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Road a c c i d e n t s  represent an important  r i sk for c h i l d re n , wou l d  they be pedes­
t r i a n s , cyc l i s t s  o r  c a r  p a s senge r s .  I n  Franc e ,  646 c h i l d r e n  under 1 5  y e a r s  
o l d  have b e e n  k i l l e d  i n  1 98 4 .  I n  order to s pe c i f y  t h e  r e a l  d i s t r ibu t i o n  o f  
r i sks , t h e  c i rcums tances a n d  t h e  l e s i o n a l  consequences o f  a c c i d e n t s , an e p i ­
demi o l o g i c a l  i nve s t i g a t i o n  h a s  been s e t  up a t  Marse i l l e N o r d  Ho s p i t a l  i n  the 
p e d i a t r i c  surgery depar tmen t .  
The ana l y s i s  o f  the s amp l e gathered d u r i ng more than 2 � y e a r s  shows the h i gh 
f requency of head i n j u r i e s  : ch i l d  car p a s s e nge r s  s u f  f e r e d  the most s e r i o u s  
one s .  At t h e  sec ond rank f o r  f requency a n d  s eve r i t y  were t h e  i n j u r i e s  t o  l owe r 
and upper l imbs s u f f e r e d  by ch i l d  pede s t r ians and two-whe e l e r s . The i n s i gh t  
t o  severe head i n j u r i e s  c o n f i rms the grea t e r  p rope n s i t y  o f  c h i l d ren f o r  reco­
vering f rom sku l l  and brain l e s ions than adu l t s .  

I NTRODUCTION 

In an indu s t r i a l i s e d  country as France , ch i l d ren d e a t h s  a re a t t r i b u t a b l e  t o  
a c c i d e n t a l  causes i n  n e a r l y  20% o f  c a s e s .  Among t h e  various acc i d e n t  S i t ua­
t i ons , road t ra f f ic a c c i d e n t s  account for 50% of f a t a l i t i e s  for c h i ldren aged 
5 to 14 y e a r s , that r e p r e s e n t s  approxima t e l y  twice the percentage o f  adu l t s .  
I n  Franc e , n a t iona l s t a t i s t i c s  i n d i c a t e  that  road t ra f f i c  a c c i d e n t s  seve r i t y  
i s  q u i t e  comparab l e  f o r  c h i ldren be twe e n  the t h r e e  use r s 1  ca tegories  - p e d e s ­
t r i a n �  cyc l i s t ,  automob i l e  p a s s enge r .  But i n  e a c h  c a t egory , " t h e r i sks depend 
on c h i l d 1 s  age . The s e  a r e  obs erva t ions quite d i s t i n c t ive f rom the adu l t s 1 
s i t u a t i on .  
Wi thout omi t t ing the r e s e a rches under taken f o r  imp roving road e q u ipment and 
s i gna l l ing a s  we l l  a s  f o r  road s a f e ty educa t ion , it  i s  impo r t ant to carry on 
the researches on s e c ondary s a f e t y . I n  that  a i m ,  a n  e p i demio l o g i c a l  study o f  
r o a d  a c c i d e n t s  h a s  b e e n  s e t  up in order t o  b e t t e r  ana l y s e  the r i sks f o r  c h i l ­
d ren depending o n  t he i r  s i t ua t i on i n  t ra f f i c  a n d  t o  desc r i be the mo s t  impor­
tant l e s iona l f ac t o r s .  
Th i s  paper wi l l  p r e s e n t  t h e  ma in r e su l t s  gathered i n  the survey made a t  
Ma r s e i l l e Nord H o s p i ta l .  Then head t r a uma c a s e s  w i l l  b e  d e t a i l e d  w i th s p e c i a l  
empha s i s  o n  pos s i b l e  s eque l a e . 
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1 .  PRESENTATION OF THE SURVEY ' S  SAMPLE 

The s e t t l emen t  o f  a spec i f ic s urvey o f  c h i l dren a c c i d e n t s  i s  necessary to  
gather r e l i a b l e  informa t i on o n  accident  c i rcumstances and med ica l f i nd ings . 
Ch i ld ren u nder 1 5  years  account f o r  o n l y  one f ourth o f  the popu l a t ion , wh ich 
nece s s i ta t e s  t o  unde rtake a data c o l lect ion more widesp read than that of  
b i d i s c i p l inary surveys . Two imperat ive points  were f ixed f o r  t h i s  s p e c i f i c  
survey : 

_ sources a t  h o s p i t a l s  i n  p e d i a t r i c  departme n t s  w i t h  emergency 
rooms : t h i s  shou l d  enab l e  to gather a l l  types of accidents  and a l l  i n j ury 
seve r i t i es 

- c o l l e c t ion of d e t a i led  informa t ion on a c c i dent c i rcums tances 
and on the ch i ld ' s  s i tuat ion at the t ime of acc ident in c omp l ement  of injury 
descr ipt ion . 

