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I-\-TRODECTIO.\* .

The vr,lue of the safet]r belt in reducing the frequency and severity of injuries
result ing from automobile eceidents is well  docunrented end rccepted.r ' i  t :  r5'  r '

There hrrve been suggestions ho$-ever, thut the scfety beit possesses certain
intrinsic hrrzards xnd m:ry expose belt $-es,rers to certrin "other injuries," par-
ticulcrly in the abdominul region.3 11 -spite of these s'o.rnings snd the increa-sing
use of satety belts, there hlve been only l0 rec'orded cxses of intrs-abdomincl
injuries cxused by safety belts in the accident records kept by locel and federel
ruthorities, 6ve in the -\nrericrrn literltures 3' s r0 r{ and nt'e in the foreign
l i terature.6, '6 This t-rrpe of injury is nrre, but is.serious and at t imes l i fe thre:rc-
enlng.

The reported ccses of intrr-lbdon'rinll injuries resulting from searing I
hp-type ssfety belt *re sumnrlrized in Tlble I. The -.tructures injured included
duodenunr, pxncrens, ribs, snrulI borvel, spleen rtud grcvid uterus. .\lthough no
f:rt:rlity $-rr..r recorded in this group, deh-r' in di:rgnosis lrrd trertment resulted in
prolonged hospi t,elization und extended morbiditl*.

Intrc-abdominel injuries resulting from the shor,rlder-type belt are.summarized
in Table II. The structures injured in this group n'ere hepatic veins, kidneys,
reual ertery, spleen xnd liver. These injuries lvere nrote severe lnd restrlted in
considernble nrortality in spite of early l'ecogni(ion ruld trextment.

The pre:-ent report adds four p:rtients to those in the Iitercture antl rrnslyzes
the diagnostic cr i ter iu iurd the nnnner in rvhich the injuries occurred.

C.TSE REPORTS

Cose /. lY. Jluc is l {!-yelr-old white nrule rvho rvcs driving his car tt about
{5 m.p.h. on ln icy night, when he struck the relr of rnother c:rr rvhich h:rd not
strrred to move $fter the light ehenged. He had uppliect his brekes but Nlts not
$ble to stop, rtnd the inrpxct oi the eol l ision drore the other cirr 100 feet donn
the roltl. -\lthough his crrr rvas b:rdly snrcshed, he s'rs rtble to unfr-stetr his serrt
belt  lnd get our of the c:rr.  \ \ then the pol ice lrr ived sonre l0 nrinutes lrr. ter, he
noted the onset oi rg,ther ucute lorver cbdon'rinll puin rvhich wru interpt'ere<[ b.r'

Rerd before the Ts'entr'-Fiith .{nnrnl Session of the .\mericin .{ssocietion for the
Surger l '  o f  Tr : ! r tnr r .  Phi l rde lphi l .  October  l { - ld .  19t i i i .

Repr i r r t  rddressrUnivers i tvof  l l , 'chester  School  r r i  I led ic ine und f )ent is t r l ' .  ? t r0 Cr i t ter r -
t len Borr levrr rd,  Roche,r ter .  - \ .  \ ' .  l { l i?0 r  l ) r .  Wi l l i lnrsr .
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ehrirrtecl. Tlrt' po.itive ph1-sicll fintlings s ere linritetl to lti.s lbtlonretr rvhit'h rv{L'l

Sl ight l ; -  protul)er lu l t ,  spl inter l ,  urrc l  shotred t tO er idct t( .e of  t r r tuntu.  Cotrgh terr-

<leirre.s u-ss r.eterrett to jrtst bclo*' rrnd to the left o[ the unlbilicus. There glls

guar<l i lg l r : t t l  spl int i r rg oI  the ent i re lbclonren s ' i th I rrrrr i t l t r t tu tcnttertre.- .s i t t  the

lor1'e. ,rb.lonre'r to thc lc'ft Of the ntitlli1e. Bglrel soltttdl rsere 1tbrettt. Recttl

exrtlinlrtiott rrrrs tteg:rt ivc.
Esplorutor.l. lirpnt.otourl' lriL{ cltrried Out lrppros irruttely thr('e hottrs ltfter the

lcciderr t ,  t -poD opeuiug the per. i ronel l  cr \ i ty rhlough rr  r ight par lnret l i l ln inci '

Sion, rr snt:rll rlulount of thin seropurulcnt nlrrterirrl rrlrs noted rlnd cultured.

Loore errrl;* fibr.ous eclhesion-{ \l'el'Lt etlcountered betn'een lOops of in)i1ll bo\\el

:rnd t he rlnter.ior. abdonrinul Null in the leiC nriti lower itbdonten. -\ f ree perforl-

tion \f!rs tliscOr-er.ed nrc:r.srrring 2 r.nt. itt cliunreter olt the lttt intesen teric bOrder

of the nr ic l  i leuni .  This * ' r ts r ' losct l  t rutssetsel l "  The renrrr incler of  the explorrr t ion

\\.iN neglrtive. Thc plticrrr's po..toperltive (.ouNe \its llncrelltfttl. He rrlrs di,:-

churged otr  his ser-et t th hospi trr l  r l ly  r t t r t [  recovet] ' r r ls t 'ot t rplcte '

C'ose ?. W. 2., rr rr'ell-tler-etopetl :i3'yelr-oltl rvhite fcttrirle, wls the llrur*enger

i1 the riglit ir.orrt se:.rt of the llrruil3r lrtr dt'ir-ett b;- he1 husbgrd orr Septenrber

:7,  l9d-1. she helcl  her l3-nrorr th-old duughter in her l : rp rv i th l ter  l2-yeur-olc l

sou r.irling in the bat.lt ..c:rt of their 19'i9 fotrr-tloo[ ChcYrolet. They had just

turnecl o,ito rr r :riu highrvlry Orr ., r.rinl' oser('iLst :tfte'toon ut ubout -10 m.p.h.

l .hen they s 'e1e.tr tLck in the r ight f ront bf  i t t r  ot tcolni t tg l t r tonrobi le cr l 'e l ing

rt rr speetl irr t'scess of a0 r1.p.h. Thi.s clr etrroluecl off the frorrt oi their c:!r,

."pun iso ciegrees, therr stnrck therrr in rhe relr belbre it clillre to lest 100 ieet

tlo*rrr the r.otitl. T5e frout errcl ot' the pritierrt'.s ('irr w.Ls totllll* denrolished.

