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Background 
Three patients are presented in this case report: an adult and two children which were subjected to ocular injuries from Nerf gun bullets. 
Generally, Nerf guns are considered safer than airsoft guns. While there are many papers on airsoft guns causing ocular injuries, there is 
little literature on Nerf gun injuries. Although these are commonly considered as children’s toys, this article might change the opinion of 
experts and consider them as potential causes of ocular injuries [4-7].

Cases

First patient
An 11-year-old girl was shot in her left eye (LE) by her sibling at 
less than an arm’s length. She arrived at the eye emergency of 
Leighton Hospital through A&E four hours after the episode.

1.	 Clinical signs
•	 No bleeding diathesis, clotting disorders, or sickle cell 

disease
•	 No conjunctival or scleral injury on anterior segment (AS) 

examination
•	 No other ocular problems before the incident 
•	 Normal pupil reaction to light with no iridodonesis and no 

phacodonesis
•	 Absence of other medical disorders

•	 Best corrected visual acuity (BCVA) 6/6 in the right eye (RE); 
6/12 in the LE (no improvement with “pinhole” (PH))

•	 Pain and blurring of vision in the affected eye
•	 Epithelial and stromal corneal oedema
•	 Fine epithelial oedema with Descemet membrane folds at 

the site of impact
•	 1mm of hyphaemia in anterior chamber 
•	 16mmHg in both eyes (BE) via Goldman’s applanation 

tonometry
•	 Posterior pole view was obscured due to the corneal oedema
•	 The B-scan showed a flat retina (no evidence of any vitreous 

haemorrhage, retinal tear, hole, or detachment).

2.	 Treatment   
	 Mydriatic (G. Cyclopentolate 1% TDS)
	 Steroid drops (G. Dexamethasone 0.1%, six times per day).

Second patient
A 12 year old boy presented to the eye emergency service of 
Mid Cheshire Foundation NHS Trust with a right eye injury.  The 
eye was hit by a Nerf gun pellet at a 3 metre distance 24 hours 
previously.

1.	 Clinical signs
•	 No bleeding diathesis, clotting disorders, or sickle cell 

disease
•	 No conjunctival or scleral injury on AS examination
•	 No drug allergy was noted
•	 No other ocular problems before the incident
•	 Painful sore eye
•	 BCVA 6/18 in RE; 6/12 in LE

•	 Small hyphaemia less than 1mm in the RE and 5-10 cells 
seen in the anterior chamber 

•	 Intraocular pressure IOP measured though Goldman’s 
applanation tonometry (GAT) was 11mmHg in both eyes

•	 A small retinal lesion, noted from subsequent follow-ups, 
was revealed to be a flat glial proliferation, an inflammatory 
response to the blunt trauma.

2.	 Treatment 
	 Mydriatic (G. Cyclopentolate 1% TDS) 
	 Steroid drops (G. Dexamethasone 0.1%, six times per day).

3.	 Results    
	 He was under follow-up to observe the retinal anomaly and 

to check for angle recession.

Third patient
A 33-year-old lady presented to the eye casualty after being hit 
in the RE from two-metres distance by a Nerf gun pellet. The 
bullet hit the nasal side of the RE (Figure 1).

1.	 Clinical signs    
•	 No bleeding diathesis, clotting disorders or sickle cell 

disease
•	 No drug allergy noted
•	 Medically fit and well
•	 No other ocular problems before the incident
•	 No obvious injury to conjunctiva, iris, lens, and sclera on AS 

examination

•	 BCVA 6/6 in RE; 6/5 in the LE (no improvement with PH)
•	 A retinal hole was temporally noted on fundus examination
•	 Anterior chamber was deep with no cells or hyphaemia. 

2.	 Treatment  
	 A laser retinopexy was performed.

3.	 Results    
	 She was followed up seven weeks later: visual acuity of 6/6 

in the RE. There was no evidence of retinal hole, subretinal 
fluid, or retinal detachment progression.
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Discussion
Eyes are the third most injured body part 
(1), but eye injuries differ according to 
appropriate treatments and visual outcomes 
(2). Usually, Nerf guns are considered a 
harmless, kid-friendly toy, but in this case 
series, the trauma was enough to cause 
hyphaemia, corneal oedema, and retinal 
abnormalities. In ages 5-14 years, 65% of 
injuries are sports related [3]. 

The current literature shows Nerf gun 
bullets, the projectile from the toy gun, are 
associated with traumatic hyphaemia [4], 
retinal detachment [5], and retinal dialysis 
[6], but a traumatic retinal hole has never 
been reported. Conversely, airsoft pellet 
guns have been presented as a cause of 
ocular injuries [7] (Figure 2), reporting 90% 
of these injuries occurring at home. Here, 
three different ocular injuries caused by a 
Nerf gun bullet are analysed. 

The first child presented with a traumatic 
hyphaemia in less than one third of the 
anterior chamber, in line with most of the 
reports associated with blunt trauma [8] 
and corneal injury [9]. The second case, the 
boy, presented a vitreoretinal interface glial 
abnormality, developed one month after the 
impact – this child presented with corneal 
oedema with hyphaemia, an index of high-
velocity injury. And the third case, the adult, 
had a retinal hole following the injury with a 
Nerf gun bullet. 

In a study evaluating ocular injuries 
in projectile impacts, they found retinal 
avulsion at kinetic energy of 1.20Nm and 
retinal tear at 1.69Nm in porcine eye models 
[10]. However, Nerf guns would enable 
the projectile to reach a kinetic energy of 
1.92Nm, enough to cause both anterior and 
posterior segment injury and permanent 
vision loss [6]. 

A large range of bullets can be used 
in Nerf guns. In this instance, those blue 
coloured with an orange tip were used 
(Figure 1). Their mass is 1.02g and diameter 
1.27cm. The velocity these are fired at was 
35mph. This would give a force of impact 
at 1m of 0.125 N. An 8g air gun pellet with 
a muzzle velocity of 600mps would create 
an impact force of 2.4 N at 1m, causing a 
penetrating injury. A small paintball of 3g, 
painful on skin if fired at 90mps at 1m and 
a force of 12.15 N, could cause a severe 
ocular injury such as hyphaemia, anterior 
uveitis, retinal holes, or detachment. This is 
a reason to protect eyes by wearing helmets 
during use.

Conclusions
This case series would add Nerf gun bullets 
as potential causes of ocular injuries, 
mostly in children. We would recommend 
that if sold, they came with safety goggles 
to wear to protect the eyes from a sports 
related injury.
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Figure 1: (left) Photo showing Nerf gun bullets; (middle) colour fundus photo of the right eye; and (right) supero-nasal retinal tear in the right eye. 

Figure 2: The equation showing the force of impact (N) in relation to diameter, mass (g), and velocity (v) of the gun’s bullet.

Figure 3: Illustrative photo to show how effective and 
dangerous an airsoft pellet gun can be. The bruise might 
take up to one month to fully heal.

W	 work
F	 Force of impact
d	 distance
m	 mass
v	 velocity

W = Fd = 1/2mv2

NERF GUN PAINTBALL AIRSOFT

m(g) 1.02 3 8

v(m/s) 15.64 90 600

F(N) 0.125 12.15 2.4
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