis sue le si ons or frac tu red ribs in

the tho rax re gi on which would be in di ca ti ve of trau -

ma tic in ju ries cau sed by the mare. The mus cles and

my o card were very pale. The lungs sho wed fe tal ate -

lec ta sis (still-birth). The tho ra cal ca vi ty was fil led

with se ver al li ters of he morrha gic fluid and blood

clots. The blood ori gi na ted from a le a ka ge in the Vena

cava cau da lis near the di aphragm. Blood le a ked from

a ne cro tic area (about 2 cm in di a me ter) in the wall of

the Vena cava cau da lis (Fi gu re 1) and fil led the tho ra -

cal ca vi ty com ple te ly. The ve nal wall of the ne cro tic

zone was dark red to black in color.

Se rum of the mare was col lec ted and te sted for the

pre sen ce of an ti bo dies against equi ne her pes vi rus

(EHV) and equi ne vi ral ar te ri tis (EVA) by a stand ard

se ron eu tra li za ti on test (ac cor ding to the O.I.E. ma nu al).

The se rum was ne ga ti ve for EVA, whi le it had an an ti -

bo dy ti ter of = 1/256 against EHV. Vi rus iso la ti on was

per for med by in ocu la ti on of tis sue sus pen si ons onto a 

mo no lay er of rab bit kid ney (RK-13) cells. EHV1 was

iso la ted from sus pen si ons of the lung and spleen of

the fe tus. An EHV1-EHV4 spe ci fic PCR per for med

on the lung and spleen sus pen si ons de mon stra ted the

pre sen ce of EHV1 in the se or gans. 

He ma toxy lin-eo sin (HE) stai ning of the li ver re ve -

a led a mild pe ri vas cu lar in fil tra ti on of neu trop hils,

ma crop ha ges and lymp ho cy tes. Occa si o nal ly a sing le 

he pa to cy te was ne cro tic. The lymp hoid fol li cles of

the spleen sho wed mo de ra te lymp hoid ne cro sis. In

the lungs, mi li a ry ne cro tic foci as so ci a ted with mild

mixed in flam ma to ry re ac ti on were no ti ced. No in tra -

nu clear in clu si ons of EHV1 could be ob ser ved. The

exa mi na ti on of the vena ca val wall re ve a led se ve re

ne cro sis of the tu ni ca me dia and mixed in flam ma to ry

re ac ti on, he morrha ges and clots. 

DISCUSSION

EHV-1 in fec ted fe tu ses abor ted in late preg nan cy

are of ten fresh and en clo sed in the pla cen ta, with de ath

due to suf fo ca ti on fol lo wing ra pid pla cen tal se pa ra ti on.

Gross exa mi na ti on ty pi cal ly re ve als a com bi na ti on of

ic te rus, me co ni um stai ning of the in te gu ment, trans u -

da ti on into the body ca vi ties, sple no me ga ly, pe ri re nal 

ede ma, pul mo na ry ede ma or he morrha ge and pale mi -

li a ry foci on the cap su le and cut sur fa ces of the li ver.

None of the se ty pi cal cha rac te ris tics were ob ser ved in 

the pre sent case. His to lo gi cal exa mi na ti ons show ne -

cro sis in the li ver, adre nal gland, thy mus, spleen, lung

and small in tes ti ne con sis tent with an EHV-1 in fec ti on

(Hong et al., 1993; Smith, 1997). The pre sent case

sho wed mild mixed pe ri vas cu lar in fil tra ti on in the li ver

and lungs, mo de ra te lymp hoid ne cro sis in the spleen

and mi li a ry ne cro tic foci in the lungs, which could be

at tri bu ted to the EHV-1 in fec ti on. 
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Fi gu re 1. Pho to graph of the vas cu lar ne cro sis of the Vena 
cava cau da lis.
1: Vena cava cau da lis / 2: Di aphrag ma / Arrow he ad: vas cu -
lar ne cro sis with le a ka ge of blood into the tho ra cic ca vi ty.



Li te ra tu re on EHV-1 and vas cu lar ne cro sis is spar se.

Machi da et al. (1997) found en dot he li al cell ne cro sis

and fi bri noid chang es in the me dia in the my o car di al

small ar te ries and ar te ri o les of abor ted equi ne fe tu ses. 

Wal ker et al. (1999) des cri bed cong esti on and ne cro -

sis of the middle lay er of  the trop ho blast and cho ri o -

nic ne cro sis in the pla cen tae of EHV-1 in fec ted dams.

Del Pie ro and ot hers (2000) des cri bed vas cu lar ne cro -

sis, ede ma, and he morrha ge with near com ple te en -

dot he li al loss, in clu ding ef fa ce ment of the tu ni ca me -

dia and ad ven ti tia in the lung of a fil ly. Ho we ver, this

vas cu lar ne cro sis had al ways been des cri bed in the

smal ler blood ves sels. In the pre sent case, the Vena

cava cau da lis was af fec ted. The high ti ter of neu tra li -

zing an ti bo dies against EHV of the mare is in di ca ti ve

of a re cent EHV infection (the mare was not vac ci na -

ted). The pre sen ce of EHV1 in fe tal or gans was de mon -

stra ted by vi rus iso la ti on and con fir med by PCR.

Unfor tu na te ly, for tech ni cal re a sons we were not able

to de mon stra te the pre sen ce of EHV1 in the re gi on

with vas cu lar ne cro sis in the vena cava. Ho we ver a

pri ma ry trau ma tic eti o lo gy could be ex clu ded, as the -

re were no in di ca ti ons of trau ma tic in ju ries pre sent on

the abor ted foal. Tho ra cic trau ma oc curs in new born fo -

als and may cau se as so ci a ted cli ni cal signs and de ath

(Scham bourg et al., 2003). Frac tu red ribs, he mot ho -

rax and sub se quent pul mo na ry col lap se were ci ted

most com mon ly as the cau se of de ath (Scham bourg et

al., 2003).

In con clu si on, EHV-1 is known to cau se abor ti on

and vas cu lar ne cro sis of small blood ves sels in equi -

nes. Ho we ver, the pre sent case sho wed vas cu lar ne -

cro sis of a lar ger blood ves sel, na me ly the Vena cava

cau da lis, re sul ting in he mot ho rax, as so ci a ted with an

EHV-1 in fec ti on (abor ti on). The pre sen ce of EHV-1

in fec ted cells in the vena cava could not be de mon -

stra ted, but it is strong ly sus pec ted to be the cau sa ti ve

agent of the vas cu lar ne cro sis. 
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