The prrtienr,.s l[rsbrurcl, unirrjured, urrfusreued his selt belt, lnd plied his rvly

out of  ihe cur. .  The prr t ient,  on the othcr hlnd, hrd cotts i t lcrable bcck puin und

\\.i.rs no! lble to prove lurtil the ;1nrbul$nce :.rrrir.ett. She rr:is trnusporte(l b:/

stretcher o1 hel nbclotrtetr rrrriving 4t the hospit*l irllprosinutelv +'i tlillutes

-tt;irt5;l::tx, 
s'e romplri'etl of se'ere b*ck p:rirr ancl herclrc*c she wr-s

l;-i1g o1 hcr irbtlouretr i1 ircute tlistress. Her ptrlse rlte \\':ts 0.1, resltirrutiolls 18,

crrd bloot l  pressure I l3;70. Her l lose \r ls devirr ter l  to t l le lef t , : t t rd r !  l l loderr l te

rrnto nt of r,lottecl hlootl rslr* noted irr het left rrirres. Thc're rrus iI lllo(lerxtc illllottllt

ot  s l .e l l ing l . i th ur i r r .ket l  tenclcuress over l t t ' r  nr i t l  brr lk.  She l r l t t l  (or l t t ls iotrs ot

he ru t ' n rs r r r r t l l es . .Hc r t re t t t o log i c l r l es ln l i r r i r t i o r r r r l r s l t o tn t l t l ' I ' t ' : r - vssho$ ' c t [ l l
f r ! . r ( . tu l .e ot '  the l i r r l inrr  ol  the set.orrd lunrbur tet ' tebt: t .  Tl t t '  r t l i t lot t rer l  reverr le( l  t r

corr t t rs iort  of  thc rurtct ' ior  : t l l t lot l r i t r i r l  r r . t t l l  estetr t l i r rs f lot t t  j t t . . t  r r l>ovc thc r ight

ililrc r.rr:st ( rur rsr-ersel-r. iu,ross thc ulxtottten ittl([ irrross thc [r:ft ili:rt trest. l]ol'cl

sorurcls rrele irhsetrt. Ilritirrl lcrxlcllles.J rrrrs nrittilltll ' btlt progressed ovcr tlte

n(, \ t  orre urr t l  one-h:t l f  hours to betonre generi t l izct l  urr , l  t t rost  t l t r t t 'kct l  i t t  l l t t r

lorver rrbt lonreu j t rst  to the lef t  of  the tuidl i r re oyer the rc{ ' tus sherrrh.  Per irot le: t l

t lps l r 'h i r , l r  r r .ere i r r i t i r r l l - r  r rcglr t ise rvele tePtutct l . . \  l ' r t i t t t  t r r r t 'e of  l l loot l  rvr t-*

: r . tp ir l tct l  f ronr rhrer ( lu i r( l r iur ts.  xn( l  t r ro l r tb ic l l t t i i t r t t ' fcrs oI  hloot l  rvhir ' l r  r l i r I

l lot  ( ' lot  t \ .ere r t . .p i t ' : t l t ' t l  f rot t t  r l t t '  for tr th t l t r r t r l r : t t r t  {Rt Qt '  Stt tor l r  o i  thc Hrr i r l

r { ' \ ' e i t le ( l  t l ) i t t l v  l c t  I  kor ' \ ' l  ( ' - .
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Lrrboratoly studies reverrled l} henutoerit of 38, I rvhite blood cell count of
17,000 :rnd ir normll urinllysis except ior r ferv red blood cells per high porver

field.
Although the pctient,s vit:rl signs renraiued unchlnged, the ehangilrg rtbctonti-

ncl finclings :rnd the positive peritonerl tap necessitttted ubdonrinll explorttion.

Five houri after adnrission, uuder generll arresthesi:r, explorrtion through I leit

plrameditn incision rva.: undertnken. Upon opening the sllteriOr fectus shetrth,

u large hematomc. rv&s encoutltered. -ls the rectus ntuscle n':ls retrlcte(l llterally.

it.tis discovered to be tran-sected by the seat belt at the junction of its middle

1nd lorver thircls. The inierior epiglustric vessels ll;- undi-"turbed huggirlg the

posterior rec tus shelth.
The peritoneal cavity s.rs opened and a nroderlte rnrourlt of blood \..ns en-

countered cnd r:ultured. The nrid portion of the onrentunr had been anrpututed

fronr its rrtt{Ichnlent to the transveme colon, lrtd rvrts hrrnging by onll'one ihill

vlscuhr stalk. This stalk rvss ligcted and the onrentum renroved. The liver,

spleen, stomach, panereos, grllbladder cnd duodenun rvere normal. The small

bou.el ut cpproximrtely l8 inches from the ligament of Treitz revealed iI 3-cm.

henrirtonra in the mesentery eontiguous rvith the borvel vall. Trvelve inchet

further rves tnother henrrrtonta with a similar rehtionship to the irltestitre.

The henrrtomc-s rppe 

 

ed st ble and the bovel viable. -{.t t he level of the nrid

.n,"11 1p rvel there ulls I five-inch perperrdiculcr lrcerltion in the nte'ten[er-v'

Snrall lrcurrte vs55gl5 s'ere ligrted ud this teorrvus closed' Eighteen inr:hes

more distally rrnother such l:rcerution rvcs found ond treated sinlilarll'. The bowel

in the-se rreils \r'Ls uncompronrised. No further injury to the sm:rll bowel rvirs

found other than a nroclercte-sized (8 cm.) hemctom.! rt the buse of the nresen'

tery, rvhich s.as felt to be due to:I frs.cture of the second lumbar vertebra. The

right colon wcs contused in its nrid portion Nith iI 3-cm. verticrl tear in the

se-.o",r. Iipon mobilization, the eolon wns felt to be viable lnd lvxs simply re-

phceci rnd covered nith the remainfurg right hrlf of the omentunr. \Yhen no

iurther injury rvas found, the abdominal crvity rvas sspit&ted of remaining

blood rrnd closed. Reduction of the nasal fracture \vcs ucconrplished before the

p$tient $'r^s returned to the recovery roonl.
Postoperatively the patient $.rs nlsintoined orr I Foster frame atld mede :rn

uneventiul recover.v. On October 2?, fg6+, the pctient had c Hibb's spin:rl

fusion follo*-ed t\r'o \reeks bter b.v npplicution of * body spics, and then dis-

charged two nronths follon iug her initial irrjurlr. she hc.s norv completely re-

covered,
Ccse J. G. L., a I6-year.old rvhite fenrltle' rr.lrs tlte p:lsserrget. in the right

frorrt seirt of I Volks$cgon rbout midnight, \try 30' 196.1, $hetr the clriver lost

control of the clr untl it slid sideways into ll fire plug $'ltich struck the cer just.

