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iESTRACT - Thc lnp rcat bc.Il hat prrycn".d

ni't*|" naffic latalit ict t ludng thc pota dccodc'

l l ' i i  tht utc ol lhir Prolcclivc devicc, houc!'r '

,. 'nin rhanctctistic trnton.tt ic lciont hovc oc'
',urt 

l i ,t tuutc cntLt. A n l iditciplincd nPP,rooch,

b th.;r lrcntm.nl r,r�d lhc Polltblc Prcacnlton. oJ

trtr 'h iniwirt bt n rotnbinntion of lhc ctolr 'chct'

t l . i /t l  dnd lab tcd bclt it Ptct'nlc' l '

Thh nulti l i tciplincd clinical ttudt it Ircn

f r f .  [ ' n i f , r r i l ]  o l '  , \ l i rh iuan H ighwoy So lc ty .Rc '

sa tch  !n l i t r r t c .  T l rc  t tunh wot  r  PPor tc ' l  b \ .n

d .^ t  n  dc  lT  / l t , in  l l .  Bcn l l t y  an  tn  Pot t  D !

I 'SPHS .qtnnr' L' lmA ftom altc lniun control

Progrnrn', ' .Yaiionnl C?ntcr lot lJtban a\' l  Indtrt '

uial Hctttah.

Ilrrch of thc hrit ial t l :tur ott oceltpant l i ttctlt ir '

t icr rnd inirrn rcrluction lrar hccn collcctcd fronr

rirnuhtctl iccit lenrr cnrploying dummis or crdir '

r lr ar cir occultanrr. At our insritution on'tl le'

rcnc intcttigrtionr o[ fatal auromobilc accidcntr

herc bccn conducrcd, corrclrring thc faral in!uric:
Birh the obiccrr thrr ,-rroduced lhcrc farelir icr
tcicsrion, ttccrinK ;'$clnblv. in:(rumcnt Pancl.
sii.1 r:,r.,r.,,o,:, rnJ thc prrhotogic findingr in rlc
(lutty inj urcd.

TIrc pr6cn! rcvicrv wei undcnaLcn bccausc

nrc arc [cw rtporrr rvaileblc vhich dc*ribc thc

rxcirl problcmi o[ pnonl wclring lep bclu uho

rurvivc' accidcng. A wcll<oordinarcd' mull iditci '

Frcm thc Univcttity ol llichigan Mcdical
School, D.gathtrcat o! Sutga}: Dr. Schnctdct,
S.Glion ol'Ncutotutgcn; Da SraitA, S'ctton ol
Otthoocdlc Swtm; br, Grcbb, Scttion ol Platic
Surcrrv; Dr' Titcittc, Scction ol Gctnal Sutgcn'
Dr,'i ictLc it u mcnbcr o! tttc DcPorlmcnt ol
A^atomy.
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olincd term of phyricilnr rhould protidc not'only 
trcarmcnt loi tlrc injurcd itt ruclt raffic rcci'

dcni* but alro agcmblc rigni6cant clinical dara
for rcrcerclt PurPostt al rn aid to (uturc injury
prcvcnletivc tncllulcr.

I-AP SE,{T BELTS lrrtc bccn Prcvcn cfrcctivc
in prcvcndng many scrioru lnd frtal injurio'
r. t . : . i r .u.u.z:. lr . t l ' r ! . ia

Howcvcr, it ir pcriblc ahat r ncw Prorccrivc
dcvicc prcvcnting onc .vPc of injury or fatali ly
Infy clura unduc ttrtsr<r in othcr body anclt Pro-
<tucinr dif icrcnr tratrmatic lcrionr. Spondic rc'
-ru'ia"c appcrrcd in thr l i lcmlutc relecd ro

xar bctf iniuiicsr'or'o' 'u'r ' � 'rr '= :r ':! ' : : ' l t ' :?' 'r '" '  ahc

m-r comp.il,cntivc rcvicrv bcing prcscnlcd bv

Snydcr, cr al.r

A! th. oultcl i l  ttrtul bc cnphaitcd thal

lhk a iclc b witactr nol lo ton.lcntn lup lcal
b.l lt but to a.lvocalc thcm, lor t,/, i lhoul thcle
ralctl ,nc nrr�cr notc tcriont iniwics ond la'
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CONTINUEO; LAP SEAT BELT INJURIES

utoultl otlrtr iu autonrcbilc coll i t i ttttt 'tolitict
:o,ra

Thc substi lution o[ I rhouldcr' l lp bclr com'

bin.rion:,[,t.t.J lor only thc ringlc lrp laet bcll

ir rndurlly tvolving as thc ncxt rlcP Iorwalo

*trich rtrc public murr trkc lo altord lurrlrcr Pro
rccrion. lndced. one tttry facc thc Pooribl ' l lPcar'

l ircc of diftcrcnt important laquchc wltlr t lr lr rn'

novarion, bul l ikc ihc urc o[ lep !.r! bcl(s, it

rhould rrot bc I t lctcrrcnr lrom a rhift towlrd itrt '

provcrt ufcrv cquipmcnt. Coolxnrivc rtudicr try

ilrc ptrytici ln. automotivc cn6inccr, and ll iSllwiry

r,rtcry iclmr mus! continuc and lx crplndcd'

FIVE C{SE REPORTS of paticntr wirh in.!urics
(rotn automobilc misltalx lre Prcrcntcd ro i l lu! '

lrrtc ccrtl in tvlxr o( lcrionl wlticlt nlay bc l$o'

c i l t c< l  w i t l t  lhc 'u*  o f  l lp  rcar  bc lu .

Bccrurc of t ltt spccific mccltrtt irt lrr irrrolvcd' thc

inlcrtigation o[ t l icrc princilr lcr bv tltc tc]m rl>

proacli providcr I bcltcr unrlcntanding of .t lrc'tvra 
of i, 'a",-.n, wlticlt ir nccesrcry rntl l l tc bcrr

dplrcrtunirv lor lull rccovcry of l l t:r( l):r(icnt'

CASE REPORTS

Cenical SPine Fractute
And Vocal Cord PatalYsis

Carc !r!:' R.It.. ir young millworkcr. rvar ld'

mittcd ro thc ho:pinl 'on Junc 5. 1962. traving

bccn iniurcd {2 hourr prcviourly in a twocrr c:' l '

l ir ion. Ac ur wcrring a tap rcrt bclu Although

rr,unn:C. he wq.: nor uncon:ciout lnd rccll lcd thar

hir ircerl hrd l lcxcd rcurcly lorwlrrl rculring in

rhe rrering whcel tatchiig him bcncrlh thc chin

(Fig. lA)-- Immcdiarcly aftcr thc injury, hir, rcr'

oirrtionr wcrc vcry laborcd wlrh t(ndor anc lu'
'onclavicutar 

rt lrrction. Hc could not rpcak rbovc

i whirpcr, and on ltrcmpring ro rwallow lluidr e'

marL,cd rcrropheryngcal rwclling - cr-uscd .him. to

choLc. Thcrc rat r comPlctc Parellrit ol t l lc ntlrl
vocal cord. marLcd percrir of tlrc lc(t cord' rnd

dirol:tcmcnr o( rhc l itr rry.cnoid carti legc' Rocnr'

x.t iog-* ol thc ccn'icel tPinc dcmont(rrlcd en

i",-,t i ion of thc ncural arch o( thc rccond ccrvicd

vcncbn lrorn ir: body with rlight dirruprion o[

Fl8. lr':

tnitially the patient sustaln3 acute ilexio4S!$-a
Jervicit spine catching the chln on the st'ering '