The i n t e r e s t  o f  a good c o l labo r a t i on w i t h  the p e d i a t r i c  surgeons come s f rom 
the opportunity of c o l lect ing f u l l e r  informa t ion f rom the  interview o f  the 
ch i l d and / o r  h i s  parents or accompany i ng persons i n  p a r t i c u l a r  i n  case of  
h o s p i t a l i z a t i o n .  Th i s  h a s  been undertaken s ince Apri l  1 9 8 2  at  Ma rse i l l e Nord 
h o s p i t a l  w i th a q u i t e  s a t i s f a c tory f o l l ow-u p .  

The enqu i ry f o rm contains  one sheet  o n  which the accident  c ircums tances and 
the chi ld  charac t e r i s t ic s  are gathere d .  The second sheet describes  the chi l d ' s  
i n j u r ie s .  The ana l y s i s  o f  the med i c a l  evaluat ion w i l l  be reduced a s  c ompared 
t o  the b i d i s c i p l inary inve s t igations  by the fact tha t o n l y  one l e s ion w i l l  be 
coded for  each body segment : sku l l ,  face , eye s ,  neck , dorso- lumba r c o lumn , 
upper l imb s ,  o s seous thorax , thoracic vi scera , abdome n ,  p e l vi s ,  l ower l imb s .  
Head t rauma and uncon s c i ousne s s  wi l l  b e  separa t e l y  c o d e d .  The AI S 1 980 sca l e  
( abbrevi a t e d  inj ury sca l e )  is u s e d  t o  ind i c a te the l e s io n s ' grav i ty . 

l t  i s  a sked t o  the medica l s t a f f  t o  f u l f i l  one f orm f o r  each inj ured c h i l d  
who i s  admi t t ed to  t h e  emergency room , wou ld  t h e  c h i l d  come back home a f t e r  
t h e  cares or  rema i n  h o s p i t a l i z e d .  The d a t a  c o l l e c t i o n  gave f rom Apr i l  1 98 2  
to  Sept ember 1 984 a s amp l e  of  3 2 8  road acc ident c a s e s  i n  w h i c h  c h i l dren aged 
0 to  1 5  years  were invo lved.  

1 . 1 .  Road u s e r s ' c a t egories  : in  c ompa r i s o n  t o  the  d i s t r ibut ion observed 
in France ( 1 9 7 9  data source ) ,  our samp l e  contains  a great e r  percentage o f  
p e d e s t r i a n s  ( Fi g .  1 ) .  Th i s  d i f fere nce can b e  exp l a ined b y  t h e  geogra p h i c a l  
p o s i t ion o f  t h e  h o s p i t a l  - suburb w i t h  a h igh popu l a t ion dens i t y .  

1 . 2 .  Acc ident locat ion : f o r  the same reasons , the accident  l o c a t ion i s  not 
representat ive , w i th a huge p reva l ence o f  i n j ured chi l dren i n  urban acciden t s  ' 
( Fi g .  2 ) .  However i t  can noticed  tha t ,  among a u t omo b i l e  chi l d  p a s s engers , 1 4% 
were trave l l ing on  h ighways , and 1 3% on  ma in road s .  

I . 3 .  Age d i s t r i b u t i o n  : the d i s t r i but ion by age group depends on  the road 
use r ' s  category .I t i s  q u i t e  cons i s tent t o observe that the p e d e s t r i a n  c h i l d ren 
aged 5 to 9 years  incur a hi gher r i s k  a s  they are turbu l e n t  and curiou s , that 
chi ld ren on two-wh e e l  mach ines are  more exposed whe n  they are  10 t o  1 4  years  
o l d  as  they move about  a l one ( Fi g .  3 ) .  
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The c a s e s  o f  2 2  chi ldren aged 1 5  years  have been inc l uded in  our samp l e  though 
they exceed the usua l a�e l im i t . But t h e i r  number and invo lvement on l ight 
mot o rbikes ( under 80 cm ) cons t it u t e  an  i n t e r e s t ing uni t .  
As concerns car  occupant c h i l dren , they are we l l  d i s t r ibuted i n  the  three age 
group s .  

I . 4 . Sex d i s t r i b u t ion : as it is w i d e l y  observe d , boys are more f reque n t l y  
involved in acc iden t s  than g i r l s  ( 1 9 5  and 1 3 1  r e s p e c t ive l y  in  o u r  s amp le ) .  The 
l ack of ba l ance i s  p a r t i c u l a r l y  marked in the two-wh e e l e r  c a tegory , the boy 
being more impe t uous . And it i s  norma l to get an  e q u a l  d i s t r ibut ion for car 
p a s s e nger c h i l dren , corresponding to the  sex d i s t r ib u t i o n  in  the  popu l a t ion 
( Fi g .  4 ) .  

