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Abstract
penetruting froowa admivsions e three feaching haspitulys in
Tehran Jfrom I99G o IVSZ
eptdembology and delermine fre ways af improving treafment of

Thiv ix an observational coase serfes shudy on

In arder fo doseribe  the
penelraiimg {njurics, we selected 410 pafients with penelrating
infurics and injury severity seores (155) of more than 7 fthe
maximn IS5 ix 73) out af 3580 frma patients, Reospitalized
in the three hospifals ($ing, Sholada, Fayachekish) since May
ist 1996 during a period of spproximately one year. Thes
hospitaly were among the ones with the Righest boad of trawma
patients in Tefran, The in-hospital mortality roate was 2% and
the rute of permanent divability was 6%, The most freguent
imjuriey were In the extremities while the most fotal ones
acereered i the head ond meek regpion.

The mean + 51 infury veverify seore way JOY = 0023,
Cutting was the most prevalent mechanivm of infuey while
grenshot wies the vavest, The mast fatal mechanism af infury was
punshal folloved by stal and cufiing infeeies. Dndusteial workers
comprised the population ot the highes! risk for otfer cting
frprurics, which can Be oveided by utilizing Better protection
Saciliffes at work.

thur findings show fat the improvement af preventive
metsres (i fndustrial sceupations skowld be conxiderved to be af
wtmast inpoviance, It veemy that faster and divect transportation
ol patients fo e
improvement af e tecknical skille af He emergescy st

appropriate well-eqeeipped  cemiers,
appropeiate teiage aof trawm vicims and decreasing e fime
spent in ihe emergency oo can decrease fhe merilite rafe
seehsfantiall.
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INTRODUCTION

In developing countrics many lives arc lost every
wear as a resull of trawma, which s the most common
cause of mortality during the first four decades ol lile

(1-3). In many third world couniries particalarly o Asia,
nformation i lmited and the mpae o
pootly understocd (5), While penetrating injuries o

raum s
A

major health prablem, s koown little about ther
epidemiclogic  characieristics it our  country,  Wih
increasing  sophistication, vehicular 1 andd sovtl

violenee trauma is gradoally assunung prominence as 4
major cawse of morbi maortalivy. Despiie the
similarity in the dominant mechamsm af blunt traama
{road traffic acedants) in many parts ol the world (3,47,
1 seems that there is @
Tequent mechanisms of penetralnng rauma aeeordmg
1o the fact that gunshol injuries are mors prevalen

differance boiween the miosl

weslern countries {0

W used all owr sources toodeseribe more clearly
errors and wavs of mproving reatment of pene
injuries i three hospitals i Tehran, 1
fimely,  upprog and
therapeutic interventions @ penctraling
reduce considerable number of mortalitics.

scenms thil

efficient  tiagnoste ol

Lratma van

The main [ocus of our study 18 delals of Injuries
along with the relevant management. the pittalls wnd
the outcome of patients inoorder Lo s
ways of improvement.

s practical

MATERIALS AND METHODS

This is an ohservabtional case seres stady, condined
o penctrating raema patents omow o
eslablished by Sing Trauma Rescarch Center, m three
hospitals (Sina, Shobada, Fuyurbakhsh] which have the

regisiry

highest load of traama paticnts nLehran.
st 1950
collection
prospectively by
cmergency depariments round the clock, ie
another g
admitied  patients. A
questionnares

s helay
| e

parformed

for a pericd of approamaely one vear
data lor

W phvslcins

s Wil
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with
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corrections when nevessary, The collected data incheded
demegraphic details, circemstances of mpury, duration
of hospital stay, management and outeome in terms of
maortality and long-term morbidity, Collected dat was
entered m & microcempulter using a data bank made by
EPl INFO Version 6 {Center for Diseass Control,
Georgia, USA, Aprll 1994, and walidity of data was
evaluated extensively.

There were 58005 raums visits in the  three
pospitals during & period of ane year since May 151
196, among which 34425 cases (9389 were maniged
Choan oulpalient basis and 3330 coses (027 were
hospitalized  for further treatment, There were YUSS
(179 penetrating injunes among which we selecred
those penelraling trauma cases willl an mjury severty
score (1553 of at least 7, Consequently we excluded
patienls with trivial injurics from our evaluation in
order 1o gain a better focus on critically 31l patients. The
sampling method was ponrandom, sequential sampling.
We used SPSS for Windows, version 7.3 (3P55 Ine,
Muy 1997 and ANOYA and Chi-squars,