.Rcprintcd councrY Journel
No.  l t ,  l {  l -15{ ,  (1965)

172 ?

wneef. Tne diagram dem6nslrates the severe

ii"oerutt.ntlon o-f tho cervical sPine, which' viith

th; slumping ol the body, provides the mech-

anism lor the hangman's fracture'

the rrdiclcr of the tlrirrl ttnical rcnebn (Fig'

i s) .' .t ,tttrt .d deglcc of rwclling wrr ^dcmon'
r"l",f in tlrc rcrroc-roplrrgerl frcl 1! C{' C5' end

C6 tcncbnc.

Tncrion wirlr Crurchfield :liclcml tongr w:r- rp

ntica- tiiotttt af.cr ldmitlion ro rhc horpial' A

l..ii*ti".; had bcen pr(ormcd r(rcr thc rcci'

.r'*"'ii;i,-i. 
',rt. 

*..1,,,on of tirc lbore f,nding"

irt.ri rr. no ncumlogic (tc6cil' sLclc'd trr''

;i;;-*- conrinued until shortly lrcfort dirhargt

frorn thc lrocpiql ninc wcckr afrr tn]ury' rnq r

ccr"ical brrcc wrr inrritutcd (Fi8' lC)' At $!

timc lhc lnchcqromy wal trill nccct!'1ry' 5usL'

q,.rcnr tarynpll. rurtcry wlt nquircd to rctort

rhc orticnt'r vorcc.

A (ollow'up cvaluation on Novcmbcr l '  196!

th;;;";" 
'ncurologic 

rbnormality cxccP' . 
[o

:liglrt rcrcnelr o[ tlrc tnurcularurc o[ tJIt nccr.

Comrncott Tlu peticnt wal originelly - edoitra

to thc ncurcurlicil :cnicc bcceurc of hll ccftlcr

roinc tncr,.,rc ind wal rrcalcd in rlclcgl l$ctro

i:':';;il-;i ir.uitiarion' Bc.urc of h

lnntl.O i.,toptraryngcal srctling rnd ' thc con
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rig, ii, Lut.tur x'rays show an avulsion ol the neural erch of the 2nd ccrvi'
ca'i ,.rt.or. with slight disrup(ion of the pedicles of^the.C3 venebra' (From

;;;;i;;; ;i'.i; ioiinar ut 
'Neurosurgeni, 

2. No' 2: t4l'r54' re65)'
ilr, lC, R"p".t cervical spine x'rays with the patient in a brace show Sood
rellignment and some healing of the tractute'

l lcc panlv:is of his right local cord und par*i:
Lt tt,i tctt onc. it wrr ncccls;rry for him to h:ve a

rrechco*omy. Suhscqtrcntly. the ololaryngolo6irt
pr{ormcd larangcrl :urgcry in orclcr lo rcltore
rha Dtucnl t r 'olcc.

Tl,c oati.nr rtcallcd flcxing hir forchcad down'

reJ. Jrkning hir clrin olci thc lrccrint whccl

rnd thmwing'-hir neck into :omc hypcrc:ttcnrion'

Hc war wcaring a lap ret bclt vhich. no doubr'

orcvcnred him irom rtri l ing othcr Pans o( rhc in'

Lrior of rhc clr more rcvcrcly but rcrultcd in rhc

paricnr "huging" hiru*l( on drc *ccring r hccl'

In 1965, Schncidcr. ct oF: Prc:tnlcd cight clrcr

of trrffic iccidcnn io which rhc pacicntr ru*:incd

r (ncrurrdirlocation bt C2 end Cl vcrcbn wilh

r bilercnt lvulrion of thc laminer archcr from

thc @ vcncbnl body. Thir iniury uruelly wrr

rscietcd with ticrlc or no ncurologic dcftcir. rnd

rirc roinc hcalcd quirc rcadily wirhour oP'nrl lon

er long a: edcquirc cxcmal hxlrion war Pro'
ridcd- l{, wclt 6t-ting four'po* brecc rrom for tcn

FEBRUARY, 1968, MICHIGAN MEDICINE

] '

wccls is rtuirc atlcqurre lor therc purprcl' Tttil

rerron war madc by tvro ncurosurgtons (scnnclocr

erid Livinrrron) worhing in coorEli l lron r{l ln lwo

;;-,;h';l;;;i'" 1c'i rno Hirnilron) ' Tlrc.lat'
I* f-i .Lt.-.a tlut rhi: highwlv accident injury
rver ri inilar ro thaa rccn in ludicial hanglng r' l lcr

rhc "drog" tcchniquc wer u*d' Thc lcrion iucl{

*- .uit'a.t tiu.d'by \l'ood'Jonoa (Fig' tDJ end

i"I*-o "i.,iv con6#ed bp 
-othcr 

eurhon'o Thc
;;t-;il 

'for 
thc dcvcloPrucnt o[ "hrngrn:rn'r

lncturt" ir bot rctatcd by quo:ing lrodr ulc anl'

cle bv Schniidcr ct dlu: ". . no! qrly do tnc

ioinJor ,n. atlanroexial comPlcx con(c-r uPon rhc
'rit 

il,rr. 
't.q"iti.. 

nngc of mobiliry (flcrio<r' cr'

i.*ion, -,.',ion) bui tlr complc: itrcl[ rcwc

eLo ro rnnsmit rhc rci6h: of thc cnnturt to tnc

i"-Jin.a ponion of tiie ccn'icel rpinal column'

*t iit u.ci"l rr thc rhird ccn'ical vcncbn'

Thc iuncrion o[ rhc ccwice-renium rvith rhc

lrc ro iocall vcncbrel column ProFr coru(lrui'r

t' ti,a of mcchanical weaLncs in rlre lPlnc rns

1Il



I t j l
l j l' 'r I,  : 11r.r ll\ll
" " l l
. ' . 1
r l - '

. lli
".: li

ti,

. /r ! :
I

, . ,

':/
r f :

t

tl
it
Il
I

,li
ri
it
tl

i
:,1
. :

,I
!
I
t

,l
' |
' :

' t

hcrc rhc rhird cen.ical vcncbra frrrnrr e fixcd
point. Thc rpplicarion.of rrrch a dirruptive lorcc
ar rhi. op.rrtirc in judicial hrnging wilt rcnd al.
wry! to dcnch thc ccrvicoctrnium (rom tllc r"ra
of thc vcrrrbral column. Tlrc rirrrlrion o[ thc linc
o[ . fncrurc. in  jud ic i i l  l r rng ing ( lhrough rhc ncu.
rrl rrcn ol ltlc rxit or cvcn rlrrough irs body or
rlrrough lllea o[ rhc rhird vcrrcbni' is, rltcrcforc,
undcnrandablc, prrricularly wlrcn thc normai

e 1 r  q : ^ |  o c , L  t   t J t J X I L S

n:. !t r tmr t.r crr{.I, (.. r. tD-..r.r,t r d j*||.t lbrr*t.. i.t-rrr!..rr [f dt x rtr
.a . . t  {  . . . r - -a r . l  r rd .  