1 . 5 .  Overa l l  seve r i ty : the  p resence o f  6 uninjured  c h i l dren i s  e x p l a ined by 
the f a c t  that  they were involved in  the same a c c i d e n t  as another c h i l d  which 
was brough t  to ho s p i t a l .  The overa l l  i n j ury seve r i t y  is i l l u s t r a t e d  by the 
MAIS ( max imum A I S )  on  f igure 5 . Most of the c a s e s  are  l ight ly injured c h i l ­
dren ( MAIS 1 )  in  each r o a d  users ' category : 67% o f  t h e  samp l e .  Ch i l dren 
w i t h  m i d d l e  gravi ty i n j u r i e s  ( MAIS 2 )  represent 1 6% o f  the samp l e .  They are  
re l a t ive ly  more nume rous in  the tw0-whe e l e r ' s  ca tegory . 
The seriou s ly and f a ta l ly inj ured c h i ldren MAI S �J represent 1 5% o f  the  s amp l e  
l t  i s  worth not ing t h a t  n o  c a s e  w a s  recorded w i th MAI S 4 o r  5 , t h a t  5 c a r  p a s ­
s e ngers a n d  2 pede s t r ians were ki l le d .  

I I .  ANALY S I S  OF THE LESIONAL TYPOLOGY 

Here i s  p resented the  ana l y s i s  o f  the l e s io n a l  t y p o l ogy f o r  each road users ' 
c a tegory and head t rauma w i l l  be more thorough l y  s t ud i e d  in  the  next chapte r .  

1 1 . 1 .  Pede s t r i an accident  c a s e s  : among the s ub-samp l e  o f  1 54 ch i l d  pede s t r i ans , 
2 f a t a l i t ie s  must  be d e p l o r e d .  A 7 years  o l d  ch i l d  d ied 3 days a f ter  he  was 
impacted  by a car  near the  scho o l  ex i t .  He s u f fered f rom a maj o r  head t rauma . 
The o ther ch i ld i s  a 1 0  years  o l d  g i r l  who d i e d  2 7  days a f t e r  having been 
swe p t  by  a car  on  the  s i de walk of a ma in r o a d .  She s u f f ered f rom many frac­
tures and a maj o r  head t rauma . 

Serious injuries  s u s t a ined by the other chi l dren were : 
- head t rauma w i th l ong uncon s c i ousness  ( <  24 h )  
- comp l i c a t e d  lower l imb f rac ture : 1 c a s e  AI S 4 
- sku l l  fracture : 2 cases  AIS  3 
- upper l imb f racture  : 1 c a s e  A I S  3 
- p e l v i s  f r a c t ure : 1 case AIS 3 
- l ower l imb f racture  : 20 c a s e s  AIS 3 

4 c a s e s  AIS 5 

I n j u r i e s  a f fe c t i ng neck , face , dorso- lumbar co lumn , t horax were l ight and very 
r a r e ly coded AI S 2 .  No t rauma to thoracic and abdom i n a l  viscera  was repo r t ed . 
50 head t rauma ( AI S  1 )  and 1 4  l o s s e s  o f  consciousness  ( AI S  2 )  comp l e t e  t h i s  
p icture . 

An eva luat ion o f  these  accident  seve r i t i e s  can be h i g h l ighted by the number 
of AIS ".;;! 3 l e s ion s  r e f e rred to the samp l e  f i gur e .  So for c h i l d  pedes t r ians , 
29  serious l e s ions are  l i s t e d , i . e .  0 . 1 8 8  SL/ch i l d .  

57 



1 1 . 2 .  Two-wh e e l ers a c c i dent cases  : Aside  two c h i l dren who were p a s senge rs on 
motorcyc l e s  ( � 80 cm3 ) ,  the sam� le  o f  79 c h i ldren i s  d i s t r i buted on 29 b icy­
c le s  and 50 motorbikes  ( < 80 cm ) .  The overa l l  gravi ty MAIS does not d i f f e r  
according t o  the machine ( Fi g .  6 ) .  

None o f  the 8 1  involved c h i ldren d i e d .  The serious  l e s ions were 
- l o s s  o f  consciousness (< 24 h )  : 1 case AIS  4 
- abdomen - i n t e s t ine perforation  : 1 c a s e  AIS 4 
- upper l imb f racture : 5 c a s e s  AI S 3 
- l ower l imb f racture : 7 c a s e s  AIS  3 
- pe l v i s  f racture : 1 c a s e  AIS  3 

Le s ions to  the neck , face , vertebral c o l umn and thorax were l ight and no 
thora c i c  vi scera injury  was reg i s tere d .  
Th i s  p icture i s  comp l e t ed b y  1 4  head t rauma ( AI S  1 )  and 8 l o s s e s  o f  cons­
ciousness  ( AI S  2 ) .  The i n f luence o f  he lmet wearing w i l l  be d i sc u s s e d  f u r t h e r .  

