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A numb e r  o f  s t ud i c s  o n  t l il' cnC> rgy L r a n s f e r  fun c t  i on s b e tween t h e  human 
bo dy and the suppo r t j ng s t ru c t u r e s  are u s ing h uman cadave r s . Such sub s t i t u t e s  
d o  no t a l l ow t h e  s t udy o f  phys i o l o g i c a l  o r  fun c t i onal d i s turbances b u t  a r e  
ve ry he lpf u l t o  gct tl a t a on t he human t o l  e ra n c c• t o  i mpac t , and e spec i al l y on 
s ke l e t a l  and sof t t i ssuc  i nj ur i e s . I nj u r i e s  to thc s ke l e t on are very s im i l ar 
t o  t h o s c  o b t a i nc d  i n  the a c c i d e n t  d a t a  b u t  s o f t  t i s s ue i nj ur i e s are not so 
we l l  c o r t" c l :i tccl w i th rea l i n . i u r i e s su s t .:i i n t'cl by occupan t s .  Th i s fac t may b c  
('X p l ;1 i nl'd b y  t h e  d i f fL• rc· 1 ir 1•  b(' t·wl·c•n c a c l ;1 v c • r s  < Jnd hum:in r e s pons c· ,  thc• d i f f('­
r c• n c e  hc lween agc and p rc· < · x p o s ur c hea l t h  c o 1 1 cl i t i on s  and the w i de va r i a t i on 
[rom i n d i v i dua l to i nd i v i d u a l 1 1 s 0 d  i n  the cn d avc r s tudy . 

The va l i da t i on o [  s o f t  t i s s ul' i n j u r i l ' s  re q u i t" e s  add i t iona l  and s p ec i f i c 
t"e s e a r c h e s  i n  t h e  f i e l d ,  and tl i i s  i s  t l l C '  obj C' c t i ve o f  t h i s  wot"k t o  b r i ng i.n­
forma t i on on b r a i n  i nj u r i l • s  i n  t lw f ramt• o i' dPacl / llv i ng compar i s o n .  

Th i s  s l' ud y� h a s  lwen cc,nd tH' t l'd 011 dc•ac l  :rnd 1 i v i ng an ima l s p l a c e d  l n  
the same t rauma t i c  cond i t i on s  ;md i t s a i m i s  t o  d cmon s t ra t e  t h a t  i f  no 1 e ­
s i o n s  a r c  found on L h c  1 i v i ng ;1 1 1 i ma l ,  no l <? s i o n s  w i l 1 be seen on the dead 
and inve r s e l y ,  j f  l C' s i on s .::i re 1 ·ound on thc l i v i ng , t liey w i ll  be seen on the 
d c a d  an ima 1. 

/\ b i d i s 1..· i p l i n a t·y ; 1 p p ro<.1l ' l t  h ; 1 s  lw l ' 1 1 st• l 1 1 p  L o  1·c• ; 1 c h  the obj e c t i ve s  
t h t"ough .'.l vc t e r i nary ,1nd t•n g i 1wl'1· 1 · 1 i o p v r u l i on . 

1 l - i':Xl' l·;l{ l.Ml•:NTJ\L Ml·:Tl lODULOC:Y 

Th i s  s t 1 1 d y  n· q u i rl'd 1 l 1 l '  d l' v < · l opm<' l l l  o f  S [H'C i f i c  methods to p e r form t h <.' 
t e s t s . T h e s e  me t ho c l s  conc c r n  two a s pt• c t s  o f' the expe r i me n t a t ion : 

I I .  1 
IT. . 2  

Tlw t e s t c d n n i ma 1 and t l w  a s soc i a t e d  prepa r a t ion te chn i c s 
Tlw i mpa c t  p rod u c t i on c ll 'v i c c• . 

