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Ocular Trauma From Fireworks During Diwali Festival

Olukorede 0. Adenuga, Naresh B. Kannan, Ashish A. Ahuja, Kim Ramasamy
Aravind Eye Hospitals and Postgraduate Institute of Ophthalmology, Madurai, Tamil Nadu, India

Background: Fireworks are an important part of festivals in India, especially Diwali. The use of these fireworks often result in ocular trauma
with a loss of vision. The aim of this study was to determine the pattern of eye injuries from fireworks during the Diwali festival and the visual
outcome at a tertiary eye hospital in south India. Materials and Methods: The cases of ocular trauma from fireworks over a 3-year period
were retrospectively reviewed. Information regarding patient’s age, gender, laterality, the type of firework, whether user or bystander, best-
corrected visual acuity (BCVA) at presentation, the details of injuries, diagnosis, management, and BCVA at last follow-up visit were
documented and analyzed using Epi Info 7.1.5.0 software. Results: A total of 114 eyes of 110 patients were analyzed. The study population
comprised 89 (81%) males and 21 (19%) females, with a male-to-female ratio of 4.2:1. The median age was 14.0 years, with 61 (56%) patients
aged <18 years. One hundred (88%) eyes had closed globe injury (CGI), whereas 14 (12%) eyes had open globe injury (OGI). Thirty-five
(35%) eyes with CGI and 8 (57%) eyes with OGI had a BCVA of <3/60 at presentation. This improved with management with only 12 (12%)
eyes with CGI and two (14%) eyes with CGI and 2 (14%) eyes with OGI having a BCVA of <3/60 at the last follow-up visit. These differences
in visual acuity were not statistically significant with P-values >0.5. Twenty-two (19%) eyes developed long-term complications such as
glaucoma, retinal detachment, and phthisis bulbi. Conclusion: Ocular trauma from fireworks commonly affects young boys and often results
in serious, preventable, vision-threatening complications. The enforcement of existing legislation, health education, and public awareness are
essential if the current trend in India is to be reversed.
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INTRODUCTION Eye injuries from fireworks can result in devastating visual

Fireworks are used worldwide to celebrate a variety of . disﬁguring. effects.” During I?iwali .festival, t.he.re.is
religious, patriotic, and cultural holidays and events.!") usuallyasurge in the ngmber of pat1ent§ with ocullar fjures
They are largely used during such occasions for their from fireworks presenting t(.) the hospital. The alm.of thls
sound, sparkle, and the sudden burst of colours, which study,.therefore, was to.descnbe the pattern of chlar injuries
light up the festive mood.””) In India, they find a special from fllreworks as seen in our hospital and the v1sgal qutcome
place during Diwali, which is an annual festival marking followmg treatment. Th}s was d.one to further highlight the
an important Hindu mythological event?! This 5-day inherent dangers associated with the unregulated use of

festival is also called the “festival of lights,” where people fireworks in the society.
light their homes with “lamps” and celebrate with

firecrackers.”! MareriaLs AND MEeTHODS

The use of fireworks within the context of celebrations and
holidays presents the ideal environment for accidents that
lead to severe and dangerous injuries.'*! The eye is a common
site of injury. In studies on firework-related injuries in
Tehran! and Delhi,'”! the eyeball was found to be the
third most commonly injured body site after the hands and
face. Similarly, another study in the United States'® reported
the eyes to be the most commonly injured body site.
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This was a hospital-based retrospective study involving the
eyes with injuries from fireworks as seen at a tertiary eye
hospital in Tamil Nadu, India during three consecutive Diwali
festivals, that is, from 2013 to 2015. The study adhered to the
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tenets of the declaration of Helsinki and was approved by the
Institutional Review Board of the hospital.

The cases were identified from the electronic medical records.
Patients who presented 2 days before Diwali, on the day of
Diwali, and 7 days after Diwali from 2013 to 2015 were
included. Their case files were then retrieved, and the
patient’s age, gender, laterality, the type of firework,
whether user or bystander, best-corrected visual acuity
(BCVA) at presentation, the details of injuries, diagnosis,
management, and BCVA at last follow-up visit were
documented. Investigations such as B-scan ultrasonography,
orbital X-ray, and optical coherence tomography were
performed when indicated, and the results documented.
Patients with lid tears, scleral tears, corneal tears, and
intraocular foreign body were admitted and given immediate
medical and surgical attention, whereas those with
nonpenetrating injuries were treated on an outpatient basis.

Data analysis was performed using Epi Info 7.1.5.0 software.
Frequencies and percentages were computed for qualitative
variables, whereas mean and standard deviation were computed
for quantitative variables. Tests for statistical significance were
performed using Mann—Whitney/Wilcoxon two-sample test
(Kruskal-Wallis test for two groups). A P-value <0.05 was
considered statistically significant.

