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INTRODUCTION

Eye injuries by shotgun are not common. They 
may be caused by gunpowder particles, when 
usually both eyes, the entire surface of the face 
and even other parts of the body are affected. 
Gunpowder particles may penetrate conjunc-
tiva and cornea, and some of them may even 
penetrate into the eyeball [1, 2, 3]. However, 
eye injuries from a shotgun can be caused 
also by buckshot, accidentally during hunting. 
These injuries are more serious. Buckshot, due 
to its spherical shape, 5.6 mm caliber, 3.56 g 
of weight, with a speed up to 1250 m/sec, can 
penetrate through the eyelids into orbit and 
stay there or in the surrounding sinuses. Ac-
cordingly, the eyeball suffers due to contusion 
syndrome. A penetrating or perforating injury 
of the eyeball itself is possible, too [4-7]. Nowa-
days, eye injuries caused by air-rifles are very 
rare compared to the period of several dec-
ades ago when such accidents were far more 
common; they were usually very serious, and 
common reasons for enucleation of the eyeball 
[8-11]. Air-rifle bullet has a 5.52 mm caliber, 
1.52 g of weight, and speed up to 200 m/sec. 
High number of serious accidents was the main 
reason for withdrawing air-rifles from free sale. 
Today, such injuries are the result of abuse of 
residual illegal weapons as toys. This study was 

aimed at determining similarities and differ-
ences of eye injuries caused by these two types 
of weapons, taking into account a variety of 
parameters.

OBJECTIVE

This study was aimed at determining similari-
ties and differences of eye injuries caused by 
these two types of weapons in different settings.

METHODS

Patients with eye injuries caused by shotguns 
and air-rifles, hospitalized at the University 
Eye Clinic in Belgrade, Serbia, in the period 
from January 1st, 2000 to December 31st, 2009 
were analyzed. All of them were hospitalized 
as emergency cases. All were examined by an 
ophthalmologist, their visual acuity was evalu-
ated by Snellen charts, and all had a careful 
slit lamp and posterior segment examination. 
The same day, or at least the following day (as 
soon as possible), x-ray or CT scan was done 
to confirm or exclude the presence of any or-
bital foreign body. In the cases where x-ray was 
sufficient for detection and localization of the 
foreign body, CT scan was not performed. Dur-

SUMMARY
Introduction Eye injuries caused by shotgun buckshot or air-rifle bullets are not common but are very 
severe, causing blindness of the injured eye.
Objective By comparison of different parameters, to determine which of these two types of injuries have 
more serious final effect on vision.
Methods A retrospective comparative analysis of patients with shotgun and air-rifle injuries, treated in 
the period 2000-2009 at the University Eye Clinic in Belgrade was carried out, with patients being divided 
in two groups depending of the type of the weapon. Age of patients, occupation, days in the week and 
part of the day when the accidents happened, presence of the retained foreign body, as well as the visual 
acuity on admission and final visual outcome were reviewed and analyzed.
Results There were 16 shotgun and 5 air-rifle injuries. Mean age of patients injured by shotgun was 
45.5±11.9 years, while those injured by air-rifle bullets were only 15.0±1.0 years old. Shotgun accidents 
happened in hunters, on weekends, in the morning, while air-rifle accidents were typical for pupils, on 
working days, in the afternoon. Final visual acuity following buckshot injuries was: NLP in 6 (37.5%), less 
than 0.1 in 6 (37.5%) and normal (1.0) in 4 (25%) patients. Out of patients hit by air-rifle bullet, no light 
perception (NLP) was documented in 4 (80%) while visual acuity remained normal in one patient.
Conclusion All injuries by shotgun and air-rifle are very serious, ending in loss of vision in high percent 
of cases. Prevention is essential.
Keywords: eye injuries; buckshot; air-rifle; visual acuity

Eye Injuries Caused by Shotgun and Air-Rifles 
Treated at the University Eye Clinic in Belgrade 
2000–2009
Miloš B. Jovanović1,2

1Faculty of Medicine, University of Belgrade, Belgrade, Serbia;

2Clinic of Eye Diseases, Clinical Center of Serbia, Belgrade, Serbia



    

7Srp Arh Celok Lek. 2014 Jan-Feb;142(1-2):6-9

www.srp-arh.rs

ing hospitalization, each patient was treated conservatively, 
and surgery was performed if required. Intraocular foreign 
bodies were removed by vitrectomy, while intraorbital ones 
were not removed. Once discharged, all patients were con-
trolled after 15 days, two months and twice a year later on. 
There were no outpatients with such an injury.

