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Gunshot injuries in adults in the Abha region of Saudi Arabia 
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Summary 
In the four-year period from 1996 to 1999. 42 adult patients 
(age 12 years and above) were admitted to the Assir Central 
Hospital. Abha. Saudi Arabia, following gunshot injuries. The 
mean annual admissions for gunshot injuries was 10.5 ± 4.04 
(range = 8-16 cases/annum). All the patients were males. The 
distribution of the patients ' nationalities were: Saudis-66.7%. 
Yemenis 11.9%. Ethiopians 11.9%, Eritreans 7 . 1 % a n d Sudanis 
2.4%. In 38 cases, others shot the patient, while only one patient 
(2.4%) admitted to shooting himself accidentally. A pistol was 
used in 81% of cases while an air gun was used in 9 .5% of the 
cases. Wound of entry analysis showed that gunshots were to 
the lower limbs in 20 cases (47.2%), the upper limbs in 22% and 
the chest in 13% of cases. Gunshots to the head and neck occurred 
in 7% and 2 % of cases, respectively, while the abdomen was hit 
in 4% of cases. The injuries sustained included: superficial 
wounds (64.3%), haemothorax (9.5%), nerve injury (9.5%), 
lower limb fractures (9.5%), haematoma (7.1%), liver and kidney 
injuries (2.4%, respectively). Management included wound 
debridement and suturing (76.2%), thoracostomy tube drainage 
(14.3%), bullet removal (11.9%), internal fixation of fractures 
of long bones (9.5%), laparotomy and repair of gut (7.1%), nerve 
repair (4.8%), ulnar nerve graft (2.4%), and external fixation 
compound fracture of the tibia (2.4%). All the patients survived. 
The mean hospital stay was 15.45 ± 23.06 days (range = 1 - 1 5 0 
days). Although gunshot injuries are increasingly being reported 
from Saudi Arabia, the injuries are accidental and the morbidity 
appears to be low. 

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

R£sum6 
De 1996 a 1999.42 adultes (ages de 12 ans et plus) ont ete admis 
au centre Hospitalier d*Assir, Abha, Arabic Saoudite aprds des 
blesseres par balles. La moyene annuelle d'hospitalisation due aux 
blessures par balles etait de 10,5+4,04 (intervalle 8-16 cas /an). 
Tous les patients etailent du sex masculine. Les nationalites etaient 
commc suit. Arabic 66,7% et Soudanais 2,4%. Dan 38 cas, les 
patients ont ete tires dessus alors qu 'un seul patient s'est tire dessus 
(2,4%) & accidentellement. Le pistolet etait utilize dans 81% des 
cas alors qu'un fusil etait utilize dans 9,5% des cas. L'analyse des 
entrees de balles montre que lestirs arrivaient sur les members 
inferieures dans 20 cas (47,2%), members superieures 22%. Poitrine 
13%, tete et cou 7% et 2 % respectivement, ventre 4 % . .Les 
blessures subies comprenaient. Plaies superficielles (64,3%), 
hemotorax (9,5%), blessure du nerf(9,5%), fracture des members 
inferieures (9,5%) hrmatome (7,1%), fore et reins (2,4%) 
respectirement). La gestion comprenai t le debridage 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 /o), laparotomie et reparation des intestines (7,1%), reparation 
de nerfs (4,8%) greffedu ncrf ulnairc (2,4%), fixation externc des 
fractures graves du tibia (2,4%). Tous les maladies ont survecus. La 
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duree moyanne d'hospitalisation etait de 15,45 = 23,06 jours 
(intervalle 1 - 1 5 0 jours) bicn que les blessures par balles 
augmcntcnt et soma rapportecs en Arabic Saoudite. les blessures 
sont accidentclles et la morbidite parait etre bas. 

Introduction 
There is an increase in firearms injuries reported from developed 
countries with associated high morbidity and mortality [ 1 -4,10] 
In many cases, the gunshot injuries (GSI) are due to homicides[2], 
suicides[2], assaults[3), while in a few cases they are non-
intcntionally self-infiicted(3]. In the United States of America, 
the constitutional right to bear arms and the relatively easy 
availability of firearms are responsible 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[5]. 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 [6-10]. 

In Saudi Arabia, there are no gun shops, but the law 
requires licensing of all firearms 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 materials 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). 

Results 
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 (11.9%), Ethiopians - 5 
(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 of guns used 
could be ascertained in 39 cases. Pistols predominated (81%) as 
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shown in Table 1. 