belorv the driyer's door. One-hllf hour dter the rrccident, the pltierrt lrriyed at

the hospitul conlplui lr ing of severe back pl in rurd rvith l i t t le recol leetion of the

event .
Ph_t.sicul exenrinltiorr r.et-elrled u s't,ll-rlevolopctl, llcll-ttott rishetl tet'ttuge Nhite

fenr,rie irr nroderxte to trcute tlistre.-s. l)tllse l'ittt' u'ru'r I00, bloocl pretsttlc 103 7{,
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rnd respirntiorrs rrere 20. Positive ph;rsir:ll finclings were limiterl to her. nose
rvhich rvas lecl, tender lnd ss'ollen. There rvas:r -"trprlptrbic c,bra.siorr contolnting
to the po-sition of the *.elt belt. There rvils nroderllte spirsnr, rebound lntt tencler-
ness in rrll (lusdlunts. Borvel sounds were hypolctive..\br:.r-siorrs lrere preserr! on
both ktrees. -\eurologiccl examination s'as nornrll. There rrns ss'elling lnd
tenderne-"s ov'er the seeond lumbcr vertebrr,. I-rrr1's reserrled rr, frirctule oi
pedicles of the vertebra. Intravenous pyeloglaln rvc,s nornul nnd hel white blood
cell couat rvls 6,650.

-{.bdominal in jurl' rvu suspected rnd the p.rtieut \ultt observed. When re-
pected rbdonlinal exunlination shoNed incre:rsing terrderness, explorltiou rvas
undertcken five hours after atlmissiou. There rva.s it trrtllsvene terlr:rt the junc-
t ion of the second rn(l  third port ions of the duodeuunr on the posterior lnd
irrferior rspect invoh'irrg rrpproxinrately t$o-thir(ls oi the eircunrference, with l
nroderete amourrt oi fetroperitonel l  contcnrinlr ion. \o soulce of intr irperi t  oueul
bleeding rvu,.s found. The plncre:r.s wrs felt to be nornrarl.

Postopera t ivellr, she did ir:.irly rvell but complrrined of left chest rrrrd left upper
qucdrent pain rvirh slight tenderness. White blood cell eourlt rn(l rrnly lrrse re-
nr$ined elevsted for lpproxim:rtely one month. Spinul iu.sion rrlus lrceo tupii-shed
three *'eeks lollowing hel accident and rvls unconlplicrrted. .{bdonrirrul s1-mp-
tonls percisted for upproximotely orte more month. She rvc^. plrrced in rr botly
jrrcket orr .\ugust 5, 196-1, and discherged on -\ugust 7. 196+. Everttual recovery
hrrs been conrplete..{ rhinopl*sty ond submucous resectiou rset 'e pertornred on
Februrry 3, 1965.

Cose J. R. N. is l lO-year-old rvhite mcle rvho rvrrs r pllisenger irr the left
brrck sect of a 196i Pl1'mouth on the clear sun)nrer erenirtg of -\trgu.st 11, 19tt5,
shen the crr \r'ent out of control and struck l tree herrcl-orr irt l speed in e-scess
of .50 nr.p.h. The driver and passenger in the front seirt Nere able to rurbuckle
their seat belts r.r.nd lesve the ccr, hrving sufered only r fe\r fociol llcerrrtions.
The patient, compl:rining of hip pcin, rr'as brought to the hospitrl by'rrnrbrrirurce
arriring rrpproximstel-v one-hslf hour cf ter the rrccident rt l1 p.m.

The pacient lvas found to be c well-developed 20--verr-old s hite tnrlt' rrith rr
blood pressure of 1117'78 c.nd a pulse rste of 80, irt no rpporerrt tlistlcss but
comploining of hip and leg pain. The positive findings rvere limited to his:rbtlo-
nren rvhere abrasions s'ere found acro-ss his ili::rc crests lncl los'er lrb(lonren, con-
fornring to the shlpe of the sert belt. There rvos slight tenderness oter this rtlerr
but rro other tender rrels. Borvel sounds'weie present. There rvs.-- slight plirr orr
flexion of the hips but no defolnrity or inrprirment of nrotion. Pelvic rrncl ltip
filnu rvere negrtive. -r-eurologicll exrnlimtion \$xJ ttegstit'e. He rvus obselvetl.

Over the next four hours, his borvel sounds decre:u.ed. There rvrt.r slight lctt
rectus spirsnl rvith l tquestion of rebound tenderness. Over the next slr hours the
purient developed progressive lower abdonrin;rl rigidity, :rbsent bowel sountls,
bi lsrerl l  shoulder pl in and r Nhite blood cel l  cotrrrr of 16,100. Ibt lonrirt i r l  s-r:r1's,
x c]'stogr:rnt lncl peritonenl tops l'ere all negetive. Trvelr-e houls irfter rrtlnri-siott
er- p lo rltion rrllr ttlttlet'ti lkett.

Through l left pru'rrntedi!n inqisiorr the lbdonren NrL'r olrt€t'ed rrtrcl ll lo,rtll '
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fluid encountered. Exploratiorr reverled r 6-cnr. tclr, rvith -"nrall bleeding lreu:Ite

vessels : . r long i ts et lge, in the ntesetr ter] '  of  the nr id i leunr perpendicuiar ro the

norntll rrppeu,cing aclilcerrt borvel. The vessels wel'e )igutt'tl  nd rhe defet't (.loretl'

A sintilur t"*, * iound in the nresosignroid. The signroitl irself rvts Iottlttsetl,

sho\-etl subserosrrl henrorrhuge :rud rvs cluestiorr*bly rirrble. This segnlelrt \ril$

exterior.izetl ius lr loop colostonty. further explor:rtiotr rvlts ttegttive. The pe|ito-

luerl crvity wls lspit'rtterl ot'iree blootl rnd thelvound closed'

The prrtierrt retlovered *ithou! inciclent, the r.olostonry "16391[ 11vs *'eekr

lrrter, rrricl he rvus rlisehlrge(l rhrce tnd one-hrlf *'eeg: folloiving his ltlntissiotr.