For the purpose of the study, all patients were divided 
in two groups: the first group consisted of those injured by 
buckshot, while another group included people injured by 
the air-rifle bullet. Sex, age, place of residence, occupation, 
date and time of injury, nature of eye injury, presence or 
absence of foreign bodies and their localization were com-
pared, and finally, visual acuity was checked once again.

The analysis of the cases included Fisher’s exact test and 
t-test.

RESULTS

In 10-year period (2000–2009), 3,206 patients with me-
chanical eye injuries resulting from different causes were 
admitted and treated. Among them, there were 21 (0.7%) 
injured by bullet from a shotgun (16) or by air-rifle bul-
let (5). In all of them, just one eye was injured. Out of 16 
cases with shotgun injury, the right eye was injured in 10 of 
them and the left one in the remaining 6, while in air-rifle 
injuries, the left eye was wounded in all 5 cases.

The patients were followed up for 24±6 months after 
hospital treatment.

In the group with shotgun injury, there were 10 contu-
sions of the globe, 4 perforations and 2 penetrating wounds 
of the eye. In the second group with air-rifle injuries, there 
was 1 contusion, 2 penetrating and 2 perforating wounds 
of the eye.

Demographic characteristics and clinical data for indi-
vidual patients were listed in Tables 1 and 2, respectively, 
while parametric values for these two groups were com-
pared in Table 3.

DISCUSSION

At the University Eye Clinic in Belgrade, in 10-year period, 
16 patients with a shotgun and 5 patients with an air-rifle 
injury were treated intrahospitally. A small number of 
air-rifle incidents is understandable, because this kind of 
weapon is prohibited by law to be used by children, and 
it is not available in the stores. Similar low incidence of 
eye injuries by this weapon is reported by other authors 
[8, 12, 13].

In the group injured by shotgun, out of 16 patients there 
was just one female, who was taking care of her cows at the 
time when she was hit accidentally by one of the hunters 
who did not notice her. All other 15 victims were hunters, 

Table 1. Patients with eye injuries caused by buckshot

Patient Sex Age Eye Place of 
residence Occupation Day of 

injury
Hour of 
injury

Type of 
injury

Foreign  
body Initial VA Final VA

1 M 37 R T Ck Mo 14.00 PN IOFB NLP NLP

2 M 33 R T Ck Su 12.30 CI WFB 0.5 1.0

3 M 39 L C F Su 09.00 PR ORFB NLP NLP

4 M 44 L C W Su 14.00 CI ORFB 1.0 1.0

5 M 38 R C F Su 07.30 PN IOFB NLP NLP

6 M 54 R T Ck Su 10.00 CI ORFB 0.02 0.1

7 M 53 R C W Su 07.30 CI ORFB LP 0.06

8 F 73 R C Hw We 11.00 CI ORFB 0.02 0.1

9 M 55 L C Ps Su 10.30 PR ORFB NLP NLP

10 M 57 L C F Su 12.00 CI ORFB 0.6 1.0

11 M 60 R T Ck Su 10.30 CI ORFB 0.02 0.1

12 M 36 R C W Su 13.00 CI ORFB 0.02 0.1

13 M 38 R C W Sa 11.00 PR ORFB NLP NLP

14 M 36 R C F Su 13.00 PR ORFB NLP NLP

15 M 29 L C F We 14.00 CI WFB LP 0.06

16 M 47 L C W Su 08.30 CI WFB 0.7 1.0

M – male; F – female; R – right; L – left; T – town; C – country; Ck – clerk; F – farmer; W – worker; Hw – hauswife; Ps – pensioner; Mo – Monday; Su – Sunday;  
We – Wednesday; Sa – Saturday; PN – penetrating injury; PR – perforating injury; CI – contusion injury; IOFB – intraocular foreign body; ORFB – orbital foreign body;  
WFB – without foreign body; VA – visual acuity; NLP – no light perception; LP – light perception

Table 2. Patients with eye injuries caused by bullet from the air-rifle

Patient Sex Age Eye Place of 
residence Occupation Day of 

injury
Hour of 
injury

Type of 
injury

Foreign 
body Initial VA Final VA

 1 M 14 L T P Tu 16.00 PN IOFB NLP NLP

 2 M 15 L T P Sa 16.00 PN IOFB NLP NLP

 3 M 14 L C P Th 15.00 CI ORFB 0.3 1.0

 4 F 16 L C P Sa 13.00 PR ORFB NLP NLP

 5 M 16 L T P Th 14.00 PR ORFB NLP NLP

P – pupil; Tu – Tuesday; Th – Thursday
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having been hit by another hunter. Roden et al. [14] and 
Morris et al. [6] report males to be wounded, mainly in 
the hunt, and in some other sport activities, too (hunting, 
trap, skeet shooting, and sporting clays) [15]. In the other 
group with the air-rifle injuries, the majority was males, 
too: 4 boys and just one girl among 5 patients.