Tabic 1: Types of guns used to injure 42 patients reviewed 

PVDCS N u m b e r of cases % 
OI UUIIS 
Pistol 34 81.0 

Airgun 4 9.5 

Not stated 4 9.5 

Total 42 100 

T h e annual inc idence of GSI seen in our hospital over the 
four year period is shown Pig. 1 T h e means annual admis-
s ions for GSI was 10.5 ± 4 .04 (range = 8 -16 cases/annum) 
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Fig . 1: Bar chart showing the annual incidcnce o fgunshor t injuries 
over a four year period. 

W o u n d s of entry and exit were present in 28 patients (66.7%) 
wh i l e 14 pa t ien ts ( 33 .3%) had no wounds of exit and the bullets 
were retained in var ious parts of the body. The distribution of 
the w o u n d s of entry is shown in Table 2. 

T a b l e 2: Dis t r ibut ion of the wound of entry in 42 patients 
w h o sus ta ined GSI 

Loca t ions of w o u n d s 
O f entry 

Frequency Percent 

Left lower l imb 13 31.0 

Right lower l imb 6 14.3 

Right u p p e r l imb 5 11.9 

Lef t upper l imb 4 9.5 

Head 3 7.1 

Left anter ior chest wall 2 4.8 

Anter ior abdomina l wall 1 2.4 

Neck 1 2.4 

Poster ior abdomina l wall 1 2.4 

Right anter ior chest wall 1 2.4 

Right lateral chcst wall 1 2.4 

Both lower l imbs 1 2.4 

Right poster ior chest wall 1 2.4 

Left lateral chest wall 1 2.4 

Not stated 1 2.4 

Total 42 100 

F rom the data , it is ev iden t that the left lower l imb was the 
p redominan t target (13/42 . 31%) . T h e two lower l imbs were hit 
in 20 cases (47 .2%) . T h e regions of the body involved in GSI 
were as fo l lows: lower l imbs - 4 7 % , upper limbs - 22%. chest -

13%, head-7%, abdomcn-4%, and neck-2%. T h e area involved 
was not documented clearly in one case. 
In two cases each (2.4%), the bullet was lodged in the right 

Table 3 : Types of gunshot injuries* sustained in 42 patients 

Types of injuries Frequency Percent 

Superficial wound 27 64.3 
Fractures t ibia/fibula 4 9.5 
Nerve injury 4 9.5 
Haemothorax 4 9.5 
Hacmotoma 3 7.1 
Fractures femur 3 7.1 
Spinal cord injury 2 4 .8 
Gut perforation 3 7.1 
Haemopneumothorax 2 4.8 
Fractured humerus /u lna 1 2.4 

Fractured metatarsal 1 2.4 

Fractured skull 1 2.4 
Fractured styloid process 1 2.4 

Quadriplegia 1 2.4 

Facial injuries 1 2.4 

Urethra injury 1 2.4 
Vascular injuries 1 2.4 

Fracturcd scapula 1 2.4 

Head injury 1 2.4 

Liver injury 1 2.4 
Muscles damage 1 2.4 
Cerebral oedema 1 2.4 
Kidney injury 1 2.4 
Oral cavity injury 1 2.4 
Paraplegia 1 2 .4 

*Some patients had multiple injuries 

Most of the GSI susta ined by the pa t ien ts were superficial 
(64 .3%) without injury to the internal organs . Eight of the 
patients (19%) had fractures of the l imb bones . Haemothorax 
and haemopneumothorax were observed in 9 . 5 % and 4 .8% of 
the patients, respectively. O n e patient each (2 .4%) developed 
paraplegia and quadriplegia, respectively, fo l lowing GSI. Some 
of the patients had mult iple injuries depend ing on the trajectory 
of the bullet. 

The rest ing posit ion of the bullet as evidenced on 
plain radiography is shown in Table 4. 

Tab le 4: Rest ing posi t ions of the bullet in patients 
with GSI 

Rest ing position of bullet Frequency Percent 

Bullet exiled 
Not slated 
Intra abdominal 
Left lower l imb 
Right anterior chcst wall 
Mead 
Left anterior chest wall 
Pelvis 
Right lower limb 
Right upper l imb 
Total 
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42 100 
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anterior chcst wall, the left anter ior chest wall, or the left lower 
limb. Hie management o f the pat ients with GSI in this s tudy is 
shown in table 5. 