DISCUSSIO];

It i* evitlent fionr the ctuJcs irr this series cud fronr thor-e in the literoture thrrt

elrr ' [1.<I iuglosis ir t l ( t t l .e l l t l l re l l t l t leessel l t i i } l i l r thentutrrrgenrentol intra.abclonr i .
nll'.Lrfet! belt injr'rrie.*. Iittrtherniore, it cun be seen thlt diagrrosis mer' be

4ifficult i".,,uru of rursociatecl i.jr,rry or circunsttnce,l. Therefore, ;.r revielr of

the cl i r rgnost ic cr i ter ic night be helpiul '

D ia,,ruosrs. Because of ihe rsrity of this iniur,v, it is inrportrrnt to cpproach

the ,rclciclerrr victinr rvho hcs been $earing & sofet-v bclt ivith a high indes of

suspiciort  thrt  he nr ight hrve ur intrr- : rbdominal  in jLrry

iirtoric,rl 4:rts reglrcling the circ uur-rtattces of the rccitle.t should be obtrined

fron, tlte p.ticrrt or]nrbuliurce perso*el, including .speed, ditection ot' imp:rc.t,

corrclitiort o[ ci.tl', rut(t ho$' the *e,rt belt rvas:lppliecl' The speed et inrprlct $:ts.in

excess oi ;),i nr.p'h. irr the nr:rjoritl' of the c:rses *nd the inlpuct w:rs ttrkeu by

ihe fr.ont of the crr in l0 of t'he tot:rl 1{ cases. The four vehicles in this series

rver.e ull bcyond repoir. Although the -rnfety belt wns rpplied correctly in-the

fr...,,, groitp of prriients, Cocke 'rntl lleyerr leported ir clse of ruptured spleen

,rrr,l fr,rclureci ribs fronr l belt incorreetly placed lcross the upper xbdonlen'

Irritial synlptonr.s tn<1 ph1*siccl findinqs rvere nrinimal' External evidettee oI

truuIlr:t corrforlriug to the t:opfigr.rrat iotr ot'the safety belt is helpful in susper:ting

int r,r -,rbrlonr in,rl irijurl', but its prese.ce or lbsence does ttot confirnr or rtlle ottt

i , r t  r"par i to,r"* l  t l l r r rnl : r .  Clrse I  i r t  t l t is  ' "er ics hld t to extern[ l  evidel tce of  t t : tuntu

*ra i .u,  the p*t ie. t  h irc l  r  per lorr t iorr  , f  h is. i leum. f  Ietr t iotr  is nude i*  the

liteniture of 79 rrrr.h r-ictilrtsr's rvho susrlrittetl lot'er lbtlonrittlrl rvutl eontusiotts

fronr rr sufet;- belt, but \fet'e othe|$'L-{e ttnirrjtlretl. The trni jured crlsh r-ictinrs

in our seric,s irlI sttstiritred loser irbdonrin$l ('olttttsiotls flonr their selt belts'

The t,hrrrrgirrg cliuic:.rl course rsith iucrc:u.ing ubtlonrirrrrl tetrclerttt'ss irrrtl gt'rtd-

u"i l.'.".', of bl,r,,.,ci .61s1111s rv*s co'firnr*tor;.. e'itlcur.r' rhrtt irrt rlrperito r re:tl i',ir.rry

hirtl occurretl. I-rt1- stu<lies lurry be of 't-rrltle irl rhc tliitgtrosis of rttptured ([uo-

deuum or grur.itl rrterus. Iteritonclrl pi.u':!celltesis..houLtl be trsetl rvhert the tliltg-

nosis is quest ion:rble,  btr t  t !  l legrt ive t l rp shotr l t l  l lot  he i t t tcrpret( ' t [  i ts l l l t ' i l l r l l lg

i , ,  t  a, , -"  b, lonl i , , , r l  i r r j t r ra hi .L{ l rot  occulred. Tl l r :  hnt l i r rg oI  i t t t  ek:r 'utet l  rvhi te bloot l

cel l  , . ( ) rrrr t  is hclpirr l  i r r  srupect i t rg i t l t r l r - r tbtLrt t t i t t r r l  i r r j t r r .v,  l l t t t  r tg l t i t t  is  orr l l '

..iuFgcst iYe.
T rculmenl. Ttt:tttrtt'ltt of

the si t rurt iot t  f i t t r t t t l  r r t  t l t t '
thc irrt ru.rrbtlotrritr:tl injttlit's rrill be tlcrcrntinetl b-v

t inre oI  cxplor l r r io l l '  Hcl l lostxsis shott l t l  be rr lh ievet l '
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reltts ln the nleselrtet]' closetl, uorrr.ilble snrull borvsl l.sl.-ss1g4, eolon injur.ies
exterio. ized i f  vi*bi l i ry is questionabre, r.d other injuries trerrtecr *pp.op.i"r" iy.
, )[echanisttt q' Injury-Lap Belts. rt is evide.t fronr these four ",,.ru., ",,.t r*i,

those irr the l i te. l tr .r 'e thut the safety belt  is cupuble of proclucirrg * n. i , l"  ,*r i .r- ' , , .
of irrjuries. The nrecha.ism of production of the-"e irrjur.ies is .surunr.rrizetl iir
Trble I I I .

If the slfety belt i.s rvorn properly by the nceident victi'r rncl nr*intsirrs its
posit ion i '  ro' tact rvi th the l l ixs -cpines, then e sinrple co.rusiorr b1. r l i r .e1.g
' iolence in this *re* might be expected. The belt thrrt  is inrproperiy :rppi ied or
frils to nrrrint:rin its position, by torsion of the l.e:l.er, nt,r,,, produce further.
injury to the abrlouriurrl rva.ll. The pxtielrt in C.r.:e 2 .susr:rine<i-such ln injury,
. \ l though her belt  r l l i rr tained i ts posit ion init i :r l l1 ' ,  *.hen her son f lerv or". th"
lront sert orr top of her, the belt sl ipped over her r ight i i iac cre-st *nd, ns her
bod,v tn'isted, shel'ed through her left l'ectus nruscle. She nright hrrr-e bee. u.in-
jured had her sorr in the back seo.t been $errring rr srrfety belt.

r\.hen the brrikirrg iorce fronr the belt is ,,ppried .ucrienll- to the :rbclo'rirrirl
n'lll, intra-nbdominal vi.scerl irre prone to injr,rrl'. Depeucling or1 the position or
chenge in posit iorr of the belt,  rr l l  rbdonri.al orgxn,i  { ,ould be trrrumatlzed. pr. ior '
to the r i( loption o[ seut belts, uuto irccident r. ict inrs n.ho.*ustl inetl  blunt rrclbonri-
uLl tr lunru,te.e p.oite to injure sol ir l  orgur.s o. rr f ixed hol lorr r- iscus. Althoueh
these st.ucrures nrrry st i l l  be injured, they lre .ot t ls l i$ble to be irr jurerl  ,rs t i re
sntrrll borrel und its nresetrter-v.