� s up po r t e d b y  a C . C . M . C .  ( Comm i t L l ' L' o r  l lw Common Market Ca r Ma nufacture r s ) . 
con t r a c t  



I I . 1 The te s t ed a n i ma l  and the p r epara t i on t e c h n i c s  

T h e  main obj e c t i ve o f  th i s  res earch b e log m a i n l y  comparat ive , 
the a n i ma l  t o  he tes ted wa s choscn under t he fol lowing con<l i t ions : 

.i ) to <l i s po s e of n n  ;1d va nc NI cind shor t s i ze mammal t o  b e  e a s i  l y  
ha n d l ccl  and ! 1 C > l d .  

b )  t o  be sure t h a t  l lH' mn rpho l o g i c a l  feat ure s of thE:: animal 
wou l. d be s t: a b l c  enough t o  e n s u n' homogl' n e o u s  samp l e s .  

c )  t o  h ave an e connm i c  an i ma l , easy to h uy and t o  ge t .  

Acco r d ·i ng L o  t l 1 e s c• cond i t i ons , the rabb i t  wa s s e l e c t e d  a s  
t e s t ing an imal . J t s  b r e e e <l i ng a n J  n•produc t ion enab l e s  t o  work wi th homoge­
neou s  grou p s . ln r e l a t ion wi th thc a i ms of the s tudy and from a phys i o l o g i ­
cal p o i n t  of v i ew , t h e n' ; 1 rt'  t\vo l l l he r rt' n s o n s  t n  t h i s  c h o i ce : 

- goocl a c c e s s i b i l i t y o r  t h c  C' i rc u l a t o r y s ys t em ,  making easy t h t­
s e t up o f  the b l ood p re s s u r c> .  

- good homogP1w i. t y o r  t hc c h a ra c t e r i. s t i c s  o f  the sku l l  among 
the subj t' C t s of thc same r a c L' a 1 1d f a m i  l y .  

The p rl' p:1 r a t  i u 11  t c c l 1 1 1 i l · s  : 1 n• d i f fe r e n t  f o r  t h c  l i v ing or t h c  
d e a d  a n i ma l 

fo1· the 1 i v i ng ;1 11 i m;1 l ,  i t  cons i s t s  o f  a s l i g h t  anae s the s i a  
( Ima l g e n c  o r  KC' t am i ne )  tt1  rn a k t' L�; 1 s i l ' r  l hl' p rc pa r a t i o n o f  the i mp a c t  a r e a  
a n d  the hand l i ng o f  thl' a n i ma l l i 1 1  l l H· te s t i. ng d<�v i ce . T h c  i mpact a r e a  i s  
p repared by c l e a r i ng the f ron L ;1 l bone o f  the s k u l l  . 

. t hc dead a 11 i n1c1 l i s  p r cpar ed as f o l J ows : f i r s t ,  the anima l i s  
sac r i f i e d t h rough <111 anac•s t h c t i c s  n v L• r d o s e  wh i ch cloes n o t  i. nduce any damage 
to the cen t: r a l  nervous s y s Lem. Ca t:lw t e r s a r e  then i n t 1·o<luce d ,  one in the 
r i gh t common : 1 r t t> r y ,  t lw o th e r  nn t l i 0  e x t c r n a 1  j ugu l n r v<.> i n .  Th i s  opera t i on 
re q u i rc s a g r c · a t  c:. irc• l i < ' l' < l l l S t>  o f  l i tt' poor re s j s t anc e n r  a r t e r i e s and ve i n s  
and of t he s i zL' o f  t h e  c a t h c t: e r s  L o  [ i x  (</J  1 . 5 mm) . 'J 'hc p e r fus i on i s  made 
th rough the ca ro t i d  a r t c r y , c j r c u la t c s i n to the b r a i n  and goes out through 
the j ugu l a r  vc i n ,  l' n s u r i n g  t h c  good f i  l l ing of the cap i l l a r s . Th i s  opera t i on 
o f  f j x i ng t h c  c a thc tL·r.s mu s t  lw d rnw w i  t h i n  a r a t h e r  s hor t p e r i o d  b e cause o f  
t l H ·  very q u i c k  a u t o l ys i. s  phe1i< 11nc• 11011 . ' l 'hc max imum o p e r a t i n g  de l ay i s  abo u t  
1 5  mi nu te s a f t e r  d e a th f o r  tlw c a t he t e r i sm o f  two common c aro t i d a r te r i e s .  

