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Abbreviations: FDA, food and drug administration; RPE, 
retinal pigmented epithelium; OCT, optical coherence tomography 

Introduction
In recent years, laser pointers are used in various fields, especially 

for educational purposes. They are also used frequently by children 
as toys. These devices are consisted of laser diodes, emitting a 
very narrow coherent laser beam of visible light. Food and Drug 
Administration (FDA) has categorized lasers into four classes and 
laser- pointers are placed in class IIIA. According to this category, 
direct exposure to class III lasers can result destructive ophthalmic 
effects. Green laser pointers are commonly known as safe devices 
because of lower degree of power; however there remains a debate 
among ophthalmologists about their potential to cause retinal damage. 
In this report, we present a case of retinal damage induced by a green 
laser pointer in a 16-year- old teenager.

Case presentation
A 16-year-old boy was referred to our out-patient clinic. He was 

complaining of a central black spot in his left eye. The patient was 
directly exposed to the beam of a class IIIA green laser pointing device 
about a month ago. He has starred for 3-6 seconds to light beam. The 
device was used as toy pointer with the maximum power rating of 50 
mv and wavelength of 532±10 nm. He flashed the laser light from 
the distance of 25 mm away from Cornea and gazed only one time 
to the light. The patient’s history revealed no visual complaints, prior 
to this event. Clinical examination revealed visual acuity correctness 
of 10/10 in the right eye and 10/10 in the left eye. Anterior segments 

of the both eyes were intact in the examination. Fundus examination 
showed a yellowish dot lesion in fovea of the left retina (Figure 1).

Figure 1 Fundus photographs showing yellowish point in the left fovea. 

In addition, 30-2 Threshold Visual Field Tests with Standard 
Automated Perimetry, found paracentral scotoma in the left eye. In 
the red-free fundus photographs, heterogeneous foveal lesions were 
detected in the left retina (Figure 2). Optical coherence tomography 
(OCT) of the affected eye showed focal disruption of inner/outer 
segment junction of photoreceptor and mild thining of Retinal 
Pigmented Epithelium (RPE) of left macula. Retinal photoreceptor 
layer was disrupted, also mild reduction in the pigmented epithelium 
diameter was detected (Figure 3). The patient was treated with 
corticosteroid. Tapering doses of oral prednisolone (40 mg/day) was 
administered for 3 weeks. He was on 2 months follow up after the first 
ophthalmic visit and visual examination revealed great improvement 
in the later months. 
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Abstract

We report the case of a 16-year-old boy who developed central scotoma a month after 
staring at the light beam of a laser pointer device. Duration time was 3-6 seconds and 
the device was classified as IIIA green laser pointer with less than 5 mW power. Clinical 
examination revealed normal corrected visual acuity and paracentral scotoma in the left eye 
with focal disruption of inner/outer segment junction of photoreceptor and mild thinning 
of Retinal Pigmented Epithelium (RPE) of left macula in Optical Coherence Tomography 
(OCT). He was treated with oral corticosteroids and significant improvement was observed 
after 2 months of follow up.
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Figure 2 Red-free fundus photographs showing heterogeneous foveal lesions. 

Figure 3 Optical Coherence Tomography (OCT): focal disruption of inner/
outer segment junction of photoreceptor and mild thickening of Retinal 
Pigmented Epithelium (RPE) of left macula. 

Discussion
Nowadays laser pointers are readily available. Previously, laser 

pointers were considered as safe and harmless devices, but recent 
literature reports presented a few cases of pointer-induced retinal 
damage. These devices have become popular among young people 
for their novel application in lighting cigarettes, popping balloons, 
and burning holes in objects also among children as a toy. This may 
lead to a public concern about the potential harms of these devices. In 
addition, an increasing number of reports of retinal damage caused by 
laser pointer devices have increased this concern. Varying pathologies 
caused by handheld laser pointers are described in these reports.

According to Barkana & Belkin,1 several factors contribute to 
laser-related retinal damage, and these can be divided into two 
categories, i.e, laser-related factors (wavelength of the radiation; 
pulse duration; and energy of the beam) and patient-related factors 
(size of the pupil, with injury being more severe in larger pupil 
sizes; degree of retinal pigmentation, with dark-skinned individuals 
suffering more severe injury than light-skinned ones; proximity of 
incident beam to the fovea; and refraction status, with damage being 
more severe in emmetropic eyes due to the laser beam being more 
focused on the retina). Also, experimental studies that have evaluated 
the clinical and histopathologic effects of laser pointers on eyes 
undergoing enucleation for melanoma concluded that green laser 
pointers (490–575 nm) are more damaging to the retina than red laser 
pointers (635–750 nm).2,3 Probable other factor in laser-related retinal 
damage is the age of the patient. Laser-induced damage to the retina 
is even more concerning in children and infants than adults. Where 
as adults terminate accidental laser pointer exposure in less than 0.25 
seconds by pupil, blink, and aversion responses,4 children have been 
reported to display “unusual” behavior i.e, staring for a prolonged 

period of time at the laser beam without blinking or averting the 
eye.5. The severity of damage is directly dependent on the laser type, 
wavelength, duration of exposure, and spot size. Different ocular 
structures absorb light of varying wave lengths, with photochemical 
retinal damage (photocoagulation and photo disruption) more likely 
to be caused by blue light.6

Laser pointers are coded by wavelength, power and continuous or 
pulsatile light flashing. The classification according to the laser power 
is listed below:

1.	 Class I (low output power): no possibility of retinal damage even 
after hours of exposure.

2.	 Class II (output power less than 1 mw): lasers with visible light 
including most of the laser pointers are included in this group.