S o  the two-wh e e l e r s  c h i ldren s u f fered f rom 1 5  s e r ious  l e s ions ( AI S � 3 ) ,  i . e  
0 . 1 8 5  SL/ch i l d .  

I I . 3 .  Automo b i l e  pa s s e ngers cases : 93  c h i ldren were t rave l l ing i n  a p a s s e nger 

car . 2 3  c h i l dren were f ront p a s s engers , 7 of them were under 10 year s , a l ­

though they were required b y  law t o  s e a t  a t  the rea r .  1 5  o f  them were n o t  res­

t r a ined by the three point b e l t  or were on a d u l t ' s  lap  ( Fi g .  7 ) .  
6 7  c h i ldren were rear p a s s engers . Only 7 ,  aged f rom 0 to 4 years , were r e s trai­
ned in  a s a f e ty c h i l d  device : their  location on  the rear bench was nos d e t a i ­
l e d .  As shown on f i gure 8 ,  i t  appears t h a t  t h e  f ront  seat  i s  much more dange­
rous for the c h i l d  than the rear sea t .  But our samp le is not large enough to 
conc lude on the i n f l uence o f  the r e s t r a i n t  sys tems , part i c u l a r l y  in the f ront 
sea t .  Th i s  is to  be r e l a t e d  to  the low usage rate observed during transporta­
t ion o f  c h i ldren in cars ( DEJEAMMES - 1 ) .  

5 deaths were dep lore d ,  4 o f  them a f f e c t e d  young c h i ldren under 4 y ea r s .  Two 
infants  ( 2  and 1 0  month s ) ,  h e ld on an adu l t ' s  lap  a t  the f ront d i e d  f rom severe 
heat t rauma ( uncons ciousness  and sku l l  f ra c t u r e )  ; one o f  them s u s t a i ned a 
p o s t  t rauma t i c  meningi t i s .  Another 1 month o l d  infant , h e l d  on her  mothe r ' s  lap  
a t  the rear d ied after  a severe head impact aga i n s t  the  B p i l lar  during a la­
teral  crash . A 4 years  old  boy d i e d  imme d ia t ly after  his  e j ec t ion through the 
s ide door - he s u s tained a cerv i c a l  f racture and a deep crush of the sku l l .  The 
l a s t  f a t a l i t y  i s  the c a s e  o f  a 1 1  years o l d  g i r l  who was seated  a t  the f ront 
and restra ined by  a three point be l t .  The cerv i c a l  f racture and the b r u i s e s  
observed o n  her  body led t o  a t t ribute  t h e s e  l e s ions to  t h e  r e s t ra int s y s tem.  

The other s e r ious l e s ions were : 
- lower l imb f racture · : 4 c a s e s  AIS 3 
- upper l imb f racture : 1 c a s e  AIS  3 

Th i s  p icture must be comp leted by 3 5  head t rauma ( AI S  1 )  and 1 1  l a s s e s  o f  
c o n s c i ousne s s  ( AI S  2 ) .  

So the p a s senger c a r  c h i ldren susta ined 1 1  ser ious l e s ions ( AI S � 3 ) ;  i . e  
0 . 1 1 8  SL/ch i l d .  

l t  i s  worthwh i l e  point i ng out two phenomenons spec i f ic t o  automo b i l e  crash  
s i tuat ions : 
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- E j e c t ion out  o f  the c a r  : i t  h a s  been reported f o r  1 6  c h fldren ( 1 7% 
o f  the  samp le ) ,  which i s  a h igh f igu r e .  They were a l l  s e a t e d  a t  the rea r .  As 
shown on t h i s  t ab l e ,  the  injury sever i t y  i s  re l a t iv e l y  h igher f o r  the ej ec ted  
chi ldren group : 

MAI S  

E j ec t e d  

Non e j ec t e d  

0 1 2 3 4 5 6 

1 1 0  2 3 0 0 1 

3 5 7  1 0  3 0 0 4 

l t  mus t  be added that  9 out  o f  the  3 5  head t raumas and 4 out  o f  the  1 1  l a s s e s  
o f  consciousness  ( AI S  2 )  concerned ej e c t e d  c h i ldren . 

- Pro j e c t ion aga i n s t  the  w i nd sh i e ld : i t  was reported f o r  5 c h i ldren 
s e a t e d  at the  f r on t .  4 o f  them s u f fe r e d  f rom face lacera t ions . They were 2 ,  
7 ,  1 2  and 1 4  years  o l d .  The other  c h i l d ,  1 3  years  o l d ,  sus t a ined a sku l l  con­
t u s i o n .  At l a s t , one c h i l d  aged 3 years , s e a t e d  on the c e n t e r  rear s ea t , was 
thrown ahead during a s udden braking and s u f f e r e d  f rom face bru i s e s .  