_  " -  "h r^q ' | | . r '1 , ,

Fig. tDr
Reprinted from article by F. Wood.Jonesr;

l iner of rranrmirrion of cnnirl . .-, ,

::T-o_. ! rl.r.. I ii. il. *.iii l "" r,i,TTJ,'f ;Hlcontcnu lt annirnil lcd bil l tcra,.i pitr t - cona y r., il;'i;.;i;;,:'Y.; T"JlHfi
lll...,uR.1i3r arricutrr.procsr of. Ure arir. rli il.trnct uniring in rhc body of r
rtrc ba.c of 

'rhl'J;,l;'r;.t:t#f tual ri
i, rn n,m r r i .a'i.ri-nll ..ialiiili: - I T"", *osb(
ri".'. ;;;;ii ;;;s in. liiij''"ilill-"ffi;tiffi.
icr rnd.dircr mcdianly and along rhc linc orli-
l;rc. rnd po6r.rytrpophylo bilarcn y. Tl,crc ih[lincr of tnnrmiuion divcrgc (rom dte fart *:lin rhc ho<ly of rtrc arir iir*ay -l.,i"ii,Til
of . rhc hrcral lino pesing rtriougtr rtrc wca-Gpoinr ol rhc ncrrral jrch ol'rhe axir whi.h i;-il;-.prcdirpo*d. ro ruprurc in a hangmrn,r fncru[.ltowcrc-r induccd. Nalurrlly, the lcquetac of hr,ns.man'r (ncrurc can bc srudicd oty. in "ii,iriXil
tralFc accidcnrt rvho lrlyc tutrincd, :uch e tn<.Surc rnd lct lure tltrvivcd." .:;

Pcrhlpr .rcrrrc of rhcrc ncck frr.,,rr.'Elieai:
tu*atn tllerr. inrurict on rlrc srccring whccl or. ioir $mrrar ltthton. bv- "han8in.g.' rhcmrclvcr on thclInttrumcflr prncl walh rcvcrc hypcrcxrcn:im of.rhc, ccn icrl 

^rpinc :nd ihc downwira jcrf ot-$i.
oo(rv 13 tt ficxci lorb.rrd ro thc lloor'of thc vc.lh ic lc .

.;

Lumbar Spine Fracture-Dislocation i
And Perf oration of Small B otvel r
- 

Cc1 t: T1rh ninc.ycar otr.t, rigttt hrndcd girli
wui -lnlotrc.t rn an auromobile accidcnt on I,lerdr.1. l!{i6, She wal alrrown torverrl rtriting hcr had,
againrt rlrr righr rir.lc of rhc iolrumlcnr genJ
tcnrlciirr; lrcr Ir{nricntl!, un:onrcioui Thi'r e(urred in.sl)irc-of rhc facr thar rhe rves werring e
hp trat bclr. lr rhould bc cmrrharircd rlret ihc
rcat bclt. rr..u romcrvlrrr loccly'lpplicd. Shc hed
a lrclrllclrc and lowcr back piin.'i{cr viuJ rigru.
wcre normal end lrcr pupili wcrt cquel end 

-x.

tivc. Tlrcrc wu bilarcmi ncriorbitai crchvraair'
rvhiclr war morc markcd an]und rhc tctr cvl $rc'
Itad bibrcral abralionr lnd ccchymcir ovcr rha.
ilirc crcr. :rnd rhc inguina.l l iganicna (Fig. Zf) -
\\'rur arc cxccprion of thc merkcd rparmr ol tbc.
rbdo<ninal nrurculalurc. oricinaltv irrriburcd o
rpin;rl conl iniury anrl eh,lominal'well cdr(urioc:
thcrc wcre no ncumlogic findingr.

X.rarr of rhc rtrrll dcmon$racd a linaar tsfi
lronral. rLull (Fcrurc (Fit ga) , Thc lumbrr rfoc
lllnrr dcmonstfiltcd a distncrion [ncturcdirle

Flg: lE
Anterior and latenl aspects of craniocewical
reSion to illustrate the lines of transmission of
cranial weight through the a anto-axial comolex
to the spinal column.proper and the conseguent
mechanlcat vulnerabitity ot the neural arih ot
the axis (AJ,E cave). (From schncider et al,
Joumal of Nourosurgery, 22, No. 2: l4l-1,5a,
I:D5)
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ri,r|l at tltc L1.L! intcnertebrrl r;:rcc rrith r rnild
{,Ilpr€rrion lrrclurc oI tllc LJ vcrtcbral brxly
(f isr. :rC and !D) .

1'1c p:rricnr war lrcltcd iniril l ly with bcd rct
orlr. Hcr :rbdorltin:rl rigr|r dir:rppcrrcd arrd rltc
lrcgan catint notrnally.. Tltirrcctt rl;rtr following
hcr irrj|,lry lhc rurgrcirl Intcm norc(l incrcaring
riglrt lowcr qulrlrtnt tentlcrn6s. Subscqucorly,

F i g . 2 B ,
The skull x-ray demonstrates the
left linear lrontal fracture.

€
| l

t .

I
(.

3

FIg. 24.
Th6 photograph taken a week aftlr Iniury shows
bilatera.l periodital ecchymosis, a laceration at
lhe lett angle of lhe mouth. and bilaterat ab.
dominal abrasions above both iliac crests in the
inguinal regions anteriorly.

