HERLBFZE 2009 4E 10 H 45 27 %45 10 ¥4

LASIK A J5 W #06 R 2 70 B

KB MExr EHE

Vector analysis of astigmatism after LASIK
Zhang Yang, Chen Shihao, Wang Qinmei. Department of Ophthalmology , Affiliated Evye Hospital of Wenzhou

+ 893 -

Medical College , Wenzhou 325000 , China

Abstract Objective Laser-in situ keratomileusis ( LASIK) is a primary method of correcting refractive error. The main

complication following LASIK is astigmatism ,which will influent the visual quality of patients. Present study was to investigate the

rules of astigmatism after LASIK using vector analysis.

Methods

Total 249 myopic astigmatism eyes were treated with LASIK,

including 133 eyes with astigmatism less than — 1.0 D in low astigmatism group and 116 eyes with astigmatism -1.00D - -4.00 D

in high astigmatism group. The following-up period was for 6 months. The astigmatism status was evaluated based on the standard

of American National Standards Institute ( ANSI)Z80. 11 Working Group on Laser Systems. This study followed the Declaration of

Helsinki. Written informed consent was obtained from all the patients before and initiation of study.

Results The astigmatism

was still existed in 71. 9% eyes in 6 months after surgery. The astigmatism degree was changed in 54. 6% in low astigmatism

group and 78.5% in relative high astigmatism group after surgery( P <0.05). The absolute value of surgical induced refractive

correction( | SIRC |) was positively correlated with the astigmatism before surgery(r =0.60,P <0.01). | SIRC | showed positive

correlation with intended refractive correction( | IRC [)(r=0.93,P <0.01). Intended refractive correction ' EV | presented the

sifnificant correlation with | IRC |(r=0.60,P <0.01). Most of eyes with axis changed more than 30 degree. The more error of

magnitude | EM | and smaller error of angle ( | EA|) were in high astigmatism group after surgery. Most eyes showed the | EA |

within 15 degrees.
postoperative astigmatism degree.
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Conclusion The more attention should be paied to axis alignment of astigmatism in order to improve the
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Table 1  Abbreviations
Term Abbreviation
Best spectacle-corrected visual acuity BSCVA
Correction ratio CR
Defocus equivalent DEQ
Error of angle EA
Error of magnitude EM
Error ratio ER
Error vector EV
Intended refractive correction IRC
Manifest refraction spherical equivalent MRSE
Normalized error vector NEV
Normalized intended refractive correction NIRC
Surgically induced refractive correction SIRC
Treatment error vector TEV
Uncorrected visual acuity UCVA
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Y, = Coreop X sin(2 x Apmp)

mep = Cpmp x cos(2 X Ap%wp)

Y poop = Clmswp x sin(2 X Aposwp)

|STRC| = [ (Xpop = Xy )+ (Y = V) 17

Ygire = Ypmnp - answp »Xome = X preop X postop
6=0.5 xarctan( Y./ Xgipe)

If Y20 and X >0 then Ay, =6
IfY<0and X >0 then A, =60 +180°
If X <0 then Az =8 +90°
If X=0and Y >0 then Agy. = 45°

If X=0and Y <0 then Az, = 135°
Axis shift = A -A, .,

CR = [SIRC|/|IRC|;

ER = |EV|/|IRC];

EM = |IRC| - | SIRC|;

EA = Agpe — Awe ’if| Agpe =~ A | <90°
EA = Ao — Age - 180°,if A — A >90°
EA = Agpe — Apre +180°,if Agpe = Appe < —90°

EA = 0°,if Ay — Ao = £90°

45°

135°
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Fig.1 Illustration of basic astigmatic vector quantities and relationships'
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Fig.7 Seatter plot of correlation between | EV |
and | IRC| (r=0.60,P <0.01)
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Table 5 Vector analysis summary at 6 months postoperatively(x +s)
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Table 6 The percent of EM, | EA | and EA change at postoperative 6 months( % )
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