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Advances in laser technology have led to the development of sele
ctive photocoagulation for the retinal pigment epithelium (RPE) by 
the subthreshold micropulse laser photocoagulation method. This is 
designed to target the RPE, while having a minimal effect on the 
sensory retina and choroid. In 1997, Friberg and Karatza first report
ed on the clinical application of micropulse 810-nm diode laser 
therapy for DME. Several clinical studies have since demonstrated t
he efficacy of this method.  

New semiconductor laser device now provide cost-effective, reliab
le, solid-state 577nm yellow laser light. Theoretically the 577nm yell
ow laser light provide peak absorption of oxyhemoglobin, excellent l
esion visibility, low intraocular light scattering and pain, negliable xa
nthophylls absorption. 

To investigate the effect of repeated subthreshold micropulse laser p
hotocoagulation(STMLP) on the retina

Purpose

Background

Methods

Animal
About 2 kg weighed pigmented rabbit ( Dutch belt rabbit)
Intramuscular injection with Ketamin 30 mg/Kg and xylazine 6mg/kg
Pupil dilatation with 0.5% tropicamide / 0.5% phenylephrine

Laser setting
577-nm diode laser 
Titrate burn - find a threshold  after titration
SPOT SIZE : 100 MICRON

X 9 PATTERN SPOTs
SINGLE SPOT : POWER: 100 mW

DURATION : 0.02 SEC (DC : 15%)
varying repetitions of 10, 50, 100 and 200 times of STMLP

Examinations
At 1, 2, 3 and 4 weeks, color fundus photography, fluorescein and 

indocyanine green 
angiography(FA/ICGA), spectral-domain optical coherence 
tomography(SD-OCT)
and  histologic section(x100) by HE staining

Figure 1. Color fundus photography, FA/ICGA, SD-OCT and histologic section(x100) in laser 
site, after treatment 1, 2, 3 and 4 weeks.
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Despite no changes on FA/ICGA and SD-OCT, the repetition of STMLP resulted in irreversible histologic change. We presume that the c
hange was attributed to heat accumulation. Further studies should be proceeded to validate the safety and action mechanism of repeate
d STMLP.

After STMLP, there were no obvious laser 
scars affecting the treated area in any  laser 
sites of the rabbit eyes on color image or SD-
OCT. FA and ICGA also showed no obvious 
change in any sites. However, thickening of the 
photoreceptor layer, especially the outer 
segment, was noticed on histologic sections. 
This change was maintained until after 4 
weeks.

Results

Conclusion

On histologic sections thickening of the 
photorecetor layer was found, although there
were no changes on Color photo, OCT, and 
FA/ICGA. This represents that increasing of 
repeated STMLP may make permanent 
morphologic change by heat accumulation 
effect. The limitations of this study were the 
variation of each rabbits’ retinal thickness and 
pigmentation. Therefore we need to be very 
careful with exact titration and close 
observation during STMLP. 

Discussion
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MICROPULSE : Train of short laser pulses

- Their “duration” (“ON” time) is adjustable

- The “intervals” (“OFF” time) between each pulse 

are adjustable
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