FEBRUARY. 1968, MICHIGAN MEDICINE

rhc bctamc nasrcat€d lnd romiral inlcrmjrtrnrll'
Thc IVBC rorc to 11,500 end r llat plarc and up
right r-ny oI thc ahlqmen wcrc comPariblc wirh
bowcl obrtruction. Gcncnl surgicll conruftedon
wlr obraincd .and opcrerion wer advircd. At op
cndon t poinr o[ ncrrly cornplctc obrtruction o{
thc dirtal ilcum t0 inchcr ororimel to thc ilco
cccel valvc war [orrnd,. TU irium h:d bcc'n in-
jurcd oo iu mcrcntcric bordcr in rwo edjaccnr
arcar. -Fhc obrtrucrion war clu!.d by e cunbina.
rion ol rarring end adherionr of ncrrby loopr o[
bowcl !o rhc ritl o[ injury. Tcn inclEr of imell
bowcl t{crc rc-ctcd (Iurcortc) and conrinuiry we:
rc*rubtishcd by an cnd.o<nd analomoir- Two
hrrndrqd ml of rrcrilc rcrour fluid wer arpintcd
fmm alrc pcrironcun Parhologic craminlrion of

175
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rhc rcsctcrl borvel dcmonrrntcd r probablc ritt

o( ocrloration r"/t l icl l rubtcqucnlly ! ' l lcd' un

,torit s, t9oo. l lrc orl lrol)cdic !urxcort (smitlr)

cipost,l t lrc lPinrl dittrrclion lrJclu redir lca(ron

i i r i  rna  toun i  rup turc  o [  thc  in tc  np inour .  l iga '

rncn t ,  ru l ) t r . t t c  o f  t i r c  c rp ' ru la r  l iF rmcnt  o l  lnc

(rccrr. niDturc of th( l iKltt lcntum flavum lnu

.orn,ri.,. i ir locarion o[ rhc (accu. Thc [l 'Ll l in'

,.rrpinou, rl irtancc wrr approrinratcly twicc nor'

nral'. Thcrc rpinous Jrtoccr*l rvcrc wircd tqlcthcr

;rntl r rpincl'Iurion wa, ;rcrforntcrl uring lrt i l i i tc

i ,on .  x l r t r .  Por r -opcra t ivc  x ' r ry r  o f  t l l c  lun lbar

r>irre rlrowcd almur tontplcrc corlcctloo o[ (nc

.i. lonnirv (FiK5. !E anU iF1 . Sltc rtar placcrl itt

u Us,l" i lr i  rnd cti '<h:^rgcd from thc hopiol on

*oril 21. 1966. Ar rlr ir t imc rhc w:$ ncurolqgical'

ly'ncgarivc rnd arytnPlomaric.

Commcnti Thir l i tttc paticnt lrad a combina'

tioi o( crrnial. rpinel. :rnd abdominal injuricr'

rrooriblv tluc to rhc [:rcr l lrat hcr tcar b'l l  wrr not

irop.r[y t igltrcncd.r':: i  Ncverthelcs!, thi! 16lnlnl

i . ry  t i fa ty  LcPt  l rc r  f rom r t r i l i ng  hcr  chcr t .anc t

.b<iorn.n rFrinrt t ltc inllrumcnt Pancl' ]hc ob1cc!

morr {rcquinrly rrrucL in lront riSht Prscngcr
hlalir icl.

CONTINUED: LAP SEAT BELT INJURIES

l )  Ruprurc  o (  thc  in tenp inout  l ig lmcnu,  rq ; .
rquently vidcoinf, o[ t ltc intcrrpinout rP{c..

:!) Ruprurc o[ thc crpuhr li8amcnu of rtu-i.

I
f.' l

' ': ' }
;-it
i:il
:i:t

Fortrrnrrcly. thc rlull fracturc wu ..t ly . -., i
l i nc r r  one in  thc  f ron t r l  r rca .  I r .war .uncompl i . . . ,1
ca tcd  by  rny  in lncnn ia l  l r : rumat lc  lqnon.  Smi r r r : ,1
rnd Ktu(cr{t hgvc rhown that whilc I myriad.olr i;r ' l
lcrionr ir produccd in bcltcd indiridualr rhc onlvrjJ
lcrion thrr ir uniqu: 1o i.at bclt l lap) ut.n ir ".1
rhc pencrn o( rhc trid.lumbar tpinc in.juric.- Ur.l, lJ
l ikc irny othcr lunrber rpinc in.iurt ia it chrrrc..:d
tcrircd by: : ' . i l

firccg.
! )
{ )

mine.

Complcrc ruprure o[ tlte liglmcntum fflvurp...
lvlarkcd widcning o[ t ltc intcnencbral lon i:

5) Llinimel comprarion. o[ lhc anlcrior-sci]I
n:rr o[ rhc lower vcrtcbral bc.ly, or a verilt ion d.'1.;
ih. po,,.rn, thc chicf of which ir r [ncty-r; .tr. ' j '
rcndin6 horirontully througlr !hc. body-, thc pdi-.:\
clc, rlri tranrvcrrc procc:r and rhc rpinou: pra. j

duolicarcd twrntv{nc
l tP tcat Dcl l  modlhcl ,

.!

I

C!6CL

Thir pltrcrn har
rimcr in thir rricr-

bacn
I  l lc

I
t

t .
r lil
I

Fig. 2 (c & D).
n-g. ii. uu.o., spinc r'rays dcmonstrate the.degree ol distractlon at U'L:l

and UFL4 intetYertebal tp"."t-'-inii ii well llluitrateo by lhe atrow3 adia'

cent to tie distoned spinous processes'
lig, zo. ne lateral view oI the lumbar spine demonstrates.the enlargement

oiin" r:-U InteNertebral loramen due to disuaction of the joints'

il76
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Fig. 2 (E & F)'
These r-rays show the reapproximation of the L2 and L3 spinous Processes
rnd ihe st3bi l iz3t ion of  the lumbar spine by the wir ing and spinal  fusion
which was oerformed.

r|tc coll ir ion forcc in luch a say as lo bc a rig'
nil icrnr hctor in tltc procluction of rhir uniquc
lunrbar lpinc injury.

r-cirhcr r[c :Lull fracturc nor the dirtrrccion'
lracturc o[ tlte rpinc war a:sociltctl rvith ncuro
logic dc6cir. Tlre abradcd rkin acros tirc Sroin
bilarcnlly ir r typic;rl lqp icrr bclt contu5ion.o
Thc child's init i:r l alx.lominal rigrr wcrc probublv
,luc to e corrbin:tion of conturcd abrlominrl wall

injuricr a:rciated witlt rupttrrcd virccn harc bccn
b€cn rrPoncd.l.!.='rr

A comprchcnrivc rcvicw of the variour rcat belt
injuricr har bccn prtrcnrcd by Snydcr rt ol.r

Fractures ot Roofs ol Both Orbits
And ths Naso-orb ital Region

Cerc 3r I.S., a small fony-one ycar old. right
handcd hourcwifc, war occupying thc fmnt par'
r€ntcr rcrr in an rutomobilc which war involvcd
in a hcado{r coll ir ion on Dcccmbcr l{, 1966 (Fig.
3A) . Thc raulting damagt war photognphcd by
thc anatomirt (Huclkc). Thc peticnt'r hurbend.
who did no( lravr hir rcar b€lt fagcncd. $rucl
rhc windrhicld .(FiF. JB) and rurtrincd laccrationr
ud bruircr o[ hir farc end rcllp. Hc war no< rcn.
dcrcd unconrciou! t'lil wi(c had hcr lap rcer bclt
h5tcncd but ncvcnhclcr: rrrucl hcr hcad on thc

