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S ta t i s t ics  on cranial and intra-cranial les i ons observed on 
drivers of two-wheeled vehicles which have undergone accidents 
are quite numerous in the medical li tera ture . Researches into 
the circums tances of the accidents in which such vehicles are 
involved have also deve loped for a number of years . On the 
o ther hand , s tudies specifying the lesions observed as a 
fun c tion of the circums tances of the accident are pract ically 
inexistant and the d i s t ribution of the impacts  in the skull 
is understood only l i tt le . 

These concept s  however are indispensable t o  specify the condi­
t ions of effe c tivenes s  of helmets . Knowledge of the frequency 
o f  the various points o f  impact  is no t usable without knowing 
the seriousness  of the les i ons provoked . 

We have therefore s triven to  compare the les ions observed in 
two homogenous series o f  le thal accidents where the circums­
tances o f  the accident were known . 

One series cons iders all le thal accidents in a suburban zone , 
whe ther death has ensued immedia tely or  as a result of se con­
dary causes . 

The o ther c oncerns users whose condition j us tified t ransfer to  
a neuro-surgical environment ,  where death followed for secon­
dary reasons . 

( 1 ) - I R 0 - R .  Poincare Hospital , 92 - Garches .  

( 2 )  - Pathological Anatomy Service , S t  Anne Hospi tal , Paris - 1 
Paris - 1 4 .  

( J )  - Physiology and Biomechanics Laboratory of Associat ion 
Peugeot-Renault , 92 - La Garenne Colombes .  
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OVERALL STUDY OF THE TWO SERIES OBSERVED 

The 35  users o f  two-wheeled vehicles s tudied had suffered a 

cranio-encephalic les ion e i ther isolated or in c onjunction 

with o ther injuries ,  in which case it appeared as the main 

cause o f  death . Their breakdown by type of two-wheeled vehi­

cle used differs slightly from those of deaths in 1 974 at 

national leve l .  

3 5  cases studied France complete 

( 36 1 4 dea ths ) 
1 1 . 5 % ( 4 )  Cycles 1 6 % 
54  % ( 1 9 )  Mopeds 64 % 

34 . 5  % [ 8 , 5  % ( 3 )  50/1 25  cc  mo torcycles 6 % 
2 6  % ( 9 )  1 2 5 cc mo torcycles 1 4 % 20% 

/ 

The difference is s ignificant for users of mo torcycles . 

Since the lesions responsible for death are not known on 

nat ional scale , one canno t assert whe ther the difference ob­

served is caused by a higher frequency of deaths of cranial 

origin in drive rs of mo torcycles of whe ther it can be explai­

ned by the lack of representativi ty of our sample . 

��-=-���!!��E�!!��-�!-�==����!�-!���!�!��-�-��=���-���!=!� 
o ther than the two-wheeled vehicle 

24 accidents fall into this catego ry . We have at tempted to 

specify whe ther the lesio ns observed were provoked by the 

vehicle ( 1 J case s ) , falling onto the ground ( 9 ) , or against 

a rigid fixed obs tacle and then onto the ground ( 2 ) depen­

ding on the type of collis ion . 

In this type o f  accident , the ground is respons ible for cra­

nial traumas in 46% of all cases , and this proport ion increa­

ses to 1 00% when one considers s ide-swipe condi t i ons . On the 

o ther hand , it falls to 2 J% if the collis ion is frontal for 

the two-whee led vehicle and the proport ion is only slightly 
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d ifferent when one c onside rs frontal collisions for the vehi­

cle impacting the two-wheeled vehicle ( 2 5%) . 

Two-wheeled vehicle 

Fron tal Lateral 

Frontal 7 /6 
5 h 

O ther 

vehicles 

Lateral 4 /2 6 
swipe /o s ide 

Rear 2 /2 

Table 1 - The number of head impacts agains t the adverse 

vehicle is shown in the lower right  hand corner 

of each box . 

Alongs ide the 1 J  impacts  agains t vehicles which we have 

cons idered , the ground is responsible for an equivalent 

number of le thal cranial traumas ( 1 2  cases ) , and more rare­

ly a rigid and fixed obs tacle ( 5  cases ) , secondary run-over 

after a fall (J cas � , or a comb ination impa c t  firs t against 

a fixed obs tacle and then agains t the ground ( 2  cases ) . 

4 °  - Anatomical locat i ons of the traumas in terms of the 

I t  i s  often difficult to specify the point o f  impact  in the 

cranial skeleton ; in add i t i on ,  one should bear in mind the 

incomplete na ture of this informa tion i f  the dire c t ion of the 

force exerted on the skull is no t known . For these reasons , 

i t  i s  some t imes hazardous to  compare the series which qua­

lify the point of impa c t  as in front of , alongside or higher 
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than those which use a bone reference , s ince an impac t  of the 

rear and lateral part of the frontal bone may be c lassified 

as lateral whereas it may lie anatomically on the frontal 

sec t ion . 

Having said this , one should s tress the frequency of temporal 

impa c t s  ( 40% for the pure temporal impacts , 60% should one 

add frontal-temporal impacts  concerning the temporal face tte  

of  the frontal b one and temporal-occ ipital impa c t s ) and of 

those c oncerning the face and or forehead ( J1 . 5%) , the parie­

tal impacts  are exceptional ( 8 . 5%) . 

