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J:N: 5538 7:Xe3ll Purpose: To analyze the clinical findings, management and visual prognosis of blunt ocular injuries due

to shotgun pellets. Methods: A prospective observational study on 200 eyes with blunt ocular trauma due
to shotgun pellets was conducted. Patients with other causes of ocular trauma or with open globe injury were excluded from
study. Surgical interventions were employed when indicated for associations like, traumatic cataract, dense persistent
vitreous hemorrhage(VH),retinal detachment(RD) etc. Patients were followed up for 6 months from time of injury. Results: The
mean age of patients was 22.6+9.52 years. Majority (99.5%) of our patients were males and only 1(0.50%) was female. Sub-
conjunctival hemorrhage (SCH) was the most common clinical manifestation(77.0%) followed hyphaema in 34.0% of patients
and vitreous hemorrhage(VH) (27.5%). Cataractous changes were seen in 7.5% of patients, retinal hemorrhage in 11.0% while
retinal detachment(RD) in 4.0%. 60.5% of patients were managed conservatively and 39.5% patients needed surgical
intervention. Visual Acuity(VA) at presentation was recorded to be <6/60-PL(light perception) in 51.0% of the patients which
progressed to range of 6/6 -6/9 in 82.5% of patients. 2 patients reported with no perception of light (NPL) at the time of trauma
which persisted till the end of follow-up. Conclusion: We conclude that the blunt ocular trauma due to pellets occurs most
commonly in males, and has a good prognosis in terms of anatomical and functional outcome. Anterior segment was more
commonly involved than the posterior segment with reparable damage in majority of the cases. Educating the mass for use of
any form of eye protection can prevent ocular trauma in most cases.
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INTRODUCTION

Ocular trauma is the most common cause of preventable
monocular blindness worldwide' and has been well
described in developed countries such as the United States,
Japan, and Europe®. Ocular injuries caused by shotgun
pellets represent a small subset of ocular trauma worldwide
and their use was first reported during the civil unrest in
Northern Ireland in the 1970s, In a similar unrest in
Kashmir(India), the use of pellet guns to control mobs
emerged as a significant cause ocular morbidity over the last
few years. Shotguns withl2 Bore Pump Action (commonly
known as riot gun) with shot type 8/9 were commonly used"®. A
number 9 shot contains 585 pellets of 2.01mm diameter per Oz
and 8 number shot contains approximately 410 pellets of
2.26mm diameter per 1 Oz.”

The impact of injury and the damage caused by these small
sized pellets, is inversely related to the distance from which
they are fired and the energy with which they strike the globe.
Other factors like temperature, powder load, shot size, and
gauge also play a pivotal role. In majority of the studies’,
pellets are notorious for causing visually incapacitating
perforating injuries, but sometimes due to increased range of
fire, the velocity and size of shotgun pellets decreases leading
to blunt ocular trauma without penetrating or perforating
injuries. Impact of blunt ocular trauma caused due to pellets
are less reported in contrast to open globe injuries. This study
aims to describe the clinical presentation and pattern,
management and visual prognosis of blunt ocular injuries
caused due to shotgun pellets.

MATERIALS AND METHODS

A prospective observational study was conducted in the
department of Ophthalmology, GMC Srinagar between July
2017 and Jan 2019. 200 eyes who reported with blunt ocular
trauma due to shotgun pellets were included after classifying
the injuries according to BETT (Birmingham Eye Trauma
Terminology) and Ocular Trauma Classification System.*'°

We excluded all patients with history of any previous trauma,
surgical intervention or any ocular disease which may affect
the final visual outcome. Patients with other causes of ocular
trauma other than shotgun pellet or with open globe injury
were also excluded from study.

