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ZMNANIA MEPINTQZH NOAAAMNAHZ ZYITENOYZ AIAMAPTIAZ
ZE XOIPIAIO

|.MENEIFATOZ*, E.ZTO®OPOZ*, A. AEAHIIQPIHZ* E.ZYAOYPH*

A RARE CASE OF MULTIPLE CONGENITAL MALFORMATIONS
IN A PIGLET

J. MENEGATOS", E. STOFOROS*, S. DELIGIORGIS*, E. XYLOURI*

Summary

It is described a case of multiple congeni-
tal malformations in a Landrace male piglet
which lived for 50 days. It showed brachygna-
thia superior, arthrogryposis of hind limbs,
malformations of the lumbar vertebrae and
the sacrum, aplasia of the left ilium and of
the muscles of the lift thigh and femur. Also
all the bones of the left hind limb were shorter
than the right ones. Malformations of the
sternum and the ribs were present. The left
ribs were shorter than the right ones The left
lung, kidney and testicle were much shorter
than the right ones. The causative agent was
unknowh.

NepiAnyn

Meptypadetal n nepintwon evog ap-
oevikoU xolptdiou puAng Landrace mou
napouciace ouyyevr) TIOAAamArR dia-
papTtia dlanhaong.

Ot ouyyeveig dlapaptieq didmAaong
neplypagovral o ouxva oTo Xoipo
and ta dAAa katotkidia {wa.

To xolpidio yevvnbnke and pia xot-
pountépa nAkiag 17 unvav, pali pe ai-
Aa 5 xolpidia. ZIn XolpounTépa Katda tn
dlapkela tTng eykupoouvng dev eixe do-
fei kavéva ¢pdpuako 13 oppdvn. H dia-
TPOG®N TNG ETiONG YTAVE LOOPPOTIMUEVT.

KAlvika to xolpidlo napouaoiale ap-
Bpoypunwon Twv omobiwv dkpwv. OL
pUeg Tou aploTtepou ormioBlou dkpou
nrave atpogikoi. Mapouociale emniong
Bpaxuyvabia dvw yvabou. Ztadlakd dp-
X\0€ va pelwveTat n 6peEn kal va kabu-
otepel N avantugr Tou PEXPL TNG NAL-
Kiag Twv 50 nuepwv ou YPoopnoe.

MNapouoiale €Akn katdkAlong oTo
MPOCWTIO KAl OTOV apLOTEPS KAPTIO, EVE
noupa eixe vekpwoei.

2e akTwoypagia

Twv  omobiwv

* Avwtatn Mewrnovikr ZxoAn ABnvav, Epyactrpilo Avatopiag kat Puoioloyiag AypoTikmy
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axkpwv apatnpnénke aniacia Tou apt-
otepol Aayoviou evw TO aplotepd
lox1aké Kal To nNBKd HTave TOAU HLIKPO-
Tepa anod Tou deglol nuipopiou. Emiong
TO QpLOTEPO UnpLaio Kat n KVAun nrave
UlkpOTEPQ and ta avriototxa de&Ld.

1 véKpowia Ta E0WTEPLKA HOVO-
$un 6pyava ftave GucloAoyLka evw TA
dlpun nTave avicopeYEDN.

OL BnAég aplotepd nTave 7 kat de&la
9. Ta eupfpata and To oKeAETS noav:
210 KePAAL MapatnpnBnke pévo Bpayu-
yvaBia avw yvaBou. O auxevikoi omov-
dulol ftave 7, ol Bwpakikoi 16. O 110g
Bwpaklkdg eixe dUO gykapola Tpripata
aptotepd. O 16oq Bwpakikdg dev eixe
eykdpolo tpripa de&la. OLoopuikoi nta-
ve 6. O1 aploTepég eykdpoleg anogu-
oelg Nrave pikpdtepeg and Tig de&lég.

O 50qg kaL 6og oo¢uikdg dev eixav

£YKAQpOolEG anoPpUoELg.
To lepd ooToUv anoteAeito and 4 omnov-
dUAoug. O1 Kokkuylkoi ftave pévo 6
yiati ol undAotnol eixav vekpwBei. To
otépvo anoteAeito and 10 turjuata. Ot
TAeupEg RTave 8 fevyn aknbeig kal 8
Celyn Yeudeig. OL aploTepEQ MAEUPEQ
nrave kKovtoTepeg amnd Tig deElég. 'Oha
Ta 00TA TOU aplotepol omnoBiou dkpou
NTave pikpotepa arnd tou de&lod.