RESULTS

Among 58005 injury visits 10 the  emerpency
depariments, we had 9985 in-paticnt cases {17%] with
penelratimy injuries, which is higher than omher studics
(71 We selected 410 patients with an 135 of at leost 7
among which the male: female ratio was 81 and the
mean £ NE oage was 2719 * (062 vears. TAR% of
injuries were 10 the limbs, 107F
neck, 8% o the abdomen, 7% @ the chest, and 025%
1o the spine (Table 1) The extremities were the most
frequently injured wrcas, 0 spite of causing the least
mortality. The abbreviated mjury scale soores were from
Do & and the IS5 ranged from 3 to 41 with a mean £
SE of 109 £ 4.6, The 155 for ahdomen was the highest
followed by thorax, Lace, heoad and neck, spine and
extrénaties with o significant difference berween all of
them. 13 (3% cases were hypolenste in admission.
Multiple injures {in = 2 body regions) cccurred m 854
(21%) of patients and the in-hespital mortaliny rate was
2% (N = 10). Permanent disability was seen in 6% and
the weerage days of absenteas [rom work (mean £ SE)
ws 1935 £ L8, Amputation of extremities accurred
in 12% of which the majority (399} were industrial
workers who were injured at work. The mean duration
al bed oooupancy was 5,09
patients were sdmitted to intensive care unils (10Us
Trauma w the thoracic and abdonunal regions was
responsible  lor prolonged  hospitalization,  TCU
admissions were mostly due o penetrating injurics in
the thoracie, head and neck and abdominal regions
The frequency of operation was 28% and the most

Lo the face, head and

* W51 davs and 6°F of

e

Tegquent wjury ending up i surgery was abdoming]
_:T'L'P.l_". ral II'Ill LT,

Must of the injuries occurred at home and wark
place comprising 35% and 39% of cases eclively
{Table 2). Moest of the injuries oveurred as a result of
cutting while gunshot injury wus the rarest. “The most
laral njury was gunshot followed by stab and cutling
mjuries (Takle 33 Survival rate was 293 of 297 (999
i culling myurics and 99 of 102 (97%) in stab )
Toof TEe4%) in gunshot injuries, with an overall
starvival rate of 400 of 410 patents (Y575,

ju b

Table 1, The [reyuency ol injured hody regions
Meann  Muortal

5% [Frogquen:

I Pareent of

Hoaby region  (Frequenay) oper

Flemd aml neck  n[s77 T 14.3 GiAR%ES
Face T 9% Ihd T
Thowax 3T 150 15 XIFEY
Abdomuen IR R 17.2 | (&%)
Spine L2y 150 0
Extremitics I TR 23 97 15
Tenal 410 I3

Extremitics, despite of being the most suseeplibile
part ter penatra INJUries, were ro tor the
least mortality which was due L anterk) inpery, The
Rest martality due o penetrating injury i head
aeck vowurred asoa consequence of open Iy :
vaull, The ather injuries were cerehral Leerianon,
wiracranial hemorrhoge, tracheal laceration, lnvngel
laeeration ar

maihle

fracture, and carotid artery laceration. 7
C199 ) penetrating hesd raunu paticns B o GOS ol
less than 12 and 36% of patients with head  trooma
underwent operation. The mos) regquent injury o the
tharacic ared was plearsl penetration, whercas 1he Tatal
Mures W miraparenchymal - lung
DEMALNNEL, Hereosial arlery or Ve mpuny. penetoling
tangentiol mvecardial wound  with tamponade aomd
pulmanary hilar vessel distuplon, Arterial and veneus

cupanding

irawma ol the theraeic region coRioues e presenl
chillenging prablems for the surgeon, despite advinces

i vaserlar dirgnostc and surgeal technigue (3.

Table 20 The lrequency of the plaee o injuny
Place T _m
157 (away
L0 (3570
UL (235 )

(2%

Hevme
1.‘.Ik I"'I-'|'-'7\-'

Srect

Spsertond Leisore dacilities

O ol he ity i 1)

Tutal 403 (T

The most frequent abdominal injury wes abdeminl
witll m

srupiure, andd the Gl mparies were 2-100 em
dinphrugmutie lacerations and
vl

splenic kweratam

e abdominal vascular

ilar vissels, As




imjuries are associated with significant morbidity amad
murtility, a high index of suspicion s critical in
diggnosing oveull mpuries (9.