selt belt injur."* ro the snrall bon'el rnd its me.-errter.y is pr.oclueed by rlireet
r iolelrce or bv errtrupnre't  * ' i th subsequert pertoret ion. The cleeelerlr t io. fo'ce
is rpplied to the snrrLll bo*'el directly (Fig. l-{,, frontispiece). The snrrrll r.essels
on the nresenteric border 're torn re-*ulting in il henlrtonrx. If the iorce is grent
enough, the nre-se.ter"v is tom perpencl icular to the intest inrl  rvr l l  (Fig. lB). i I
the henrrrronrrr Ls snrlll, *-ith ferv vessels torn, then the bor-el *ill rennln virrbie.
On the other hrrntl, if considerable devasc ulariza t ion hls occur.recl rrith tlevit:rliza-
tiorr, then grnglene rnd perforation r-ill occur. crrses ? :rnd { inr.olr-erl tlris tvoe
of injury' Tolins' clsett dernonstrc.tes horv pertor:rtiolr crn oceur in rhe ,,rc* oi,r
henr*tonru i f  rhe injury is extensive enough.

Burst ing injuries to the snrul l  intest ine rvhich nr:r-v result fr .onr:r srrfer.r.  belt
ccn be protlucetl by cli'ect violence or b-v errtrnpnrerrt clepen<.li.g orr the r.orrrii-
t ion of the unde.l f  i .g suul l  bo*'el.  The con<li t ions l lecessi lrv lbr this i . jur..r .  to
occur *ere elut ' id:rret l  by Slue'bruch. lnd sunrmsrizetl  in Trrble I \- .  l l ih;r lgh
direct ' iolence b1' the sufety belt  to r distencled loop or nert to rr t l i r tcrt let l  loro
nrl-v produce perforatio., e'ntrapnre't of c short segnreut oi borr.el *irh Ir.,r..l*e:-t iotr oI rr closed loop obstruction a'd perforl t io '  nr,ry also oceur.(Fig. r).  c ' ,rr ,- ,  l
is rrn exxnrple oi btrrsting injury due to entraprlrent si.ce the srrr,ill bo*.el *.,r,.
tuot distended rrt e.rpioration. Iiulo*'ski rrnd Rost's eiuee nrirv hrn.c beeu this
t.vpe oi irr jurv * 'hich seuled i tself  off  i rnd ' 'ent on to er-errtuul obsrructiorr.

The |ololt  is irr j trrecl i t t  the.-rnre n'rty ns the snrl l l  i rr test ine. The rrs,.e1tl i1g
( olol l  i l l  Cru'e !  u'r ts t tuppetl  lgulnst the postel iol  l rbdonrin:r l  l - l r ] l  b-r '  t l re b. l i
Nhi t l r  Iesrr l tcr l  in  r r  t .Orr f t rs ior r ,  herr r l l tor r r : r  ur r t l  ser .os l r l  te : r r . .  I t  is  r . r l r t l .c iv l l l : l t ,  l l t r r t

'I
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TABLE I I I
Jlcchaailrl ol -lbd.omir.al Injuics by o Solety l)clt

I .
2 .
3 .
.t.

Direct  v io lence
Shelr ing or  tors ion
Entrapment
Combinr , t ion of  these f rc tors

T.{BLE I\'

Condil ions.\ 'accr.tary lor Bursting Injury ol lhe Inlestinc

l .
.)

] l l r ked  d is ten t ion , r f  hos 'e l

C losr r re  o f  r  l , rop  o f  bowel  on  bo th  s ides
(.r) I i inking at ta'o Places
iu) xi"t i" i "t on" i lo." and closttre b-'r trartma lt r :econd pllce

(c )  Dor rb le  sc t ing  t r r t lma c los ing  bowel  in  tq 'o  p laces

3. Contttsiou of rrbdomen in region of distended loops

F

undel these circunrstances, c distencled eecum could sustrin c bursting injury

if the ileocecll valve s:its conrpetent' The sigmoid colon injury in Cl*..e I rvas

clue to cl irect violente'
Trlrrtnrir to the dr.rodenunr and pancrecs is ln urtconrmon but sertous IIrJltry

shich ci.ur resttlt front tl setlt belt. The nrechanisnr of produetion of -this injury

in C:ise:] \\'lls severe flexion of the pctient to the leit xt the time of cieceler:ttion

o'ith * ,.*,,1,"t t sheuring force acting on the junction of the second rnd third

fortion. of the duoc.lenu*. fnu ruptured duodenum. and pencreas repol'ted blt

b"r..,t nnd Braunstein$ nn]'have occurred in a similrr feshion'- 
The unu-"ual omentd injury in Cue 2 resulted from entrcpment of the omen-

tum b1'tfre belt. -{s the cleceierrtion force continued rnd the patient flexed' the

onr.,,,un, rvm alrrlsed from its rttrchmctlt to the transverse colon' the coloo

being held frrmly by the gastrocolic liganrent'
Tfre splenic injury incurred b:r the patient reported by Cocke c'nd lle;rerr

,"^ tl," iesutt of dir..t ,'iol"r,." fiom the ill-placed srfety belt' This injury should

not occur from o properly appl ied belt '"il;;i;." 
of the'gr*'id uter,,s is on uncommon injur;r' Rubovits' Prtientro

sustained such an injur-v' The deceleration forces lbsorbed by the lorver uterine

,.g"t.tti pt"a"ced I tear in the myomentum' The lorce n'as trlrnsmitted to the

"rinioni.'fluid, resulting in increased hydrostatic pre-rsttfe lud ejection of the

fetus through the left uterine horn into ih" f."" peritonell elvity' The problenr

of the rrdvisability of using lap belts during l:rte plegnttncy renruins utr'solved'

On the basis of this one else it would cpper'r the)' :Ire hirzlr(lous'- 
-fltnough rupture of the urinary blccitler b}' rr srtietl' belt h:rs, not 

,*tl .::;
oorte6. i i is e' t i rely conceir.eble th., t  i f  disrcntlct l  rvi th t t t  i t te t l le blrt( t( tcr coulG

easily rtrpture throrrgh its dome or b:lse'

. ' l l ec la r t i s r r roJ ln ju ry_Shou l le rBe l Is .T l re l r t t ' t ' l r : r r r i s t r to fp ro t luc t io t to f in -
, 1 u . i " r t , ' o , n s t o u t a * . b e l t s L s s i m i l r r t o t h c t o i l r t p - t 1 ' p e b e l t s ' I r s ' o u l t l r p p e r t r '
iro,t-\"t, that torsiotrrrl forces phly I more prolltittettt t'ole in the procluctiou of
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shoukler -rtrcp trrunlir' '\s the victim's totso is trvisted ol'er the belt' ribs lre

