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The effect of infra-red light on intraocular pressure
O efeito da luz infravermelha na pressao intraocular

Galina Dimitrova', Ana Gjorgjioska', Tatjana llievska?, Emilija Grkova-Mishkovska?, Antonela Ljubic?, Merjem Purelku?,

Dragan Andonovski', Sasho Stojcev®

1. Department of Ophthalmology, City General Hospital “8" September”, Skopje, Republic of Macedonia.

2. Department of Physiotherapy, City General Hospital “8" September”, Skopje, Republic of Macedonia.

3. Private Polyclinic “Medica Plus”, Skopje, Republic of Macedonia.

4. Department of Cardiology, Acibadem Kadikoy Hastanesi, Istanbul, Turkey.

5. Department of Neurology, City General Hospital “8™ September”, Skopje, Republic of Macedonia.

INTRODUCTION

The therapeutic effect of infra-red light (IRL) to the
human body was attributed to both its heating and bio-
modulating properties™. Temperature was reported
to affect intra-ocular pressure (IOP). Increased body
temperature decreased IOP® and in summer, mean IOP
was lower than during winter season®. In this original,
controlled and masked within-participant pilot study we
aim to study the effect of IRL on intraocular pressure.

METHODS

The ethics committee of our hospital approved our
study and the study was in accordance with the tenets of
the Declaration of Helsinki. Initially the study included
34 healthy subjects (age 24-59) who all signed informed
consent before participation. Exclusion criteria were:
systemic diseases, ametropia >6D, IOP >21 mmHg, ocu-
lar acute or chronic pathology and any intraocular surgery.
Best corrected visual acuity, auto-referactometry, slit-lamp
biomicroscopy, blood pressure (automated sphygmoma-
nometer-Sanitas) and 10P (Goldman applanation tono-
metry (AT)) was performed in all participants. The IOP
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measurement was recorded after averaging at least two
measurements with the AT. Two subjects were excluded
because of IOP >21 mmhg. One (right) eye per patient
was included in the study. After the initial examinations,
subjects were assigned to either group A (n=17) subjec-
ted to IRL radiation or group B (n=17) not subjected to
IRL radiation. The IRL radiation involved 15 minutes of
continuous effect of a 150 W IRL bulb (General Electric
E27 that emits mixed IRL with mainly shorter wavelengths
(mid IRL, near IRL and visible red light)) on a distance
of 40 cm. Participants who did not receive any IRL
radiation spent equal time in the same conditions as
participants in group A. Immediately after the procedure
subjects had their IOP measured again by Goldman AP
by a masked examiner (GD). We used unpaired t-test
to analyze statistical differences between group A and
group B and paired t-test to analyze the differences
between the first and the second IOP measurement in
each patient group. P values <0.05 were considered as
statistically significant.

RESULTS

Table 1 shows data from subjects’ clinical characteris-
tics. There were no significant differences between the
groups in terms of demographic and clinical characte-
ristics. IOP was not significantly different between the
two groups (p=0.27). In Group A 10P from the second
measurement (mean 15.27 mmHg; SD 1.87 mmHg) was
significantly decreased than the IOP from the first mea-
surement (mean 16.67 mmHg; SD 2.38 mmHg; p=0.03).
In Group B IOP from the second measurement (mean
15.21 mmHg; SD 3.26 mmHg) was not significantly diffe-
rent than the IOP from the first measurement (mean
15.71 mmHg; SD 2.42 mmHg; p=0.46) (Table 2).
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Table 1. Clinical characteristics of study participants: mean (standard
deviation)

Age MBP OPP
(years) BMI BCVA SE (D) (mmHg) (mmHg)
Group A 4413  25.86 0.98 0.13 103.06 51.85
(16.59) ( 3.30) (0.07) (1.45) ( 11.53) ( 8.98)
Group B 41.35 24.05 1.00 (-)0.55 98.95 50.90
(13.12)  (3.25) (0.00) (1.55) ( 13.91)  (10.58)
Unpaired T test 0.53 0.14 033 0.21 0.39 0.80

Group A= participants subjected to infra-red light radiation; Group B= participants who
were not subjected to infra-red light radiation; BMI= body mass index; SE= spherical
equivalence; D= diopters; MBP= mean blood pressure; OPP= ocular perfusion pressure.

Table 2. Intraocular pressure differences between the first and the second
measurement

10P 1 10P 2 Paired T test

Group A 16.67 15.27 0,03
(2.38) (1.87)

Group B 15.71 15.21 0,46
(2.42) (3.26)

Unpaired T test 0,27 0,95

Group A= participants subjected to infra-red light radiation; Group B= participants
who were not subjected to infra-red light radiation; IOP= intraocular pressure.

DISCUSSION

The results from this study suggest that after exposi-
tion to 15 minutes of IRL radiation the IOP decreases in
healthy subjects. There may be two causes for such an
outcome — heating effect of IRL and/or photobiomodu-
latory effect of IRL.

The effect of heat on 10P has not been studied in
detail. A significant decrease of IOP was detected after
20 minutes of immersion of whole body in hot water
(39 degrees C). Locally applied eyelid warming device
tended to decrease IOP in patients with meibomian
gland dysfunction”. Changes of 10P with season have
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also been reported, with increased 10P during winter
season in healthy subjects and in patients with ocular
hypertension®?. In the current study the decrease of
10P may have been caused by the dissipated heat from
the IRL bulb that may have increased body temperature
in the head and shoulder region where the IRL radiation
was applied. The effect may have also been caused by
a local increase in ocular and orbital temperature that
may have changed ocular hemodynamic and/or corneal/
sclera stiffness. Except for the heating effect, IRL was
also shown to have an effect on the biological tissue by
absorption of light rays by mitochondrial chromophores
that may have affected the 10P™.

Limitations of this study include small number of
participants and lack of corneal pachymetry and corneal
hysteresis measurements in order to study the possible
effect of IRL to the corneal tissue. We also did not mea-
sure body temperature before and after IRL radiation in
order to discern the effect of body temperature to 10P.
However, to our knowledge this is the first study on the
effect of IRL to 1OP. Further studies are necessary to
confirm our results and to study the long-term effect of
IRL to IOP.
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