Table 5: Managemen t insti tuted in 42 pat ients with GSI 

Management F requencv Percent 
Wound debr idement and 
suturing 32 76.2 
Thoracostomy tube d ra inage 6 14.3 
Bullet removal 5 11.9 
Internal f racture 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 f racture fixation 1 2.4 
Suprapubl ic ca theter d ra inage 1 2.4 

In 32 cases (76 .2%) the pat ients had wound debr idement and 
su tur ing . Six p a t i e n t s ( 1 4 . 3 % ) r equ i r ed t h o r a c o s t o m y tube 
drainage, while bul lets were extracted in 5 patients (11.9%). The. 
management of long b o n e f rac tures included internal fixation 
(9 .5%), external fixation (2 .4%) , and b o n e g ra f t ing (2 .4%). 
Laparotomy was required in three pat ients (7 .1%) in whom gut 
perforat ions were repaired. In the three pat ients who had nerve 
injuries, one had ulnar nerve graf t and the other two had nerve 
repairs: 

All the pat ients surv ived . T h e mean hospital stay was 
15.45 ± 23 .06 days ( range = 1 - 1 5 0 days) . 

Discussion 
The annual inc idence of GSI of 10.5 ± 4 .04 cases at the Assir 
Central Hospital , Abha , a level 1 t rauma and referral centre, 
reflects the low inc idence o f GSI in Saudi Arabia. This low 
incidence con t ras t s s h a r p l y wi th the repor t s f rom the more 
advanced c o u n t r i e e [ 6 , 1 0 ] . T h e d i s t r i bu t i on of the pa t i en t s 
according to their nat ional i t ies merely ref lects the populat ion 
demographics in Saudi Arabia. T h e absence of racial tensions 
means that no part icular e thnic g r o u p s tands a higher risk of 
sustaining GSI. In the urban areas o f America , racial tensions 
and disharmony have been identif ied as factors compound ing 
the risk of GSI[5] 

A report f rom H?imburg, Germany[2] , showed that about 
30 fatalities due to GSI occurred yearly of which 3 3 . 3 % were 
homicides, 6 3 . 6 % were su ic ides and 3 % were accidental . In our 
series, there were no homicidal or suicidal at tempts. Elfawal and 
Awad(12] reported an incidence of 0 .35 per 100,000 populat ions 
for firearm fatalities in Eastern Saudi Arab ia of which 4 8 % were 
homicides, 2 8 % were suic ides and 2 4 % accidental . Suicide by 
firearm was found to be 9 % of 221 cases reported over a 10-year 
period f r o m the M e d i c o - L e g a l C e n t r e in D a m a m , S a u d i 
Arabia[ 11]. Foreigners comprised 7 0 % of all reported suicide 
cases[l 1]. In a popu la t ion-based s tudy f rom Connec t i cu t in 
America[3], the authors reported a 6 % incidence of accidental 
shootings among children and youths up to 19 years o f age. The 
other major causes of fatal GSI included homic ide (68%) and 
suicides (25%). The reported hospital izat ion rate was 16 per 
100,000 of the populat ion while 8 0 % of dea ths occurred in the 

15 to 19-year age group in the study encompassing patients 19 
years and undcr(3]. In the state of Connecticut in the USA, it 
was found by Zavoski et al[3] 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 w a s p e r f o r m e d d r a i n a g e of h a e m o - o r 
hacmopncumothorax in 14.3% of cases. Laparotomy and repair 
o f 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! 14], severe head injuries! 15]and 
vascular injuries! 16] reported from the industrialized nations 
where civilian violence has become an increasing probleml3,5,9J. 

Very sophist icated 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, 81 % of 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 
countr ies! 17], the 9 .5% of our pat ients shot with air g u n s 
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], but airguns arc 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 p o w e r e d w e a p o n 
injury!18]. There is also considerable morbidity f rom airgun 
injuries! 13,18. 

There were no deaths recorded among the 42 patients in 
this study. This contrasts sharply with the high mortality f rom 
GSI reported from the industrialized nations! I -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 assau l t s assoc ia ted with firearms and a i rguns [3 ,6 ,12 . 
Physicians and other members of the society have a role to play 
in instituting firearm injury prevention counsel ing as a routine 
part of anticipatory guidiance[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. 

Reference 
1. Hoyt, D. B., Bulger, E.M., Khudson, M.M., Morris, J., 

Ierardi, R., et al.: Death in the operating room: a multi-
centre experience. J. Trauma. 1994; 37(3): 426-432. 



44 AL So/tali. M Eld Zahrani and O Osmouo 

4. 

5. 