ResuLts

One hundred and seventeen patients were noted to have
ocular injuries from fireworks during the period under
review, however, only 110 (94.0%) case files were
available for analysis. A total of 114 eyes were analyzed
as four patients had bilateral ocular trauma. There were 89
males (81.0%) and 21 females (19.0%) giving a male-to-
female ratio of 4.2:1. The age range of the patients was
1-74 years with a mean of 21.9 years (median 14.0 years, SD
16.7). The majority of the patients were aged <20 years,
which included 61 (55.5%) children (<18 years) [Figure 1].
Females had a mean age of 27 years, whereas males had a
mean age of 20.4 years. This difference was not statistically
significant with a P-value of 0.12. The majority of the
case files did not have details on whether the patient was
an active launcher or a bystander.

Closed globe injury (CGI) occurred in 100 (87.7%) eyes,
whereas 14 (12.3%) eyes had open globe injury (OGI). One
hundred and six (96.3%) patients had unilateral injury, with
the left eye involved in 59 patients and the right eye
in 47 patients. The most common injuries were hyphema
(48; 42.1%), vitreous hemorrhage (33; 28.9%), traumatic
cataract (28; 24.6%), and traumatic iritis (21; 18.4%).
There were three (2.6%) eyes with an intraocular foreign
body [Figure 2] and one (0.8%) with a ruptured globe
[Table 1].

BCVA at presentation ranged from 6/6 to no light perception.
Thirty-five (35%) eyes with CGI and eight (57.1%) eyes with
OGI had a BCVA of <3/60 at presentation. This difference
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Figure 1: Age distribution of patients

Figure 2: A staple pin retrieved from one of the eyes with intraocular
foreign body

was not statistically significant (P-value 0.19). This improved
with management with only 12 (12%) eyes with CGI and
two (14.3%) eyes with OGI having a BCVA of <3/60 at
the last follow-up visit [Table 2]. This difference was also
not statistically significant (P-value 0.42). Twenty-two
eyes developed late (>6 weeks) complications with foveal
atrophy [Figure 3] and glaucoma being the most common
complications [Table 3]. The causes of poor visual outcome
included retinal detachment (RD), choroidal rupture, phthisis
bulbi, and a ruptured globe. Fifty-five surgical procedures
were performed in 47 (41.2%) eyes, with more than one
procedure being performed in nine eyes.

Discussion

Firework traumas are a preventable cause of severe ocular
injury and blindness, with countries using restrictive
firework legislation having remarkable lower trauma
incidence rates.””’ In India, however, despite existing
legislation on the indiscriminate use of fireworks, there
has been a failure with regard to administrative efforts
in bringing down the incidence of firecracker-related
injuries.'!
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Table 1: Ocular injuries caused by fireworks

Site of injury Type of injury CGI 0GlI Total
n (%) n (%) n (%)
Eyelids and adnexa Eyelid burns 10 (10.0) - 10 (8.7)
Eyelid laceration 4 (4.0) - 4 (3.5)
Eyelid abrasion 7 (7.0) - 7 (6.1)
Eyelid hematoma 1(1.0) - 1(0.9)
Subconjunctival hemorrhage 5(5.0) - 54.4)
Conjunctival laceration 5(5.0) - 54.4)
Anterior segment Scleral tear - 6 (42.9) 6 (5.3)
Corneal abrasions 12 (12.0) - 12 (10.5)
Lamellar corneal laceration 8 (8.0) - 8 (7.0)
Full thickness corneal laceration - 8 (57.1) 8 (7.0)
Corneal edema 1 (1.0) - 1(0.9)
Superficial corneal foreign body 1 (1.0) - 1(0.9)
Hyphema 42 (42.0) 6 (42.9) 48 (42.1)
Traumatic iritis 21 (21.0) - 21 (18.4)
Iris sphincter tear 3 (3.0 - 3 (2.6)
Traumatic mydriasis 3 (3.0 - 3 (2.6)
Subluxated lens 9 (9.0) - 9 (7.8)
Traumatic cataract 20 (20.0) 8 (57.1) 28 (24.6)
Dislocated PCIOL 1(1.0) - 1(0.9)
Posterior segment Intraocular foreign body - 3 (21.4) 3 (2.6)
Vitreous hemorrhage 31 (31.0) 2 (14.3) 33 (28.9)
Choroidal detachment 3 (3.0 1(7.1) 4 (3.5)
Choroidal rupture 4 (4.0) - 4 (3.5)
Commotio retinae 16 (16.0) - 16 (14.0)
Subretinal hemorrhage 1(1.0) 1(7.1) 2 (1.8)
Retinal tear 2 (2.0) - 2 (1.8)
Disc edema 1(1.0) - 1(0.9)
Ruptured globe - 1(7.1) 1(0.9)

CGI =closed globe injury, OGI =open globe injury.