The per fus i o n  l i q u i d , a m i x i n g  of phys i o l og i c a l  s a l t  s o ] u t i on and formal and 
Ind i an i nk ,  i. s pe rfo rme<l b c f o rc.' : 1 11 d  d 1 1 r i ng the who l e  t e s t . As for the l i vi ng 
animal , the i.mpac t i s  p roduct•d 011  t h e  f ron t a l  bone , prc v i ou s ly c l eared . 

I I . 2  The imp n c t p ro d 1 1 c t i. nn d �� v i c e  

'l'l 1 i s  work r l ' < J l l i rl 'd l l l l •  d l • s i i•, I )  o r  n s pc c i f i c i mp at:t produc t i on 
dcv i ce wi t l i  L l 1 < '  J'o l l l iw i 11g chn r a \' L L' r· i s t i. c s  : 

- t•:1 s y  a cl j 11 s tmcn t n f  t lw i mp n c t seve r i ty by a c t ing e i ther on 
the S pe ed 0 1' Oll t11L' lll H S S  o f  t]W i mpac t o r .  

- non agre s s i v i t y o f  t l t c  i mp a c t o r  aga i n s t  the s k u l l  o f  the 
rabb i t  ( t hc s ku l l  mus t no t b e  a s t: P pp i ng sys tem for the impac t or ) . 
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- goo d reproduc i b i l i ty of the parame t e r s  l i nked w i t h  the impac­
t o r  func t i on ing ( speed - po s i t i on accord i ng to the rabb i t ) . 

- p o s s i b i l i t y  o f  acce l e r a t ion measurement on the impac tor . 

Because o f  the l a c k  of d a t a  on the l e v e l  o f  load produc ing 
skul l frac tures on the rabb i t ,  a pre l iminary s t udy was condu c t e d  w i t h  a s irn­
p l i f i e d  impac t o r . This f i r s t  s tep brought very u s e fu l  d a t a  to adj u s t  the rnass 
o f  the irnp a c t o r  and the speed range to produce l e s ions or no t to the rabb i t .  

The s e  d a t a  were t h e  b a s i s  for the concep t ion o f  t h e  irnp a c t  produ c t i o n  device . 
Ano ther d i f f i cu l ty b e i ng t o  prevent the skul l fractures t o  the rabb i t ,  the 
f o l lowing d e v i c e  ( f i g .  1 )  was sugg e s t e d  : a ma in s l ed ( 1 )  is rol l ing b e tween 

two v e r t i c a l  bars ( 2 ) . T h i s  s l ed is conn e c t e d  to a t r ac t ion s l ed ( 3 )  by rneans 
of an e le c t romagn e t i c  ho l t  wh ich rnay be swi t ched o f f  ( 4 )  to r e l e a s e  the rna i n  
s l e d . B y  a d j u s t ing tlte f a l l ing h e i g h t  frorn 0 t o  4 . 7 0 rne t e r s , a w i d e  range of 
s p e e d  may be ob t a i ne d . A t  the end o f  t h e  fa l l ,  the rna in s l ed is s topped by 
the pene t r a t i o n  i n t o  the sand of a trurnp e t  l ik e  s te e l  rod ( 5 ) . 

F i gure 1 Irnpac L product ion device 
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The d e v i c e  for impac t i ng the r a bb i t  s ku l l  i s  f ixed on the 
l a te r a l  side of the ma in s l e d  (6 ) . l t  c on s i s t s o f  a c y l i nd r i c imp a c t o r  
( f i g . 2 )  s l i d ing v e r t i c a l l y  in a b a l l  b e a r i n g  p l umrner b l o c k .  On t h e  t o p  o f  
t h e  impac t o r ,  i s  mo un t ed i l  un iax i a l a c c e l e rome t e r  a n d  on the o th e r  e x t r em i t y  
i s  s t i cked a d i sk o f  damp ing ma t e r i a l .  A l oc k ing s ys tern , p l aced on the s id e  
o f  the impa c t o r ,  prcven t s the i mpactor t o  rcbound on t h c  rabb i t  sku l l . Wi t h  
such a device , the i mpac t S l' q u e n c t' i s  tlw f o l l owing : 

