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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.
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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 1%, 2000 to December 31*, 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-
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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.

Table 1. Patients with eye injuries caused by buckshot

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,

Patient | Sex Age Eye r:.cl)i;:nocfe Occupation aajﬁroyf I—:gjtrrsf Ti)rﬁjrsf Fggeé?/n 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 @] 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 @] 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 Cl ORFB 0.02 0.1
7 M 53 R C w Su 07.30 @] ORFB LP 0.06
8 F 73 R C Hw We 11.00 @] 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 Cl ORFB 0.6 1.0
1 M 60 R T Ck Su 10.30 @] ORFB 0.02 0.1
12 M 36 R C W Su 13.00 Cl 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 @] WFB LP 0.06
16 M 47 L C w Su 08.30 @] 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; Cl - 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 riiagg:cfe Occupation I|Dnaﬁl1royf '?:jl:rrsf Tiﬁ?jrsf Fgr:é?ln 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 @] 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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Table 3. Some comparative parametric values of both groups of the
injured

Eye injuries
Parameter Buckshot Air rifle p value
(n=16) (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

PN 2 2
Typeof -, 10 1
injury

PR 4 2
Foreign body 13 5 0.549

i <0.1 - NLP 12 4

Visual 0212
acuity 1.0 4 1

PN - penetrating injury; Cl — contusion injury; PR - perforating injury; NLP - no
light perception

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).
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MoBpeae ounjy U3a3BaHe I0BAYKOM U Ba34yLUHOM NYLWIKOM Kog 0coba neyeHunx Ha
YHuMBEpP3UTETCKOj O4HOj KAMHMUM Yy beorpagy 2000-2009. roguHe

Mwunow b. JoBaHoBWR'?

'MegmumnHcku akyntet, YHuep3uTteT y Beorpagy, beorpag, Cpbuja;
2KnuHwka 3a ouHe bonect, KnuHnukm ueHtap Cpbuje, beorpag, Cpbuja

KPATAK CALIP?KA)J

YBop MNoBpeae caumom 13 ToBauKe MyLLKe 1 Aujabonom 13 Ba-
3[yLUHe NyLIKe HACY YecTe, anu Cy BeOMa TeLLKe 1 YeCTo A0BO-
Ae 1o rybrTka B1aa Ha noBpehHeHOM OKy.

Lwm papa Liwb paga je 6uo ga ce nopeherbem pasnuuntix
napametapa yTBPAM Koja of OBe ABE BPCTe NoBpeAa Aaje Texe
nocnepuue no GyHKUMjy BrAa.

Metoge paga YpaheHa je peTpocnekTmBHa aHanu3a 6onecHum-
Ka noBpeheHnx caumom 13 noBauKe nyLlKke 1 Arjabonom u3
Ba3fyLLUHe NyLIKe Koju Cy ieyeHn Ha KnuHuupm 3a ouHe 6onectu
KnuHuukor ueHtpa Cpbuje y beorpaay oa jaHyapa 2000. go ge-
Lembpa 2009. roanHe. OfBOjeHO NO rpynama, aHanusmnpaHu cy
CTapoCT U 3aHNMakbe UCNINTaHWUKa, JaHU Y HeAerbW 1 Bpeme fia-
Ha Kafja Cy noBpepe HacTase, Nprpoaa NoBPeAe OuHe jabyunLe
(ca mocTojarbem cTpaHor Tena unu 6e3 wera) 1 BUAHa OLWTPYHA.
PesynTatn buno je 16 ocoba noBpeheHnx caumom v neT no-
BpeheHux anjabonom. Y obe rpyne Hanaswmia ce camo no jea-
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Ha noBpeheHa »eHa, 0CTany NCMUTaHNLM BUIN Cy MyLLIKapLy.
MpoceyHa cTapocT ucnutaHmka nospeheHnx caumom buna

je 45,5+11,9 roguHa, a ncnutaHuka nospeheHnx gujabonom

15,0£1,0 rognHa. JloBuw cy ce noBpehrBanu yrnaBHOM BUKEH-
Zom (12 HegerboMm) Npe NogHe, JOK Cy ce yyeHuuy nopehu-
Bain PagHMM AaHMMa y NONoAHeBHMUM Yacosuma. Kopg ceurx
1cnmTaHuKa obe rpyne Koju Cy MManu NneHeTpaHTHY Uan nep-
dopaTuBHy NoBpeay o4He jabyunLe AoLWO je 1O amaypo3e.
Kog noBpeheHux c KOHTY31jom OUHe jabyunLie Huje 3abenexe-
Ha HMjeiHa amaypo3a, an UX je LWeCT AnjarHOCTUKOBaHO KOA
NoBaLld, umja je BAHa OLWITPUHA 6una marba og 0,1.
3ak/byuak [loBpefe cayMom 13 IoBauKe NyLuKe u gujabonom
13 Ba3ayLUHe MyLUKe Cy BEOMa TELLKE MO OKO 1y BENMKOM 6pojy
CNlyyajeBa MOTY fia MPOY3pOKyjy rybutak suga. lMpeseHuyja je
noce6Ho BaxHa.

KrbyuHe peun: nospefe oKa; JoBayka nyLuKa; Ba3ayLuHa ny-
LWIKa; BUAHA OLITPMHA

MpuxsaheH « Accepted: 13/11/2013