In both groups, all the injuries were unilateral. Other in-
vestigators confirm that injuries of this type are unilateral 
in most of the cases [13, 16, 17], but simultaneous bilateral 
wounds have been observed as well [12, 13, 15].

The mean age in the first group (shotgun) was 45.5±11.5 
years and in the second one (air-rifles) it was only 15.0±1.0 
years, so the difference is highly significant (p<0.001) (Table 
3). Newman and Russo [12] and Schein et al. [17] report 
that the wounded by air-rifle were 13-15 year old adoles-
cents. Occupation of persons hit by buckshot was as follows: 
5 workers, 5 farmers, 4 employees, one retired person and 
one housewife, while all wounded by air-rifle were pupils 
(5 cases). It is worth mentioning that all accidents with 
shotguns in hunters occurred on weekends, in the morn-
ing (12 of them on Sunday). The explanation lies in the 
well known fact that group hunts are always organized on 
weekends, in the morning, while afternoons are reserved 
for lunch, socializing and exchange of recognized hunting 
stories. Pupils used to play with air-rifles in the afternoon 
on working days, when they were back from school, be-
cause the grownups were usually still busy or not at home at 
that time. In specific, no grownup was present at the time of 
accident in this group of pupils. In most cases, a schoolmate 
was the one handling the rifle; the only case when a girl was 
wounded was when her brother hit her. Schein et al. [17] 
report that, in the air-rifle incidents, a known person or 
a friend fired the weapon in 91% of cases and relatives in 
40%, while grownups were not present in 11% of the time.

There were 3 kinds of buckshot injuries. Contusions 
of the eyeball were found in the majority of cases (10 out 
of 16, or 62.5%). In 7 of them, buckshot penetrated the 
eyelid, passed the eyeball and remained in the orbit. In all 
of these 10 patients with contusion of the eye, there was a 
significant chorioretinal damage, especially in the region 
of macula, with consecutive cicatrisation and correspond-
ing impairment of visual acuity, i.e. 6 of them had final 
visual acuity of 0.1 or less. Perforation of the eyeball was 

found in 4 patients (25%). In all of them, buckshot passed 
through the eyeball and stayed in the orbit, resulting in the 
complete loss of function (NLP) in all 4 eyes. A penetrating 
injury was found in the remaining 2 patients (12.5%) with 
buckshot within the eyeball and final blindness (NLP) of 
the injured eye in both cases.

Altogether, patients hit by buckshot had final visual 
acuity as follows: NLP in 6 (37.5%), 0.1 or less in other 
6 (37.5%), while vision remained normal (1.0) in 4 cases 
(25%) (Table 3).

Other investigators with similar number of patients 
injured by buckshot found similar percent of contusions, 
perforations and penetrations, with considerably poor 
functional outcome [13, 14, 15, 18].

In the air-rifle injured group, 2 patients experienced 
penetration with a bullet within the eyeball, another 2 had 
perforation with a bullet in the orbit, while the last one 
just had contusion of the eyeball with a bullet in the orbit. 
Final visual outcome was NLP in the first 4 cases, while 
the vision remained normal in the fifth one (contusion).

Similar percentage of contusions, penetrations and per-
forations in air-rifle eye injuries with poor visual outcome 
has been reported by other authors. In Schein et al. series 
[17], 84% of cases with penetrating injuries from the air-
rifle had final visual acuity less than 0.1, while Shattleworth 
and Galloway [8] report complete loss of vision (NLP) in 
53% of their cases with the air-rifle injury. Papers of Assaf 
et al. [16] and those of Newman and Russo [12] are worthy 
of note, the first stating that atrophy of the eye is common 
in the air-rifle injuries, while the second found enucleation 
as a common outcome. Marshall et al. [18] report that in 
persons younger than 18 years trauma is the reason for 
enucleation in 60% of cases, and in 25% of them an air-rifle 
being the weapon used.