- F i r s t ,  tlH' rabb i t  i s  p 1 <1 c C.> d  i n  the r igh t p o s i t i on a c c o r d i ng 
t o  the imp a c t o r  a x i s and u t t achcd 0 1 1  t h e  t a b l e  in that po s i t i on ( d o r s a l  d e c u­
b i t u s ) . Thc rabb i t  he a d  l il y s  on •l sma l l  cush i on and i s  ke p t i n  pos i t ion b y  a 
sma l l  wi rc go i ng thro11gh t l w  gurns und f i.xc<l on thc tab l e . The impac tor i s  p u t 

i n  a l ow po s i t i on , t lw acc e k rornL' tcr b e i. ng i. n  c on t a c t  w i t h  t h e  ba l l  b e a r in g .  

- Se cond l y ,  t h e  ma i n  s l ed i s a c tuated t i l l  a p r ede t e rmined 
h e i gh t ,  then the e l e c t romagne t i c  l ock ing d c v i c e  i s  swi t c h e d  o f f  and t h e  m a i n  
s l e d  f a l l s  down . 

- The n ,  t h e  c y l i nd r i c  i mpac t or comes i n  con t a c t  w i t h  the rab b i t  
head wherc t h e  i.mp u l s e  i. s  a func t i on o f  the me chan i c a l  proper t i e s  o f  t he 
s ku l l , the s l  i d i ng upward o f  thL· i mp a c tor p reve n t i ng thc frac t u re s ,  wh i l e  
t h e  ma i n  i mp a c t o r  i s  s t o p p i ng i n t o  t h e  sand . 

The t i me o f  i mpal' t ancl  L lw va r i a t ion o f  the a c c e l e ra t i on / t i me 
d u r i n g  t h�_

imp a c t  are recorde<l . 

t.oc:'llNC 
SYSTUt 

F igure 2 

ACCELUOHET!k 

IALL ltA.RINC 

O<PActOR 

su::> 

..:OYT.\CT SIJUACE 
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In t h e s e  cond i t i ons , the c a l i h r a t i on o f  the l eve l s  o f  impa c t s  
i nduc ing o r  not b r a i n  l e s i ons t u  the r.'.lbb i t  c o u l d  be made and the c o r r e s pon­
d ing energy values a c c o rd i ng to lhe rabb i t s  races used have been f i xed at 
0 . 8  Joul e s  f o r  the i n fra- l c s i onn l l ev e l  and 2 Joules for the l e s i onal one . 

I I I  - PROCEDURE OF LES IONS DETECT lON 

A s im i 1 a r procedure wa s uscd to d e t e c t  h 1· a i n  l e s ions i n  l iv ing and 
d e a d  anima l s .  Because of a vcry q u i ck au t o l y s i s  phenomenon , the l e s i on s  
o b s e rva t i on i s  made j u s t  a f t e r  t l w  i mp a c t  accord i ng to the fo l l ow i ng r u l e s  

a )  f i rs t ,  l e s i on s  to t h c  sku l l  a r e  c a r c fu l l y exam i ne d . These l e s i on s  
cons i s t  g e ne r a l l y  i n  <l i s j unc t i ons w i th or w i thout d i s p l acemen t s ,  f ra c t ur e s  
w i th co l l ap s e , d i sp l aceme n t s  o f  t h e  l a t e r a l  f a c e  o f  t h e  sku l l .  

b )  the anima l , i (  s t i 1 1  1 i v i. n g  a f t e r  impac t , i. s  sacr i f i ed and i t s 
b r a i n  i s  c a re f u l l y  e x t r a c t e d  ( t lH' same fo r the d e ad one ) . The n ,  percep t ib l e  
l e s i ons are n o t e d  i n  a 1 1  pa r l s  o f  t hl' b ra :i n .  ' l 'he 1 e s  i ans wh i c h  a r e  more 
d i f f i c u l t  t o  d e t e c t  are S€'en t h rn 1 1gh h i no c: u l i.! r g l as s e s .  