;;;;,'.i"; ,ite spleett, Iiver or kidrtel's thentselves or thcir vruscttl\r ilttirchnlerrts

i\re prone to injury ily tni's shet"il'g io""' It ruight.be eonclucletl-,'l:.*'il::.:

;i il".t ii^i in""trt""rtrer belt is cnprble of prochrci.g it nrore serrour rrr'1trr:/

than the lrP-tYPe belt'

Safety Bett )[ ulif'catiorts' Ejection of s (rrr-sh victirn rt tlrc tinre of' or sttbse'

(ruent to, inrpact is tn. r."ai,ig-."rse of serious irrjurl und nrorrrrriry I.tll,llli

;i,o.^;;;;;;;ouitu *."iuunl'i':'; ; If irn occupirut.is rvetrring I sriet-"- belt rnd

shouitl be involved ir, "r, "."ia.nt, the risk of derrth or seriou-- i'jurf is 3ir per

cent less than for,r. ," o.-up,*i  *;  ; ; , ;  l r  bert. '6 oir the brr-. ' . is of the;e st lr ist i '

::ii; - ;'i;,,'',, :.:: "*:1. I l:"'J**lff :;l:,-.tUl;Xi"':ril[:,T,::i"ii
ol rsesring s stuety oelt ,  I

the sufety belt .
The r.rse of lr shoulder belt ir combinrtion with rr lep belt h* 

Tti:^::::.tl];
nrendecrr, i anci is i' ur", ir,i, eombination st l exposes the user to poterrtlat

ill;;;,";;;*,:1:l,l"jl;'*,:'H*1:'L';:31;':ili.il'::tl,l",;i"ilil
:i i:;, 1:', ;: : :i;:i:illTff:;' H ii'. " '=, ;: il *.:: :l,l:,: l'^ ::,';.": :l i l\:il
i* in.j,*"."a rrom 27 , ,;'-"..*i;1"" iu_: :,'i.-t,.:Ilfl,JT:.: i;',:,:,;.t;:l'il:
,,ri.t .f""i.., it is questionuble rvhether or not lt rr (

il;;;i". oi motion of the rtttonrobile occttprnt'

Perhrps the lxp'type ;;lt;;trl; ;" rilteleri irr' such o $'iry s to provitle :r

eertc.in anrount oi 
..giu."-.r it r, tiftu. g.*.rit"t iorrrrl force"-. This could be rttconr-

;r,J;g *'' I :'1",:l't.9^ 1:x j* :i:".? -Tll::l i'"i,,T :# i',1lli,,:'iilT;
Whether or trot tnls \ol

should be investigrted'

co:lcLusloss

1. Intra'obdonrinal injuries s r- di.rec1. r'esult of rseurittg iI sirietl- belt rre

rc,re rsith only I0 tti"g'l"p""ta in-the Iitelrtute' The four cruse; reported in

iil, t,"J" bring the total 'iumber of L:ro$lr cuses to l-l'

f. In rhe pr."iou.ry ?.pi;.;'.;J;h" injuries rvere initirrlly utrsuspected,

sihich led to detays ln trect;lenr with cn rssocirrtctl.h jsh nrorbiclitl' rrtrtl nrorrrtlity'

' 3. Evidenc" oi t*ttt"ii *i;;ti"J trrunrrr rvhicli .otrfornrs to the shupe o{

the s:rfety bett is helpfuil;;ilii;, inrnr-irbcloruin:,rl irrjury, but its :rbsertce

,i*r ,ro,-.ut.  out i l t trcperitorrel l  injury'

-1. The dilgnosl* '-tt"'*r.r" ii]'ttlttit'*tio" of thc historic:tl f:rcts regrrltling the

crrrsh, r'rbtlonlirt*f n"aing ii p*in urd ten-tlelrres.s' tlirrrirrisltetl peristrtlsi'' perito'

llerl Durlrcentesl-r' cllu 
-*" 

oih*"tit" tltteslllrtir rtr I rvhite blootl t ell cotlllr' iIC'

. lontp*t t i .a * i th rr  h igh i t t t lex of  st tspic iot t '

5 . \ : i r t r r l r l l y i r l I i r r t r : l - l b t l on r i t l i t l v i . ( e r l l l r . ep t ' o r l c to i r r ' i t r t . r -b l . t l r es l r i c t l . l x l t ,
brr t  the.t t r ' r l l  bos'el  *" t i i t *  nt" t t t "* l ' l -  l rppexr to l lc t t t r l r t '  r - l t l t rer l rble '

r i .  The r i lectr :ur isnr ; ; ;  ; ; , : " . . i ; ; ; ; ; ' ;  ;  i , , j . , , r*  is.h1'  t l i rcfr  ' . io lct t . .e '  s l tertr i t tg or

torsiot t .  by et l  t  I ' i r  p l l let l  t  or  b;-  l r  conr l l i t r i l t ior t  r r f  l l t t .se i r t r ' (ot 's '

. .4
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{ Cunpbel l ,  H.  E.  . \ r rd  shorr l t ler
:9 -:i0, t9ti:1.

s t rsp,  to . )  (ed i ror i r , l ) .  I lockv. \hrr r r t l in  ] led.  J . .  d0r

17 '  vorr ,BLrhr ,  \ ' .  lnd Er ikss 'n,  E.  I . j r r r ies dt re to  the r rse, f  s : r ie t l ,  be l ts . .Sverrsk Lukar t i t ln . ,tE. .  l { l -1 . t3 .  lg t i l .

5 Cocke. \Y. ]L, Jr., und )Ie1.e-r,. K. Ii. Splenic .rptltre dtre to inrproper pllceme.r oilu t  omobi le  sa iet r -  be l t .  J . . \ . \ t . . { . ,  lgJ. .  6 i : l ,  lg t i l .
0  Engherg,  . { .  I r r j t r r ier  dr re to  the r rse of  sofet . , -  ber ts :  a  c , r r t r ib* t ion to the d isc*ss i rntl.ith refererrce to rrrr rtnusuirl crse. Syensk Lriartidn.,,ig: E&ts_ggri, 1g01.i .  Fraz ier .  l t .  L i .  Ef fect iven*:  

: f . . " : * ,  be l ts  in  prevent i , ,g  n,o,o.  vehic le in jur ier .  \er rElg. J. \led., J6j; l 't i{-1256, 1901.
3 (iarrett, J. 'Y. and Brruusteirr, p. \y. The sert b€rt sr.rrdrome. J. Trirrrmr, n: 32o-2rg,

