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Ways in which Concussion  

can induce immediate Unconsciousness 

ÅShearing forces at the brainstem 

ÅCompression of the brainstem  

ÅContre-coup effects 

ÅGeneralised depolarisation  
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           Bleeding 



Approaches used for assessing  
effectiveness of stunning 

Behaviour  
 

Cranial nerve reflexes 
  

Brain pathology 

Which methods are used for assessing      
          brain function in humans ? 



  Signs used in boxing matches  



{ƛƎƴǎ ǳǎŜŘ ƛƴ ƘƻǎǇƛǘŀƭǎ  ΧΧΦ 
 
  cranial nerve reflexes 
 
      brain pathology 











Simple signs of effective captive bolt 
   stunning 



Bulls 
(306) 

Steers 
(731) 

Heifers 
(559) 

All cattle 
(1596 + 12 cows) 

Failed to collapse 
at first shot  % 

4.2 a 1.5 b 
 

2.3 ab 
 

2.3 

Collapsed but not 
a deep level of 
concussion  % 

12.1 a 5.9 b 
 

3.8 b 6.4 

Repeat shot  % 6.5 3.7 
 

3.7 4.2 

Imperfectly 
stunned  % 

16.3 a 7.4 b 
 

6.1 b 8.7 
 





Accuracy of the shot 



Captive bolt stunning 









Conclusions on accuracy 

ÅAim to shoot the midbrain or brain stem  
ÅAccuracy is very critical with the poll shooting 
ÅWith a frontal shot, if the entry hole deviates more than 2 cm  
  from the ideal position a second shot may be needed  



Captive bolt 
gun 

Cartridge  Cartridge 
grain 

Peak 
velocity  
m/s ± sd 

Range  
m/s 

Kinetic 
energy  

KJ 

Cash special  
  with spacer 

Brown 1 21 ± 1 19 - 23 49 

Cash special  Brown 
 
Purple  
 
Green 

1 
 

2.5 
 
3 

27 ± 2 
 

42 ± 1 
 

47 ± 2 
 

22 ς 29 
 

41 ς 43 
 

44 - 49 

78 
 

189 
 

234 

Cash special 
heavy  

Red 4 54 ± 0 
 

53 ς 54 305 

Cash 
magnum .25 

Black 4 60 ± 1 
 

59 - 61 412 



Incorrect rings  
 
Å insufficient number of rings  
Å home-made rings 
Å worn or broken rings   
 
 



8 7 5 6 4 3 1 2 

1 5 7 5 6 

a b c 

8 7 5 6 

a b 

8 



Inappropriate cleaning or maintenance  

 

Å Infrequent cleaning  

Å Do not wash the gun with water  

Å Do not use oil on the rubber rings and bolt  



Is brain pathology useful ?  

a b c 



Is the EEG useful ? 



Evoked responses  



Assessing captive bolt stunning 

ÅSigns of effective stunning in the shot 

animal  

ÅNumber of repeat shots  

ÅAccuracy of shooting position  

ÅGun maintenance  





Assessing sticking 

ÅSigns of recovery  

ÅChecking which blood vessels have 

been cut  

ÅChecking the carcass for poor 

bleeding 