Ccrebra l l e s i o ns 1vh i c h h'L' l 'l'  s y s l l'm;1 t i 1 · ; i l l y  l ooked a t  a r c : 

p e t e ch i a l s ,  v a s c. u l a r  r u p t 1 1 rc s ,  oedem;i exc l u s i on s ,  s t ruc ture d e s t ruc­
t i ons , cerebra1 hemo r rhagc s .  Thl' t' i r s l  t h r C l' types of l e s ions may be found 
i n  a l l  par t s  of the b ra i n ,  thC' L\vP o t he r s  .:i n• very spec i f i c .  S h o r t  de f i n i ­
t ions of these t y p e s  o f  l e s i ons may b e  g i v e n  a s  f o l lows : 

- P e t e ch i a l s  punc t i f o rm �wmo rrh.'.lgL' S s p o t s  a t  the s u r f a c c  and ins ide 
the b r a i n  ma t e r i a l  (=t. 0 . 1 mm deep) 111 i th n s i ze go i ng from a p o i n t  to a p i n  
head . 

- Vas c u l. a r  1· u p t u rc 
l ar l ine . In m o s t  c a s e s ,  
t ime s po s s i b l e  to s e e  an 

hemo r rl l ;1g i c  s p P l s p re ad i ng fol l ow i ng the vascu­
the s t a r t  po i. n t  o f  L h e  spot is a ve i n .  It is some­
a r t e r i a  i n t P g r a t C'd i n  the b l ood c l o t , 

- Exc l u s i o n : gene ral ly L o c a t c d  a r o 1m d t h e  oed ema areas and a t  the 
center o.f thc s e . The v a s c u l ar i s a t i o n i s  h l oo d l e s s  or not co loured . 

- D e s t ru c t i on : t h rough " d c s t- r 1 1 c t i on " ,  1110 ca l l  an i rrever s ib l e  bra i n  
s t r u c ture i n j u r y  wh i ch may be c u t t cd , o r  s l a s h e d . The s e  d e s t ru c t i ons are 
a l ways l oc a ted at the lobus o l fac t o r i s  fo r .'.1 s i mp l e  reason : e i th e r  the 
rabb i t  i s  not we l l  po s i t i oned acco rcl i n g to t h c  i mp a c t o r axi s ,  or the sku l l  
ma t e r i a l  i s  wea k ,  t h e re the i mpac t' o r <' rl' a t. v s  .:i c: r a n i o  fac i a l  d i s j un c t i o n ,  
t h i s  d i s j unc t i on p rovoke s  a col l a p s l' o f  t h e  f ro n t a l  s i nu s e s  wh i c h  d e s troys 
the lobus o l f a c t or i s .  

- Ce r e b r a ! h emo rr hagc s : l l i l ' y  ; 1 n· : 1 1-; 1 < · l 1 1 10 i d i an hemo r rhages sp read i ng 
and l o c a t e d  gC'nc r .'.1 1 1 y  o n  t h e  c e n• h r: 1 I lwm i s p l i l' rcs beh i nd the impa c t  p o i n t . 
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MARGO DORSAL! S POLUS CAUDALIS 

PIRIFORMIS 

BRAI N  _ LATERAL ASPECT 

Fig. 3 - Bra i n  - l a t e ral a sp e c t  

Figure 3 shows a l a teral v i ew o f  a rabb i t  b r a i n  where a r e  drawn seven 
main areas w i th th e f o ll ow i ng c h a ra c t c> r i s t i r. s  

- Bulbus o l factorius 

- Po lu s ro s t r al i s  

- Margo dorsa ] i s  

- Polus cauda l i s 

- Cerebel lum 

- Pons 

- Lobus p i r i fo rm i s  

IV - EXPERIMENTAL RESUT.TS 

o l fa c t i VL' u rea 

a rc'<l of assoc i a t  i o n  e q u i  vaJ ent t o  the human 
b ra i n  f r o n t a l  L o b u s  

p sy< 'ho-mo t o r. a rca 

a r L';J o f  SL' n s o 1· i :1 I  a f rercnces 

m o t i v e  coord i na t ion 

area of m o t ive o r d e r  

area o f  sensor ia l  a f ference s .  