9' Iirrl 'n'ski, J. l.d Rost. ry. B- -Int ra-.bdonrincl injrrrl. from s*fetJ- belr irr a'to rccident.- \ rch,  Surg. ,  7 j r  9 i0-971,  19j6.
llnbovirs, F, E. rellt belts irrrd pregn!nc].. J..{.\I..{., ,g9r 172_1i3, 196_1.
' { r r ' r rerbrr rch:  Die Parht rgenese dersubkrr taneLr  r t *pt ruen r ies } fu ,gen -  Drrmt r r .k t  r rs .  f  [ i t t .( i renzgeb.  l led.  Chi r . ,  r .3 . .C3,  l9O:1.

l2 '  Schwinrnrer '  S t r r rd w' r f .  I l .  . \ .  Lerd i rg cr r rses of  In j r r r l .  in . { r r tomobi le . {cc iderr ts .
.^  

' \ r r tomor ive crash I r r j r r rv  I rese*rch of  cornel r  L 'n ivers i t l - ,  \ew lork, , r , ,^" , - igo i . " ' - '13.  St . rpp,  J  P.  . { r r tomobi le  Serr ,  Ber ts-  Herr ings befo.e s  i , lb"o-mrt tee o i  the commit teeo. Interstare and Foreign Crmmerce, Horrie of llepresent.rtives, .rp.if SO, .r-,;,,;i ' l i l1957.  o.  18.
Tr ' l ins,  .S H.  - {n r rnrrsr ru l  in j r r r l .  dr re to  the serr  bel t .  J .  Truunu,  j , .  391_:199.  l i r j . { .ror r r '1 ,  t r ,  r ,Ject torr  i r .d  l r r tom. l r i le  fg t . ' l i t ies.  pr rb l ic  Hel l th  Rep. ;J . .35 l_; ; ! ) t .  lg ig .Torr r in ,  B.  r rnd ( i r r re t t ,  J .  w.  Sr fet l .  Bel t  E ect iveness in  RLrra l  c l l i forn i*  . \ r r tomobi le'\ceiderrrs. -tutomotive crcsh [.jrrrv Research or co.neti L-niversitr., i"; i1;;k;Feb. ,  l9r i0 .

. )  t ' )

7. Thc use or rr..hourtrcr h*nrt'ss in conju.ction with the rap hert nright hrrve
l)rc\ ' ( ' r r te( l  ntr l r r -v ot '  t  hese i rr jur . ies.

IIEFERE\CES
l' clmpbell, B J" :rnd Kihtberg, J. K. Serr Belt, Eliectiveness i1 the *-,rr.Ejecti'n sitrru-t i'rr' Proceedings of the seveirth Stupp crrr cr"sh cl,'ie.e,,"e, universit.v of crrlif rrrrrill.rt Lr's .\t|geies. lg(i],
? '  crmpbel l ,  B '  J  ,  rud Kihrberg,  J '  K.  se: r t  Bel t  Efect iveness i .  the . \ . . , r r -E ject io .  s i t *a-tirrrr. Presented rt the Seveoth St:rpp Crr Crcsh Coniereiee, pl,r1- del R.r,v, Crrliforrrir,\ovember l l - lJ ,  lg{ i l .
: l  c*nrpbel l ,  I I  E '  nore uf  the sufety  lpr t  in  n i r reteen i l r r to  crcshe! .  Brr l r , . {mer.  co l r .Srrrg., .i0: IJJ_1J6. 195J.
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10.
l t .

l.r.

16.
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sirrt 'e pretent.t io.,  trro rrt lc[ i t iorrrr l  reports hlrr-e lpperrred in the l i ter*turetlest'ribi'g irr t ru-rrbtlorrir*r.l injuries sustuirrecl b-v b.lt usens. I..ish *.tl \\-righr(see lol lorsirrg discu.:siott) report fotrr pl lne "r,r.h vict irrrs n.ho .u.t* i , ," ,1 , , , ,- , , |1irrto' t ine u.d *reserrteric irr jur ier, orre of.rhorrr ir  rso strt ic,retr * aupta,r",r .1rra",, .( t" i ' "h'  'L *rrd \ \ ' r ighr, R. H. The Sert Bert S.vn<rrorue- Does Ir E.t istr.1. .r ' , ." , , ,u,, ,
t jTl( i- ; ,-)0, lU(j .1.) Cierr i tsen, et. ir l . ,  desr.r ibeis.o prrt ierrts rvho u.1,p9 \\ .errr ins uuro-I l lot i \-e l i l l )  slr tet] '  belts ir t  t l t r ' t i r tr t 'ot ' rrccit lerrt  i rnt l  sustrr inct l  :rbt lorrr iul l  ,r . , , l l  , ,o,r-
t t tsiotrs, rrrt t l  injrrtr '  to the snrlrI l  l lo[.el l rrrt l  i ts rneserrtc,r,r . .  (Cierr i t .err,  l t . .  1..r01rc.t, ,
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Serrt Belts. J. Ein-

DISCUSSIO}-

Dn. J.rt C' Flsn [Culveston, Texs's]: Our ex.perience rvith the "sert belt s1'n'

dronte," s's rve have '"ll"dl;;'l'ili ;PtT'." 'h" 
!y-::t 

of Trcunw soon' This

concems four patients rvho were invived in an Army "Crribou" crr-"h shottly

dter trkeofi. There were z; p""pr.'r^ ti," lirplane, Ig of n hom \\ere prssellgers ti*

Thev \\ere lined up itt"tg inl t"'nttr line of the plene"eud rvere rvesring lap-type

sesr betrs, with their .ighr .i;;rl;;il-i.""r of the pl:rne. Four men hrd c' belt-

like mcr.k of contusion "".""], 
",i" 

i"*.t-tUa""t"n- Tno of thenr presented us

acute emerEencies a'd *";;;p;;;t;; ufon' Both had cvulsion tvpe iniuries of

the mesentery in rvhich "."g"i*i"r the borvel *as ripped loose from its nresen'

teric rtrachnents. The pn.irp"i pr"urem in these_pctients \1-cs henorrhcge irnd

shock. One plttent \Yc's ttrccessfully treated rnd on"'di"d prior to reaching rhe "l

n"T;:"l 
rn", two n'i th subac u t e in! uries 1:'" o p.t'itll :f.1 

tJ 
::':*:l':Sl:?

later, respectively, rnd Uottt t"tot"t"a' These tri'o patients hed perforations of

the distal ileunr ancl pttt;;;;-;;;;-""gu"' to"d"script complaints tha[ initirllv

were attributed to contusion of the rrbdominal wsll'