I I . 4 . D i s c u s s ion 

The survey p o i n t s  out some important  i nforma t ion w i th respect  t o  the  typo logy 
of l e s ions s u s t a ined by c h i l dren involved in  road acciden t s . 

The samp l e  inc ludes a large r a t i o  o f  l i gh t  l e s i ons ( 68% ) q u i t e  evenly d i s­
t r ibuted be tween the 3 u s e r s ' catego r i e s .  As f o r  s e r ious i n j u r i e s  d i f ferences 
are more not i ceab l e  : on the one hand they a f f e c t  the cepha l i c  a rea  and on 
the other  hand the l imbs . Th i s  is in  accordance with  other  surveys ( BOURRET- 2 , 
NORDENTOFT-3 , ROMIEU-4) .  
But  the i r  f requency and seve r i t y  depend on the u s e r s ' c a tegory . I n  p a r t i c u l a r  
w e  n o t i c e  : 

. Two-wh e e l e r s  s u f f e r  f rom numerous l e s ions t o  upper and l ower l imbs 
but t h e i r  head i n j u r i e s  are gene r a l l y  n o t  severe , 

. Gar  p a s s e nger c h i ldren s u s t a i n  severe and even f a t a l  head l e s ions 
more f requent l y , 

. Pede s t r i ans s u s t a in l e s ions t o  lower l imbs and t o  the  head a s  we l l .  

Th i s  l e s i o n a l  p a t tern d i f f e rs f rom the adu l t s ' one on another f in d i n g .  Indeed , 
no thora c i c  i n t erna l or os seous l e s ion i s  reported and only  one abdomin a l  in­
j ury h a s  been observed ( AI S � 2 ) .  Even though i n  our samp le ,  p o s t -martern exa­
mina t i on s  were not a lways ava i la b l e  and these l e s i ons c o u l d  have been s u f fered  
by the  a f f ec t ed c h i ldren , the same tendancy has been  expressed  by LOWNE ( 5 ) ,  
and WALZ ( 6 )  for car  p a s sengers a t  lea s t . Ident i c a l ly severe i n j u r i e s  t o  the 
neck a f f e c t ed chi ldren e j ec t e d  f rom the  vehic l e ,  which had been noted on the 
l arger s amp l e  o f  the b i d i s c i p l inary accident  inve s t igat ions ( DEJ EAMMES-7 ) .  

I I I .  ANALYSIS  ON HEAD I NJURIES 

As preceding l y ,  head i n j u r i e s  w i l l  be a n a l y s e d  for each road users c a tegory , 
presenta t ion wh ich i s  a l l  the more j u s t i f ied a s  these i n j u r i e s  are  produced 
by mechanisms pecu l iar  t o  each t ra f f i c  mod e .  
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I n  our samp l e ,  head i n j u r i e s  are ma i n l y  those encountered a t  the sku l l  and 
b ra i n .  Indeed , face l e s i ons  are o n l y  mi l d  ( AI S  1 )  - abra s i ons and s o f t  t i ssues  
wounds - except  one case  of  l ower mand i b l e  f racture s u s t a ined by  a two-wh e e l e r  
chi l d .  
Head i n j u r i e s  are referenced a s  head t rauma ( AI S  1 ) ,  l o s s  o f  consciousness  
( AI S  2 to 5 )  and sku l l  f racture ( AI S  2 to  6 ) . So f i gure 9 gives the  di s t r i bu­
t i on of  head i n j u r i e s  depending on road users ' c a t ego r i e s .  lt can be noted at 
f i r s t  that head t raumas ( AI S  1 )  are twice l e s s  f requent among two-whee l e r s  
( 1 7% )  t h a n  among pede s t r i a n s  a n d  car  pas senge r s  ( 3 2 a n d  3 8% ) . On t h e  other hand , 
seve re l e s i on s  ( AI S �2 )  are re l a t ive l y  more nume rous among car  p a s s enge rs ( 1 9% ) .  

The c a s e s  of  severe head i n j u r i e s  ( AI S .'.3- 3 )  have been taken f rom the samp l e  and 
the fo l l ow-up of  these p a t i e n t s  has been reque s t e d  of  the med i c a l  s t a f f  who 
were a b l e  to pre c i s e  the i r  recovery f rom the l a t e s t  out-p a t i e n t s  advi c e s .  

I I I . 1 .  Pede s t r i a n  c a s e s  : 1 9  ch i l d ren suffered f rom 2 2  moderate t o  severe 
l e s i on s  ( AI S � 2 ) . 

5 c h i l dren were impac t ed by a two-whee l mach i n e  and s u s t a i n e d  : 
- a l o s s  of  c o n s c i o u s n e s s  ( < 1 5  mn ) A I S  2 4 c a s e s  
- a l o s s  of  c o n s c i o u s n e s s  AIS 2 a n d  a sku l l  f racture AIS  3 : 1 c a s e .  

