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FR A C TU R E S  IN P IGS AS  A  CONSEQUENCE OF E L E C T R IC A L  STUNNING
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Sdjg ^ P es  o f  skeleta l fractures  occuring in pigs as a consequence o f  e le c t r ic a l  stunning have been 

Aend ' These fractures  cause econom ica l losses  since they are  accompanied with haem orrhages  in 
 ̂ gage^ n° tiler point p re jud ic ia l  to these fractures  is that they may eas i ly  g ive  in juries  to w o rke rs

orj l-n  Zoning the ca rca sses ;  espec ia l ly  when carcasses  are  invo lved with fractures  of the scapulae.5 ^ .
Sln of the skeleta l fractures  has been assigned, while the way to avoid such fractures  has been“cUss ed.

f R a c t URES DU S Q U E L E T T E  P A R  SUITE D 'U N  E TO U RD IS SEM EN T  E L E C T R IQ U E  CHEZ L E  PO RC

■ • v a n
d e r  w a l

«ùt de p r
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C, -̂atég o r ies  de fractures  du squelette par suite d'un étourd issem ent é lectr ique  chez le  porc ont

y ScUlair GS causent des déperd itions économiques, pu isqu 'e l les  sont l ié e s  aux hém orrhag ies
autre point, au détrim ent de ces fractures  est la  poss ib i l i té  que ces fractures  causent 

de creS c^ez les  tra va i l leu rs  ta rés  avec le  désossem ent des carcasses ,  en part icu l ie r  quand il  
ï̂'entesarcasses  avec fractures  du scapula. L a  cause de ceô fractures  du squelette a été ass ignée et 

Méthodes pour é v i te r  ces fractures  ont été d iscu tées .
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K N O C H ENB RÜ CH E BEI SCHWEINEN IN F O L G E  E L E K T R IS C H E R  B ETÄU B U N G
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V ersch iedene  A r te n  von Skelettfrakturen bei Schweinen in fo lge  e lek tr is ch e r  Betäubung sind besp t°c ¿efl 
worden. D iese  Frakturen  verursachen  w ir tschaft l iche  V er lu ste  w e i l  sie m it Muskelblutungen verbun 
sind. E in w e i t e r e r  Punkt zum Nachte il der  Frakturen  ist dass sie bei den mit dem Ausknochen ^
beauftragten A rbe ite rn ,  le icht zu Verle tzungen  An lass  geben. Besonders  t r i f f t  dies zu wenn es sie 
Karkassen  mit Scapula-Frakturen handelt.
Nachdem das Entstehen der  Skelettfrakturen beschrieben worden  ist, werden  W ege  zur V e r m e i d * ! 11® 
solcher  F rakturen besprochen.

ÜEPEJIOM KO CT Eid Y CBMHEVl BCJIEflCTBHE SJlEKTPMKCKOrO OrjiyiilEHHH

n.T. $aH-sep Bajib

HM iKHBOTHOBOflCTBa "CxOOHOOpß" , r. 3WCT, rOJIJiaHflHH

IlpHBefleHH pa3JiHtiHBie b h u h  nepejiOMa KocTeü y cBHHeM Kau cJieflCTBHe sjieKTpH'iec- 
Koro orjiymeHHH. 3tm nepejiOMH BJieKyT 3a 0 0 6 0 0 , bo—nepBHx, BKOHOMHHecKMe 
noTepH, TaK KaK ohh CBH3aHn c MHinePHtiM KpoBOTeueHHeM• A bo- btopnx, nepejiouH 
CTaHOBHTCfi jierKO npH<iHHoä nopaHeHHH paöoTHHKOB, 3aHflTux ynajieHHeM KocTeii 
H3 CKejietob. 3 to HBjieHue wueeT Mecro b ocoöeHHOCTH npw nepejiOMax JionaTKH.
Ilocjie onMcaHHH h b j i o h m h, BJieHymnx 3a c o 6o m b o 3h k k h o b g h k 6 nepejiOMOB KocTeä, 
yKa3aHH nyTH hx b o s m o j k h o t o npeflOTBpaiueHHH.
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IN PIGS AS A CONSEQUENCE OF ELECTRICAL STUNNING
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^RO]A ction

