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shown in Table 1 • 

Table 1: Types of guns 
Types Number of cases 
of guns 

used to injure 42 

Pistol 
Airgun 
Not stated 
Total 

34 
4 
4 

42 

A I. 

>atients reviewed 

% 

T T . o 
9.5 
9.5 
100 

The annual incidence of GS1 seen in our hospital v<-
four year period is shown Fig. 1 T h e means annua a d m s 
sions for GSI was 10.5 ± 4 .04 (range = 8 -16 cases /anm 
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Fig. 1: Bar chart showing the annual incidence of gunshort injuries 
over a four year period. 

Wounds of entry and exit were present in 28 patients (66 .7%) 
while 14 patients (33.3%) had no wounds of exit and the bul lets 
were retained in various parts of the body. The distr ibution ol 
the wounds of entry is shown in Table 2. 

Table 2: Distribution of the wound of entry in 42 pat ients 
who sustained GSI 

Locations of wounds 
Of entry 

Frequency Percent 

Left lower limb 13 31 .0 
Right lower limb 6 14.3 
Right upper limb 5 11.9 
Left upper limb 4 9 .5 
Head 3 7.1 
Left anterior chest wall 2 4 .8 
Anterior abdominal wall 1 2.4 
Neck 1 2.4 
Posterior abdominal wall 1 2.4 
Right anterior chest wall 1 2.4 
Right lateral chest wall 1 2.4 
Both lower l imbs I 2.4 
Right posterior chest wall 1 2.4 
Left lateral chest wall I 2.4 
Not stated 1 2.4 
Total 42 100 

13%. h e a d - 7 % . a b d o m e n - 4 % , a n d neck-2%. The area involved 
w a s not d o c u m e n t e d c lear ly in o n e case. 
In t w o cases each ( 2 . 4 % ) , the bul le t w a s lodged in the right 

T a b i c 3 : T y p e s of g u n s h o t in ju r ies* sustained in 42 patients 

Types of i n ju r i e s F r e q u e n c y Percent 

Super f ic ia l w o u n d 
Frac tures t ib i a / f ibu la 
N e r v e in ju ry 
1 l a emo tho rax 
I l a e m o t o m a 
Frac tures f e m u r 
Spinal co rd in ju ry 
Gu t pe r fo ra t i on 
1 l a e m o p n e u m o t h o r a x 
Frac tured h u m e r u s / u l n a 
Fractured meta ta r sa l 
Frac tured skul l 
Frac tured s ty lo id p r o c e s s 
Quadr ip l cg i a 
Facial i n ju r i e s 
Ure th ra in ju ry 
Vascular i n j u r i e s 
Fractured s c a p u l a 
Head in jury 
Liver injury-
M u s c l e s d a m a g e 
Cerebra l o e d e m a 
Kidney in ju ry 
Oral cavi ty in ju ry 
Parap leg ia 

27 
4 

4 
4 
3 
3 
2 
3 
2 

64.3 
9.5 
9.5 
9.5 
7.1 
7.1 
4.8 
7.1 
4.8 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2 . 4 

*Some patterns had multiple injuries 

Most of t h e GSI s u s t a i n e d by the pa t i en t s were super f ic ia l 
( 6 4 . 3 % ) w i t h o u t i n j u r y to t h e in te rna l organs. Eight o t e 

pat ien ts ( 1 9 % ) h a d f r a c t u r e s of t h e l imb bones. Haemothorax 
L , ^ o *>%and 4.8%of 

loped 

paraplegia and q u a d r i p l c g i a , respect ively , f o l l o w i n g GSI. So 

and h a e m o p n e u m o t h o r a x w e r e o b s e r v e d in 9 .5% and 
the pa t i en t s , respec t ive ly . O n e pa t ien t each (2.4%) 

of the pa t ien ts h a d m u l t i p l e i n j u r i e s d e p e n d i n g 
o f the bul le t . 

