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Treatment of Corneal Diseases or Refractive Errorswith Laser Processing
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Using the ArF excimer laser to alter corneal tissue is now applicable to the field of ophthalmology. For the
treatment of corneal scarring or corneal dystrophy, phototherapeutic keratectomy (PTK) may be performed,
and photorefractive keratectomy (PRK) or laser in situ keratomileusis (LASIK) is useful to treat refractive
errors such as myopia, hyperopia, or astigmatism. A videokeratoscope and wavefront sensor are useful for the
evaluation of corneal topography and the quality of vision following refractive surgery.
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Fig. 1 PTK (phototherapeutic keratectomy) for the patient
with corneal opacity. Opacity of the corneal surface
(left) was removed with PTK (right).
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Fig. 2 Automated detection of keratoconus pattern in cor-
neal topography. Expert system classifier with quan-
titative indeces originated from the data of corneal
topography was used in the algorithm.

Fig. 3 Corneal topography before (left) and after (right)
LASIK. Myopiawas corrected by reducing the re-
fractive power in the central cornea.
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Fig. 4 Color-coded maps of the ocular aberration in
keratoconic eye. With the wavefront sensor, irregu-
lar astigmatism can be described as the higher-order
aberration.

SHEALZHCTERT A LICLE-T, AEAHIETEX
I s L CEE b SN, <, BRmINGEZ & kia

112

WZRFIi9 5 2 &R, RERDOEFHHEE%, PSF (point
spread function) & % V¥ lZMTF (modulation Transfer Function)
HoHWIMEEGEO Y I 2L - a vy LTHETE %
(Fig. 5).

8. HRIRODFEEMA & MESFDISH

TalL, EREOWHRL S —% X — 7 — L HFEFKET
HREVH Y, BEL ) ERICB IR RO
RIS 5 2 L ASUTRE & 7 o 22, FREEE O KSR D
ZERAC & B ERIGEDZEAL, IR0 FINEE S 5 ik
PSR SR 7 EKEAR D SEH 120 5 W RIGE D 2122
R OBRIGES KT B L EEHLPIITH I L
ATE b A ARIEIEFMIHZOFE DL
(LB FHIMY % Z & ASHTAET, PRK, LASIKATHIZIZERIX
DAY 5 2 & ATRERR S LT\ 526283334)

2, WIEEFF BT IUE, #ERE R PSR O
BIABE O R/ 2 JIE <0, MO S & AR TElgs
é‘a#T%fﬁé”m F72, AUEETH o 72 A R

WX AV EHE R O T REME A A F 7z, FNANRIHIN
A NENBLEFNCTH 5.

RPN LRI %ﬁ@ﬁﬁﬂi%MmL 18 4 DFEBI

IR L7 Ay BB EATH S EI28 D, kROIGER
F/NRIZT 20T, EROFMICHNTUT D320
FErH 5. £, ARREHEOBETHL. Ih
&, AEEE, BITE LT &I X A EEL 2 16E
TH5ZLIEoT, BEANZNEIELLDTHS.
F203, BRI IETMICHEK T 2 AEEHRO TR CTH 5.
CNTBIEDFMORETH litcDa > b T A PO
TREBRDOETIIKIBICEEINL EEBDNL, 63
3, EFOFOERIGESDHEIEL, EwD EoOSHRKEE,
Wb L RA=)N=Y T 3 yOEET, BEHEHIZIE, BIR
WH40bWREZ L EZ HNTW D

19994E, {544 @ wavefront-guided LASIKASJitifT & 172
7 ZORAEIE, B, FOBEL DAL
wavefront-guided LAISKIZHHE L 722 E B S LT

wave-front/ PSF

Landolt
VA 30100
Lasdolt

||||||||| ,:II i

o

MTF Graph c
LM
131 I|| VA 1040
\ Landalt
w o f y
g1
g os I\
i
am b LA L 3
- — R,
w @ W @
sptial frequency [cycles/degree]
VA 0120

Fig. 5 PSF, MTF, and retinal image of the eye in Fig. 4.
PSF, MTF, or retinal image of the eye can be simu-
lated based on the wavefront data.
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