the
t?SlUt bn sent study attention was paid to the importance o f skeletal fractures in p igs . Skeletal fractures may 
c j affecteii0nom:'‘cal I ° sses by two d iffe ren t ways. F irs tly , the occurrence o f fractures may hamper dissecting 
ev re is t '  carcasses> since they are accompanied with, haemorrhages in meat that has to be cut away. This pro- 
h06ri ®ust , 1Ine_consuming, while meat containing haemorrhages is  hot suitable fo r the production o f meats, or 
Vlihg Car e c°ndemned. Secondly, skeletal fractures may easily  give injuries to workers engaged in cutting and 

der ŵ ?asses> resulting in bodily harm and in that way also in economical losses (Van der Wal et a l . ,  1975;
W u r Ü ’ 1976).Qi 'wUUcg j v/ / •

fractur ^ g e  and economical losses caused by skeletal fractures i t  is necessary to study the d iffe ren t types 
es> because only when su ffic ien t knowledge is  available measures can be taken to avoid such fractures.

RATE]:RIALs
A*® METHODS

5S
%
slai

ft;
concerning bone fractures were performed on normal slaughter-pigs, weighing about 100 kg.

acturp^65 skeletal fractures were examined and described. This was carried out at slaughtering, as far 
carCas s ° f  the vertebrae were involved. Other types o f fractures were studied during cutting and deboning

luShtr e s  ■ E u r th p v  an -i n m r \ r  u q c  mado i rvt-r» +-V»o f r o m io n r : t  a t  t»rhi r'Vi cV tm ild PT  h lf ld p  ■ p T P r t ' l d n  n r r n r  inere(j ~■ Further an inquiry was made into the frequency at which shoulder blade fractures do occur in 
Q P igs. The orig in  o f these la tte r  fractures was studied under experimental circumstances.

H LTs

. b e  observed while cutting through p ig carcasses at slaughter. These fractures are 
an bth thoracic vertebrae; the fracture sp lits  the corpus vertebrae in an almost

Sqjl. i n st)- recti°n . As the frequency o f thoracic fractures is low, their economical significance is  rather 
theeJi)nes otute ° f  d iffuse haemorrhages in the longissimus dorsi muscle that may accompany them. 
sPi aead of fractures do occur in hams o f pigs as mentioned by Monin (1973). These fractures, loca lised  in 
V a l. c o i " h!  femur, are also accompanied with haemorrhages. Ham fractures are just lik e  fractures o f the 

tvn n0t Ver^ ° f ten found.
a. a, I5ay beK fractures can be found in shoulders o f e le c tr ic a lly  stunned pigs. The shoulder blades o f such 

r sPine ?oRen i n three d iffe ren t ways:
b. .,ather h aas been broken pa ra lle l to the outer surface o f the scapula. This type o f fracture, however, is

he Peck!fess;
lse to ; ■ t '}e shoulder blade has been broken. In contrast to the former fracture, this one may eas ily  give

c. J-RUence ni Uraes o f the workers engaged in cutting and boning the shoulders. Further, haemorrhages as a con- 
che tost h t l̂ese fractures influence meat quality unfavourably;
u°rding t ^gerous shoulder fractures are those in which the glenoid cavity is  broken into three pieces ac- 
djder c c° a star-shaped pattern. Just lik e  fractures o f the neck o f the scapula, the fractures as mentioned 
a® meat 311 easi l y  cause in juries to workers, while they also produce economical losses by haemorrhages in 

Grounding the shoulder jo in t.

y j s j e w f t .

-2£cu
As shoulder fractures
Was V l der f " '
No y  de t0 ractures are the most common type o f skeletal fractures in e le c tr ic a lly  stunned p igs, an inquiry 
sla w chmstah taer information about frequency in occurence and possible causes fo r these fractures.
RWetip 6r hCSS previous to the slaughtering process, lik e  transport o f the animals and way o f unloading at th 
A te R stjj-^ could be made responsible fo r the orig in  o f shoulder fractures. On the other hand their fre -
iti su NabipS] '^abte ^arios between 0 to about 3 a, Willie rii extreme cases uu-s pc i ecu cage cvcii can ij.se ic accve ic o 

auoki tact appeared at our inquiry. The number o f carcasses with shoulder fractures was reduced to zero

ÎL te ,

f5ct,

tcai^J^nses using a restraining apparatus at stunning. This was the case both in slaughter houses usingStl •-UJ-*-u6 _ _
unning with 70 vo lts  as well as in those using 180 vo lts  (Table 1).

