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Abdominal Trauma from Seat Belts
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THE USE of the lap typc automobile safcty
pll can rcsult in abdominal injurics to
automobilc accidcnt victims.u' ' ' 5 ' ' I t ' t ' lo

thcsc iniurics may bc rclatcd to impropcr ap
plication of thc scat bclt. As in many rbdomi-
nal inlurics duc to blunt trauma, thc initial
cvdurtion of thc victim may bc mislcading.
Thc following cight cascs illustratc thc char-
rctcristic findings, associatcd injuries, and
rcitmcnt,

Casc Rcports
Ca* I. A 3l-ycar+ld woman was rdmittcd to

thc horpital ori Deccmbcr 31, 1965, onc hour fol.
lowing an automobilc accidcnt. Thc paticnt was
thought to bc thc lcast injured of 6vc pcrsons
involvcd in thc accidcnt. Ar thc timc of rhc
l<cidcnt, she had bccn riding io thc right froot
r:t with a lao scar bclt looscly fastcncd ecross
hcr ebdomcn,'

On physical cxnmination thc abdomcn shorrcd
rn ccchymotic arca just bclow thc umbilicss.
Eowcl sounds wcrc hcard. Mild difiust ab-
dorninal tcndcrncss to palpation was obscncd.
T[c hcmatocrir was 42 pcr'ccnt. blood lcukocytc
."I]18O_O with 88 pcr cent polymorphonu-

\ucst rcprintr: t. Arrhbc( Owcr3. M.D., Profcslor
6t SutFry, UniveDtuy of Colora<lo Mcdi€l C.rrc!,
'1200 E. Mnth .{vc- Dcnvcr. Coloredo 80220.

clcrr leukocytcs. Urinalysir wer normal. Ab-
domioel and upright chcst 6lms wcrc normal.

Duc ro signs of progrcssivc pcritooitis and
thc appcarancc of a tcnder flucturot mass in thc
culic-sac, a hparotomy was pcr{ormcd 6 hours
following injury. A tno ccnrimctcr pcrbrarion
wrs found oo thc mcscntcric bordcr of rhc
jcjunum 16 ceotimctcrs from thc ligamcnt of
Trcitz Thcrc wcrc copious amounts of bowel
conteots throughout rhc aMominal cavity, which
provcd to bc stcrilc on culturc. Thc laccrarion
was closcd following dcbridcmcnt of thc edgcs
of thc *'ound- Exccpt for prolongcd ilcus, the
portopcrattvc coursc wlr uncvcndul.

Casc 2. A 3Gycar<ld man was thc drircr of
a car involvcd in a two<ar accidcnt- His i€rt
bclt was looscly fastcocd eround his uppcr aL
domcn.

Trvo hours aftcr thc accidcnt, cursory phpical
cxamination at thc hospital was ncgativc. Thc
paticnt war *at to thc rvaitiog rmm whilc
morc scriously injurcd paticnts wcrc attcndcd.
Thiny minurcs letcr, hc complaincd of scvcrc
abdominal prin. Physical cramination at thi:
timc rcvcalcd normal vital sign-s. Thcrc war an
ccchymotic a!c? ovc! thc lowcr abdomcn- Bowcl
sounds wcrc absent and thcrc wes minimal
tcndcrncss, rigidity, and rcbound ovcr thc cntirc
abdomcn.

Hcmogrem and urinalysir wcrc normrl,
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Cat, J. A l4-Ferold wom.n w:u involvcd ina hcad-oa collirion on Mztch 27,1966. Shc was" 
ry::.ng:l in.rhc right front rcar of thc auto-aroD c wtrh a lap typc ret bclr applicd tooalysvcr 

-thc 
aorcrior supcrior iliac spinc, At thlrunc ot rmpact, hcr hcad hit rt c daih board aJln. war unconrcious unril shc anivcd rt riinotpt(al.