. cd6c of rlrc insrumcot pancl (Figr lC ihru !F).
Shc did nor lor consiourncL Upon examination
hcr bloal pnqarurc war 170/100 and hcr polsc war
88 pcr minurc. Thtrc wu a bloody scrour lluid
cxuding from both norrri lr. Shc hed. {<cnli.
mctcr laccration mcdial to rhc righr cyc, bur hcr

and a conrurcd or lxrforatcl bowcl. ,{rlrout(h
rpinel cord injuricr rnay bc'asociatcd with r l)art.
lyric i lcu:, a lncture.didcarion at thc Ll-Lll in.
anp:cc could not fccount for thc rtctur muclc
rpesrn. A spinll cord injury at thir lcvel would
rnanifcrt itrclf bv ncurologic rignr in rhc lowcr
cxrrcmitic:. and nor in thc trunk or l lrdotncn.
Tlrc rignr rvhich aplrrrcd two vccli: l ftcr iojrrry
wcrc duc to inrcsrinql obsrucrion. Alerrncs o[
thc :urgicel iotcrn in dcrccrin6 tltct rignr and
thc prornpt lurgical rrcarmcnr allowcd comPlctc
rtcovcry lrom rhir injury, Surgconr thould bc
rwarc thrt injuricr rcvcrc cnough 10 conturc tlrc
a&lominal uall m:ry rlro contux intn.lklominal
ri:<cn. Thir rnay lc:rd to <lclaycd pcrfontion.
rclrring. hcmorrllege, or inrramural l lcrnaaotrla
lormErion in bowcl. Othcr casa o( lap rcat bclr
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CONTINUEO: LAP SEAT BELT INJURIES

Fig. 3A.
The result of the head{n collision in which
the patient was iniured is shown,

Fig. 38.

The driver, who 'Jvas not wearing a seat belt.
struck th6 windshield with his head. The point
of  impact  is  at  the center  of  the 'sPider  web'of
shatterod glass, while the point where he sus'
tained his lacerations is about six inches below.
This downward arcing of the head thus accounts
lor the slicing lacerations so commonly seen in
accident victims striking the otd type of wind-
shield 8lass,!r (Since 1965 American model cars
have used a new improved windshield which
markedly reduces the lrequency and severity ot
facia I lacerations).

r7E ?
l

The patient, riding in the guest passenSer seat .
and wearing a seat belt, was thrown forward so
that his head struck the unpadded and unyreld- l
ing instrument panel. Cnly smudge mark$on-tho
edge ol the instrumenl panel indicated the point
ot impact.

' Fig. 30.
The acutE lynmettical btow of the head aSainsl
the dashboatd i3 shown with conside6ble hyP€r'
ertension of the neck Note the testrainin8 ac'
tion ol the seat belt with the associated llexon
of the lumbar spine. This type of panetn is er
pecially true lor small occuPants' Taller indivrd-
uals will strike the top of the insttument pan€L

-i,
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Fic.3 (E & F).
ini.nturior'tnC literal view exhibit the compound fracture of the nose and
marked inward displacement of the nasal bone'

F i s .  1 ( G & H ) .
n-c . l c :The |a te ra |v iewof thenoseshowsthecomminuteddepress iono |
il; ;;i 

.i;- 
ine paper'thin bones (lacritnal bone. and .lamina papvracea

;ftffi;itbon") whitn'make up the medial wall of the orbit have also been
Iractuted and displaced backward.
Fig 3H: The fracture ol the cribriform plate is demonstrated anteriotly'
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pupil: rrcrc cqual and rcactcd to lighr. A rulxon.
junctilal hcmorrhage war notcd in tlrc right c,rc
rncl rhc cxtraocular nrovcmcnc impairrd in all
dirccrions; rhc righr pupil wrr ? nrill imcrcn lerg.
cr tlun rlrc lcfl. Thc r€mr,indcr o[ hcr ncurologic
craminetion wrt normal.

SLrrll x.rr1r rhowcd pncumocephalur and dcm-
onrtrr(c<! rhc dcprrrrd comminurcd compound
lracturc :ta alrc netion (Fig. 3C) witlr (racrurcr o(

:

rhc roof o( borh orbirr rr rvcll as fnclurct ol rh.
righr zvgoma,. naral bono, and rncdial wrllr oi
borh orbirr (Fig. lH).

A rnnrcoronrl incirion wlr madc artd a bi.
fronul crlnioromy barcd on a ri6hr rcmnont
murclc flap rv pcrformcd by thc ncuruurgco,^
(Schncidcr). 'fhc inrrcr oblc o{ thc lronr:]' rr-
gion hnd bccn avulrtd from tlrc orrrcr tablc bilrt.
cnlly rr I rolid ;riccc (cn blo<) crrrying wirl it

titl
;il\ l l l

iilt
iilt
:!ll::ril
t ' i l

iil
;l|

t l l

ili
t'lt

iil
1ti
ill
/ t l. t l l
t l l

.:ll
;li

Fmchr.rd r€f ol
lell ortiil

Latt ctritol bnred
Bolh tobl6 of rkun

Rlqht f6.ttol lobc :car ttrclqh duml hcisim

Flg. 31.
Inrlrt top, lrfL Site of craniotomy exposuro.
ln!.rt top, riSht Actual photograph ol sito of "en bloc" avulslon of inner'table of fmntal bone bilaterally includlng ctib.ilorm plate, crista galll and
tho roof of both orbits (doned lln8).
Low.r dhgnm: 'This drawing identilies the structures at the site of the
lesion seen ln the photograph above.

i R'gfd ortitol conrcnt
Awtscd inmr lobh irEludf4
r6ts of Eh o(tiB
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f is.3 (J & K)
The patient is seen five months postopetatively with thc nasal bones in their
normal position.

thc cri{r galli and tha rnrarior ponionr of the
rsrfr o( r|rt orbir bihrcnlly (Fig. tl). Tlte inncr
end outcr booc teblcr wcre wircd aogcrlkr. Tlr€
porcrior orbiral roo{ ver complctcly morcallakd
oilatcnlly arrd lpd rc b. crci!.d picccnrcrl Four
hccntionr in rhc dun could bc rcac$y clo*d bv
rinrplc ruturc, l\'hcn 3htrc ruturc lincr btrc acrtcd
bv rhc injcction oI iixligo cminc inrndunlly.
-rhc dun wu vertrdght- Tlu plrrtt rurgton
(Grebb) rhen rcpeircd tlrc hcill laccntiocr ud
rrrformcd rn opcn rrduction ard inrqrnel wire
hrerion o( rhc'nrsl fracturcr lflrc pericnr rt-
ccivcd rriple entibioric rhcnpy and mrdc an un.
crcnrful rtcovcry..She w:r dirhargrrd oa Dcctm'
bcr !0, 1066. wirh-rliglrt diplopia oo lcft larcnl
rrrt.