3.	 Class II a (output power less than 1 mw): The pointers in this 
category might be harmful by excess of 1,000 seconds of 
continuous exposure.

4.	 Class III A (output power between 1 and 5 mw): The device is 
not labeled with a “caution” warning, and the possible damages 
are controversial. Many laser pointers are put in this category.

5.	 Class III b (Output power between 5–500 mw): Lasers in this 
category are capable to cause permanent retinal injury with 
exposures of 1/100 of a second.

6.	 Class IV (output power more than 500): all the lasers in this 
category can cause severe, permanent damage to eye even by a 
short glance.

The most popularly used laser pointers are categorized in class 
III A or class II. In contrast, class III b devices are commonly used 
by ophthalmologists to perform retinal operations.7,8 Laser pointers 
with an output power of less than 5 mW are regarded as harmless to 
the human eye because of the limited exposure aided by innate ocular 
protective mechanisms (i.e blink reflex and aversion response).9 
Devices with an output power of more than 150 mW are capable of 
causing severe ocular damage.10,11 Retinal damage from high-power 
lasers has been reported mostly in military, industrial, or medical use 
settings.7,12 Most of the reported data support the retinal hazards of 
class III A green laser pointers. These damages varied from small 
retinal lesions to chorioretinal hemorrhage or rarely choroidal 
neovascularization.

In this report, the left eye of a young patient was hurt by a handheld 
green laser pointer. Despite the absence of recognized changes in 
visual acuity, there were abnormalities of the outer layer of retina 
of the affected eye. In the first reported cases of photo toxicity from 
handheld laser pointers, the lasers were Class 3a lasers emitting a red 
light of 632 nm.2,13–16 More recently, cases of retinal injury from green 
laser have been reported.17,18

In 1999, report of a pointer-induced retinal damage was published, 
in which the patient was presented with central scotoma and transient 
headache, while visual acuity didn’t change after the exposure.15 
On the other hand, another case reported in the same year revealed 
a reduced visual acuity in both eyes with loss of the central foveal 
reflex.16 Additional cases of probable retinal damage were studied 
by Robertson et al.2 in 2000. The cases were presented as a 62-year-
old man, a 36-year-old woman and a 59-year-old woman with uveal 
melanomas, who were scheduled to have an enucleation. The patients 
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underwent the continuous laser beams from commercially available 
class IIIA laser pointers and any recognizable retinal damages were 
evaluated. It was concluded the potential risk of the class IIIA laser 
pointers to cause eye damages is negligible. These findings were 
also confirmed in the survey of 14 patients with transient exposure 
to light beam of a laser pointer.19 Regardless of the previous reports, 
the vision-threatening hazards of these devices, especially class IIIA 
pointers have been proven in different reports.20–23

Wyrsch et al.10 reported a 15-year-old boy who sustained a sub 
macular hemorrhage after using a handheld green laser pointer 
with an output power of 150 mW. Similar findings were recently 
published by Alsulaiman et al.11 after the use of handheld lasers with 
750 mW output power and 450 nm wavelengths. In 2013 the first 
case report that demonstrated laser-induced retinal injury documented 
by both spectral domain optical coherence tomography and fundus 
autofluorescence was presented by Irene Rusu et al.24 in that report, 
optical coherence tomography images showed that the ellipsoid zone 
and external limiting membrane are disrupted at the site of the lesion. 
In addition, they report reversible outer retinal disruption overlying 
the RPE similar in appearance to outer retinal tabulation.

Outer retinal disruption, epiretinal membrane with subretinal fluid, 
and unilateral macular holes were also presented in this series were 
associated with a shorter ocular-laser exposure distance. Petros Petrou 
et al.25 reported bilateral macular holes caused by the use of a handheld 
laser pointer in a patient with bilateral injury occurred when he was 
attempting to light a cigarette with simultaneous foveal exposure. 
Dishler S Dhoot et al.26 reported high-powered laser pointer injury 
resulting in macular hole formation in a 16-year-old boy patient. 
The laser pointer used in this case emitted 1000 mW, an energy level 
approximately 200 times greater than the threshold for normal Class 
3A pointers. These hazards were presented as permanent reduction in 
visual acuity due to macular damage in most of the cases and more 
common in children and teenagers than the adults. Changes in the 
retinal pigmented epithelium were also common among the reported 
cases.

Current treatment for the macular injuries induced by laser beam 
is mainly limited to corticosteroids, but final visual recovery may 
be partial regarding the lesion size and location.1 Final visual acuity 
ranges from 20/20 to 20/60 vision, and this depends on the size and 
location of the macular lesion.27 Our patient was also treated with oral 
prednisolone and the significant visual improvement was observed in 
the next ophthalmologic visits. This report indicates the danger of laser 
pointers to cause serious visual problems. So the ophthalmologists and 
the public should be aware of the potential hazard of these devices. 
The potential vision-threatening hazards caused by mishandling laser 
pointers, even class 3A lasers, emphasize the importance of cautious 
and appropriate use of these devices. Recommendations regarding 
the purchase and use of these devices most are reconsidered. Further 
restrictions on their sale and use by the general public will require 
more than simple recommendations; legislation will have to be passed 
and enforced by governmental bodies.
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