--_Oa 
phyrical craminatioo at thc lorpitel, thcrc

. lFt " rcvcrc. oasal and maxitbry fi"",rrr.. itlDcar,conrusion. approrioatdy fi vc ccntimctcrr
iL.-To1n :xtc1d-cd ecrolr rhe "Uorn." ,i it.rcvcl ot rhc. infra-umbilical arca. Thcrc watrc!-dcrncss.with musclc spesm aod rcbound-il
l1i- 11..: lrp".o,omy wes pcrformcd 3 hourspofi-admillroa- Approximatciy +00 cc! of tlooJ
:11]"119 

rn thc- pcrironcal 
-eviry. 

Thc ilcu-6-u.rg a ouunc. ol approximatcly l0 ccntimctcrswas lorn from thc mcrcntcry.'Thi, ,;';;;
trT9-, "09 primary ana.stornosi, p.rf*^.i.
;;:o"t"t' 

portopcrativc courrc was cntircly

itiff t+,{1}*'#,i*:""iihl:#
back rcat with hcr rcat bclt Errcoca i**fy ""..thc uppcr abdomcn-

_-9n 
phnbl cxarnioation, pulsc wes lZ0 Dc,m-rottc, blood . prcssurc 13ti770. ah; h.d.;trncar,ebrasion rimilzr ro hcr niorhcr! whichl-s

ffi1fi ,i: ;Li'Jlf,"l:llT;#f H:T:;#T
:l,otr"T" Th3q wu- a rcadcrness ovcr rhc
3_:-]]:rn,bar.rpind rr-a. Rocntgenograms dcm-
l:T,- " fncnrrc didoqtioo-of iZ "ra gi
tumDar vcncbrac_

.._Y^i9rl -"" hour afrcr admisrion, thc. paticnt
:l_o3*.n,.. a hpurotomy. Thrcc grrorauonsot thc rmall bowcl wirhin Z t .r of rL [g"m.r,i

Carc 5. A S&yczrold ohyricia
:"':h l,_*pilli,i,; L;i i;ii,fi ffiiH
: nTd1" coltrsioo. Thc paticot had bcca-ridiol
ra thc back rcar of a rlrioa_sr"p urr i.,rc.i' n-r-ir;#",ffff ;[: 

.lf
_,:11* Hot*. wzs 90/@, pulsc,.was.l20 pcgmtoutc.. .l.hcrc was ao obvious orstocalron ̂ arhc right shouldcr. A transvcnc _.tt;;'d
was prclcnr across thc lowcr abdomca, ftr6l
I: 9{t 

tcodcrncsr, grcatcst h ,hc kft;t.no tcn lowcr.quEdra-nt wirh rr.rt cd.,cb,i.i
-:T:::r* and musclc spasm. Bowcl ouadrwctc bypoacrivc,

-._Aftcr 
infusion. of ooc unit of dcrtnn lrtd qq{

unrt ot wholc blood, viul sigor rcrurld tonormal. At lape-roromy, apprcxi!,ardy ;; lir;,illtood ys found in rhc- pcriroo-l ..i,;ty *f,i"lnao-comc uom four Ioogirudiaal rcars io i:trc 611ot thc mcscntcry. Thcrc was " p.rfo.atiot ithc disul iciunrrm eod rhc distal i;g*"it -binid- bcco cgmplcrcl', dcaudcd of irs scromurcuhr
coa(. Lrvcr-ar. arca of approxim.ealy l0 ccntimctcrs,.multiplc small tcars of thc rcrose ol drcrgmold colon r4d it! mcscntary qcrc nord..t nc mcacntcrrc laccrations wcrc dccd pd rtcsrgmotd. colon rcscctcd. A singlc_bonclcd nror.rm.r cotostomy war pcrformcd with closuic oftnc rcctat.iigmoid scgmcnt Ttc dirlocurioa ofrnc rrgnr JhouJdar w.xs rcduccd.

-_Io::oFr"l"" coursc-.wis rcmarkibly bcoiga
.no. rhc patrcnr was dischargcd from'rhc hL
Prtal oo July 28, 1967. Hc rcrurncd to thc bor
ll:11-oo 

Augurr 28 for rcmoval of thc rigzroil
colottomy and rcanastomosis.