Two gro ups o f  resu1 t s  rin' 1 , 1 hl' c o n s i dC' rc: d , o n l' for the i n f r a - l e s ional 
l eve l ,  the s c cond fo r the l e s i o n a l I L•ve1  

I V .  1 Infra- l e s  ion<t 1 l e v e l  

Twen t y  rabb i t s  ( 1 0  l i v i ng ,  1 0  d e a d )  were impac t e d  in t h e  same 
cond i t i ons a t  th i s l e vC' l . Among t ll C' 1 0 l i v i ng submi t t e d a f t e r  imp a c t  to a 
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c l i ni cal observat ion dur i ng 4 day s ,  only 2 a n i ma l s  werc suspected of cerebral 
l e s ion. Autop s i e s  were performed on a l l anima l s  conf irming the lack of inJ u­
r ie s  in e ight cases and the presence of s l ig h L  i nj u r i e s  (petechials of l e f t  
lobus p i r i formi s )  i n  two cas e s .  For these twn a n i ma l s ,  the les ions d i d  not 
l ead to i rrevers i bl 0  func t ional d i s turbance s .  For the 1 0  dead animals impac­
ted i n  the same cond i t i on s  a t  th i s  l ev e l , the a utopsy did not show any brai n  
inj ur i e s . 

Th i s  f i rs t  s tep shows t h a t  there i s  a good correlat ion between 
the r e s ul ts on l iving nnd d e ad an i ma l s  at the inf ra- l e s i onal l eve l. 

IV . 2  L e s i ona l l eve l 

S i xty animals were used , a l l  ma l e  rabb i t s ,  and among them, only 
52 (27 l iv ing , 2 5  dead) were kept for res u l t s  ana ly s i s. When looking at  the 
resul t s ,  it  may be seen that j n  the same ini t ia l  cond i t ions , 8 5  % of the 
l iving rabb i t s  tested presented at least onc cerebral les ion and 1 5  % none . 
In the same way, on dead anima l s ,  96 % pre sented at least  one cerebral les ion 
and 4 % none . When corrc l a t ing these re s u l t s  t o  t he we ight range o f  the ani­
mal s ,  it  can bc found that  the  average number o f  cerebral l e s ions is  always 
h i gher in dead nnima l s  than i n  1 i v i n g ,  wh ich l e a d s  to the mai n conc lus ion 
that serious l es i on s  found i n  l i v i ng co rrespond to s e r i ous l e s ions in dead 
anima1 s ( f i g .  4 ) . 
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More i n t e r e s sant i s  t o  compare the i n j u r i e s  accord i ng to the i r  
type and t h e i r  l o c a t i o n .  Th i s  comp a r i son mu s t  b e  l im i t e d  t o  t h e  two mo s t  
observed types o f  l e s ions : p e t e c h i a l s  and v a s c u l a r  rupture s ,  the r e s u l t s  on 
oedema exclus ions having t o  be cons i de r ed car e f u l l y  because of t h e  g r e a t  
unbalance be tween d e a d  and l i v i n g  a n i ma l s .  

P e t e ch i a l s  : when look i ng a t  F i g .  5 ,  i t  may b e  s e e n  on th� abov� 
drawing t h e  l a te r a l  v i ew of t h e  rab b i t  b ra i n  w i th i t s  seven m a i n  par t s . 

PETECHIALS 

LIVING 

DEAD 

F i g t 1 rl'  5 

The r c s u ] t s  un l i v i ng < I r< '  w r i t t c n  i n s i d l' c.· .:i C' h  a re a .  On tlw l owl' r 
draw i. ng ,  a r c  found t h e  rl 'su l t s  n n  d t' .'.l <l  an imn l s . Thc r c s u l t s  a r e  e x p r e s s e <l  i n  
pe rccntage o f  occurancv  l o r l'." l <' i l  ; 1 r . • :1 .  

