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Abstract

Aims—The largest clinical series of laser
pointer exposures to date is described, to
document any long term visual sequelae
and assess objectively the visual threat
from transient ocular exposure.
Methods—14 cases were collected pro-
spectively and triaged by ophthalmic
nurses before referral to an ophthalmolo-
gist for a complete ophthalmic examina-
tion. Regardless of the need for clinical
follow up, all patients were contacted by
telephone at a mean interval of 10.5
months following exposure to inquire
about new or persisting symptoms.
Results—11/14 cases presented within 24
hours of exposure and 5/14 incidents were
reported to the police. Reduced acuity in
the affected eye compared with the contral-
ateral were documented in 5/14 cases. The
commonest physical sign was a punctate
epitheliopathy, seen in 5/14 cases, and the
commonest symptom was ocular discom-
fort, reported by 11/14 patients. There were
no consistent retinal findings. Follow up by
telephone survey revealed that two patients
were wearing new glasses, but had not been
refracted before the exposure; one had
intermittent ocular discomfort; the re-
maining 11 were asymptomatic.
Conclusions—This study is reassuring to
the ophthalmology community and the
general public in failing to demonstrate
consistent, long term damaging effects of
transient ocular exposure to laser pointer
beams.

(Br ¥ Ophthalmol 1999;83:1164-1167)

In recent years we have seen considerable
media interest in the potential for laser pointers
to cause significant ocular injury. There has
also been much discussion among ophthal-
mologists about the correct classification of
these devices and the theoretical power re-
quired to produce a retinal lesion. Most clinical
reports have been anecdotal and reassuring but
have lacked long term follow up. We describe
the largest clinical series to date, collected pro-
spectively at the Bristol Eye Hospital, and have
conducted a telephone survey of all subjects
with a mean follow up time of 10.5 months, to
document any significant social or visual
sequelae that may be related to the initial expo-
sure.

Methods

All 14 cases were collected prospectively at the
Bristol Eye Hospital casualty department,
which they attended either as self referrals, or

following initial consultation at an accident
and emergency department in the region.
Triage nurses initially assessed all patients,
with a comment on mode of injury, time to
presentation, symptoms, and bilateral visual
acuity. They were then referred to an ophthal-
mologist for a complete ophthalmic examina-
tion, including dilated funduscopy. Patients
attending casualty before 8 pm were examined
on the same day; those attending after 8 pm
were triaged and examined fully the following
morning. The clinical history recorded specifi-
cally whether the patient was in charge of a
moving vehicle at the time of exposure,
whether the incident had occurred in the work
place, which we took to include classroom or
lecture theatre, and whether the police had
been informed.

Subsequent treatment and follow up were
left to the discretion of the examining ophthal-
mologist, as it was felt that routine follow up of
patients with trivial symptoms and no clinical
signs could not be justified in a busy casualty
department. However, regardless of clinical
follow up, all patients were contacted by
telephone at a mean interval of 10.5 months
following exposure (range 5-12 months). The
telephone consultation inquired specifically
about any new or persisting visual symptoms or
ocular discomfort and the outcome of any legal
proceedings.

