
BIOM.ECHANICAL DEDUCTIONS OFFERED BY THE SOFT TISSUE' S 

MORPHOPATHOLO GY 

_ by 

Gh . S crip caru , N . I anovi c i , M . Anghe l 
Institute of Forens i c  Medicine , lal};i., Romania 

The retrospe ctive analys i s  of l o o o  cas e s  of traffi c  accidents 
from the po i nt of view of l i s i on me chanisms of the s o ft tis sue s 
revealed us the fact that the l e s i ons have an une qual value· in 
the e valuation of the se me chanisms . 

The l e s ions of those injured i n  traffic are different · i f we are 
considering the vehicle o ccupants and the pedestri ans ·. 

The l e s ions o f  the vehicle ' s  o ccupants p e culiarly re fle ct the 
pathogene sis of the le sion. I n  spite of the fact that the vic­
tims of traffic accid ents are mttl tiple injure d ,  the injury me cha· 
nism can b e  easily systemati z e d .  Even i f  the fate o f  a car o c cu­
pant in the moment o f · the accident i s  compared with that o f  " a  
small stone i n  a box" , the care ful re s e arch o f  the l e s i ons alo­
wed. us to d e duce the ir way of appe arance . This fact i s  d'Ue to tm 
pe culiar conditions to whi ch are expo sed the vehicle o ccupants 
during mouveme nt . 

During sudd e n - accel eration or d e c e leration c-0nsiderable for c e s  
are deve l o pe d .  The apparent wei ght o f  the b o d y  i s  increasing 
according to thP. de c e leration d e gree s o  that lesi ons without 
impact can be encountered ( such as a ce re bral · concus sion, aorta 
rupture , live r  rupture or subdural ha.ernatoma ) .  The s e  l e s i o ns are 
the re sult o f  inte rnal organs mouvement with an apparent increa­
sed weight inside a closed cayity and the ir strike against the 
cav.i ty wall s , or because o f  rupture o f  the cavi tary organs at 
the ir place o f  fixation ( e o g . :  the aorta by increased weight o f  
the blo od ) .  

Re garding the driver and the othe r vehi cle o e cupants the l e s i o n  
me chani sm: c an  b e  one o f  the following thre e :  
l . A  patho geni c l e s i onal me chanism i s  produced by dire ct shock 
and in thi s · case predominant crani o- cerebral lesi ons will b e  
encounte re d .  These are the re sults o f  dire ct impact following 
victim ' s pro j e ction inside the vehicle or against e xte rnal · obsta­
cle s ( i n  the case o f  vi ctim ' s e j e ction out o f  thA vehi cle ) .  
2 . Another lesi onal me chani sm , this time spe cifi c for traffic tra­
umatolo gy ,  is repre sented by le·si onal re sul ts of the kine t i c  
pro ce ss e s  and vibrat i ons · c onne cted to sudden accele ration and 
de celP-ration of a vehi cle that modifi e s  the apparent we i ght o f  
the inte rnal organs . 

1 65 



lt was d e s cribcd the c llduen cervi cal d e flexion or sudden cervi­
c al hype rextens i on "by whiplash me chanism" able to produce the 
prominence i n  the spinal channel of the ligamentum flavum which 
hi t s ,  compre s s e s  and crushe s the spinal cord . Moreove r ,  the an­
tero-po sterior mouvcmcnt of the fractured spine fragments may 
produce sudden de ath by spinal cord concussion or even i t s  se cti­
on. Thc san1P. type o f  l�sion may appcar in the case o f  oudclen 
ac ce lerr-· t i o n  a.s i t happeno when a stopcd vehi cle is hi t e d  from 
behind by ano thcr which i s  mouving fast . The same kine t i c  me cha­
nism e xplains the rupture o f  cort i cal-menine;eal venouo cone xion 
with the dcvo l o p cmcnt of Dubdural haemntomu in the ab scnce of' 
any impact ,  by simple vibro.tion of the brain ins ide the skull . 

3 . The third l e s i onal me chanism i s  the mixea one when to the le­
s ions produ c e d  by dire ct nho ck adds the l e s ions produce d by ki­
netic and vibrative me chanisms mentioned above . 

The l e sions o f  the vehicle o c cupants differ according to the ir 
place in thc ve hi cle . 
In the case o f  the driver thorax trauma with r!i:b fracturc s ,  con­
tusions and rupture s o f  the he urt , traumati c  ruptures of the li­
ver and diafraem as wcll n s  astrc:�galian ancl tibio-tarsian fractu 
re s are most fre quently cncountPred . 
The right front scat o c c upant cxhibits mostly crani o-cercbral 
le s i ons whcre from thc name o f  " d e ad. man' s place 0 given to - thi s 
s e at be cause of the seri ousne s s  of the l e sions encount e red . 
The other o ccup�ants are e xp o s e d  to centri fueal forc e s  that give 
different kinds of lesions a ccording to thc o b j e c t s  against 
whi ch the o c cupant is pro j e ct e d , the topo eraphi c area involved ,  
the extent o f  the imp�ct are a  and e spe cially the degrce of de ce­
leration t o  whi ch the o c cupant is submitte d .  