. 
C:': 6,. I 57.-!pr.old woman, wifc of p:ticr,t

), had bc.n riding ncxt to hcr husberd ib dt

f.",:;:, 
t rhc starion wagon involvcd in rlr

On physical cremin:tion rt thc horpird, rhc
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did not appc.. to bc scvcrcly injurcd. Thcrc was
dif{usc mild tcndcrncss orcr rhe abdomcn and
a lincar abrasion from rhc rcat bclt cxtcnding
across rhc abdomcn and thc infra-umbilical arca,
Bowcl sounds wcrc prcicnt; no musclc spasms
rvcrc notcd, Thcrc wes a comminutcd, dirpleccd
iracturc of thc lcft olccranon proccss. Viral signs
rvcrc stablc. Thc paricnt was obscrved for :p-
proximrtcly { hours, rfrcr which timc abdominal
icbound tcndcrncss and musclc spasm dcvclopcd.

A laparotomy was pcriormcd. A onc ccnti-
mercr pcrforation of thc aorimcscntcric bordcr
of rhc prorimrl iciunum was notcd which was
closcd. Two vcry small scrosal rcrrs of thc
rigmoid colon wcrc also rcpaircd with singlc
000 silk suturcr.

Thc prticnt rccovcrcd uncvcntfully. Oo thc
rhirrccnth postopcrativc day, thc olccranon frag.
rncnt wrs cxciscd and shc u,es dischargcd,

Casc 7. A 35-yczr<lA woman was admirtcd to
rhc hospital on August 10, 1964, {ollowing an
automobilc hcad.oo collision into art olcnurncd
rruck. Shc was transporrcd from rhc mountains,
whcrc thc accidcnt occuncd. in an ambulancc
and had rcccivcd plasma intravcnoully cnrorrr..
Thc paricnr was approximercly 5 monthr preg-
,|allL

Pbysical cxamination rcvcalcd thc abdomen
to bc modcratcly distcrdcd; rhc utcrus was
palpablc onc half way bctrvccn rhc symphysis
rnd umbilicus, Bowcl sounds wcrc abstnt. Thc
blood prcsrurc and priphcral pulrc hoth rvcrc
uoobtainablc. Thcrc was blood in rhc vagina.
An abdominal parrccnrcsis was posititc for
blood. At laparoromy rhc utcrus rvas found
m bc cxtcnsivcly laccrarcd and a fcrus was
frcc in rhc aMomioal caviry. A sub-tonl
hystcrccromy and lcft salpingo-oophorcctomy
was pcrformcd. Thc lcft rcrropcritoocal hcma.
toma was dreincd, Thc fctus wcighcd 264 grams,
During rhc proccdurc, thc pati-cnt rtccirlcd ll
uoits of wholc blood. Aftcr opcration, blood
prcsurc rvss 130/90 wirh a pulsc ot100 pcr
mlnutc.

Postopcrarivcly, rhc paricnr was confuscd aod
disoricnrcd for a pcriod of 5 days. A lcfr, third
ncrvc palsy was notcd on rhc 6rst posroprf,rirc
day. On thc sccond postopcretivc iey, Lilarcral
c.rotid arrcriograms wcrc pcrlormcd. No abnor.
malit ics wcrc notcd. Ar rhis point, rhc paricnt
rvas also found to hnvc a fracruicd scaoula'which
nccdcd no thcrapy. Convalcscencc was slow, but
markcd by gradual improvcmcnt. Shc was dis-
chrrgcd on rhc 26rh hospital day io good coodi.
tion. During thc hospital coursc, shc rcccivcd
14 units of wholc blood, thrcc of which r*,crc

gircn within lS hourr postopcrarivcly. Thc othcr
unl(5 wcrc gtvco durlng ofrctauon.