Th i s  4 years  o l d  ch i l d recovered w i thout seque l ae . 

None of  these c h i l dren rece i ve d  any s i gn i f i cant i n j ury to  another body part  
than the  head • 

• 1 4  chi l dren were i mpacted by a car and s u s t a ined : 
- a l o s s  of  c o n s c i o u s n e s s  ( <  1 5  mn ) A I S  2 : 3 c a s e s  
- a l o s s  of  c o n s c i o u s n e s s  A I S  2 a n d  a f racture o f  : 

upper l imbs 1 c a s e  
c l av i c l e  : 3 c a s e s  
l ower l imbs : 2 c a s e s . 

The s e  l o s s e s  of  consciousness  got s i mp l e  f o l l ow i ngs. 
- a l o s s  of  c o n s c i o u s n e s s  > 24 h ,  A I S  5 : 5 c a s e s  a s  f o l l ow i ng : 

a 1 1  years  o l d  boy s tayed for 1 6  days a t  the reanima t i on room 
( coma 3 ) .  He  went out s u f f e r i n g  f rom a hemi p l e g i a  of h i s  r i gh t  arm and psycho­
l o g i c  d i s turbances ( i rr i tabi l i t y ) �  

a 7 years  o l d  boy d i ed 3 days a f t e r  acc i de n t  w i thout rega i n ing 
c on s c i ou s n e s s  ( coma 3 ) .  He  s u f fered a p a r i eto-oc c i p i t a l  sku l l  f racture�  

a 10 years  o l d  g i r l  died 27  days a f t e r  acc i dent  w i thout rega i n i ng . 
consc i ousne s s  ( coma 3 ) .  She suf fered mu l t i p l e  fractures to  the l imbs and p e l v i s� 

a 1 3  years  o l d  g i r l  w i t h  a sagi t t a l  sku l l  frac ture was treated  a t  
the rean i ma t i o n  room f o r  1 5  days . The f o l low ing was not i nd i cated�  

a 8 years o l d  boy a f t e r  a coma 2 s u f f e red f rom a phre n i c  para l y s i s  
and a monop l eg i a  of  h i s  l e f t  upper l imb . H i s  l e f t  femur f racture was we l l  
reduced� 

So  two f a t a l i t i e s  and two c a s e s  of  seque l a e  w i th s l ow recover were reg i s tere d .  

I I I . 2 .  Two-whee le r s ' c a s e s  
grav i ty • 

9 chi l dren s u s t a ined 1 0  head i n j u r i e s  of  A I S � 2 

• 6 c � i l dren were r i d i n g  a bicyc le  and s u s t a ined 

60 



- a l o s s  o f  consciousne s s  ( <  1 5  mn ) AIS 2 : 4 c a s e s  
- a l o s s  o f  consciousness  ( <  1 5  mn) , a f racture o f  t h e  upper l imb 

and a p e r f o ra t ion of the sma l l  i n t e s t ine : 1 c a s e .  Th i s  1 2  years  o l d  ch i ld h i t  
by a c a r ,  recovered wi thout seque lae a f t e r  1 2  days a t  h o s p i t a l .  

- a l o s s  o f  consciousness  ( <  2 4  h )  A I S  4 : 1 cas e . Th i s  1 3  y e a r s  o l d  
boy f e l l  a l one o n  t h e  ground and recovered without  seque l a e  • 

• 3 c h i l d ren were r id ing a mot o rb ike (< 80 cm3 ) and s u s t a ined : 
- a l o s s  o f  consc iousne s s  A I S  2 : 1 c a s e  
- a l o s s  o f  consc iousne s s  A I S  2 a n d  a mand i b l e  f ra c t ure : 1 c a s e  
- a l o s s  o f  consc iousnes s  AI S 2 and a sku l l  f r a c t u r e  : 1 c a s e . 

Th i s  1 4  years  o ld boy , impact e d  by a c a r , was wearing a h e lme t . He was h o s p i ­
t a l i sed f o r  8 d a y s  a n d  recovered w i thout  seque l a e .  

So , severe head l e s ions uncount e red b y  two-whee le r s  in  our samp l e  got s imp l e  
f o l l owings , even though the i r  f requency w a s  q u i t e  comparab l e  t o  t h a t  o f  pedes­
t r ians . 

