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Clinical Study on Pupil Diameter Under Dark Adaptation of SMILE
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Abstract: [ Objective] To compare the consistency between handheld pupil measuring instrument and Sirius anterior
segment analysis system in measuring pupil diameter under dark adaptation, and explore the changes of pupil diameter un-
der dark adaptation after small incision lenticule extraction (SMILE) surgery and the factors affecting pupil diameter under
dark adaptation.[ Methods] This study is divided into two parts. () One hundred and twenty—eight patients (256 eyes) who
underwent SMILE surgery were included in this study. Besides, the pupil diameter under dark adaptation of the same eye,
before and 3 months after surgery, were measured by two methods. The data were analyzed by Wilcoxon matched—pairs
signed rank sum test and simple linear regression analysis. @) A retrospective study included 2 237 patients (4 179 eyes in
total ) who underwent SMILE surgery, and data of pupil diameter under dark adaptation, age, gender, eye type, dominant

eye and equivalent spherical power were collected for analysis.[Results] There was no significant difference between the
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pupil diameter under dark adaptation measured by hand—held pupil measuring instrument (7) and that measured by Sirius
anterior segment analysis system (P=0.369). Simple linear regression analysis was performed (5=0.929x+0.453, r*>=
0.858). The difference of pupil diameter under dark adaptation before SMILE surgery (x, 6.80+0.88) mm and pupil diame-
ter under dark adaptation 3 months after SMILE surgery (7, 6.65+0.73) mm was statistically significant (P=0.018). Sim-
ple linear regression analysis showed that y=1.050x-0.223 and ?=0.771. This is an epidemiological study on influencing
factors of pupil diameter under dark adaptation. (D) Correlation analysis between pupil diameter under dark adaptation and
age showed that there was a negative correlation between them (r=-0.204, P=0.000). @ The pupil diameter under dark
adaptation of male group (6.35+0.75) mm was significantly different from that of female group (6.27+0.74) mm (P=
0.000). @ There was no significant difference between the right eye group (6.29+0.74) mm and the left eye group (6.31+
0.75) mm. @ There was no significant difference between the dominant eye group (6.30+0.73) mm and the non—dominant
eye group (6.3120.75) mm. 3 There is no statistically significant difference among low myopia group (6.23+0.73) mm,
moderate myopia group (6.31+0.74) mm, high myopia group (6.30+0.75) mm and super high myopia group (6.33+0.70)
mm. [ Conclusions] (D Hand-held pupil measuring instrument and Sirius anterior segment analysis system are consistent in
measuring pupil diameter under dark adaptation before surgery. Therefore, in refractive surgery, hand-held pupil measur-
ing instrument can be used to measure pupil diameter under dark adaptation instead of Sirius anterior segment analysis sys-
tem. @ The pupil diameter under dark adaptation 3 months after SMILE surgery tends to decrease, compared with that be-
fore SMILE surgery. 3 Pupil diameter under preoperative dark adaptation is negatively correlated with age. Pupil diameter
under preoperative dark adaptation is larger in men than that in women. Pupil diameter under preoperative dark adapta-
tion has nothing to do with eye type, dominant eye and preoperative equivalent spherical degree.

Key words: pupil diameter under dark adaptation; factors related with pupil; eye type; dominant eye; preoperative
equivalent spherical degree
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Table 1 Statistical analysis of pupil diameter under dark adaptation in each group

Variables Groups n Diameter/mm Statistics P

Measurement hand-held 256 6.79+0.87 7=-0.899 0.369
Sirius 256 6.80+0.88

Surgery Before 256 6.80+0.88 7=-2.376 0.018
3 months after 256 6.65+0.73

Agelyears <20 676 6.42+0.71 H=163.404 0.000
21~25 1236 6.41+0.73
26~30 1294 6.32+0.77
31~35 672 6.13+0.68
36~40 202 5.96+0.66
41~45 72 5.53+0.73
46~50 24 5.40+0.70

Gender Male 736 6.35+0.75 Z=-5.568 0.000
Female 1353 6.27+0.74

Eye type 0D 2091 6.29+0.74 7=-0.643 0.520
0S 2 088 6.31+0.75

Dominant eye Dominant eye 2082 6.30+0.73 7=-0.349 0.727
Non-dominant eye 2 080 6.31+0.75
>-3.00 D 326 6.23+0.73 H=2.892 0.409
-6.00~-3.00 D 2108 6.31+£0.74

Preoperative equivalent spherical degree
-10.00~-6.00 D 1 446 6.30+0.75
<-10.00 D 299 6.33+0.70
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