O 8aBuog apBpoypunwong Tou apl-
otepoU omoBiou dkpou ftave PeyaAlul-
TepOg and Tou de&lou dkpou.

Ta dedopéva pag dev eival apkeTa
yia va dlepeuvnBei av To AiTIO TOU TIPo-
KaAeoe autn Tnv nMoAAamnAn duormAacia
eival kKAnpovouiké 1| anotéAeoua nept-
BAAANOVTIK®OV TAPAYOVIWV.

Introduction

Congenital malformations are reported
more frequently in swine than in other do-
mestic animals (Neal et al., 1970). The fe-
quency of malformations was found to vary

from 0.48 to 1.37 per cent of pigs born
(Anonymus, 1959; Nielsen and Bendixen,
1969; Selby et al.,, 1971; Nielsen et al,,
1974., and Bille and Nielsen, 1977).

Case history

An abnormal male Landrace piglet was
born in December 1979 with four normal
females and another normal male. Its mo-
ther, a Landrace sow 17 months old, had
a previous litter size (last July) of 8 normal
piglets, two males and six females. During
last pregnancy the sow had not treated
with any drugs or homones. The sow lived
in a close piggery and its feed consisted
of cereals, soyabeenmeal, fishmeal, mine-
rals and vitamins. The ration did not co-
ntain medicines. It had never been fed by
grass.

The abnormal piglet was examined cli-
nically. It showed arthrogyrposis of the hind
limbs, the left one was much more contrac-
ted than the right one. The muscles of the
left hip, thigh and leg were aplastic. Also
there was brachygnathia superior its growth
was not retarted and its appetite was good.
However as the time was passing its gro-
wth was retarded in comparison with other
piglets of the same litter size, especially
after weaning. The piglet died when it was
50 days old. There were decubits ulcers
on the skin of the face and on the carpus
while the tail had been necrotized. We exa-
mined the hind limpbs radiologically and
we found aplasia of the left ilium while the
left ischium and pubic were much smaller
than the right ones. Also the left femur and
tibia were smaller than the right ones. In
necropsy the internal impaired organs
were normal but the paired ones were dis-
similar in size (Table 1). The left testicle
was in sublumbar region and the rigth was
abnormally enlarge Vd (Fig.1). The teats
on the left side were 7 in number while
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on the right side were 9.
Skeleton findings

On the head no other malformation oc-

cured except brachygnathia superior. The
cervical vertebrae were 7 in number and
normal. The thoracic vertebrae were 16.
The 11™ thoracic vertebra had two tran-
sverse foramen on the right. The lumbar
vertebrae were 6 in number. The left tran-
sverse processes were much smaller than
the right ones. The 5™ and 6™ lumbar ver-
tebrae had no left transverse process. The
sacrum consisted of four vertebrae and it
was twisted from left to right. The right wing
was well devel ped but the left one was
aplastic. The caudal vertebrae were only
6, because the rest of the tail had been
necrotized and fallen. The sternum consi-
sted of ten segmenfs, six of which were
in pairs and irregular in shape. The ribs
were 16 pairs of which 8 true and 8 false.
The left ribs were shorter than the right
ones (Table 2). The costal cartilages of
the left ribs were also shorter than the right
ones. The free ends of the 11" and 12"
costal cartilages were double. The bones
of the thoracic limbs scapula, humerus, ra-
dius and ulna has significant differences
(Table 3). The left ilium was aplastic and
the other bones of the left os coxae were
much smaller than the right ones.
The left femur had not the greater trocha-
nter and was smaller than the right. Also
the left tibia, fibula, calcaneus and talus
were significant smaller than the right
ones. There was arthrogryposis of the rear
legs. The contracture of the left hind limb
was much severe than the right one.

Discussion

The distribution of congenital abnorma-
lities in pigs has been reported to be 60.5%
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Table 1. The weights
of paired internal organs in gr.

Organ Left Right
Lung 19.8 30.4
Kidney 0.7 29.6
Testicle 1.4 53.4

Table 2. The length of ribs in mm.

Length in mm

Rib Left Right
| 35 -*
I 45 61
[ 59 72
v 73 82
v 83 94
Vi 95 98
Vil 97 102
vill 99 105
IX 95 104
X 93 102
XI 92 94
XII 91 92
X 77 86
XIV 65 68
XV 59 64
XVI 10 32

* The first right rib was broken.

nervous system, 15.0% alimentary tract,
11.0% bone, muscle and skin, 8.5% cir-
culatory system, 1.1% genitalia, 3.9% not
classified (Anon., 1960); alimentary and re-
spiratory system 27.3%, bones and joints
23.0%, central nervous system 16.7%,
special sense organs 11.5%, other unspe-
cified defects 9.0%, abdominal cavity 5%,
and genitourinary system 5% (Selby et al.,
1971); digestive system 25.9%, abdominal
cavity 6.8%, face, oral and nasal area
6.1%, urogenital system 1.7% and skin
0.2% (Bille and Nielsen, 1977).



