Laser EYE SURGERY

LASIK and Excimer Lasers!
Michael Hutchins!
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eropia - far sightedness!

Ised by a (3at cornea or i

ye.! @ \Q&b—/
A

al point is behind the
1a. ! )

s

rected with concave
es (positive optical

s



THE PROBLEM!

gmatism arises from different focal points in diff
1es of the eye.!

Ised by non-uniform curvature of the cornea or
lens.!

gular astigmatism cannot be Pxed by glasses, |



INTERNAL CORRECTIC

51K - Laser Assisted In Sltu Keratomileusis!

atomileusis Is the procedure of opening the eye
ring the cornea.!

5IK uses an excimer laser to perform the alterat
er a knife or a femtosecond laser to create the ¢

5IK IS an alternative to wearing glasses or conte
acts mvobnia hvberonia and astiamatism !



LASIK!

5IK began In 1950 in Bogotf, Columbia with t{' ‘
elopment of keratomileusis.! *

reakthrough was the 1973 announcement of the
17

Gholam Peyman Pled the Prst LASIK patent In
ethod for modifying corneal curvatureO. It inclu

cedure of revealing the cornea, using an excimg
‘1NnAd the eve |



LASIK!

\SIK Is performed while awak
th an occasional mild sedativ

hinged Rap Is cut with either ;
otal blade or a femtosecond
ser. !

1 Excimer laser remodels the
rnea by ablating tissue.!

1e Rap Is repositioned and lef
haal |



LASIK!

ting the Rap Is either done with a microkeratom
tosecond laser.!
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The Intralase FS Laser uses The beam of laser light is Thousands of these tiny bubble
an infrared beam of light to  focused to o precise point are precisely positioned to defir
crente the flap below the within the stroma {(centrol the flap’s dimensions and distin
surface of the cornea using loyer of the cornea), where beveled edge, s well os locatiol
“inside-out" process, virtually  a string of microscopic of the hinge. Bubbles are then
eliminating severe sight- bubbles is formed. stacked along the edge of the
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Excimer Lasers!

imer lasers are UV lasers that utilizg ®
le gas halides.!

y often use a combination of NG =gl
such as argon, krypton or xerga =" |

1 a highly reactive gas like chlo
rine.!

nort lived molecule called an excimer
e rice tn0 the lacaer linht |



Excimer Lasers!
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Excimer Lasers!
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EXCIMER LASERS!

Excimer! Wavelength (nm)! Energy (¢

ical wavelengths for Arz! 126! 9.85!
OuUS excimers.! S 146! 8.50!
i P 157! 7.90!

& Xeo*! 12 S LTS 2SS

bond energy of an H-O arr 193! 6.43!
d of H20 Is about 4.76  KrH! 248! 5.00!
E A XeBr! 282! 4.40!

and to _br_eak a C-H bond’ o e
thane it is 4.38 eV! XeF! 351 S
Cak: 193! 6.43!

ple light Is 2-3 eV while KrCl 222! S

Bt e e 1 AD A\ /PR 259! 4.79!



Excimer Lasers!

ultraviolet light is absorbed by tissue and organi
added energy breaks the bonds of molecules at

se molecules ablate into the air without adding h
1. This Is called Ablative Photodecomposition.!

rent excimer lasers typically pulse for 10 ns at 1(

se used In eye surgery reposition to follow the e
S per second.!



Excimer Lasers!

low absorption depth: Qa_ﬁischarge circuit - exg

.5pum.! and require frequent

rgy highly absorbed by maintenancelaser ga:

e | IS toXIC and corrosive.

form power density over 1he laser must be reb
fresh gas regularly.!

tively large area.!



LASIK Side Effects!

Surgery induced dry e
Over or under correctic

yme higher order abberations can ,_ W

cur as they cannot be diagnosed  Halos or starbursts aro
: sources at night!

th normal eye exams.! Light sensitivity!

Ghost images!

ne IS halos and starbursts: vision ;V””k'fs i“d“iﬁ“t_
; : ecentered ablation!
Pne during the day but at night Db ar o
e pupll can expand and pass the nduced astigmatism!
. . Corneal Ectasia!
Ige of the LASIK R3ap, this gives  _

e to halos and other abberations.! Epitheliun erosion!



LASIK Alternatives!

>IK 1s limited by the excimer laser and can caus
1age to the eyes nerves so new methods are be
eloped.!

ither popular method is PRK it Is similar to LAS|
essitating a 3ap to be cut (necessary for pilots)

npared to LASIK it has a longer recovery perioc

omfort.!
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