After obtaining informed consent a relevant ocular and
surgical history was taken and careful examination including
VA testing, Slit lamp examination(SLE), intraocular pressure
(IOP) measurement, dialated fundus examination in cases of
clear media, and B-scan in cases of media opacities was
done. Computed tomography(CT) scans, and Surgical
exploration was done in patients where the diagnosis of blunt
trauma was uncertain and for detection and localization of
foreign body if present. Most of the injuries in our study were
managed conservatively. Surgical interventions like
lensectomy, vitrectomy etc were employed when indicated.
Patients were followed up at 1 week, 1 month, 3 months and 6
months from time of injury.

RESULTS

The age of patients in our study ranged from 8-61 years with
the mean age of 22.6+9.52 years. Majority(99.5%) of our
patients were males and only 1(0.50%) was female.

Table 1: Patterns of blunt ocular trauma and their
distribution n=200
Pattern Frequency Pattern Frequency
(%age) (%age)
Eyelid and 5(2.5%) Iridodialysis 12(6.0%)
adnexal damage
Periorbital 53(26.5%) Traumatic 15(7.5%)
foreign body cataract
Intraorbital 2(1.0%) Vitreous 55(27.5%)
foreign body Hemorrhage
(mild-dense)
Sub-conjunctival | 154(77.0%) Retinal 22(11.0%)
hemorrhage hemorrhage(any
subtype)
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Sub conjuctival | 48(24.0%) | Retinal break/ | 8(4.0%)
foreign body detachment(all
types)
Hyphaema 68(34.0%) - -
(various grades)

Various patterns of blunt ocular trauma (Table 1) due to pellets
noted were SCH in majority(77.0%)of the patients followed by
various grades of hyphaema and VH in in 34.0% and 27.5%
respectively. Eyelid and adnexal damage was seen in 2.5% of
patients. Superficial pellets were present in significant
number of patients including 26.5% in periorbital area, 24.0%
in subconjuctival area, while intraorbital pellets were noted in
2(1.0%) patients. Iridodialysis was seen in 6.0% of patients but
cataractous changes, retinal hemorrhage and RD were seen
in7.5%, 11.0% and 4.0% of patients respectively.

Table 2: Management of blunt ocular trauma caused by
shotgun pellet (n=200)
Management Frequency
(%oage)
Conservative 121(60.5%)
Invasive 79(39.5%)
Eyelid and orbital tissue 5(2.5%)
Repair
Removal of superficial foreign 15(7.5%)
Bodies(periorbital and conjuntival)
Anterior chamber wash 13(6.5%)
Lensectomy/Phacoemulsification 15(7.5%)
Vitrectomy 31(15.5%)
Lensectomy +vitrectomy/ 13(6.5%)
Phacovitrectomy

In 121 patients, the management was conservative (Table 2)
while 79 patients needed surgical intervention which included
AC wash in 6.5%, cataracteous lens removal in 7.5% of
patients and vitrectomy in 15.5% of patients. Combined
lensectomy and vitrectomy was performed in 6.5% of patients.
Removal of superficial foreign bodies was needed in 7.5.% of
patients.
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Graph 1. VA in patients of blunt ocular trauma (n=200)

The VA at presentation was recorded to be <6/60-PL in
majority(51.0%) of the patients while 33.5% has VA in range of
6/24-6/60. 25(12.5%) patients reported with 6/12-6/24 range of
6/6 -6/9 vision and 4(2.0%) had vision in the range of 6/6 -6/9.

After treatment, 82.5% of patients achieved VA in the range of
6/6 -6/9 and 9.5% of patients had a good vision of 6/12-6/24. VA
of 6/24-6/60 was recovered in 4.5% of patients and only 2.5%
of patients had VA <6/60-PL. 2(1.0%) patients who reported
with NPL at the time of trauma did not recover during the
follow-up.

DISCUSSION

Many studies have been published on penetrating eye trauma
due to pellet guns'" but few studies related to blunt ocular
pellet injuries have been documented.