0£ Centages o f carcasses showing scapula fractures a fte r  e le c tr ica l stunning.

number o f animals percentage o f carcasses restraining apparatus°t ies ^°Itage usedat stunning slaughtered weekly with shoulder fractures used

4
2

of

70 
70 
180 
180

voltsvoltsvoltsvolts
a restraining

11700 1.5 % no
5000 0.0 % yes
6700 2.2 t0 no

16000 0.0 % yes

apparatus at stunning o ffe rs  advantages over stunning pigs without such equipment as
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shown in the table.

Laboratory experiments
chi”8tretclObservations made at slaughter houses showed that in pigs, stunned electrically, a sudden and violent s ing 

of the forelimbs occurred at the moment the electric current was applied. Slaughtermen in charge of stuLulBiing 
reported that they sometimes could hear the fracturing of the bones in the animals just at the moment s ^  
started. Mostly the skeletal fractures were localized in the scapulae, but sometimes thoracic vertebrae ^  to 
affected. The data mentioned above gave rise to laboratory experiments in which shoulder blades were exp 
a pressure that was administered suddenly. This procedure was carried out by giving a hard blow on a^P1
affected. The data mentioned above gave rise to laboratory experiments in which shoulder blades were .. 0i , 
a pressure that was administered suddenly. This procedure was carried out by giving a hard blow on a pie ^  oi 
metal that was placed into the glenoid cavity of the scapula. The shape of this piece of metal resembles ^  
the head of the humerus. The consequences of such treatments were star-shaped fractures in the glenoid ^  
of the scapulae, just like those that were found at dissection of affected shoulders. The shape of thes ^  
tures arid also the other types of shoulder fractures agreed with that of the fibres that can be found 1 ^inf 
compacta of the bone tissue of the scapulae. This structure was visualized by a technique developed by e0iiS
hoff (1925). For this procedure bone tissue was decalcified with nitric acid (4 %) and afterwards the wefe
material was pricked with needles drenched in indian ink. The result was such that oval holes arose wn 
filled with ink according to the structure of the compacta.

DISCUSSION
at

During electrical stunning we see first of all that pigs suddenly stretch their forelimbs very violently tj,e 
moment the electric current is passed through their heads. Slaughtermen sometimes hear a cracking s0Vnctrica1 ^ 
animal at this moment. Dissecting these carcasses after slaughtering confirmed the assumption that ele 
stunning caused bone fractures. The fractures as mentioned above sometimes could be found in the thora 
brae, but also and more frequently in the scapulae. Especially the shape of the fractures of thoracic ^  ¿es 
was identical with the type that was sometimes found in humans after electro-shock treatment and w^ cn,aliy &  
cribed as a compression fracture (Van der Beek, 1955). Shoulder fractures also can be provoked artific ctjoi* 
was done in laboratory experiments. To get a similar effect in the living animal a sudden violent cont
of shoulder muscles, synergistic as well as antagonistic ones, is necessary. Such muscular contraction g
exist as could be shown by the presence of diffuse haemorrhages in different muscles of the shoulder g 5t#j 
(Van der Wal et al., 1975; Van der Wal, 1976). The reason why shoulder fractures only arise in pigs wn 
ing on the floor at the moment of stunning and not in animals being in a restraining apparatus, may bf pjesSj, 
by the fact that when the forelimbs are stretched they meet with a counter pressure from the floor, m  ^
only can be discharged via the shoulder joint, which often has a too low resistance in slaughter pigs in ® re
son with full-grown animals. The effect of the evoked pressure may be a shoulder fracture. In pigs be ■5ye5S 
restraining apparatus such schoulder fractures do not occur. An explanation for this is that no count 
arises at stunning, because the animal's forelimbs are free from any contact to the floor.

CONCLUSIONS

- Skeletal fractures may be caused in pigs by electrical stunning. the ̂
- The occurrence of fractures of the scapulae in the course of electrical stunning may be prevented v ) 
of a restraining apparatus.
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