In our case there were malformations
of the skeleton and the internal organs.
Skeletal anomalies principally of the axial
skeleton occured with a frequency of
0.28% in a population of 10,683 pigs prod-
uced over an 8-year period (Fredeen and
Jarmoluk, 1963). Bille and Nielsen (1977)
found that malformations of lokomotor sy-
stem occured by a frequency of 0.32% in
a population of 29,886 pigs. The most fre-

quently occuring anomaly have been found
to be the contrachire of the hind limbs whi-
ch comprised more than half of the skeletal
malformations. In half of them the anomaly
was observed to be combined with malfor-
mation of the lumbar vertebrae (Bille and
Nielsen, 1977). This was like our case.
This condition has been decribed as here-
ditary in Danish Ladrace (Ludvigsen et al.,
1963). Basse and Jonsson (1965) have

Fig. 1. — Top: Thoracic and lumbar vertebrae.

Middle: From left to right: tibia left and right, ferum left” and right, bony pelvis,
sacrum and lungs.

Bottom: From left to right: fibula left and right, calcaneus left and right, talus left
and right, testicle left and right, kidney left and right.

Eix. 1. - Emdvw: Owpakikol kal 0o¢puikoi oTtovduAoL.

Kévtpo: Ano aplotepd npog 1a de€ld: Kvrun aplotepn kat de&ld, unplaio apt-
oTepo kal dekld, 00TA NMUEAOU, LEPO KAl TVEUHOVEG.

Katw: And aplotepd npog ta dekld: mepdvn aplotepn Kat degid, mrépva aplote-
pn Kat dekld, aotpdyalog aplotepodg kal dekldg, 6pxIg aploTepdq Kat deklog, ve-

$poqg aplotepdg Kal de&log.
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revealed a simple resessive inheritance.
Ely and Leipold (1979) described heredita-
ry arthrogryposis in purebred Yorkshire pi-
glets caused by homozygosity of a simple
autosomal recessive gene. The primary le-
sion in their study appeared to be multiple
random formation of dystrophic axons (ne-
uroaxonal dystrophy) in white matter of the
central nervous system, and in peripheral
nervous system tissue. In our case there
were malformations of the left os coxae
and all the other bones of the left limbs
were smaller than the right ones. We be-
lieve that the aplasia of the muscles of
the thigh and fermur, had not any relation
with Assymmetric hindquarter syndrome
(AHQS) reported by Done and Wijeratne
(1972) and Done et al., (1975), because
AHQS is less severe and it has been obse-
rved in older pigs.

The thoracic vertebrae were 16 in
number and little damaged. This number
is normal according to Fredeen and Ne-
wman (1962), who found 13.5.-17 thoracic
vertebrae and 20-30 thoracic and lumbar

ones. This last number in our case was
22. Arhrogryposis is caused from teratoge-
nic effect of methallibure (Barker, 1970;
King, 1969; Yente et al., 1972; Wrathall,
1973) of Conium maculatum (Dyson and
Wrathall, 1977; Edmonds et al., 1972) and
of Nicotiana tabacum (Crowe, 1969;
Crowe, 1973; Leipold et al., 1973; Crowe
and Swerczek, 1974). But in our case pi-
glet s mother had never been provided
by any hormones or teratogenic substan-
ces.

Lungs, smaller than normal, unilateral
or bilateral have been reported in relation
to maternal lack of vitamin A (Good-win,
1958). Multiple defects of internal organs
as retarted growth of the kidneys, large
lungs and testicles have been reported as
result of material intake of methallibure
(Vente et al., 1972; Wrathall, 1973).

Out data are note enough to detect the
causative agent either this case was here-
ditary or a result of some environmental
disorders.

Table 3. Weight of bones of limbs in gr.

Bone

Scapula
Humerus
Radius and Ulna
llium

Pubis
Ischium
Femur
Tibia
Fibula
Calcaneus
Talus

Weightingr
Left Right
10,8 11.0
19.0 20.3
14.0 14.3

0.8 4.0
0.5 0.8
2.0 3.1
10.2 21.7
5.8 12.0
0.7 1.6
1.5 24
1.8 3.6
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