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Krueger R - Ophthalmology 2008
Rainbow glare as an optical side effect of IntralASIK
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UESTIONNAIRE
symptoms of glare, halo, starburst, colors & orientation ?

@ postop visit M3 or % call interview




Krueger R - Ophthalmology 2008
Rainbow glare as an optical side effect of IntralASIK
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Krueger R - Ophthalmology 2008

Rainbow glare as an optical side effect of IntralASIK

+ DRAWING
OF THE PERIPHERAL SPECTRAL PATTERN !

Figure 3. Simple illustration offered by an early patient reporting symptoms of rainbow glare. Twelve faint red spots are seen around a red traffic light,

but 12 bands of color are seen around a white light source at night.
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31.6% HALOS, GLARE, STARBURST 32.1%






LASER IN SITU

KERATOMILEUSIS
(LASIK)

S - K § - e - < 4 9 » " ¢
N L anld » M4 - ® 0 f e
iy B L) bl 3 ' e g Frs o

.

P B l
S . TPl 1 A
A b LS R I e A










CORNEAL
FLAP




EXCIMER LASER

























FS ITMPACTS
DIFFRACT
GRAT

A
1O N
N\ C







EXCIMER LASER




EXCIMER LASER

ERE@ |l Sithl e B eSSt T FILE
STROMAL SURFACE

llafll

mm




DIFFRACTION
GRATING REMAINING

ONLY ON THE BACK

FLAP

SURFACE OF THE







WHITE LIGHT







-

LA L
g

il faer *




y A

Can we minimize rainbow glare

4', ) /

by randomising the FS-impact




Ackermann R - Biomedical Optics Express 2012

Optical side-effects of fs-laser treatment in refractive
surgery investigated by means of a model eye
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Ackermann R - Biomedical Optics Express 2012

Optical side-effects of fs-laser treatment in refractive
surgery investigated by means of a model eye
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Fig. 3. Number of pixels, for which the intensity of the RGB-channel to be analyzed is 25%
higher than the other two channels; the ordinate shows their mean intensity value. Colors
indicate the corresponding RGB-channel. For the lens with laser spots at random positions, the
number of pixels is exactly zero.




Ackermann R - Biomedical Optics Express 2012

Optical side-effects of fs-laser treatment in refractive
surgery investigated by means of a model eye

=~ RG = dominant optical side effect in fs-refractive surgery.

= For corneal treatments, it can be avoided by spot-to-spot
distances of ~3 um.

= For fs-laser treatment of the crystalline lens, rainbow
glare may nearly entirely be suppressed by a random
distribution of the laser spots within the lens.
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Beam propagation

Lamellar incision
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A: line length (1cm)
Fr: laser rep. rate (10kHz)
T,: time per line (1s)

d,: 2,79um
d,: Ium

D: variable (1,3,5,7,10,15 um)
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Femtosecond laser

10 kHz
780 fs




Glass slides & incisions

1.2 mm

lamellar
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square 1 cm x 1 cm
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Krueger R - Ophthalmology 2008

A = grating constant, depicting the space between 2 spots and between 2 lines
d = color distance from the light source

O = visual angle of a perceived color (sin © = tan 6 = d/L for small angles)

m = diffraction order (for the fundamental order, m = 1)

A = wavelength for a given color



METHODS




GLASS SLIDES

VARIOUS
PATTERNS




2. HUMAN CORNEAS

LENS
f=17mm

LIGHT
SOURCE

T m 23 mm

HUMAN DONOR VIDEO
CORNEAS CAMERA



CAMERA
/

GLASS SLIDE
IMPACTED
BY FS LASER







V'
’(







Hm










7 pym




10 pm







RANDOM




CONCLUSIONS




@D Concentration of diffracted light in periodic
orders is reduced by randomisation of the FS
iImpacts.

(@ Spot-to-spot distance of = 3 um on glass slides ?

(Ackermann, BOE 2012)
Rainbow glare not avoided by line spacing < 10 u

(@ However, light scattering not assessed here
= possible source of discomfort.
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