- Tlw amou n t· o f  i c ' s i u n s  [ound i n  n l fac t i vl' b u l b s  i s  v e r y  s i m i l a r  
in l iv i ng a n c l  c l c ad an i ma ] s : J !1 . ·3 ( J i v i ng )  - l 'i . 4  ( c lc' G d ) .  

- The numb e r  o f  pc l l ' c i l i ; 1 J s  fu1 ind i 1 1 n·n·bral hem i s p h e r e s  i s  mor"' 
important rn l iv i ng ( 99 . 9 ) than i n  d e a d  ( 6 1 . 5 ) , the d i f f u s ions b e i ng a p p r ox i -
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mat ively o f  the same va l uc ( 1 7 . 8  for l iving , 2 3 .  1 for dead anima l s ) . 

- P e t e ch i a 1 s  o f  t h 0  lobus p i r i form i s  are more important in  dead 
animal s than i n  l i v i ng .  

Acco rding to th0se resu l t s ,  i t  mny b e  seen that the petechials 
are the only type• of i nj u r ie s  wh i c h i s  mos t  o b s e rved i n  l iving than i n  dead , 
at the contrary o f  t h e  o the r l e s ions . This fac t cou ld be explained by the 
poor pen0 t r a t i on o f  tlH' p e r fu s i on i n  1-lw smn l l hra i n  vessc> l s and as i t  was 
d e s c ribed before, thc pe tecl 1 i a l s may be very sma l l  hemorrhages whi ch may not 
be seen with t he Ch i n �  i nk .  

Vas c u l a r  rup t u r e s  : they are eas i e r  to d e t e c t  on perfused ani ­
mal s  because o f  the bigger s i ze of l 0 s i ons . The resul t s  show that t h i s  type 
of l esions i s  more o f ten seen i n  dc ad t han i n  l i v i ng .  F i g .  6 shows the ventral 
asp e c t  o f  a rnbh i t  bra i n  whc>rl' .:i r e  d rnwn thc a r t e r i a bas i l aris  with the arteri a 
ver t eb ra l  i s  and tht' p o l ygon forml'd by t l w  t w1 i  cerebral a r t e ries which is  ended 
by the two o l fa c t i.ve a r tc r i e s .  T l i i s  f i gu r l' i s  1 ·11t in four mai n  par t s  and i. t 
can be obser vl'd tha t  i f  thc• nt 1mlH' r P f  v;1 s c u L1 i- rupturc s i s  s i m i lar for the 
chiasma and pons area in dead an<l 1 i v i ng an i mn l s , the r e s u l t s  are in opposi­
t ion for the o ther areas : i t  nppcars that the ruptures of the o l fac tive 
a r t e r i e s  are twi ce  more impo r L anL i n 1 i ving than in dead and the ruptures of 
the bas i l lar artery 4 t ime s morc imp o r tant i n  dead than in living . 

VASCULAR RUPTURES 
living dead 

25 12.1 

33.9 27.6 
33.9 29.3 
7.2 31 

F i gu rt' n 
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V - D ISCUSSION 

The r c s u l t s  of the b ra i n  i n j ur i e s  i nv e s t i ga t io11 on dead and l i v i ng 
anima l s  ct t tlw ] (• s i onn l l e vC:' l , i f  t h e y  a re retluced to the ave r a ge number 
of l e s i on s  acco rd i ng to the t ypl' , a re shown i n  f i gure 7 : 

Petechials 

Main vessels 
rupture 

Oedema and 

LIVING 

1.6 

1.93 

exclusion areos 0 

TOTAL 3.53 

OBSERVED LESIONS PER ANIMAL 

DEAD 

1.23 

2.23 

1.92 

5.38 

F i g u rc 7 

The s e  numb e r s  i n d i ca t e  th a t ,  g e n c ra l l y , the ave r age numbe r  o f  l e s i on s  
found i n  d l'<HI a n i m:1 l s  i s  mu r h  h i gl i c • r  t h ; 1 1 1  i n  l i v i ng n n i m n l s ,  b u t  i n s i de e a c h  
t y p e  o f  i n j u r i l· �; ,  ; 1  g r v : 1 t  1 1 1 1 h :il : 1 1 w 1 ·  111 ; i v  l w  lound . 

