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Effects of Various Laser Wavelengths and Power Densities on the
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With the widespread use of laser in medical and industrial settings, the incidence of laser injury to the ocular
continues to grow among workers involved in handling lasers. The aim of this study is to compare ocular damages after

irradiation with various laser wavelengths and power density. Ocular of pigmented rats was irradiated with CO, laser,
1064 nm Nd:YAG laser, and 532 nm diode laser. We observed damage of comnea, lens, and retina using slit lamp
microscope and funduscopy. H&E staining of histopathology were applied to study the specimens. The higher exposure
(200 mW/em?®, 10 sec) with CO, laser resulted in severe damage at the cornea. For the 1064 nm Nd:YAG laser, the
higher exposure than 10 mW/cm® (10 sec) resulted in damage at the cornea and lens. Further, with the 532 nm diode
laser, retinal lesions were induced when 10 mW/cm® (0.25 sec) was delivered to the eye. Theses results suggest that the

ocular damages are different from various laser wavelength and power density.
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Fig. 1. The comea observed by slit lamp microscopy after
irradiation with CO, laser. A) The exposure with 200 mW/cm®
resulted in severe damage in the comea. B) No effect could be
observed after radiation with the lower exposure than 200 mW/
cm? in cornea and lens.
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Fig. 2. The comea and lens observed by slit lamp microscopy after irradiation with 1,064 nm Nd:YAG laser. A, B) The exposure with
20 mW/cm® (10 sec) resulted in a fully developed cataract C, D) There was minimal, if any, opacity present. E) No effect could be observed

after radiation with the lower exposure (5 mWrem?, 10 sec) in cornea.
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Fig. 3. The cornea and retina observed after irradiation with 532
nm diode laser. A) There was no effect on comea after irra-
diation with 10 mW/cm? (0.25 sec). B) The retina irradiated with
10 mW/em® (0.25 sec) was observed by Fundus photograph.
Decreased foveal reflex and yellowish discoloration were noted at
the fovea.
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Fig. 4. The corneal epithelium received laser damage with 200 mW/cm? (10 sec) and 100 mW/em® (10 sec) by CO, laser. It was
revealed by hematoxylin and cosin (HE) staining. A) There was markedly abnormal epithelium. Neutrophil could be seen in all over

subepithetium and stroma. B) The epithelium of rat was normal.
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Fig. 5. The cornea, lens, and retina received laser damage with 20 mW/em? (10 sec), 10 mW/em? (10 sec), and 5 mW/cm (10 sec) by

1064 nm Nd:YAG laser. It was revealed by hematoxylin and eosin (HE) staining. A, B, C) The exposure with 20 mW/cm? (10 sec) resulted
in disruption of cornea, lens, and retina. Squamouse cells and neutrophils could be seen in stroma. Further, apoptosis cells were observed
in retina. D, E, F) The exposure with 10 mW/cm (10 sec) resulted in slightly damage of cornea, lens, and retina. G, H, I) No effect could

be observed after radiation with 5 mW/cm? (10 sec) in cornea, lens, and retina.
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Fig. 6. The cornea, lens, and retina received laser damage with 10 mW/em® (0.25 sec) by 532 nm diode laser. Tt was revealed by
hematoxylin and eosin (HE) staining. A) The exposure with 10 mW/cm? (0.25 sec) resulted in slightly damage of cornea. B) Further, there
was no effect on lens. C) However, the irradiation with same dose resulted in disruption of retina. Necrosis and apoptosis could be seen in

outer nuclear layer and inner nuclear layer.
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