Table 2: Visual outcome following ocular fireworks
injuries

Category of vision At presentation At last visit
n (%) n (%)

CGI 0GlI CGl 0GlI
>6/18 43 (43.0) - 68 (68.0) 6 (42.9)
< 6/18-6/60 15(15.00 5357 15 (15.0) 1(7.1)
<6/60-3/60 4 (4.0 - 4 (4.0) 4 (28.6)
<3/60-1/60 7 (7.0) 1(7.1) 3 (3.0) -
<1/60-PL 26 (26.0) 6 (42.9) 6 (6.0) 1 (7.1)
NPL 2 (2.0) 1(7.1) 3 (3.0) 1(7.1)
Not stated 3 (3.0 1(7.1) 1 (1.0) 1 (7.1)
Total 100 14 100 14 (100)

In this study, the majority of the patients were males.
This is consistent with observations from previous
studies.>%'* Males are more adventurous, more likely to
take risks, and have a higher presence on the streets. >4
Information on whether the patient was actively involved in
launching the fireworks or was just a bystander was not
available in most of the case files. Previous studies have,
however, shown that it is just as perilous to be in the vicinity

Figure 3: Foveal atrophy following ocular trauma from fireworks

of a firework being launched as to be actively involved in
lighting it.l>7'*"]

The majority of the injuries were sustained by individuals 20
years of age and below, with 56% occurring in children. This
is also in agreement with other studies,[g’lo’l LI guch as Kuhn
et al." reporting that 61% of the firecracker injuries occur in
children. Children are particularly vulnerable because of their
inquisitive nature and their excitement when in close
proximity with fireworks. They also cannot readily
anticipate danger and are unable to know how to keep
themselves safe and act decisively in an emergency.''”
They are, therefore, very susceptible to trauma from
fireworks.
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Table 3: Long-term complications

Complication CGl 0GlI Total
n (%) n (%) (%)
Macular/foveal atrophy 6 (6.0) - 6 (5.2)
Choroidal neovascular membrane 1 (1.0) - 1 (0.8)
Glaucoma 6 (6.0) - 6(5.2)
Phthisis bulbi 2 (2.0) 1(7.1) 3 (2.6)
Retinal detachment 1(1.0) 2 (14.2) 3 (2.6)
Macular hole 1(1.0) - 1(0.8)
Cataract 1(1.0) - 1(0.8)
Endophthalmitis - 1(7.1) 1(0.8)

There was a preponderance of CGI in this study. This is
similar to findings from other studies in India,B‘g’lO'lz]
Britain,!'*! and the United States."'® Studies from China
documenting firework-related injuries during the spring
festival, however, found a higher proportion of OGI."'"]
In this study, hyphema and traumatic cataract were the most
common anterior segment findings, whereas vitreous
hemorrhage was the most common posterior segment
finding. This is consistent with the findings by Patel and
Mukherjee,[g] also in south India. In north India, Venkatesh
et al. reported corneal epithelial defect and corneal foreign
body as the most common anterior segment injuries and
vitreous hemorrhage as the most common posterior
segment finding."*! The type of fireworks involved may
determine the severity of injury sustained. Sparklers tend
to produce only conjunctival or corneal burn or corneal
abrasions, whereas rockets, cone fountain bombs, and
bombs cause more severe injuries such as lid laceration,
OGI, iridodialysis, angle recession, vitreous hemorrhage,
and multiple corneal foreign bodies.""! The type
of fireworks involved was not available in most of
the records reviewed in this current series. Patel and
Mukherjee, however, reported bombs (sound-emitting
devices) and flower pots “anar” as the most common types
of fireworks causing ocular injury.™ The severity of ocular
damage has also been shown to be greater for active launchers
compared with bystanders."!

Firework-related ocular trauma can lead to serious visual
impairment, with one in six eyes showing severe vision
loss.*”! Factors such as initial BCVA, CGI, the absence
of intraocular foreign body, the absence of endophthalmitis,
and the absence of RD are associated with better final
BCVA.""!91 An improvement in final visual acuity
observed in this study is consistent with findings from
similar studies.””!*'%! Poor visual outcome was recorded
in 12% of the eyes. This compares favorably with the
13.2% reported by Venkatesh er al.’! The causes of poor
outcome in this series included RD, phthisis bulbi, choroidal
rupture, and OGI.

The limitations of this study include its retrospective nature
and the exclusion of other cases of ocular firework injuries
occurring at other times of the year. Restricting the cases

studied to those that occurred during Diwali may have
resulted in an underestimation of the magnitude of the
problem.

In conclusion, ocular trauma from fireworks commonly affects
young boys and often results in serious, preventable, vision-
threatening complications. The enforcement of existing
legislation, health education, and public awareness are
essential preventive measures for curbing this hazard to
ocular health in the country.
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