TABLE II 

. / ;Fixed / . 1combined/ Vehicle Ground Ob t 1 Crush1ng I t Ttl 
s ac e mpac 

Frontal 1 2 1 4 

Fronto-facial J J J 

Facial 

Frontal and 1 temporal 

Fronto- 2 2 4 temporal  

Temporal 4 6 2 1 4 

Temporal- 2 1 J o c c ipi tal 

Parie tal 2 2 pos terior 

TOTAL (T t l ) 1 J 1 2 5 J 2 J 5  

5 °  - Anatomical locat ion of the trauma in terms o f  the con------------------------------------------------------------
f:igura tion of the accident 

Cranial lesions are '' lateralized" in all cases of collision 

be tween the front of a private car and the s ide of a two­

whee led vehicle . 

By contras t ,  facial and frontal lesions are more frequent 

( 7/1 0 )  when the two-whee led vehic le collides agains t the 
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adverse vehicle with i t s  front wheel and the head s t rikes 

this vehic le . 

The lesions provoked by the ground are more unevenly distri­

buted , w i th a slight predominance of temporal and temporo­

occipi tal impac t s  ( 7/ 1 2 ) . 

COMPARATIVE STUDY OF THE TWO SERIES OF ACCIDENTS OBSERVED 

Despite the res t ric ted numbe r  o f  accidents s tudied in these 

two series , they differ significantly in several respe c t s . In 

the series of immediate deaths , in 6 cases out of 8 ,  the 

t rauma resulted in fracture ei ther dire c t ly at the point of 

impac t  without any extens�on in distance ( 2  cases ) or with 

an extension ( 2  cases ) , or again an indirec t  fracture at a 

dis tance from the point of application of the forces ( 2  cases 

of c ircular fractures of the base of the skull ) . 

Meningo-encephalic lesions varied in vict ims killed immediate­

ly . Hematoma never gathered , but rather a diffused bleeding of 

the soft  meningus accompanied by often c onsiderable cerebral 

les ions ( one fracture of the cerebral pedonculae , one frac ture 

o f  the callous body ) . The impa c t s  were e i ther frontal of 

facial 6 t imes out of 8 .  

In the series of neuro-surgical 0rigin (death ensuing la L�r ) , 

a fracture o ccurred 2 1  times out of 2 5 ,  1 1  situated at t�e 

.point of application of the forces and 1 0  extending to s<;>me 

dis tance from this poin t . No indire c t  fracture occurred in 

1his serie s .  The relatively high frequency of extra and sub­

dural hematoma ( 7/25 )  can eas ily be explained . by the neuro­

surgical origin of this series . 

The impac t  zones were lateral  in 1 9  cases and fronto-facial 

in the remaining 6 .  
I t  would therefore appear that the les ions observed in the 

v i c t ims originating in a geographically limited zone are 

characterized by the high frequency of injuries which are 

immediately le thal with frontal impac t s , while on the contrary 
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the injured persons treated in a neuro-surgical service have 

more frequently suffered lateral impacts  ( temporal , fronto­

temporal , temperal-occipital ) . These distributions of the 

impact zone b o th differ from what is observed in drivers of 

two-wheeled vehicles who do not die as a resul t of their 

accident ; in these cases , facial impacts  occur mos t  often . 

The proportion of vehicles of over 1 25 c c .  also differs in 

the two series : 6/1 0 in the Garches series and J/25 in that 

of the S t  Anne Neuro-surgical centre . 

I t  should also be remarked that the victims killed immediate­

ly had s t ruck a vehicle or fixed obstacle head-on 5 t imes out 

of 8 ,  whereas the proport ion is 1 4  out of 27 for subsequent 

deaths . 

A helme t was worn 5 t imes out of 8 by vict ims killed immedia­

tely and twice the he lme t had been lost  before the cranial 

impac t  responsible for death , while another time it was lost  

after the main impac t .  I t  should be  noted that in the three 

cases where the helme t was not capable of ensuring survival , 

the impact  o ccurred at  the level of the chin-piece of an 

integral helme t in the case of circular fracture of the base 

of the skull and in ano ther case the quality of the helme t  

could we l l  be called into que s t ion ( breakage o f  s t raps , which 

had been weakened by aging) , while the third helmeted victim 

was killed at  a very high speed by impact  agains t a vertical 

obstacle . 

In cases o f  secondary death , the he lme t  was worn only 5 t imes 

out of 2 7 ,  and was los t  only once . 

CONCLUSION 

One can s chematically confront the motor cyclist whose fore­

head s trike s the adverse vehicle or the fixed obstacle with 

death often occurring immediately , with the moped rider ,  when 

struck laterally , who almes t  invariably suffers temporal im­

pact with death usually being delayed . 
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We consider the mos t  important fac ts to  be the variable frequen­

cy o f  impact s  between the head and an adverse vehicle , depen­

ding on the configuration of the accident , the mean being J7% 

for the whole s tudied sample , and the high rate of temporal 

impacts  which j us tify the development of helme t s  providing an 

effe c t ive pro tec tion for this zone . 
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