
 

   

          
    

*  1  2  

  
                 

               
      .        

                    
           .  

                  
  .           

             
              

            .    
              
.  

 :         

     /      )        1390  39  40( 

1       .
(  )     

2        .  

  



 /                   )1390  39  40(  

43 

  
             

           
       .      

    .      
             

             
          .    

          
             .

             
           

           
    .       

            ]1[ .
             

           
           .

             
                

               
              

.           
           -

            
    ]2.[  

     Martin 

Baker    1940           
            1986   

  5000        ]3 2[  .   
) ejection seat (         

             
             

        ]1[.     
          

           (  ) 
   (  )      ]134[ .

               
     94  %     .

             
    15  %   .       

          
97-80  %     ]56[ .        

             
           

. 

      
          

        -

               
               

 ]1[            
           

     ]1457[   .    
             

    ]7[.  
          

            
   5/2    ]1[      .

           
      .         

           



            

 44

]1289 .[        
      .        

          
             

            
)Compression fracture(         

              
]15789[                

     ]3[. Lewis     
 232          

   4/29  %       
 2/14  %   )   Head injury (2/11  %

        18  %   
.   Nakamura   ]5 [     

        
   2004-1956    )   140   (

   32  9/22 %         
   13    3/9  %    

]7[.  

    
        

         .     
              

           
         ]10[.  

         
               

)  compression     .     (
              

             
       .        

           
                  

       .   
         

          
]11[.             

           
          ]12[    .

   G 12           
  ( )   Gs-11100    .G 

12             
   Gs-11100      

   .      
           

           
          

             
              

   .           
  G 25     Gs-1300    

]112[. 

     1940     
     Martin Baker 

       1950     
              

  .          
   fts-153  fts-160    

   fts-180      .   
                
             

        .      
   .   Fryer          



 /                   )1390  39  40(  

45 

          fts-180   
          10  %   

35  %  ]13[.  
   1960         

         
           

   .        
            

 .           
fts-180  fts-164      .   

               
.          

    G 15       Gs-1250   
 ]12[   .      

          
               

.      
          

           
              

          ]8[ .
Osborne      33  %   

                
     ]4[ .Lewis    

     4/29  %  ]5[. 
Newman  Sandstedt      

            
70-30  %  ]15 14[.  

         
  ]8[     .Fryer        

          
            

               
    ]3 2[          

        T12  L1 
   ]3 2-1619[           .

               
      ]3[      .

           
    ]20 2[ .Stemper      

            
 G 21  Gs-1488     -

           
      burst fracture   L1  

    L4 ]8[ .  

          
    

          
         

  )  anterior wedge compression 

fracture       (  
)vertical compression  ( ) forward 

flexion   ( ]9 2 1[.Osborne  
           66  % 

         
 ]4[  .          

        -    burst 

fracture ]2[.  
            

          .
               

        .       
           



            

 46

         .      
           
              

]1[    .       
               

          .   
                 .

              
   .          

            
   . 

            
              

         
   ]134[.      

          
           
          .     

           .  
               

              
    .        

            
       .     

            
         ]1[.  

           
           -

                
             

              .
             -

              
               

)hyperflexion(      .   
            
            

            
              
 ]1[                 .

             
       ]4[.  

                
             

             
          -

           
  .            

                
            

           
.    



 /                   )1390  39  40(  

47 

  

References 
1. Lewis ME. Spinal injuries caused by the acceleration of ejection. J R Army Med Corps 2002;148:22-26. 
2. James MR. Spinal fractures associated with ejection from jet aircraft: two case reports and a review. Arch 

Emerg Med 1991;8:240-244. 
3. Read CA, Pillay J. Injuries sustained by aircrew on ejecting from their aircraft. J Accid Emerg Med 

2000;17:371-373. 
4. Osborne RG, Cook AA. Vertebral fracture after aircraft ejection during Operation Desert Storm. Aviat 

Space Environ Med 1997;68(4):337-41. 
5. Lewis ME. Survivability and injuries from use of rocket-assisted ejection seats: analysis of 232 cases. 

Aviat Space Environ Med 2006;77(9):936-43. 
6. Milanov L. Aircrew ejections in the Republic of Bulgaria, 1953-93. Aviat Space Environ Med 

1996;67:364-8. 
7. Nakamura A. Ejection experience 1956-2004 in Japan: an epidemiological study. Aviat Space Environ 

Med 2007;78(1):54-8. 
8. Stemper BD, Storvik SG, Yoganandan N, Baisden JL, Fijalkowski RJ, Pintar FA, Shender BS, Paskoff 

GR. A new PMHS model for lumbar spine injuries during vertical acceleration. J Biomech Eng 
2011;133(8):081002. 

9. Damon AM, Lessley DJ, Salzar RS, Bass CR, Shen FH, Paskoff GR, Shender BS. Kinematic response of 
the spine during simulated aircraft ejections. Aviat Space Environ Med 2010;81(5):453-9. 

10. Stemper BD, Yoganandan N, Pintar FA, Shender BS, Paskoff GR. Physical effects of ejection on the head-
neck complex: demonstration of a cadaver model. Aviat Space Environ Med 2009;80(5):489-94. 

11. Goertz A. Limits and special problems in the use of ejector seats - translation of a dissertation for the 
degree of Doctor of Engineering, University of Rostock. Defence Research Information Centre 1954; 
DRIC-T-7684. 

12. Stewart WK. Ejection of pilots from aircraft – a review of the applied physiology. Flying Personnel 
Research Committee 1946; Report Number 671. 

13. Fryer DI. Operational experience with British ejection seats. Flying Personnel Research Committee 1961; 
Report Number 1166. 

14. Newman DG.The ejection experience of the Royal Australian Air Force: 1951-92. Aviat Space Environ 
Med 1995;66:45-49. 

15. Sandstedt P. Experience of rocket seat ejections in the Swedish Air Force: 1967-1987. Aviat Space 
Environ Med 1989;60:367-73. 

16. Anton DJ. The Incidence of Spinal Fractures on RAF Ejections 1968-1983, RAF Institute of Aviation 
Medicine Aircrew Equipment Group 1986;Report No 529. 

17. Werner U. Ejection associated injuries within the German Air Force from 1981-1997. Aviat Space Environ 
Med 1999;70: 1230-4. 

18. Anton DJ. Escape from aircraft. In: Ernsting J, King P. Aviation medicine. 2nd ed. Guildford: Butterworth 
Heinemann,1988:200-15. 