Results

Clinical data for the 14 cases are summarised
in Tables 1 and 2. Thirteen cases presented
over an 11 week period between October 1997
and January 1998, coinciding with interest and
speculation in the media about laser pointers.'
Patient 14, a teacher, presented 4 months later,
having sustained a brief exposure from a laser
pointer wielded by a pupil in her classroom.
Eleven of 14 cases (78.6%) presented within
24 hours of exposure. The sex ratio was equal
and the age ranged from 9 to 68 years with a
mean of 34 years. The left eye alone was
affected in 9/14 cases (64.3%), the right eye
alone in 3/14 cases (21.2%), both eyes were
affected in 2/14 cases (14.3%). The exposure
was reported to have occurred in the workplace
in 9/14 cases (64.3%); while driving in 4/14
cases (28.6%), and 5/14 incidents (35.7%)
were reported to the police. One incident was
self inflicted accidentally. In 4/14 cases
(28.6%), the “assailant” was known to the
patient and these incidents have been referred
to as “pranks” in Table 1; in 9/14 cases
(64.3%), the assailant was unknown and the
incident is referred to as an assault. In all cases,
including the self inflicted exposure, the person
aiming the laser pointer was male.
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Table 1  Details of presentation
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Time to Police Reduced visual
Patient Age Sex Eye Method of injuryloccupation present informed?  Initial signs Initial symptoms acuity?
1 26 M Left Assault at work (security officer) <24 hours Yes Punctate Headache, discomfort, blurred No
epitheliopathy  vision
2 28 M Left Assault at work (bus driver) <3 hours  Yes Punctate Glare No
epitheliopathy
3 37 F Right Assault while driving (civil servant) <24 hours No Nil Foreign body sensation No
4 30 M Right Assault at work (parking attendant) <24 hours No Nil Ocular discomfort No
5 48 F Left Assault at work (bus driver) <3 hours No Nil Nil No
6 68 F Left Assault at work (receptionist) 30 days No Abnormal Headache and blurred vision Yes (6/6—3; 6/6
foveal reflex fellow)
7 40 M Right Prank at work (internet technician) 29 days No Perifoveal Photophobia, discomfort, blurred Yes (6/9+4; 6/4
drusen vision fellow)
8 41 M Left Assault while driving (insurance <24 hours Yes Nil Discomfort, blurred vision Yes (6/9; 6/4
broker) fellow)
9 9 F Left Prank at school (student) <24 hours Yes Punctate Discomfort, blurred vision Yes (6/12; 6/4
epitheliopathy fellow)
10 30 F Both  Assault in town (unemployed) <3 hours No Nil Discomfort, blurred vision No
11 20 F Both  Accident in lecture hall (student) 14 days No Nil Discomfort, glare No
12 28 M Left Assault in town (unemployed) <3 hours  Yes Punctate Ocular discomfort No
epitheliopathy
13 31 M Left Accident, self inflicted (unemployed) <12 hours No Nil Ocular discomfort No
14 36 F Left Prank at work (teacher) <3 hours No Punctate Discomfort, blurred vision Yes (6/12; 6/5
epitheliopathy fellow)

Reduced visual acuity in the affected eye
compared with the fellow was documented in
5/14 cases (35.7%), though one of these
(patient 14) was known to have reduced acuity
following previous episodes of optic neuritis.
The commonest physical sign was a punctate
epitheliopathy, which was seen in 5/14 cases
(35.7%). Patients had been asked about
“significant” eye rubbing, defined as intermit-
tent rubbing for more than half an hour after
exposure, by the casualty officer at presenta-
tion. While 5/5 cases with corneal signs admit-
ted to eye rubbing, this was only documented
in 3/9 cases lacking corneal findings (patients
6, 7, and 11). Despite the small numbers, this
suggests a significant association between eye
rubbing and abnormal corneal findings (Fish-
er’s exact score 0.03). Patient 6 was noted as
having an “abnormal foveal reflex” in the
affected eye and patient 7 had perifoveal
drusen-like deposits on funduscopy. The com-
monest symptom was ocular discomfort, with
or without a foreign body sensation, which was
described by 11/14 patients (78.6%); “blurred
vision” or “dazzle” was described by 9/14
patients (64.3%) and 2/14 (14.3%) described
headaches. Only one patient was asympto-
matic. None of our patients described a
persisting afterimage or scotoma and no visual
field defects could be demonstrated on con-
frontation.

Table 2 Treatment and follow up

Treatment with an ocular lubricant or anti-
biotic was considered appropriate at the time
of consultation in 3/14 cases. All of these had
evidence of a punctate corneal epitheliopathy
on presentation. A 2 week follow up assess-
ment was arranged for 5/14 patients (35.7%).
Of these one did not attend for review;
patients 1 and 10 had normal physical exami-
nations and visual acuity; patient 7 still
described reduced acuity, measured at 6/9+4
on a Snellen chart, compared with 6/4 in the
fellow eye; patient 9 described fluctuating
vision, with a Snellen acuity of 6/12 compared
with 6/4 in the fellow eye. The two patients
with persisting visual symptoms were offered
fluorescein angiography, which was normal for
patient 7 and declined by the parents of
patient 9.