T h e r e s t i ng p o s i t i o n o f the bullet as 
plain r a d i o g r a p h y is s h o w n in Table 4. 

on the trajectory 

evidenced on 

T a b l e 4: 
with GSI 

Res t ing pos i t i on o f bu l le t 

R e s t i n g p o s i t i o n s o f the bullet in paii«-n 

percent 
F requency 

From the data, it is evident that the left lower l imb w a s the 
predominant target (13/42. 31%) . The two lower l imbs were hit 
in 20 cases (47.2%). T h e regions of the body involved in GSI 
were as fol lows: lower l imbs - 4 7 % , upper l imbs - 2 2 % . chest -

Bul le t ex i t ed 
No t s ta ted 
Intra a b d o m i n a l 
Lef t l ower l i m b 
Right an te r ior ches t wall 
Mead 
Left an te r io r ches t wall 
Pe lv is 
Right lower l imb 
Right u p p e r l imb 
Total 

28 
3 
2 
2 
2 
1 
1 
1 
1 
1 

42 

66-7 
7.1 
4.8 
4.8 
4 .8 
2-4 
2-4 
2.4 
2-4 
2.4 
100 
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Gunshot injuries in adults in the Abha 
region of Saudi Arabi a 

D e p a r , m e m o r S u > v e n ' 7 E i ' l Z a l , r i , n i = ' » < • O O s i n o w o 
*' " Abba. Saudi Arabia 

S u m m a r y 

In the four -year per iod f r o m 1996 to 199Q a-> ^ i i 
(age 12 y e a r s and a b o v e ) w e r e admi t t ed t o i l , a p a l l c n t s 

Hospi ta l . A b h a . Saud i Arab ia , f o l l o w i n g g u n s h o U ^ r i e ^ T h ' 
mean annua l a d m i s s i o n s for g u n s h o t in ju r i es was 10 S + 7 ^ 
( range - 8 - 1 6 e a s e s / a n n u m ) . All the pa t ients w -
dis t r ibut ion of the p a t i e n t s ' na t iona l i t i es were- S a u d i ^ 

i n ^ i 3 / o 0 f c a s e s ' G u n s h o t s to the head and neck occurred 
n l , o and 2 /„ o f cases , respect ively , wh i l e the abdomen was hit 

i ° L ° f oCo/' m j U n e S s u s l a i n c d i nc luded : superf ic ia l 
w o u n d s ( 6 4 . 3 / 0 ) , h a e m o t h o r a x ( 9 . 5 % ) . ne rve in jury (9 .5%) 
lower h m b f rac tu res (9 .5%) , h a c m a t o m a ( 7 . 1 % ) , liver and kidney 
i n j u r i e s ( 2 . 4 / o . r e s p e c t i v e l y ) . M a n a g e m e n t inc luded wound 
d e b r i d e m e n t a n d s u t u r i n g ( 7 6 . 2 % ) , t ho racos tomy tube drainage 
(14 .3 /o), bul le t r e m o v a l (11 .9%) , internal f ixat ion of fractures 
of long b o n e s ( 9 . 5 % ) , l apa ro tomy and repair of gut (7.1%), nerve 
repa i r ( 4 . 8 % ) , u l n a r ne rve gra f t (2 .4%) , and external fixation 
c o m p o u n d f r ac tu re o f the t ib ia (2 .4%) . All the pat ients survived. 
T h e m e a n hosp i t a l s tay w a s 15.45 ± 23 .06 days (range = 1 - 1 5 0 
days) . A l t h o u g h g u n s h o t in ju r i es are increasingly being reported 
f r o m S a u d i A r a b i a , t h e in ju r i e s a re accidenta l and the morbidity 
appea r s to be low. 

Keywords: Gunshot injuries, wound of entry, wound of exit, 
low velocity missile, air gun injuries. 