Fivc. monrhr potropcrativcly at l rtrum virit
drc vl rncnally ehn. uympomtric lnd hatl ob
uincd e good ccsredc rcrult (F;p !J md lK) .

Cornnrntr tn thir acci&nt thc drircr uat no!
rcaring hir lap rat b<lt end war thmwn forwanl

ovcr tlrc nccring whcel rtriling thc rindrhjcld
wirh lrir frc. Tlie laccnrionr which hc rugaincd
ucrc tvpical o( tltcc occurring by downk-rrd hcad
rrro"cmint rrith tlu facc pasing through rhc glarr
rr lrlr b:cu ds'.qibcC by FIuclLc, Crrbb. and
Dincn\an.:r Thc poinr o( impac! in rhir accidcnc
var-hcadon, u,ol in linc iirh rha fronr gucrr
pr$.ngcr; rhc driucr lv:: omcwhrt Prorccttd by
rhe rrccring vhccl,

tn rhc car o{ hi: wifc. who vlr in liac vith
rhc impecr, thc rat bclr undoubrcdly r:vcd hcr
li(c bui ncvcnhclcrr rhc *rucl hcr lrcad on thc un'
paddcd lnd unyiclding interunEn! Pancl. Etlrrn'
llly rhc rnot lriling lcalur: oI hcr injury war e
mar|icdly dcprclrd nar-orbiol fracturc. dE Gr'
rcnr ot vhich wu confirncd by rJu r.ny exrm'
iaadon. Shc alro h:d bibrnl bloody ccrbro
rpinlt fluid rhinorrtrca indicling cornnunicerion
wirh drc rubanchnoid rpecc. If uch dninegc ir
prmitrtd to continuc untrcatcd rurgically, tltc
rrult may wcll bc fururc chronic bouu oI mcn'
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ingitir, or brrin abxclr rnd subscqucnt dcath.rl

I t  th i t  cn tc  thc  *u l l  l rnc tu rc  wot  un ig r tc
in thut th. cntite inntr tablc ol thc ull,
inrlu<ling lhc ("it l , l  gnll i  ond thc rool ol both
orbitt r ' trtt avulutl complctcly ond olmol ryn.
nttricolb, cn blor, ut tr t inglc hugc ltng,ncrlt
ol bottc.

Allhough tlrcrc rvcrc mulriplc bonv (rngmcno
rt rlrc porrcrior portion oI t lrc or[: irr, fonrrnarcly
tltcrc h'irr tto dluagc to thc orhital corttcntl Tlt ir
Itar not bccn thc urual cxrxrirncc o( thc ncuro-
*rrgcon rvho ha: rcpairctl lpprorimatclv 75 rrrclt

frott.tr lut|rrl ic fronrll ccrcbrospinal l luid 6rtrrl lc.
T i rc  o rb i t  i r  o f ten  i r r j r r rcc l .  t l r c  op t ic  ncnc  n l l y
bc ;n trlscd, and urually t[c cribri(onn plrtc buck.
lcr in ruch fncturc: wirh scrcral bonv rpiculcr
laccnring thc dun rnd occrrionallv pcncrrating
ud bccoming imbcddcd in thc bnin.tr Strclt
durrl lrccr.rt ioor arc lrcqrrrnrly arsiltcd rvit lt
lrrgc rluml dc{ccrr arrd rrsually rcqrrirc a rlural
gnfr. In tlrc car< lrcrc rcflorrcd rhcrc wcrc only
lour l incrr rlural laccrarionr wirhorrr rnv lor of
rhii t i5ruc ro warcrriglrr clorurc could bc ol>
rrincd bv rimplc intcrruprcd blac[ i i lk !urur6.
Thc lacli of avulsion o[ thc dun can bc account-
cd lor bv thc mrrsivc :inglc bony fracttre. Such
an cu blrx fracturc of thc rlull probably rcqrrirct
r dirccr lrnrnctricrl ly applicd blorr to tlrc ba!. of
rhi norc. Thir carc trtpl)orrt two oltl ncurortrgical
:rur8r5:

l. Thcrc ir alwavr 100 1xr cent morc dantagc
to rhc rlull r irualizcd in(ncraniallv ra oP
cration than is stcn in thc prro;xntivc
skull x-rav of rhc p:rricnt r{irh rhit rypc of
incturc.

:1. .-iomc of tlrc rvortt rkull incturcr oltcn iraa
arsociatcd wirh l iatlc or no bnjn darnJgc,
tor rltcrc' is a digioarion o[ forcc inrrcar] o[
r[c dircit (orcc tranrmision to rltc brain.

Dingman, rl aJ: havc urgrd thc carly rcrJucrion
and frsrion of thir typ o( naral (rrcrurc lo prc.
vcnt chronic facil l  dciormiry or dirhguntion. Thc
cxcrllcnt c6mctic I ctulr rttaincd in rlt is ;>aticnl
rupponr tlr ir dictum rnd dcmrnds thar i! rcccivc
furthcr acrirc tuppot't.

Facial Laceration
And Eack Strain

Prrvrntion oI *verr flcial aud inarrcrznirl in
juric from lrca<l imp:rct crn bc accomplistrcd bv
ldcquaac inr(rrtmcnt p:rncl dcrign in the hcad im'.
pitcr ;trcar, Tlrir ir i l l trsrnrcd in tlrc foltowing
casc:

Ccre {r Two wonrcn, botlt tlrort of taerurc, ycll
<lri l ing tvirh rlrc lront ra! rnovcd wcll (orrrrrd-
Both wcrc wcrring rlu lap rcar bclu. Thc car w1
Iorccd oll t lrc rord: ir srrrrck I rrcc ar 20.25 m.D.h.'Flrc 

irnPact war ro rhc ccnrcr frori! o{ rhc irr,
Tlrc parrcngcr l lcxcd ovcr lrcr bclr and ltrucl dra
trnPatktcd irtrtrrrmcrtl Prncl rvirh hcr lacc (Fig.
.l) . l lcri. lcr bilarcr.rl lrriorbirat ccctrymoJr, 

'  
rhic

lrad a hairl inc frlcrure o( lrer lcfr merilb. An"L" s[apcrl laccr.rriorr bcrwccn hcr cycbrowr w:r
rrrrtaincrl wlrtrr rlrc rtruck lhc corner o[ rhc radio
gril lc wlrich tl id not rlclorm wirlr rhc intrnuncn:
;ranci. Hcr rrraiu complainr wl! a lore bacl. Shc
Itad rtrctclrctl r. lre lcrrical dccp haclc murlc group
frorn tltc co(cvx to rJre trp;rcr lurtrbar arcl, At th!
tirnc o[ t lrc ascirlcnr lrcr rcar bclr rv;rr worn high.