All patients were subsequently contacted by
telephone after a mean interval of 10.5 months
(range 5-12 months). They were asked specifi-
cally about visual symptoms, ocular discom-
fort, and the outcome of any legal proceedings.
Two patients (7 and 8) said that their vision
had never returned to normal following laser
exposure and were wearing new refractive cor-
rections, having consulted a high street opti-
cian. Patient 14 was the only one to describe
persisting symptoms of intermittent ocular dis-
comfort.

Patient Treatment ar presentation Symproms ar 2 weeks Results of telephone survey/comments

1 Viscotears four times daily ~ Persisting glare At 11 months—no relevent symptoms
for 1 week

2 Nil No follow up At 11 months—no relevent symptoms

3 Nil No follow up At 11 months—no relevent symptoms

4 Nil No follow up At 11 months—no relevent symptoms

5 Nil No follow up At 11 months—no relevent symptoms

6 Nil Did not attend for review At 11 months—no relevent symptoms

7 Nil Vision still blurred (6/9+4) At 11 months—symptoms unchanged; new glasses

8 Nil No follow up At 11 months—visual acuity unchanged; new glasses

9 Nil Vision fluctuating (6/12) At 11 months—no relevent symptoms

10 Nil Asymptomatic At 12 months—no relevent symptoms

11 Nil No follow up At 10 months—no relevent symptoms

12 Chloramphenical four No follow up At 12 months—no symptoms; unsuccessful prosecution
times daily 5/7

13 Nil No follow up At 9 months—no relevent symptoms

14 Chloramphenical four No follow up At 5 months—continuing discomfort; NB old optic neuritis

times daily 5/7
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Discussion

We have described the largest clinical series of
laser pointer exposures in the current litera-
ture. Our subjects suggest that the “victim” is
usually of working age and the exposure
commonly occurs at the place of work. The
preponderance of left eye involvement is likely
to be a chance finding and the assailant was
male in all cases. The incidence of punctate
epithelial damage (5/14 cases) is interesting,
but we would agree with Mensah et al, who
described six cases in April, 1998, that this is
most likely to have occurred from eye rubbing,
as the cornea is transparent to diode
wavelengths.” Interestingly, the three patients
in our survey who admitted to eye rubbing but
lacked corneal signs all attended casualty after
24 hours and we can only speculate that these
signs may have been present if they had been
examined earlier.

Despite the documentation of discomfort or
visual disturbance in 13/14 cases at presenta-
tion, the true motivation for seeking medical
care warrants closer attention. This has been
clarified by our telephone survey, undertaken
after patients had had time to reflect upon their
experience and conduct. Our analysis suggests
that there are four main groups who seek
medical advice after transient exposure to a
laser pointer beam:

(1) those whose physical symptoms are their
main cause for concern

(2) those who are anxious about lasting
harm—the “worried well”

(3) those who see themselves primarily as vic-
tims of assault

(4) frank malingerers.

In all cases of police involvement (5/14), this
occurred before medical consultation. All sub-
sequently attended casualty within 24 hours
and had been encouraged by their case officer
to do so. They were universally asymptomatic
at the time of our telephone survey and patient
12 had attempted, unsuccessfully, to prosecute
his assailant for assault. Of the remaining nine
patients, eight described physical symptoms at
presentation, and appear to represent the first
group. However, when asked in the telephone
survey to indicate their main reason for attend-
ing casualty, these patients reclassified them-
selves as the “worried well”, anxious to exclude
ocular injury, with the exception of patient 7,
who is discussed below. Only patient 5
admitted a lack of symptoms and that reassur-
ance was her only reason for attendance.

Of the five patients for whom follow up had
been arranged, only two had visual symptoms
at 2 weeks. One of these (patient 7) had
attended for medical review 29 days after
exposure and described no change in symp-
toms when interviewed by telephone 11
months after exposure, though he has inde-
pendently requested a medicolegal report for a
compensation claim from the first two authors
of this paper. We believe that his perifoveal
drusen deposits and uncorrected refractive
error account for the reduced acuity in the
affected eye, but were incidental findings,
unrelated to the laser exposure. His delay in
seeking medical advice and continuing legal
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involvement raises the possibility of malinger-
ing in this case. The other (patient 9) was com-
pletely asymptomatic when interviewed at 11
months after exposure. Two patients had
started to wear glasses when the telephone sur-
vey was conducted, but neither had been
refracted before exposure, so we assume that
the uncorrected refractive error was present at
the time of injury and discovered incidentally.
Patient 14 was the only subject to describe per-
sisting ocular discomfort in the telephone sur-
vey (follow up at 5 months). While she did have
punctate epithelial changes at the time of
exposure, this eye had also suffered several
previous attacks of optic neuritis and was
described as feeling occasionally being uncom-
fortable.