2. Koops. E.. Rflus. K.. Lockemann. U.. and Puschel. 
K.: Fatal gunshot injuries in Hamburg 1966-1991. 
Arch. Krimoinol. 1994; 193(1-2): 14-22. 

3. Zavoski . R. W.. Lapidus. G. D.. Lere T. J., and 
Banco.L. I.: A population-bases study of severe fircar 
McNeill. A. M., Anncst, J. L.: The ongoing hard of 
BB and pellet gun-related injuries in the United States. 
Ann Emerg Med. 1995: 26(2): 187-194. 
Corn well, E.E.. Kennedy, F.. Ayad. F. A., Berne. T. 
V.. Velma hos, J., and Asensio. J.. Demetriades. D. 
gunshot wounds to the thoracic aorta in the '90s: only 
prevention will make a difference. Am surg. 1995: 
61(8): 721-723. 
Weaver. L.D.; Hansraj, K.K.., Idusuyi. O.B., Akiyama, 
C.. Ribeiro, J.A.. Fenison, J.T., and Willoughby, D.A.: 
Gunshort wound injuries. Frequency and cost analyses 
in south central Los Angeles. Ortho Clin North Am. 
1995:26(1): 1-7. 
McNeill, A. M., Annest, J. L.: The ongoing hard of 
BB and pellet gun-related injuries in the United States. 
Ann Emerg Med. 1995:26(2): 187-194. 
Comwell, E.E., Kennedy, F., Ayad, F. A., Beme, T. V., Velma 
hos, J., Asensio, J., Demetriades. D. Transmediatinal 
gunshot wounds. A reconsideration of the role aortography. 
Arch Surg. 1996; 131 (9): 949-952. 

8. Hirshberg, A., Or, J. Stein,, M.. and Walden. R.: 
Transaxial gunshort injuries. J Trauma. 1996: 41 (3): 
460-461. 

9. Ponzer. S., Bergman. B.. and Brismar, B.: Morbidity 
and injury recurrence in victims of firearm injuries. 
Public Health. 1996: 110(1): 42-46. 

10. Laraque. D.. Barlow, B., Durkin, M., Howell, J., 
Cladis, F., Friedman, D., DiScala, C., Ivatury, R.. and 
Stahl, W.:Children who are shot. J Pediatr Surg. 1995: 

6. 

7. 

1072-1075. 
11. Elfawal. M.A. Cultural in fluence on the incidence and 

choice of method of suicide in Saudi Arabia. Am J 
Forensic Med Pathol. 1999; 20(2): 163-168. 

12. Elfawal. M.A and Awad. O.A.: Firearm fatalities in 
Eastern Med Pathol. 1997; 18(4)391-396. 

13. Demuren. O.A., Mchta. D.S.: Spontaneous gun pellet 
migration in the brain West Afr J Med. 1997; 16(2): 
117-120. 

14 Degiannis, E.. Levy. R.D.. Velmahos,. G.. C., 
Potokar.T.. Florizone. M.G.. Saadia. R.: Gunshort 
injuries of the head of the pancreas: conservative 

approach. World J Surg. 1996: 20(1): 68-71. 
15. Pikus. H . J . . Ball. P.A: Characteristics of gunshort 

injuries in the rural setting.: NeurosurgClin Am. 1995: 
6(4): 611-620 

16. Degiannis, E.. Levy. R.D.. Sofianos. C.. T.. Florizoone. 
M.G.. and Saadia, R.: Arterial gunshot injuries of the 
extremities: a South Afriacan experiences. J Trauma. 
1995:39(3): 570-575. 

17. Naude. GP. andBongard. F.S.: From deadly weapon 
to toy and back again: The danger of air rifles. J 
Trauma. 1996:41(6): 1039-1043. 

18. Milroy. C.M.. Clark. J.C.. Rutty. G. and Rooney. N . 
Air weapon fatalities J. Cli n Pathol. 1998: 51(7): 525-
529. 

19. Inci.L. Ozcelik. C., Tacyildiz., I Nizam. O.. Eren. N.. 
Ozgen. G.: Penetrating chest injuries: unusually high 
incidence of high-velocity gunshot wounds in civilian 
practice. World J Surg. 1998; 22(5): 438-442. 

20 Steel. J.A.. McBride. S.J.. Kelly. J.. Dearden. C.H.. 
and Rocke, L.G.: Plastic bullet injuries in Northern 
Ireland: experience durin a week of civil disturbance. 
J Trauma. 1999; 46(4): 711-714. 