Tuhle 3. The frequency of the mechanisms of rauma

Frequency

Mlechanism Mortality Survival rate
Culling 297 (727 3 04
Srab 102 (25%) 2 9T
Firearm 11 (3% 4 035
Total 410 L0 (2% SR

Stab wound injuries most commoaonly (51%, N=48)
noourred onostreets, during fghting (619, and they

WEFS [0S Common in low socioeconomic classes of

sociely, especially among indesirial workers, Firearm
wjury was the most fatal mechanism (mertality rate
=307 Gunshot paticnts were mainky vietims of armed
rabbery o members of armed  Forces, [t maostly
copurred at work or on the streets, The low exposure 1O
firearms in our community plavs an important role in
lewering  the incidence of gunshol injuries. Catting
mjuries ocourred mest commonly ol bome (43%), and
work  (409%). Industrial  workers  comiprised  the
population at the highest risk for catting injuries which
showed thal these injuries could be avoided by the
utilization of hetier protection facilites. 66% of victims
wyre injured unintentionally, assaults comprised 20% of
injuries and suicide was responsible for 8% of injeries,
There s a low incidence of punshot mmpurics in this
region. OF 11 gunshot viclims  surviving 1o reach
hospetal, 2 had mualtiple traoma and 4 dicd.

Studying our 10 fatal cases, we fownd the following
results: The mean = SE ol the tme of prehospital
transportation was 270 £ 0002 hours and the mean
duraticn of stay in the emergency department was 210
(L0 hewars, Five patients out of 7 who wers adnuitied
alivie 1o the hospital did not anderga operation until
heir deathe S coses (G0% ) o mortalities were relerred
from other  centers. Cnly 30% of  thom were
tramsported by an ambalanes and the 155 ol these

paticnts ranged from Y to 41 with a mean £ 50 of

212 = 0550 We also Tound thar a number of
morlalities were due ooinsatficient management  of
wrwity, cxsanguinations and solume contraction.

DISCUSSION

The high rate ol amputation of exiremsies and ils

high prevalence ub work shows that the improvement af

presenlive measures in indusirial ocoupations should be
conswlered of wtmost value i decreasing the number of
accidents, economical burden and duraton of absentees
from work. While we had no children with punshod

At Muediea Tramdea, Vol 39, Ne 1 (20001

njuries, Lhers hove been studies from olther coonires
which state that thes age group hos the [stesi-risng
firearme-related  death mate (103 The  low rale of
mortality in this stody should be inprerpretesd wih
caution  because of the fact that the  dominant
mechanism of penetrating mjury i our counlry 18
cutting, while in western countries punshot and stab
wounds are more prevalent (6.

Ruviewing our muortality cases we lound Lhat Lhere
were  three  main categories of defecis in patient
management. The Gral and the most important ong lies
i the negligence and delay in prehospital management

which s mainly dependent on emerpency  medical
lechmicins, relevant egquipment and protocols. Buased
an high frequency of repetitive patien relerrals wi
cincluded that the second prablem s the erroneocus
trigge protocel, which s based on transportation of
patients 10 the nearest hospital in vicinily rrespective of
the [acilities availatle at that center, Comseguently This
will consume a ot of tme mooumerous relerrals e
inappropriate centers. The last one s delay and
negligence  in digpnosis and  perlorming smergency
pperalions gl the emergency depariments

We found that some of fruum mortsiies sn be
prsvented by faster and direc transportation of patients
tr o appropriale and o owell equipped  centers, and
improvement of technical skills of the emergency sttt
especially some  measures of basic ke support like
alrway  mEnagement, bemosiasis and aggressive eid
therapy in croically mjured  patents demand more
attention, Almost hall of all trauma deaths cecured @
the seene. It s important to deternuine of these deaths
can be prevented (117, Prehosp
Justtiicd mocertain frioma paticnts, especially when Long
prehospital transport is required. Blood may he satiely
maintained and esed by phyvsacians with e experie
in care o major raunue {120, Approprade rage ol
frauma victims ool oply decreases e tme ol
prohospilal ransportation, but sl can prevent e
negligence and mismanagemen which may happen doe

Bl transfusion is

(M

Lo lack ol relevant  specialiics and  cauwpment.
Application of - these measures  can subsiantilly
decreases the rate of prehospilal mortalities

Another tactor, which should be consdered, s
decreasing the time wasted 0 the emergency roont, m
cage Lhe puticnt needs an energency eperation. Lack of
critical  specialties such as  nearotogical. cardiac and
thoracis serpical Facilities have contributed  greatly 1o
mortalitics. Implementation o strategies o reduoee
precperativie time delays and the usage ol doamage
control prinaples Tor the management  of  nessive
traemia should be evaloared as methods of reducing
morkality (13} A selective approuch, @ high mdes of
prompl o oresescitaton,  and i :
detimutive surgical maniggement are recommended in

SIS,

order 1o imerease the servival e for lregqueently lethal
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injuries [14].
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