The availability of low cost laser pointing
devices to the general public has given them a
status more akin to toys than the presentation
aid beloved of serious minded academics. We
have seen advertisements describing potential
uses from “playing with pets—cats and dogs
love to chase the red dot!” to “having fun in
night clubs they’re great for getting someone’s
attention across the room!”. Most are sold as
key chains with detachable heads producing
various patterns of light and they may be bought
inexpensively on market stalls or via the
internet. We recommend the laser safety page on
the LaserBullet website (www.laserbullet.com/)
to those who are interested, as one of the few
examples of responsible advertising. Concern
about these devices is not a new phenomenon
among laser safety experts’ and stems from the
fact that, where government standards are not
being met regarding appropriate warnings,
today’s typical user cannot be expected to have
complete familiarity with the precautions neces-
sary for safe use of the product. Most products
from the USA emit approximately 5 mW of
power and are classified by the American
National Standards Institute as class 3A,
namely, “lasers that normally would not cause
injury to the eye if viewed momentarily”.* The
power of a narrow beam device should not
exceed 1 mW for a class 3A classification in
Europe, where the International Electrotechni-
cal Committee reclassifies such American de-
vices as class 3B—namely, “lasers that present
an eye and skin hazard if viewed directly”. This
puts them in a class with a maximum power
output of 500 mW, and regarded as unsuitable
for use by untrained personnel. Though the
legal classifications appear contradictory, safety
standards are consistent in requiring that direct
eye exposure be avoided. While a normal
aversion response would limit accidental expo-
sure to less than 0.25 seconds,” there is a
theoretical risk of retinal damage on exposure to
a collimated class 3A/B laser for several
seconds.’

In an evaluation of laser pointers supplied by
Scottish  trading standards  authorities,
McGhee and co-workers classified seven out of
nine devices as class 3B, by European
standards.” The one device recovered in our
survey demonstrated a power of 3.2 mW
through a 7 mm aperture (United Detector
Technology photometer) and would also be
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classified as class 3B. This was a key chain
pointer with no laser classification or warning
on the casing and had been purchased by
patient 7’s work colleague from a market stall.
We believe this to be typical of the devices
involved in this survey, as five other patients (4,
6, 9, 13, and 14), when later questioned, had
been assaulted at close enough range to state
that the laser involved was “a cheap one, on a
key ring”, or words to that effect.

We feel that our study is reassuring to the
ophthalmology community and the general
public in failing to demonstrate consistent,
long term damaging effects of transient ocular
exposure to laser pointers. We have been
unable to document any ocular lesions caused
by the laser exposures in this study. Most
patients are sufficiently distressed to attend a
casualty department within 24 hours of
exposure, irrespective of symptoms, but the
majority can be reassured at their first assess-
ment, with no need for treatment or follow up.®
We recommend dilated funduscopy as part of
the initial assessment, to facilitate accurate
examination and documentation of the macula
and to exclude underlying causes for visual loss
in those cases presenting with a reduced Snel-
len acuity, compared with the fellow eye. There
may be a small population of protanopes who
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have a decreased visual sensitivity at diode
wavelengths near 670 nm and are more prone
to exceeding the maximum permissible
exposure’ owing to delayed aversion. We are
undertaking a follow up study to investigate
this possibility, by measuring the colour
contrast sensitivity of our subjects with persist-
ing visual symptoms.

We would like to thank the triage nurses of the Bristol Eye Hos-
pital for helping to assess patients at presentation and the casu-
alty staff of Frenchay and Southmead hospitals for their help in
identifying these cases. We also thank LaserBullet, USA, for
permission to quote their advertising and safety literature. This
study was not funded externally and the authors have no com-
mercial interest.
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