Ca,rc L A 33.vcarold man was ldmittcd lo
thc hospital on July 26, 1966, afrcr alr accidcnt
had causcd his car to soin oE thc road. Thc
pJti.nt wss thc only oni in thc car who had a
scat bclt fastcncd. Upon arrival ar thc hospiral,
blood prcssurc was {0/0 with a pulsc of 120
pcr miautc. Hc had an obvious fracrurc of rhc
nosc. A coorusion across thc lowcr mid ab-
domcn with skin rbrasion was norcd wirh
ccchymosis, and a rathcr lergc arce of ccchymosis
of thc right latcral aMomcn and supcrior i l iac
rcgr'ons postcriorly was found. Bowcl souodr
wcrc rbscnt A boardJikc rigidity of thc aL
domcn was notcd wirh somc fullncss. A scrcrclv
conrminutcd compouod fracrurc of rhc middli
and lowcr rhird of rhc lcft lcs was susraincd
wirh mrccration of musclc, aicry and vcins.
Abdominel cxplorrtion revcalcd rwo traumatic
reers in thc tcrminal ilcum, thc morc distal of
ah.sc wa! rcvco ccntimctcrs from rhc ilco-<olic
iunction. In addition, rhc bowcl was complctcly
scprrrtcd ftom thc mcscntcry in scvcral arcar
*iri.h wcrc blccding. Thc tcrminal i lcum and
cccum with rhc appcndix was cxciscd aod ao
ilcodcsccnding .oior,o-y was pcrformed. A
btlow+hc-kncc ampur.rrion of rhc lcft lcg wes
Srcrformcd. A total of four units of wholc-Llood
wcrc givcn bcforc and during o;rrarion.

I nc p3t|anl ! posropcrttlvc course was stormy,
markcd by fcvct and rbdominal disrcntion. On
thc 6fth posropcratilc day rhc fcvcr rosc to
.{0'C (R) and I f lucturnr right lowcr quadrant
mltss wes notcd which rvrs inciscd and draincd
of purulcnt marcrial- Thc flank subscqucndy
draincd fccal matcrirl and en ilco-cutancous
hsrula dctclopcd. Brrium encma dcmonstratcd
thc fistule opcning to bc [8 ccntimcters proximal
lo thc i lnasrornosis. On rhc trvcnry-scvcnth post-
operrtirc day r laparoromy wes again pcr-
formcd. A largc traumaric lumbar hcrnia with
incarccration and strrnguhtion oI the i lcum rvas
found. Thc nccroric ilcum was rcsccrcd and rhc
lr'rmbrr hcrnir war rcpaircd. Following this
opcrarion rhc peticnr recotcrcd npidly and wEs
dischrrgcd from thc hospital 14 drys latcr.

Discussion

Extcnsivc rcscarch has bccn donc. rvith
dummics in simulatcd auromobilc crashcs
using r lap bclt as thc solc rcstraining dcvicc.'
At thc timc of impact, rhc body movcs for-
rvrrd 6 inchcs or morc depcnding on shck of
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| +. scat.bclu-Thc bclt thcn forcibly rcstrains .rr € , .., .,. 

' suRcEor

|  *. iJ"r '*""aii:;;fff- jackknifcsovcr ir,".:,...,t-;,,; s,,--" 'y. ' , . ; ' i
I g. oclt. comprcssing rhc lumbar vcrrcbrac- , tsrght crscr of abdominal iniury duc m
| ln. aDdomroal visccra arc first subicctcd 16 trlc usc ot the lap typc of automobilc saf.r,.
I 

aoruPt dccclcradon and thcn o posriblc com- bclt atc rcportcd. A contusion in thc,haoc o'f
I 

pr6sron. Iniurica to thc lumbar vsrtcbrae thc bcla was. notcd on thc abdominal'skin
I wcr!.lcPoncd in two of thc cases of Williams, o.l .o,t: ot thc paticnts. This is an ominous
I 

er,a/,.r0.and notcd in rwoof our pati;;;. 
':':'.. 

rign. If thc.-lap,yp" U.t. ,trr. i, "*a', ;,r'
I 

yvfrfranms ct. aI.,, rcpoftcd t-hat intcstinal corrcct -appllcarion across thc boncy pclvic
| -*o 

mcscotcric iniury sccondary to blunt rtng is.importanl As in othcr fo.-. bf iluni
I 

trauma.wrs mosr frcqucnrly ."urcd bv .ru.ii- abdomincl hauma, carcful and orolon*.t'
I lnS,"S"1n1t thc spinc rathcr dran bursring o[ cvaluation is ncccssary with carli lapa"rot_
I i-,:,?t.o ,looP. as- prcviously rcponcd. thc omh rt rndicatcd. Thc association of-lurn-uruncs dcscribcd arc bclicvcd't" bc d;; b.ar lejnc injurics is strcsscd. Thc ,r* oa;:ra rnc .crush-rng mcchanism bccausc thc shouldcr rtrap.io coniunction widr thc lao

f,:'*trj.ffi:"#:::,,*nff:,*t ;i .HH*:fffiillrcduccs,hc '*'"*v';i
lc l ' lJclunum ovcrlying thc spinc. Whcn abdominrl iniurics.