l t  i s  i n t e re s t i ng to  examine t h e  inf l uence o f  the he lmet f o r  mot orcyc l i s t s .  l t  
mus t  be reca l led t h a t  i n  France the he lmet usage i s  requi red by l aw t o  every 
mot o rcyc l i s t  on  every c i rcums t a nc e s . The enqu i ry give s  i n f ormat i on about t h e  
he lmet  f o r  4 9  among t h e  52  c h i l dren invo lved o n  a mo t o rc y c l e .  The f o l l ow i n g  
t a b l e  i n d i c a t e s  the qua l i ty o f  he lmet w e a r i n g  a n d  t h e  corresponding head 
i n j u r i e s  : 

non  
He l me t  no f a s tened f a s t e n e d  

N 1 9  23 7 

He ad t rauma 
Fac e ,  A I S  1 1 1  7 4 

Sku l l-bra i n  
AI S � 2 2 3 0 

One mu s t  be caut ious  however ,  a s  f a r  a s  i nf orma t ions  gathered on the forms 
were g iven by the injured ch i l d ,  a w i t n e s s  or  a p o l i ceman but c o u l d  n o t  be 
contro l e d . 
l t  appears t ha t , when i t  i s  f a s tene d ,  the he lmet avoids m i l d  i n j u r i e s  t o  t h e  
h e a d .  However t h i s  samp l e  i s  t o o  sma l l  a n d  t h e  qua l i t y  o f  he lmet wearing 
shou l d  be con f i rmed in order  t o  conc lude about he lme t  e f  f i c iency i n  preve n t i ng 
more s e r ious i n j u ri e s . 

I I I . 3 .  Gar pa s sengers ' c a s e s  : 1 6  ch i l dren s u s t a ined 1 8  l e s ions AI S � 2 .  4 o f  
them were r igh t f ront pas sengers : o n e  ch i l d  w a s  res t ra i ned b y  a three p o i n t  
be l t .  O n l y  one o f  t h e  rea r ch i ld pas sengers w a s  re s t ra i ne d  i n  a spec i a l  devic e .  

I n j u r i e s  and the i r  consequences a r e  the f o l lowings : 
- a l o s s  o f  consciousness  ( <.  1 5  mn) AIS 2 : 6 c a s e s . The f o l l ow i ngs 

were s imp l e .  One of the c h i ldren had been e j e c t ed . Ch i l dren were 7 to 1 4  
years  o l d .  

- sku l l  f racture ( AI S  2 )  : 2 c a s e s . The c h i l dren aged 1 4  months 
and 9 y e a r s  were hos p i t a l ised for 4 days and recove red norma l ly .  

61 



- a l o s s  o f  consciousness  AIS 2 and a sku l l  f racture : 1 cas e . Th i s  
1 0  y e a r s  o l d  c h i l d  h a d  been e j ec t e d .  After  5 days a t  t h e  hos p i ta l ,  he  came 
out w i thout seque lae . 

- a l o s s  o f  consciousness  AIS 2 and a f emoral  f racture : 2 c a s e s . 
The c h i ldre n ,  10 months  and 1 3  years o l d ,  had been e j e c t e d  and recovered 
norma l l y .  

- a l o s s  o f  consciousne s s  ( <  2 4  h )  AI S 4 .  One i n f ant , 2 months o l d ,  
was o n  the adu l t ' s  l a p  a t  f ront , the other i n f a n t , 1 month o l d ,  was h o l d  on 
the a d u l t ' s  l a p  rear and h i t  the B p i l lar  o f  the c a r .  They both died l e s s  than 
3 hours a f t e r  acc ident . 

- a l o s s  o f  consciousne s s  AI S 2 and a c e r v i c a l  f racture ( C2 ) .  The 1 1  
years o l d  g i r l  ( lm 4 5 ,  48 k g )  was r e s t r a ined by a three point b e l t  a t  f ront . 
The be l t  i s  l ik e l y  to  have produced the neck inj ury which was f a ta l .  

- a sku l l  f ra c ture w i t h  gre a t  damage and a cervic a l  f racture ( C J )  
involving imme d i a t e  death . The 4 years o l d  boy had been ej ected through the 
s ide door a f ter  a latera l impa c t . 

- a sku l l  f racture ( A I S  2 )  w i t h  death f o l l ow ing upon a p o s t rauma 
meningi t i s .  The 10 months infant  was h o l d  on the adu l t ' s  l a p  a t  f r on t .  

S o  i t  can b e  noted that head i n j u r i e s  got ext reme consequence s ,  e i ther s imp l e  
f o l l ow ings o r  f a t a l  consequences f o r  3 infan t s .  D i f f e r ing f rom pede s tr ians 
c a s e s , no c a s e  of  long coma , with seque lae o r  not , was registered among ch i l d 
car pas senge r s . 

1 1 1 . 4 . DI SCUSSION 

Seve r a l  authors have emphas iz e d  o n  the absence o f  corre l a t ion be tween sku l l  
fractures  and intrac r a n i a l  damage , for adu l t s  o r  f o r  c h i l dren ( SELLEY-8 , 
HENDRICK-9 ) .  Our samp l e  i s  quite  sma l l  but i t  tends t o  indicate that the 
presence o f  sku l l  f ractures and losses o f  consc iousne s s , i so l ated or a s s o c i a t e d , 
depends on road users  catego r i e s  a s  shown on t h i s  t a b l e  : 

sku l l  f r ac t . L � C .  L . C  + f r ac t .  