R 6 s u m 6 
De 1996 a 1999. 4 2 adu l tes (ages de 12 ans et plus) ont ete admis 

au centre Hospi ta l ie r d 'Ass i r , Abha , Arabic Saoudite aprds des 
blesseres par balles. L a m o y e n e annuel le d 'hospital isat ion d u e a u x 
blessures par balles etait de 10,5+4.04 (intervalle 8-16 cas /an). 
Tous les patients etailent du sex mascul ine . Les nationalites etaient 
comme suit. Arab ic 6 6 , 7 % et Soudana i s 2 ,4%. Dan 38 cas. les 
patients ont ete tires dessus alors qu 'un seul patient s 'est tire dessus 
(2,4%) & accidentel lement . Le pistolet etait utilize dans 8 1 % des 
cas alors q u ' u n fusil etait uti l ize dans 9 , 5 % des cas. L'analyse des 
entrees de balles mont re q u e lestirs arrivaient sur les members 
inferieuresdans 20 cas (47,2%), members superieures 22%. Poitrine 
13%, tete et cou 7 % et 2 % respec t ivement , vent re 4 % . .Les 
blessures sub ies c o m p r e n a i e n t . P la ies super f ic ie l les (64 ,3%) , 
hemotorax (9,5%), blessure du nerf (9 ,5%), fracture des members 
infer ieures ( 9 , 5 % ) h r m a t o m c ( 7 , 1 % ) . f o r e et re ins (2 .4%) 
respect i rement) . La ges t ion c o m p r e n a i t le d e b r i d a g c et la 
suturation des blessures (76,2%), thoracostomie du tube de drainage 
(14,3%) enlevement des balles (11,9%) fixation interne des os longs 
(9,5%), laparotomie et reparation des intestines (7,1%), reparation 
de nerfs (4,8%) greffedu ncrf ulnaire (2.4%), fixation externc des 
fractures graves du tibia (2 ,4%). Tous les maladies ont survecus. La 

Correspondence: Prof. Olu Os inowo, Assir Central Hospital , P.O.Box 
34. Abha. Saudi Arabia F-mail- o i .u^i / /ho tmat l com 41 

S e r v n T T % n h O S P i t : 1 L S a , i 0 n C , a i t d e l 5 ' 4 5 " 23-06 jours 
n t e r v a l k 1 - 1 5 0 j o u r s ) bien que les b lessures oar bal les 

s o n t " cc'id'ent' 11°"'* r ? P P O r t e C S c n A r a b i c Saouditc. '<* blessures 
°n t a c c ' < fen te l lcse t la morbiditc parait etre bas. 

I n t r o d u c t i o n 

I here is an increase in firearms injuries reported from developed 
countries with associated high morbidity and mortality (1-4 101 
in many cases, the gunshot injuries (GS1) are due to homicides[21, 
suic ides[2] , assaults(3), while in a few cases they are non-
intentionally self-infiicted[3J. In the United States of America, 
the consti tut ional right to bear arms and the relatively easy 
avai labi l i ty of f i rearms arc respons ib le partly for the high 
incidence of GSI. The high incidence of drug abuse, alcoholism, 
stress-related conditions and racial disharmony has created a 
high-risk population among whom GSI are rampant[5J. The 
relatively easy access to sophisticated guns firing high velocity 
bullets among the civilian population in the developed countries 
such as America has led to the higher incidence of lethal injuries 
and a high degree of morbidity from GSI[6-I0] . 

In Saudi Arabia, there are no gun shops, but the law 
requires licensing of all f irearms regardless of the mode of 
acquisition. There is a paucity of reports on firearms-related 
injuries from Saudi Arabia which is a relatively peaceful Islamic 
nation which is guided by the Islamic Sharia legal system [11-13]. 

The aim of this retrospective study is to examine the 
incidence of GSI in adults (age = 12 years and above) seen in 
the Assir Central Hospital, Abha, Saudi Arabia, over a 4-year 
period; to assess the age distribution, nationality, type of guns 
used, the nature and positions of the wounds of entry, injuries 
sustained, treatment modalities offered and outcome. 