:-i...1 ;:cr, $ taircncd ovcr th; pclvis, thc
fr.t:.,$* 

absorb thc. blow raihcr than Acknowlcdgrncnt
src- aD-oomcn and intcstinal tract In Cfscs . Wc:t€ 8r:.!fu1 to Dr. Lruir c, \.t oltcnwctEr, ,r. fo.
i:-!, ! 

r,. and possibly 8, t}c bclc wcre ,[..*.f e;;;o Dr. c6{i6 E- utin'qo! tu
ff::rl-_"..,"-..r:.dy applicd. It i" p"rribL, &!. t.

frJ"llli;,T lilIfl-'il.T,','.'.ru{iJ",:.: Rcrcrcncc:waro ncxroo. tt is difficult to kcco_rhc bclt in ,. C.Ir$xl, B. J..rnd. J. IC Kihtbcrg; Scrt Bd1Itl propcr posirion wirh passcnecrs who arc rri;.,iJ_.ri'i" tnc Non_Ejcction si.u.ri.rrl
!,::-cii^lalthough wc.bctic".it" in"ii"r"J .l.r,;-s.;;;"i
ns*. ot rts- usc would bc diminiseodt'onotashourdcrst'o. i';Tili: 

^ a;*ttdth:!r:;;:A'tTtllH
.-A- consisrcnt findins in our padcnrs n* 

' . 
lJ.T,l "*,i; fi:... ilffi;:,ffi.r, .*

fr.j.^",::li-l1 :oydj"g, ".r'o*_ .h. ob, 3. Ft,il;i. "ni-_i.?'. wrisht: rh. scat Bclr svn-f :':. ::.-*." :!4ll ;""b"t :ih i'j;ll 
-' "i, 

H;3i,L i; Hf,|.'rT.ff:,1:'fr
ffiif:!;1;nu.:;i*]i:i"*n - ""ffi.1r.,j *'ilil;; J]
:::l,i*_ ffi il'J ;Tl_:,ff i::l,:li, _.fl: jf i;:n; * l:u*i1iii#":Ii
ffii,:i :iilr,li,'Tilall;i[.is"*'''r': *: . ru'.',3,f":;t 

";x:;'iliJn:l:::1

-*t.q;':*,""18;'",:i"u.H:'T',h";t"'T':'lfl ;$;.1:il*'."iil"!:,]f.*?f:
uppcr .o^o by a shouldcr .u"o., Th" u* ol :ei;',;:%r:l^llil.lrfr'lj*:altthc laP bclt alonc prcvcntl cicirion from th. . . _ - c rh"",",:'a;'ar ounos an accidcnt' o* tl.'l::--:r.: '"'['*1'j'*olt;.i:l 

ffl'r.:'illa:l*Ftqcctcd thc lrcqucncy of iniurv 
-is 

gcncrallv g. nrt[,].- ii,"il, ri-eumadc Rup(urc of lhcT. 1"-. for rhosc using lip Llc ", .orn- i..-jri uiparcd to thosc. who didiot.'ir;s is not to - _ a-i.. llo-u,ii:r;T, fftrrit#._"i'".tr':,'.1,:^'Tr';ir.Til,'t:.*.;:.f l"it;;;fr'L+,iiii#'JHkT:;:and maior iniury ratc. It has Istated-rtr-r1 routinc us€ "r ,rr. irffji r**",iJ l'u}'nt#omorivc srfctv B<lr: rn sivi.;
T'. . I,CJ00 livcs ycarly.r Addil:p:r_d:l **o -"irl 1"u,i".i"'rir"f ;i:i: " -rt;1iT{ g1'1A;6-1". l,*<nc hgurc tn our opinion. 

r'au-", r, Ua]iff-l- 
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