The age of patients ranged from 8-61 years with the mean age

of 22.6+9.52 years and majority(99.5%) of our patients were
males while only 1(0.50%) was female indicating the active
participation of males in protests during civil unrest. Other
studies'®'* have also concluded that males are prone to ocular
trauma as they are naturally inclined to take part in
dangerous activities. We observed that blunt trauma due to
pellets affected both, the anterior and posterior segment, and
SCH was the most common manifestation (77.0%), followed
by various grades of hyphaema in 34.0% of patients, out of
which 6.5% needed AC wash, but the rest resolved
spontaneously with conservative management. Superficial
pellets (both periorbital and subconjunctival) were found in
around 50.0% of patients, but only 7.5% needed removal,
altough all 2.5% of patients with eyelid and adnexal damage
needed repair to restore the anatomy. All patients of traumatic
cataract needed lens removal either by lensectomy or phaco-
emulsification and IOL(intraocular lenses) was implanted in
all patients at the end of surgery. None of our patients (6.0%)
had iridodiaysis repair done. Significantinvolvement of these
structures points towards the vulnerability of the anterior
segment of the globe towards blunt ocular trauma more than
the posterior segment which may be minimized by creating
awareness about wearing eye-protection devices™

Posterior segment involvement(42.5%) mostly manifested as
VH (27.5%) followed by retinal hemorrhage and RD needed
vitrectomy in 15.5% of patients, the most common indication
for which was dense persistent VH. All patients of RD were
treated surgically and retina reattached using standard
management protocol. We believe that the Intraorbital pellets
noted near the orbital apex on CT scan were the cause of NPL
in 2 patients owing to the pellet abutting the optic nerve.
Overall, 39.5% of patients needed surgical intervention while
60.5% of our patients were managed conservatively, which
included symptomatic relief with painkillers, local antibiotic
eye ointment application, decongestant eye drops for SCH,
topical anti-glaucoma medication for raised IOP secondary to
hyphema and other intraocular hemorrhage. Topical steroids
were also prescribed in relevant cases to reduce any
associated ocular inflammation.

The VA at presentation was recorded to be<6/60-PL in
majority (51.0%) of the patients which progressed to around
6/6 -6/9 in 82.5% of patients after various management
discussed above. Other studied with closed globe injury due
to fireworks have also showed that 90.5% of eyes had final
visual outcome of more than 6/36.”T The outstanding visual
improvement may be explained by the fact that most of the
ocular tissues sustained severe but repairable damage. he
2(1.0%) patients who reported with NPL at the time of trauma
never regained the vision back even after administration of
systemic steroids.

CONCLUSION

We conclude that the blunt ocular trauma due to pellets occurs
most commonly in males, buy has good prognosis in terms of
anatomical and functional outcome. Anterior segment was
more commonly involved than the posterior segment with
reparable damage in majority of the cases. Educating the
mass for the use of any form of eye protection can prevent
ocular trauma in most cases. Although most patients needed
conservative management, surgical Interventions like
lensectomy, phaco emulsification and vitrectomy significantly
improve the outcome in severe cases.

REFERENCES

1. B. Tylefors. Epidemiologic patterns of ocular trauma. Australian and New
Zealand Journal of Ophthalmology. 1992; 20(2), 95-8.

2.  Toride, H. Toshida, A. Matsui et al., “Visual outcome after emergency surgery
for open globe eye injury in Japan,” Clinical Ophthalmology, vol. 10, pp.
1731-1736, 2016.

3. C.A.Cheung, M. Rogers-Martel, L. Golas, A. Chepurny, J. B. Martel, and J. R.
Martel, "Hospital-based ocular emergencies: epidemiology, treatment, and
visual outcomes,” The American Journal of Emergency Medicine, vol. 32, no. 3,

GJRA - GLOBAL JOURNAL FOR RESEARCH ANALY SIS & 45



VOLUME - 10, ISSUE - 02, FEBRUARY - 2021 * PRINT ISSN No. 2277 - 8160 * DOI : 10.36106/gjra

20.

21

pp. 221-224, 2014.

G. Y. Kong, R. H. Henderson, S. S. Sandhu, R. W. Essex, P]. Allen, and W. G.
Campbell, “Wound-related complications and clinical outcomes following
open globe injury repair,” Clinical & Experimental Ophthalmology, vol. 43, no.
6, pp. 508-513, 2015.