Clinical mater ia ls and methods 
This is a retrospective study. All the consecutive adult patients 
(age = 12 years and above) admitted into the Assir Central 
Hospital. Abha. Saudi Arabia, during the four-year period from 
1996 to 1999 with gunshot injuries were included in the study. 
The data extracted from the medical records of the patients 
included: age, sex, nationality, aetiology of the gunshot, type of 
gun used, locations of the wounds of entry and exit, types of 
injuries sustained, management offered and its outcome, and the 
duration of hospital stay. 

The data obtained was subjected to statistical analysis 
(frequencies/%) using SPSS (Statistical Package for the Social 
Sciences). 

Resul t s 
A total of 42 patients were admitted with GSI during the 4-year 
period under study. All the patients were males. The ages ranged 
from 14 to 70 years (mean = 27.14 ± 10.81). The distribution of 
the patients by nationalities showed a preponderance of Saudi 
nationals - 28 (66.7%). Yemenis - 5 ( 1 1.9%) * 
(11 9%), Eritreans- 3(7.1%), and Sudanis- 1(2.4%). The GSI 
were inflicted by others in 38 cases (96.1%) and accidentally 
self-inflicted in one case (2.4%). Information about the assailant 
could not be obtained in 3 cases (7.1%). The type o f g u n s u e d 
could be ascertained in 39 cases. Pistols predominated (81 /o) as 
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anterior chest wall, the left anterior chest wall, or the left lower 
limb. I'he management of the patients with GSI in this study is 
shown in table 5. 

Table 5: Management instituted in 42 patients with GSI 

Management Frcqiu»ncv Percent 
Wound debridement and 
suturing 32 76.2 
Thoracostomy tube drainage 6 14.3 
Bullet removal 5 11.9 
Internal fracture fixation 4 9.5 
Laparotomy/Gut repair 3 7.1 
Nerve repair 2 4.8 
Not stated 1 2.4 
Vascular repair 1 2.4 
Fasciotomy 1 2.4 
Nerve graft 1 2.4 
Bone graft 1 2.4 
External fracture fixation 1 2.4 
Suprapublic catheter drainage 1 2.4 

In 32 cases (76.2%) the patients had wound debridement and 
suturing. Six pat ients (14 .3%) required thoracostomy tube 
drainage, while bullets were extracted in 5 patients (11.9%). The. 
management of long bone fractures included internal fixation 
(9.5%), external fixation (2.4%), and bone grafting (2.4%). 
Laparotomy was required in three patients (7.1%) in whom gut 
perforations were repaired. In the three patients who had nerve 
injuries, one had ulnar nerve graft and the other two had nerve 
repairs. 

All the patients survived. The mean hospital stay was 
15.45 ± 23.06 days (range = 1 - 1 5 0 days). 

Discussion 
The annual incidence of GSI of 10.5 ± 4.04 cases at the Assir 
Central Hospital, Abha, a level 1 trauma and referral centre, 
reflects the low incidence of GSI in Saudi Arabia. This low 
incidence contrasts sharply with the reports from the more 
advanced count r iee(6 ,10] . The dis t r ibut ion of the patients 
according to their nationalities merely reflects the population 
demographics in Saudi Arabia. The absence of racial tensions 
means that no particular ethnic group stands a higher risk of 
sustaining GSI. In the urban areas of America, racial tensions 
and disharmony have been identified as factors compounding 
the risk o f G S I ( 5 ] 

