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[ Abstract] Objective To measure the effective optical zone ( EOZ) after small incision lenticule extraction
(SMILE) by using corneal topographic map and modulation transfer function ( MTF) , and to analyze the related
factors affecting the EOZ.  Methods A retrospective observational case series study was performed. Sixty-two
myopic patients (62 eyes) who underwent SMILE between December 2015 and July 2017 in Jinan Mingshui Eye
Hospital were enrolled. The EOZ was measured by using tangential corneal curvature topographic map and MTF pre-
and 6-month post-operatively. The repeatability of data was determined by intraclass correlation coefficient (ICC) and
Cronbach Alpha coefficients ;the agreement of data was identified by using Bland-Altman plot;the correlations between
EOZ and surgical parameters were analyzed by utilizing Pearson correlation coefficient. This study protocol was
approved by the Ethics Committee of Jinan Mingshui Eye Hospital ( No. 2015[ 013 ] ). Written informed consent was
obtained from each patient before surgery. Results The ICC and Cronbach Alpha coefficients of EOZ measured by

corneal topographic map were greater than 0. 9, which showed high intraobserver repeatability. The Bland-Altman plots
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displayed relatively good agreement between the two methods. The 95% limits of agreement was —0.49 to 0. 89 pum.
Six months after SMILE, the EOZ measured by tangential corneal curvature gradient topographic map was (5.32+
0.25) mm, which was (1. 18+0.25) mm smaller than predicted optical zone,and the EOZ measured by MTF method
was (5.07+0.32) mm, which was (0.20+0.35) mm smaller than corneal tomographic EOZ, and the difference was
significant (t=—-4.487, P<0.01). A negative correlation was found between the EOZ and attempted refractive
correction (r=-0.364,P=0.004). The positive correlations were found between the EOZ and AKm or AQ 6 months
after SMILE (r=0.367,0.514; both at P<0.01). Conclusions The EOZ measured by tangential corneal
curvature topographic map after SMILE is of high repeatability and is consistent with the result calculated by MTF
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method. The EOZ is significantly reduced after SMILE.
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Figure 2 The schematic image of the corneal tomographic EOZ A .EOZ measurement

at different corneal meridians on the tangential curvature gradient tomographic map B:
A concept image of the EOZ was showed,and the coordinates (x,y) represented the region

where the curvature difference was equal to 0 D
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Figure 3 Corneal wavefront aberration and MTF value at different pupil diameters
A :Corneal wavefront aberrations at 6 mm pupil diameter B:MTF values at various pupil

sizes MTF :modulation transfer function
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Figure 4 MTF method to determine EOZ The EOZ was defined as
the pupil diameter corresponding to MTF value with a threshold of 0.2

MTF : modulation transfer function; * :effective optical zone
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Figure 1 The tangential curvature gradient tomographic map by j:l 6.5 mm,ﬁﬂ%@é‘gﬁf] 110 pm, Eﬁéﬂf] 7.5 mm ,‘[9] ]
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Figure 5 The agreement of EOZ measurement between the corneal
topography and MTF ( Bland-Altman plot,n=62) The 95% limits of
agreement was —0. 49 to 0. 89 pum,with 95.2% (59/62) plots within the

95% limits of agreement FEOZ:effective optical zone
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Table 2 Comparison of EOZ diameter measured by corneal
topographic map and MTF method at different diopters
after SMILE ( mean=SD,mm )
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Note: ( Independent-samples ¢ test)  MTF: modulation transfer function;

SMILE : small incision lenticule extraction; EOZ: effective optical zone
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Figure 6 Correlations between EOZ diameter and refraction, AKm value, AQ value( Pearson

correlation analysis,n=62)
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