F i g , 4
Facial impact of a seat belted passenger onlo
an unpadded instrument panel. The occupaot
sustained a hairline tracture of the left maxilla,
an "U'shaped laceration between the eyebrows
trom the edge ot the radio grille. Slretching oa
the deep back muscles in the lumbar atea was
the main complaint of the patient.

MICHIGAN UdOICIHC, FEBRUARY, 1968182

t



I
I

i

t ,
t
{
t
I

I
I
I

I
I
I
I

t

:ruolc tlte iliac crcrtr. :rrrtl rhc harl on a "rubslln'

ri:r l" fouu(lxriort {xnttcnt. Scltrrl wcckr latcr hcr
bJc !  l r ro l r l c rn  rc io lvc ( l  i t i l l f  r ( i r l rour  c l i t t i ca l  t rcar '

0r(nt.

Commcntr ln tlt ir crsc tl lc insrrument plnel dc'

lorrnd, <lisipating thc impact cncrgy. It ir t l t i :

rr.tx o( inrtrttntcn( Pancl rciPonrc to l lcad imPlct
rhir ir rcquircd for t ltc scrt bclrcd occupant. Pad'
,l ing orcr t lt ir t lcformlblc trtct:rl pancl rvottld lt;rvc
rpr'carl t lrc impacr lord ortr I widcr arcr and poo.
;lr lv prclcntccl Inor. of lrcr facial in.juricr. Thc
lcrt bclt nor bcing r.orn ltro;xrly and thc lnrsiblc
ro rn in ing  c l l cc t  o l  l r c t  foundat ion  Samtcnt  Prc .
rcnrcd ldcqtr;rtc f lcrion orcr t ltc bclt, causing rc.
rrrc:train of l lrc (lcet) bacli nturclcr,

Erachial Plerus Involvement
Carc 5: A rotrnq rirircr. tsiro ltad lort hir l iccnrc

rhr to numcro.r! rlr it ing violarionr, lort control
o[ thc car on a ct|nc, cro{cd tirc ccnrer l inc, rnd
lrrucli anothcr car. l lorh rchiclcs ltruck riglu front
ro right front, Tlre tlr istr :rt [ault rvar not wctr.

Fic s
Collapse of tha steering wheel by a seat betted
230 pound male driver. Minor lacial laceratlons
and a sore chest were sustained from wheel im-
PacL His right shoulder struck the instrument
panel producin3 a stretching of the brachial
glerus roots and cartial loss ot shoulder joint
lunction lor six months.

ing a rcrt bclr. Hc:trucli hi: hcad on thc right
ridc of rhc inltnrntcnt prncl lnd dicd o[ iotra.
craniirl injuricr.

Thc rixty-rwo ycar old 2!0 pound malc drivcr
of thc othcr crr war wcaring a lap *ar bclt. Hc
ficrcd ovcr rhc rar bclt rnd collaprcd lhc rtccr.
ing whccl rustaining a rorc chcrt end flcial la.
ccrationr (Fig. 5). Hir righr rhouldcr hld trruck
lltc in{rumcni pancl lnd hc had rullcrcd marlcd
parcrir of rlrc right dclroid" rupnrpinrlur and
inlnrpinarur murclcr with rlight wcakncs of thc
riglrr rriccpr end bicepr muxlcr and a minimal
hvyrrthc:ia ovcr thc C{ dcrmatomc. Thcre wcre
comprcsion fractura of thc T9 and Tl0 rcnc'
brrc rvirh panvcncbnl hcmorrhrge, a fncturc ol
rhc righr lccobulum, thc right in{crior nmur o{
thc pclvir, a fncturc o[ thc rrdial hcad of thc
righr clbow, a trimallcolar fracturc o( thc riShr
:rnklc. (ncturcr o( thc lcft rygorna and rhc rithr
ma:rillary rinur.

T1rc paricnt wrt in trrumetic rhock ll thc timc
of admigion to tlrc lroroital. Altcr thir had bccn
trcarcd a gencral surgcon rrrturtd thc facial laccn'
rionr including a tranrcctctl parorid duct. The tri '
nrallcolrr lracture wrr rcduccd and rnbilircd by
inrcmal hxarion and the fncrurc of thc right cl.
borv placcd in r cart by rhc onhopcdic rurycon.
Thc ncurootrrgical consultant rcvicrvcd rhc :ymp
tomr rcfcnblc to rhc right uplxr crrrcmiry rnd
Inadc a diagnoit o[ bmchial plcxu: rtrctch injurv
rvhich war rrcarcd by ruPPon rnd phyriorhcrepy.
Thc paticnr'r couric wa! onc o{ contintrcd im'
provcm€nt with dircharge from rhc hopiol rir
wcrhr :r(tcr rhc injurv.

Comricnar In rlri: scrcrt accidcnt thc unbchcd
drivcr o[ the onc car movtd our of hir Pocition
bchind thc whcel to:ustain fatrl injuricr whcn
llc ttru.L hir hced on rhc right ridc of thc in'
rtrumcnt pencl. On thc othcr hand thc bcltcd
cldcrly drivcr of rhe *cond vchiclc rurvivcd el'
though hc had muttiplc injuricr which wcr€ nth'
cr ruccclfully trcatcd by a rcam o{ rurgco . ln
thi: crsc rhc lap rcar bclt no doubt llvcd ahc Pr'
ricnt't l i{c.

Dtscusst0N
Tlrc multidiriplincd approach to thc carc o[

highwey injurier nor only providd t bcltcr tr€el'
mcnt (or thc prticnt bur rcvcal,r rome intcreling
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CONTINUE0: LAP SEAT BELT INJURIES t
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F i g . 6
Lag-shoulder belt combination, Note individual
buckles lor the lap and for the shouldsr beltr
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loions posibly relatcrl ro rlrc urc of lap rcat bclr:

thc ltangnrrn'r fractrrt 'c (Ca:c l), allc . l i !traction
frrcturc of rhc lumblr rpirlc (Ca:c :). injurY lo

aha rb(lominll virccn (Casc 2), and thc "cn bla"
frrcturc o[ thc inner t;rblc ol thc rlull and naro
orbit:rl rcgion (Casc 3).