It is obvious that, in both groups of the injured in our 
series, the complete loss of vision (NLP) was the final 
functional outcome whenever there was a perforating or 
a penetrating injury of the eye. Contusions were serious, 
but functional outcome was better in these cases.

It is significant that not one of the injured in our series 
had any protective glasses at the moment of accident. Some 
papers [19, 20, 21] emphasize the importance of wearing 
appropriate protective polycarbonate glasses for success-
ful prevention of such injuries and effective protection of 
the eye.

CONCLUSION

It can be concluded that injuries caused by shotgun or air-
rifle are mostly seen in males. Injuries caused by buckshot 
are typical for middle-aged men, on weekend days in the 
morning, while bullets from air-rifle hurt boys of about 
15 years, on weekdays in the afternoon. Injuries caused by 
buckshot are mostly of contusion type, with better visual 
prognosis, while injuries by bullets from air-rifle usually 
cause penetrating or perforating injuries of the eyeball, 
which invariably ends up with complete loss of vision 
(NLP).

Table 3. Some comparative parametric values of both groups of the 
injured

Parameter
Eye injuries

p valueBuckshot 
(n=16)

Air rifle  
(n=5)

Gender male 15 4 0.429

Age (years) 45.5±11.9 15.0±1.0 <0.001

Place of residence (town) 4 3 0.280

Type of 
injury

PN 2 2

CI 10 1

PR 4 2

Foreign body 13 5 0.549

Visual 
acuity

≤0.1 – NLP 12 4
0.212

1.0 4 1

PN – penetrating injury; CI – contusion injury; PR – perforating injury; NLP – no 
light perception
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КРАТАК САДРЖАЈ
Увод По вре де сач мом из ло вач ке пу шке и ди ја бо лом из ва-
зду шне пу шке ни су че сте, али су ве о ма те шке и че сто до во-
де до гу бит ка ви да на по вре ђе ном оку.
Циљ ра да Циљ ра да је био да се по ре ђе њем раз ли чи тих 
па ра ме та ра утвр ди ко ја од ове две вр сте по вре да да је те же 
по сле ди це по функ ци ју ви да.
Ме то де ра да Ура ђе на је ре тро спек тив на ана ли за бо ле сни-
ка по вре ђе них сач мом из ло вач ке пу шке и ди ја бо лом из 
ва зду шне пу шке ко ји су ле че ни на Кли ни ци за оч не бо ле сти 
Кли нич ког цен тра Ср би је у Бе о гра ду од ја ну а ра 2000. до де-
цем бра 2009. го ди не. Одво је но по гру па ма, ана ли зи ра ни су 
ста рост и за ни ма ње ис пи та ни ка, да ни у не де љи и вре ме да-
на ка да су по вре де на ста ле, при ро да по вре де оч не ја бу чи це 
(са по сто ја њем стра ног те ла или без ње га) и вид на оштри на.
Ре зул та ти Би ло је 16 осо ба по вре ђе них сач мом и пет по-
вре ђе них ди ја бо лом. У обе гру пе на ла зи ла се са мо по јед-

на по вре ђе на же на, оста ли ис пи та ни ци би ли су му шкар ци. 
Про сеч на ста рост ис пи та ни ка повређених сачмом би ла 
је 45,5±11,9 го ди на, а ис пи та ни ка по вре ђе них ди ја бо лом 
15,0±1,0 го ди на. Лов ци су се по вре ђи ва ли углав ном ви кен-
дом (12 не де љом) пре под не, док су се уче ни ци по вре ђи-
ва ли рад ним да ни ма у по по днев ним ча со ви ма. Код свих 
ис пи та ни ка обе гру пе ко ји су има ли пе не трант ну или пер-
фо ра тив ну по вре ду оч не ја бу чи це до шло је до ама у ро зе. 
Код по вре ђе них с кон ту зи јом оч не ја бу чи це ни је за бе ле же-
на ни јед на ама у ро за, али их је шест ди јаг но сти ко ва но код 
ло ва ца, чи ја је вид на оштри на би ла ма ња од 0,1.
За кљу чак По вре де сач мом из ло вач ке пу шке и ди ја бо лом 
из ва зду шне пу шке су ве о ма те шке по око и у ве ли ком бро ју 
слу ча је ва мо гу да про у зро ку ју гу би так ви да. Пре вен ци ја је 
по себ но ва жна.
Кључ не ре чи: по вре де ока; ло вач ка пу шка; ва зду шна пу-
шка; вид на оштри на
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