The l e s i ons o f  the pe a e striana . The le sions by dire ct shock , di­
re ct impact in pede strians corespond t o  the impuct with the ve­
hi cle and are s i tuated on the part of the body that was hited. by 
the vehi cle . The s e  le s ions , depending on the vehicle ' s  spe e d  are 
more o ften repre sented by e cchymo s i se s ,  haematomas , contusive 
wounds and frac ture s l o caliz e d  on the impact side . Very often 
there is a f'ull corre spondence betwe en the lcve l of the le sion 
( the · leve l  of the impact )and the part of the vehi cle that hi ts 
( e . g. :  pe lvi s fracture s produced by the car • s bonnet ,  that hit s ,  
the fracture s o f  ankle ' s  bone s produced by the front bumpers e t �  

Some time s thc vehi cle le ave s a mark o n  the body a:::; a typü:al 
st amp ( conttts ion o f  a head l i ßht shape,·, contus i o n  o f  a radiator 
shape e t c . ) . 

The pede strian lc sions produced by dire ct shock are s o  spe cifi c 
that they allowed the � retrospe ctive evaluation of the me chani sm 
of accid ent o c curance . Th ey allowed us to deduce the characteri s­
t i c s  o f  the mnvolved car and i t s  ident i fi cation by the impact 
imprints on i t s  body ( soft ti ssue s ,  bl ood , hair e t c . ) . 
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The l e s i ons o f  the pedestrains produced by pro j e ct i on are more 
frequently e cchymo si s e s ,  contusive wounds and frac tttre s lo cated 
on the opposite side of the impact with the vehi cl e . The morpho­
l o gical shape of the se lP. sions depend on the shape · of the surfa­
c e  on whi ch the victim was pro j e cted and the vehicle ' s  spe ed .  

The pede strian le sions produced by treading are usually thP. con­
sequence of striking ana. pro j e ction on the highway when will 
shell find l e s i ons of pody treading or treading of s e gments of 
the body with the crush of inte rnal organs . The treading lesions 
have some pe culariti e s :  
- They are mostly serious le sions repre sent e d  by c omminutive 
fra.ctures with the crush o f  the organe accomodated in the se ca­
viti e s  as the crush of the he ad ,  the crush of the thoracic or­
gans with multiple ribs · fracture s ,  the crush of abdominal organs 
or of the p e lvi c organs . 
- Often on the skin we can· find the imprint o f  the tyres whi ch 
reproduce s the tyre • s  d e s i gn  by parehment-like transformation o f  
contus ionatcd te gume nts after de ath . 
- The tre ading by vehi cle s may proauce extremely pe culiar le sions 
as the eye-ball e j e ction at a di stance of aproximat e ly 1 m from 
the corpse , the intrusion of eome livcr fragments under the skin 
at the leve l  of thc limbs e t c .  

The dTaggi.ng l e s ions may have a considerable big surface depen­
dine o n · the dis tancc as we ll as of thc aspect o f  the draegi.ng 
eurface . They are usually multiple vi ü L l  or p o stvi t al  scratche s ,  
a character that can be e stablished morphologi cally . 

I n  the case o f  body collision with a vehicle·, the l e sions are 
s imilar t o  tho s e  produced by compression dur;i.ng tre ading the only 
difference be i ng that we can make a more ac curat e  c orre spondance 
be twe en the collision' s si tc and. the part of the · vehicle that 
did the collision. 

The s e  data allowed U S  t o  systematize the l e s i ons in the following 
ca.the gori e s :  
I .  Lesi ons with marker value , extremely spe cific for a certain 

type o f  bioimpact . 
l . For the ve hicle ' s  o c cupant s .  

- The crani o-facial le sions by wind shi eld fragment s . 
- The blow-up o f  the · heart and aorta by compre ssion against 

the ste ering whP- e l . 
- Ce rvical le sions by whiplash injury without bone le s i ons . 
- The soft tis 5uc l e s i ons o f  the inferior limbs stucked on 

the control s .  
2 . For the p e de strians . 

- Hiting lesions with the preservation o f  he ad lights shape , 
o f  car • s mask shape or of the ve hicle ' s  ornament s .  

- The trading lesi ons with the pre servat ion o f  tyre s ' d e s i gn .  
- The dragging le s i ons with the imprint of l and surface and 

of the mouvement dire ction. 
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II . Lesi ons common to more ma�r othc r type of bioimpact . 
( - treading, collision, dragging, pro j e ction � )  

- Elementary lesi ons o f  the soft t i ssue s - e cchymo s i se s ,  
s cratche s ,  haematomas , wound s .  

- The di struction of inte rnal organs , some time s with " s enti­
nel l e s i ons" ( skin e cchymo s i se s ) . 

III . Le s i ons common to more than one type o f  violence in an 
injure d vehi cle a 

- Carbon monoxide p o i s oning in the vehi cl e . 
- Burns by gasoline . 

Drowning in a vehi cle . 
- Suffocation under a capsized vfthi cle . 
- AcutP- emphisema by compre ssion. 

To summari z e , we may say that the retro spective evaluation of 
the bi okine tical me chnni sms through the encountered l e si ons re­
veals i t s  use fulne s s  not only for the reproduction of the type 
of impact but al so for the accurate evaluati o n  of s o cial and 
l e gal impli cati ons o f  bioimpacts . 
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