S. M. Teixeira, R. R. Bastos, M. S. Falcao, F. M. Falc@o-Reis, and A. A. Rocha-
Sousa, “"Open-globe injuries at an emergency department in Porto, Portugal:
clinical features and prognostic factors,” European Journal of
Ophthalmology, vol. 24, no. 6, pp. 932-939, 2014.

What are pellet guns and why are they lethal ?http://www.thehindu.com/news/
national/other-states/what-are-pellet-guns-and-why-are-they-
lethal/article8880015.ece. Date accessed: 21/07/2016.

NRA Firearms Fact Book data. hitps://openlibrary.org/books/OL8412575M/
Nra_Firearms_Fact_Book_(Item_01560). Date accessed: 06/1993.

R.E. Morris, C.D. Witherspoon, R.M. Feist, ].B. Byrne, E.E. Ottemiller. Bilateral
ocular shotgun injury. American Journal of Ophthalmology. 1987; 103, 695-
700.

F Kuhn, R. Morris, C. D. Witherspoon, and V. Mester, “The Birmingham Eye
Trauma Terminology system (BETT),” Journal Frangais d'Ophtalmologie, vol.
27,no0. 2, pp. 206-210, 2004.

F Kuhn, R. Maisiak, L. Mann, V. Mester, R. Morris, and C. D. Witherspoon, “The
Ocular Trauma Score (OTS),” Ophthalmology Clinics of North America, vol.
15, no. 2, pp. 163-165, 2002.

D.I. Bowen, D.M. Magauran. Ocular injuries caused by airgun pellets: an
analysis of 105 cases. British Medical Journal. 1973; 1(5849), 333-337.

K.W. Sharif, C.N. McGhee, R.C. Tomlinson. Ocular trauma caused by airgun
pellets: atenyear survey. EyeLondon. 1990; 4(6), 855-60.

Z.Khoueir, G. Cherfan, A. Assi. Vitreoretinal surgery for shotgun eye in-juries:
outcomes and complications. Eye London. 2015; 29(7), 881e887.

G.N. Shuttleworth, P Galloway, .M. Sparrow, C. Lane. Ocular air gun in-
juries: a one-year surveillance study in the UK and Eire (BOSU). 2001-2002.
Eye London. 2009; 23(6), 1370e1376.

D.W. Young, J.M. Little. Pellet-gun eye injuries. Can Journal of Ophthalmology.
1985; 20(1), 8elO0.

D. Sevel, A.D. Atkins. Pellet gun injuries of the eye. South African Medical
Journal. 1978; 54(14), 566e568.

M. Al-Amry, H. AlTaweel, N. Al-Enazi, M. Alrobaian, S. Al-Othaimeen.
Retained periorbital and intracranial air-gun pellets causing sclopetaria and
visualloss. SaudiJournal of Ophthalmology. 2014; 28(3), 228e233.

S. Cillino, A. Casuccio, E Di Pace, F Pillitteri, and G. Cillino, “A five-year
retrospective study of the epidemiological characteristics and visual
outcomes of patients hospitalized for ocular trauma in a Mediterranean
area,” BMC Ophthalmology, vol. 8, no. 1, 6 pages, 2008.

M. M. Soliman and T. A. Macky, “Pattern of ocular trauma in Egypt,” Graefe's
Archive for Clinical and Experimental Ophthalmology, vol. 246, no. 2, pp.
205-212,2008.

L.PFong and Y. Taouk, “The role of eye protection in workrelated eye injuries,”
Australian and New Zealand Journal of Ophthalmology, vol. 23, no. 2, pp.
101-106, 1995.

S.K. Arya, S. Malhotra, S.P Dhir, S. Sood S. Ocular fireworks injuries. Clinical
features and visual outcome. Indian Journal of Ophthalmology. 2001; 49(3),
189-90.

46 * GJRA - GLOBAL JOURNAL FOR RESEARCH ANALY SIS