A report from Hamburg, Germany[2], showed that about 
30 fatalities due to GSI occurred yearly of which 33 .3% were 
homicides, 63 .6% were suicides and 3 % were accidental. In our 
scries, there were no homicidal or suicidal attempts. Elfawal and 
Awad[12] reported an incidence of 0.35 per 100,000 populations 
for firearm fatalities in Eastern Saudi Arabia of which 48% were 
homicides, 2 8 % were suicides and 2 4 % accidental. Suicide by 
firearm was found to be 9 % of 221 cases reported over a 10-ycar 
period f rom the M e d i c o - L e g a l C e n t r e in D a m a m , Saud i 
Arabia[IlJ . Foreigners comprised 7 0 % of all reported suicide 
cases[ 11 J. In a populat ion-based s tudy f rom Connect icut in 
America[3], the authors reported a 6% incidence of accidental 
shootings among children and youths up to 19 years of age. The 
other major causes of fatal GSI included homicide (68%) and 
suicides (25%). The reported hospitalization rate was 16 per 
100,000 of the population while 8 0 % of deaths occurred in the 

15 to 19-year age group in the study encompassing patients 19 
years and under[3|. In the state of Connecticut in the USA, it 
was found by Zavoski et al|3J that GSI was a major cause of 
death among those aged 1 to 19 years - second only to motor 
vehicle accidents. These very high morbidity and mortality rates 
reflect the social state of some of the industrialized nations. The 
low morbidity and absence of mortality observed in our study 
reflects the contrasting state of social stability and peaceful 
coexistence in Saudi Arabia. 

In this study. 76.2% of the patients with GSI required 
only wound debridement and suturing while thoracostomy tube 
d r a i n a g e was p e r f o r m e d d r a i n a g e of h a e m o - or 
haemopneumothorax in 14.3% of cases. Laparotomy and repair 
of gut perforation was required in 7.1% of cases. This contrasts 
with the severe injuries such as aortic injuries{4.7], trans-axial 
injuries[8], pancreatic injuries! 14J, severe head injuricsl 15Jand 
vascular injuries! 161 reported from the industrialized nations 
where civilian violence has become an increasing problemf3.5.9J 

Very sophisticated handguns firing high velocity 
bullets are available in the advanced countries and this result in 
more deadly injuries culminating in a higher morbidity and 
mortality. In our study, 8 1 % o f the patients were shot with pistols 
but these fired mostly low velocity missiles. Whereas more severe 
injuries are being reported from airguns in the industrialized 
countries! 17], the 9 .5% of our patients shot with air guns 
sustained only minor injuries. This is so because airguns in the 
developed countries are now being made with deadlier firing 
mechanisms that put them in the high velocity range (1.200 feet/ 
sec) resulting in deeper tissue penetration and destruction! 17], 
The United States of America records 30,000 airgun injuries per 
annum[ 17], hut airguns are not designated as firearms and thus 
require no licensing! 17]. In the United Kingdom, there is an 
average of one death per year f rom air powered weapon 
injury! 18]. There is also considerable morbidity from airgun 
injuries! 13,18. 

There were no deaths recorded among the 42 patients in 
this study. This contrasts sharply with the high mortality from 
GSI reported from the industrialized nations! 1-5]. The difference, 
we believe, is due to the types of guns used and the social structure 
of the society. In a developing country such as Turkey where 
there is a degree of insurgency and easy availability of high-
velocity guns an increasing number of civilians are presenting 
with GSI with a mortality rate of 8.95%! 19]. 

The use of plastic bullets was introduced into Northern 
Ireland for riot control purposes in 1973 with some fatalities 
although the morbidity appeared to be lower that that recorded 
when conventional bullets were used2". In Saudi Arabia, riots 
are very rare and the need to use of plastic bullets for crowd 
dispersion has been virtually nonexistent. 

It has been suggested that intervention strategies must 
be developed and implemented to reduce unintentional shootings 
and assaul ts associated with f i rearms and a i rguns |3 ,6 ,12 . 
Physicians and other members of the society have a role to play 
in instituting firearm injury prevention counseling as a routine 
part of anticipatory guidtance[3). It is hoped that such measures 
would help in reducing the incidence of GSI in the Saudi Arabian 
society although it is still very low compared to the incidence 
found in the industrialized nations. 
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