Ped e s t r ian 0 16  3 
2-wh e e l e r  0 8 1 
Car pa s s .  3 1 1  2 

I so la t e d  sku l l  f ractures  concerned chi ld car passenge r s .  They had s imp l e  
f o l l owings f o r  two chi ldren whereas  a post-t rauma mening i t i s  became f a t a l  
f o r  one infant . 

Moreove r ,  i n  c a s e  o f  a s so c i a t e d  sku l l  f ractures and l o s s e s  o f  cons c i ou snes s ,  
the f i nd ings recorded on med ica l f i l e s  tend to i n d i c a t e  that  no corre l a t ion 
can be made be tween f racture extent  and neuro l o g i c a l  d i s turbance s .  CRAFT ( 10 )  
went to  the same s t ateme n t .  

l t  i s  p o s s i b l e  t o  p recise some tendenc ies  for  the more s e r i ous injuries  conse­
quenc e s , except in  the case o f  f a t a l i t i e s  caused by l e s ions  to  o ther part than 
the head 

- chi ldren deaths a f t e r  a brain inj ury were a lmos t  immed iate  f o r  
i n f a n t s  or f o l l owed a l ong coma p h a s e  for o lder c h i ldre n ,  
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- c a s e s  o f  neuro l o g i c a l sequelae w i t h  s low recover concerned pedes­
t r i a n  c h i ldren o f  middle  age . 

CONCLUSION 

Th i s  e p i demi o logical  survey on t r a f f i c  acc idents invo l v i ng c h i ldren leads  t o  
v a l ua b i e i nforma t ions though some l imitat ions o f  t h e  d a t a  c o l lect ion p rocedure 
mu s t  be recognised 

- the t e rm " e p idemio logy" is somehow u s u rp e d . I ndeed the f o rms cannot 
be f i l le d  a b s o l u t e l y  s y s tema t i c a l l y  by the med i c a l  s t a f f  who is h u s t l e d  by 
emergenc ies at some t ime s ,  

- because o f  the source s a t  h o s p it a l , some deta i l s  on the veh i c l e  and 
c i rcumstances are m i s s ing t o  p rec i s e  some injury mechani sms , 

- the geographi c a l  pos i t ion o f  Mars e i l le h o s p i t a l  concentrates  c e r t a i n  
road u s e r s  c a t egor i e s  a n d  t y p e s  o f  a c c i dent s .  

I n  order to  d iminish these  drawback s ,  the data  c o l l e c t i o n  i s  cont i nued i n  
another hosp i t a l  but i t s  samp le  i s  s t i l l  too sma l l  t o  be va l i d ly inve s t igated  
and  added to  the  p re s en t  one . 

De s p i t e  t h i s  reserva t i o n ,  our ana l y s i s  conf i rms the resu l t s  o f  i nve s t i ga t ions 
made i n  other count r i e s  and in Franc e .  The gene r a l  i n j ury typology i s  charac­
t e r i s e d  by a h i gh f requency t o  the head , c h i l d  car pas sengers suffer ing the 
mo s t  s e r ious head i n j ur i e s . Le s ions to  upper and l ower l imbs were f requent 
f o r  c h i l d  pedes t r i an s  and two-whee l e r s .  lt must be recogn i s e d  that  serious  
l e s ions to  the l imbs were f ractures wh ich cons o l idate  very we i l  and no l igamen t  
l e s ion w a s  observe d .  Futhermore , l e s ions t o  thora c i c  a n d  abdomina l viscera 
were very rare . Injuries  to  the  cerv i c a l  rachi s ,  i f  very rare , were infortu­
nate l y  letha l .  

The d e t a i led ana l y s i s  o f  h e a d  i n j u r i e s  enhances the d i f f e rences between road 
users catego r ie s .  In p a r t i c u l a r , c h i l d  two-whe e l e r s  presented  l e s s  severe 
i n j u r i e s . lt wou ld be i n t e r e s t ing to  v e r i f y  f rom a w i d e r  s amp le  i f  he lme t u sage 
is c o r r e l a t e d  to  t h i s  resu l t .  

Ch i l d  pedestr ians presented l e s s  severe head i n j u r i e s  t h a n  c h i l d - c a r  p a s s engers 
and l e s s  frequent i n j u r i e s  than adu l t  pede s tr i an s . 

The s e  r e s u l t s  conf irm the med i c a l  s ta t emen t , i . e  that  c h i ldren can recover 
more r a p i d l y  and w i t h  l e s s  seque lae  f rom sku l l  and b r a i n  i n j u r i e s  than a du l t s .  
However our e f fo r t s  shou l d  b e  c o n t i nued t o  describe the l e s iona l mechani sms 
and to s tudy thorough l y  neuro l o g i c a l  examinations  o f  s e r ious head traumas in  
order to  work on  countermea sure s .  
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