We are no$ xware "r iit ijt rt t*e seen by one of our residents rl trnocher

hospitai. This patient **-i" ii" subacute cb.tegory, with perforation of the

t".yil 
o"t,...r. t h ese c a.ses cons t itu te e nou gh b.*b j l t"":j: l :',. : " ::::"t .:* "'"t"1

drome" vhich can Ut tfi"ii"a U1o t'o'o t"tigotit'.' The 6'rst is the rcute syndronre

iu which hemorrhage f'o'i"it"tt""'ic tear-s is'the major frctor' end the second

; "';;j;t;J reactio-n from perforation of the ileum'

Dn. Jl-rcDox-r- wJ;"P;;;i-' 
j'it"t"f t I.r'ise to defend the sect belt' I

think rve arl recognize the i,clue of the sert belt, aod the discussion 16qh-v ts

p".ii"""t to the iniuries as c result of it'

I have hcd experrence liiti o^iy "t" crl-'e of seat belt injury' inv"ti:t-:I^"*'

6a1 rvho rvas sleeping r^'irri i"Jr. "iiJccr oith his se:.rt helt iooselY ettached'

-\s a result of the rmpaci hu tt"t thtol*rr forrvard and suffered s compresslon

fracture of trvo lumbar n'"'ttb'"" in:rdditiou to ewlsion of the nresentery lnd

smrll bos'el of the ileum. The latter $'as not recognized until t$ o rveeks a11er

the injury. The ileus, "t'" "tult of the fracture' rvss interpreted lrs retropertto-

nee lhenr tomobefore , 'u .g i " * rcon lsu l te t ionrvesobt : r i t re< l . . t f s ta lper l ton l t lS

A. S., ond Pezzi, P' J' L-nusual Abdonrin:rl Injuries Due to

.t"i.r 
'll"d. 

Cent., I4.'6'3-ti6, 1966')

rvith abscess develoPed'" - i  
.oogotut"te Dr'  Wil l ianr- '  for bringing up

a.r.., irr-p."t'.ntion I think n'e should point out

*il::;:"rTTt:ltu*.u*.t",* 
[Bav shore' r-ers, Yorkl: I rvotrld like to rirrrke just

one point .  In the ruto t ' r i  =";"-  
iot  

bn'"" t t  r . t -e, . ; t  ut l i r :<l  thortsrncls oi  people

involved in rccic lents,  lnd Ne [ound no i r tcrcise in i r l  t  l l - i rbt ionr i rul  in lur l - '  I

th ink th:r t  is rr  very in lport l r t t t  poi l t t  to l l lxKe'

this nret'ltrrnism of injury How-

thlt  the belt shoulcl not be \\ 'orn
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Wc llso hrrr-c sttrtlietl .ionle clrses in N erv Yorli. The policc toltl us hos' bad '

the belt rvirs bct lluse otre policc'n:utr rrrus sturngled rvith rr belt. \:ery obviously
it s'rus iurrtlerluirt ely rpplied. The belt should not cont:\ct the rrbdonrinul visrel'lr;
it is e restrrriniug device on the bony pelvis. If the belt c&uses r flilnk contusiou
or :rb<lonrinul contusion, it hus been inrproperly applied. It is the trtost intpot-
trrnt sufet,v device rve [rrr,ve. I xppreci]te the injuries thirt occur, but still sny
thlt the sert belt is the only device tve hsve fls -vct tlevcloped shich hrts leally
helped tleclerr-*e .set'ious in j uries.

Dn. Hon.rce Hsnssrt.r-\ [Broolil;-Ir, \en' :*ork]: I tise to bring $ttention to'
orre other fxct.

Oue putient rrhont I surv recetrtl"v, lr 55-yelrr-olcl \ronlurl' rtas I'iding in the
light frout seut of c.n uutonrobile rvith r sert belt irr pluce, r'rhen the clr rvos
involved in iur cccident *'ith unother ctlr irt .!n itrtersection. She n'a.s blought to
the Iiings County Hospital in shock. -\bdonrinll plracente,iis r'-c-s positive for'
blood end ir transvel'se se&t belt brttise on her lorrer cb<lonren $'ss noted. She
wu taken inrnrcdi tely to the opemting roonr uftet' uttempts :rt resuscit:rtion
with hrge rlnroun ts of blood rnd colloid. During explot'trtion, ccrdiac rrrest
oecurred rurtl ihe died. Her findings are of interest:

The bruise \\'rLi ircross her lorrer rrbdonren. It seenred to be tight at the upper
poltion of the ililc crest. She lYAs very obese and c good poltion of her cbdonri-
ual rvail plobrrbly fell ovel t he belt. An u'ulsed sntall borrel nre,.entery' lvts
found at -rurgeryr n'ith l lulge unrouut of bloocl in the pelitonell c:rrit5'. The
entire root ot'the nreseutery hud been torn oli, except lbr the superior rDesenteric
artery, rvhich rvas bleeding fl'onl tl tear in its rrall.

The couclusiou rve drnl is uot thrrt the selt bclts ure otttnro<ted, but that
seat belts should be nrotlifietl to r rvider rvi<tth for obese people so thct this
bund-like sherrirrg folce lcross the lorver ubclonrelt rvould not occttr in these
clses,

Dn. J.uros S. lYtr.lt.urs lRochcster, Serr Yorkl: I thuk the tliscus-satrts for
their conrnrents. I uould like to point out intrl-abdonrinal injulict coused by
slfety belts irre very rrre. We certainJy hope that our pre-ientctiort rrill not be
nrisconstlued to nleun that rte are advocctitrg the nbirrrtlonnrent oi irfety belts.
We:rre not. The sufety belt prevents ejection arrd, theretore, pre\?nts D glert
nrany serious rurd nroltal injuries, We only strr...-.s thlt, if elrly di:rgno-ris is to be
msde nnd trerrtnrent trndertaken, otte hrs to rpplortch irn lccident rictint rrho
lur.s been l'euing;r se:rt belt s'ith l great dell o[ suspicion th&t he nm.y llirve cn
iujury sonrcs'herc in his ubclomerr. Delrr;'s iu tt'e tllrent lead to rr high nrorbi<lity'
arrd nrort l l i t l ' .

In reguld to Dr. Bruunsteirr's conrurettts, proper xpplicution of the belt is vely
iruportant. I i  thc belt  is rrot ploperly lppl ied, i t t  cotrtrct u' i th the i l i rc rpirtes,
it eeltrinll' tioes pretlispose the trerrer to other rerious injtttl'.
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