Th i s  f ; 1 c t  may l cad t o  ;1 s p t · 1· i 1 i c- r o 1 1 < ' l t 1 s i o n t h a t  the l e s ions are 
t y p i c a l  a n cl a runc t i on o[ t hc s l a l l' of L l ll '  t c s t ed a n i ma l .  lndead , no oe dema 
a r e  found on l i ving anima l s ,  more v a s c-u l a r rup t u r e s  a r e  s e e n  on dead a n i ma l s ,  
wli-i l e  more p c t c ch i a l s  m a y  IH' n h s L• rvt•cl on l i v i ng a n i nw l s .  
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Th i s  observa t ion g i ves anothcr ma 1n conc lus ion that the type of  inj uries 
depends o f  the s ta t c  of  thc ani mal  ( l i v i ng o r  dead)  and e special l y  o f  the type 
of perfus i on wh i ch i. s p 0 r f o rmcd on the a n i m:1 l s .  

When impac tE>d , the d e n cl an i ma l , even p e r f e c t l y  perfused w i t h  the Ch ina 
i nk - formo l and s a l i n c so l ut i o n ,  if a vas c u l a r  rup ture occurs , shows conse­
quen t l y  an ü(•dema P x e 1 1 1 s i c > 11 . Thc sam<:' cuse on u 1 i v i ng n n ima l does not b r i ng 
the same observa t i on ,  becuuse o f  the automa t i c  compensat ion effect in  the 
c i rculat1>ry s y s lem l e a v i ng h ra i n  v e s s e l s  f u 1 1 of b l ood (wi thout pressure) and 
f i l l ing the o thers with t he r i g l 1 t  pres sure . The presence of formol increases 
t h i s  no compensation effect  in dead anima l s . 

VI - CONCLUSION 

T h i s  exper imen tat i on shows t l w  l L i iere i s a good correl a t ion be t\;een the 
impact consequences on a d c a d  and 1 i v i ng rabh i t , e i ther at the infra-lesional 
leve l or  at a l e s i ona l l e ve l . Th i s  was t lH' mn i n  obj e c t ive of the research to 
make th i s  compa r i. son . l t  a p p 0 a 1· s  s v l ' l 1 1 1 d l y  thut the l e s i ons are d i f ferent i n  
number and i n  pos i t i on i n  1 i v i ng < 1 1111 d l' a d  nn i ma l s  and probab l y ,  t h i s  charac­
ter i s t i c  i s  a consequence of t h l· p v d u s i u n .  

An ext rapo l a t  i. on o f  tlH' S l' r 1 • s 1 1  l t  s L 11 h uman i s  not s i mp l e  hecause of  the 
great d i f f e rences of t h c  b ra i n  gl'Ullll' L r y h C' l\vt'<:'n the rabh i t  and human . The le­
s ions wh i ch a rc ma i n l y  pe r i plw r i c  i n  t lw r :1bh i t ,  are more in depth in  human . 
The s i ze o f  b r a i n  vessc l s  i s  a l s n Vt· r·y d i  r r c ' r 1' n t and a number o f  other bio­
l o g i c a l  reasons do not a l l ow a d i rl' c t  L ra n s fe r o f  the conc l u s i ons of  this 
s t udy . 

There f o r e ,  an e f fort  mus t b e  made to get the pos s i b i l i ty of app l y ing 
on human the resu l t s  of expe r imcn t a t i o n s  conducte<l with anima l s ,  and e spe­
c i a l l y  by wo rk ing on more e l n bo r ;1 t l' d  a n i ma l s  al lowing a very useful  c l inica l  
observa t i on .  Such s t ud i c s u s i ng 1 i v i 1 1g b i o l og i c a l  ma l" l' r i n l s must b e  dev e loped 
because they n re the only p1Jss i h i  1 i t y L o  gt>t techn i c a l  data on the mechanism 
and the conscquences o f  i nj ur i C' s .  
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