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Potential Eye Hazard from Laser Radiation
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Abstract: Fifty patients admitted to the clinic for
different diseases in the field of dental surgery were

Infrared radiation can cause opacification of

the

biostimulative laser therapy.
Ophthalmological examinations were performed in each

cornea. which because of lack of blood vessels has a small
possibility of heat exchange. Visibly radiation of high
intensity can injure the retina of the eye.

patient prior and following the laserotherapy. The
results were estimated on the basis of occurance of

according to the hazards from radiation [3].

subjected to

lacrimation, redness of the conjuctiva, photophobia and
the changed retinal reflex to the light. In all the treated
patients, whose eyes during the laserotherapy were

with special glasses,

In

Poland lasers are classified into four groups

THE AUTHOR'S OWN INVESTIGATIONS

examinations did not reveal any changes.

The investigations were carried out in the patients
treated in the outpatients department of the Clinic of

INTRODUCTION

Maxillo-Facial Surgery
Medical University of

protected

ophthalmological

The function of vision in a human eye is associated
with light penertration through the structures of the
anterior segment of the eye such as the cornea, the aqueous
humour in the anterior chamber, the pupil, occasionally the
iris and the slightly convex lens.
The lens focuses the incident rays of the light due to

which energy density of the light on the retina increases
together with the risk of its damage. Therefore not only the
beam coming directly out of the source and reaching the
patient's eye is dangerous but also reflected and scattered
rays that can, under special conditions, cause injury to the
retina and seriously impair the sight. Impairment of the
sight organ depends upon different factors such as blood
supply of the retina, wavelenght of the operating light and
degree of laser beam collimation [3,4,5]. The lens status is

also

of

significant importance,

i.e. its

influence

on

focusing laser beam within the retina, density of the
operating beam and characteristics of the degree of
absorption taken by the other eye elements (apart from the
retina).

The main hazard factors of the laser beam are: the
laser output radiation, wavelenght and duration of radiation
sometimes called the time of exposition [7].

Sensitivity of the eye to laser radiation is connected
with the system of the lens, which is able to focus laser
beams increasing its density, while the retina area absorbs

them quite easily [3]. The greatest hazard to the eye
within the range of radiation wavelengths from 400 to
1400 nm is the damage of the retina. It results from the
penetration of radiation and its focusing on the retina. The
radiation below 400 and above 1400 nm does not penetrate
the inside of the eye but injures the cornea.
Ultraviolet radiation can result in photophobia,
lacrimation, redness of the conjunctivas or opacification of

corneal stroma due

to

photochemical denaturation of

protein molecules or other intracellular chemical molecules
like RNA and DNA.

in the Institute of
L6ti, from

Dentistry,

January 1993 to

November 1995. The observations were performed in 50
patients (30 females and 20 males) admitted to the Clinic
because of different diseases in the field of surgical
dentistry. The laser radiation was used in the treatment of
alveoalgia, difficult denition of the lower wisdom teeth, in
the course of anesthesia, prior and following the tooth
extraction, in osteitis, oroantral fisfula, Costen's syndrome
and purulent infection

of paroid glands. The age of

the

patients ranged from 25 to 50 years.

THE METHOD OF EXAMINATION
Biostimulative CTL 1106 laser (t aser Instruments),
(Group II) emitting electromagnetic radiation in the range
of the visible spectrum of 670 nm wavelengttr and the
maximal radiation power of 20 nW. Radiation generated in
these devices creates eye hazard especially when it is
directed to eyeball. The light was released in continous
fasion. The total dose of the emitted energy ranged from
2.0 to 9.8 J. Intensity of pain and the clinical signs of the
disease affected the choice of the dose. The method
involved ophthalmological examinations of the patients
before and after the laserotherapy.
RESULTS
Occurance of the lacrimation, redness of the
conjunctiva, photophobia and changed light reflex of the
retina constituted the criteria for the ophthalmogolical
examination. In the patients subjected to.ttre laserotherapy
during which their eyes were protected with the protective
glasses absorbing electromagnetic radiation of 670 nm
wavelenght no lacrimation, reddening of the conjunctivas,
photophobia or changes in the retina were observed. The
absolute indication for using group II, III and IV laser is

wearing the protective glasses

by the

patients and

physicians during laser procedures. The glasses must meet
international safety standards i.e. attenuate laser radiation
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of a given warelength with special filters. Radiation
attenuation is determined by optical density (OD)
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laserotherapy.
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