Dcl{alcn..l nli lravc Poinrcd ortt that injttr ic|
which rccm dircctlv rclrtcct to tltc lap rcar bclt
"lrc lctrt:rl lv t lctermincrl lrv otl lcr f lclon ruclt lr

a fri lrrrc o[ r:rfctv bclt inrtalhrionr ;rntl lcrrical

acting cnrh forccr." Carrctt and Braunttcinr'
rtudicd tlrc "t.at bcl! tvntlromc" in 3.637 occu-

nantr of 3.?7R accir]cnl' involrcd atttomobilcc end

iountl l i0 of t lrcrc lxople lt ird rcccitcd. rn inir 'rr,v

ro the lowcr tono. Ol t ltc'c, trvcntv'rtx tnlurtcr

rvcrc rcqlrdcd u scriotu. conrirt ing o[ inrra'ab'

dominrl inirrria (7). lxlvic frrcrttrcr (?), and.

lumbar rninc fmctlia (l?) ; btrt rltc maioritv of

thqrc txoDlc u-cre in lcry rcvere accidcng' Thcrc

i.r,r!|".o; r.crc rble to frnd only r l ingle clre o[ a

larrl lower torro iniury in rhir grorrp, t lttrr dcm'

onsrnrins thc cftcciivencrr of t lre lep rcrr bclts

Grcrtcr ho bclt snugncs bv incrtia rccltt migllt

havc:rfionicd incrtaictt proccrion in Ca:c 2'

THE LIIIITATIONS OF scat bclc lnvc rho

lxcn rcc<xnirerl.:t Tltc rinFlc trPPcr lolio tcrtnint '

i l  highly rrndcrirablc, for wirhottt rn rcconlPfnl/ '

ini lao'rcrt bcla lhc Pr$.ngcr rl idcr out rrndcr'

neath'rrrch a harnclr (rubnrarine) and ir l iablc ro

addcd iniurY ruch lr {ncturtr or dltlocallont ol

itc ..wii.t 'or thoncic tPinc.r: 'r '  \\ 'hcn thc thrcc

Doint 3vrtcm ir urcd in which the diagonal ltnp

ir ioincd to the hp bclr. thcrc ir a tcndcncy lor

rhc' lrp bclr to bc'p0llcd upwaxlr onto rhc ro(t

rtrtc:nin:rl rr-r!1. tt ' l ier bccn rcccrr,rnerded lhl!

thc lao and rhouldcr bclt bc rcpararc (fix' 6)'

for thir comb[nation doc tlot ltavc thc undcrir'

rblc charactedrricr o[ t)tc orhcr rvsums mcntioncd

rbovc. Such a doublc. indcpcndcnt bclt rylcm

witl rtill oftcr tap bch pmacdon for the who

for romc rcaron will noa wclr rhc rhouldcr bclr'

A hprhouldcr bck cornbinrtion (Fit' 6) woutd

vcry likcly havc offcrtd rufficicnt uPPat tono -re'
rtnint inilll srlcr ro thel ir ir doubtlul vhcthcr

. thc chin would hevc bccn clught uPon lhc rlccr'

ing whcel (Ca:c t) or thc hcad impacu{ agatrur
' ,na a"tnuo.ta u oacutlcd in thc orhcr ca*l' Thc

importancc o[ evnileblc "crbin rPecc" her bccn

cmPhatircd by Hucllc end Gilar; for whcn thcrc

ir iotlapr and compromirc of thc cabin arcr' rlrc

vllue of anv rcrtrainr lvrtcm i: ncgarcd':o Thct:

i: a dcinirc nced for rn adequatc child rotnint
ryllcm.

It ir po:riblc that rcrtnining thc pclvir and
ruppcr tonro by rhc ur of thc lep ud rhouldcr
bclrr mry occa:ionrlly pcrmir lhc ccrvical lpinc
r.o bc rnaplrd a: tltc limc o[ forwerd imPect in
relr cnd colisionr Hypcrcxrcnrion of thc <crrial
rpinc can bc prcvented by thc urc of e hcad rup
oon. tt ir rrcriblc thet if ruch r hcad rtrrninr ir
hor edcqua'rclv dcrigncd, thc head and nccL could
:rrroin a rrlcrr blow at thcy rwing bacl :nd
rrriLc thc lrcrd support. Sincc thcrc ir a ccneir.
dccrce o( incnia o( rhc inlncranial cootcnl\ the
bnin could rcbound (orcibly forward rtril ing rhc
lrontotcmponl junction againsr rhc rharp marginr
o[ thc rphcnoid ridgcs wi:h Pqriblc ccrtbrel con'

. turionr br laccntionr to thc 
'tronto€mPor.l 

isnc'
rion roulting in rn intraccrrbnl c.loc

Rccntly I crr wa: ttruck in rhc rtrr ud
purhcd rhrough e bridgc niling. It fcll 100 tcca
io thc ground into rhc yard o[ r foundry. et u

crdm:rci rpccd ot 53 m.p.h. Thc cer lendcd o

i, t t, .ni. The rlrivcr.'a rhiny'four ycar ol4
Z?Goound m:lc, ver not w?arinf sar b'lu bul
dicl 

'havc 
a hced ruppon. Hc chincd ht. hcld

tiRhll! ro thc gccring'whccl durinB thc Iall rn'l
piou.it" had hir hcad on thc hcad ruPPoG nc

*.. troi ,,nconrcioru and did not comPleia o' 'nt
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-.!. rrritt. Hir onlv injrrry ruu: Incrurc of thc

T] ,1,  i , " , t r . .u t . t  T inrc and crrc fu l  c l in ica l  cr r tn '

l l l ,L^ t  , - i f t  prot i t lc . thc : rn i rvcr  at  to  wl rc thcr

lll,i 
-" 

toc.ifrc'rafcty (caturc (ould lro$ibly caur

li*l i it it..t vhcn rtrc hcxd i! not in dircct

ronracr wirh thc hca(t sul)Port'

SUMMARY

Cnif,c hittotirt ol f ire nutomobilc accidcnl

u,n'i 'nrt ttow b."rt Prlrnttd in lail '  Eorlr

o'l '-t l trte inrl it, i  nnlt t 'orc n IaP tcat bclt lhe

tur ol which ir morl tct probnbh rav'd II lc

.r Pdnt'! l i lc.

Empharis har lreen placcd on rhc trtatmcnt of

16if 
'1,;rt icntr 

bv a clordinrtcd muhidiriplincd

t.tr i"t, i .t, lrclpcd rlrcm rcco';cr' brrt in to doing

,ir. tc"nr olto nol.d ncrt ' lvpcr of iniuricr rt latcd

ro rhc laP rcrt bclt rcrtraint.

Tlrc findingt ol lhir tr dl trteg"t t ltdt -al '
touch lhc pttl icnls' l ir ' .t t ' tcrc nvcd, thc lttt '' tnrr'nArn"ri 

ol lnp nnd thouldcr bclt mishl'hirlc 
Prorirlr i nll ir ional p.tolcctio.n nnd

nnpletely pra)cttlcd n'|t Jrtlol,J Inlrrt l l '
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