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ABSTRACT
Objective: To investigate changes in pupil diameter and reaction parameters following phacoemulsification
with posterior chamber intraocular lens (IOL) implantation. Methods: This prospective study included

patients who underwent consecutive cataract and high myopia transparent crystalline lens replacement
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and were scheduled to undergo phacoemulsification from January to September 2016 in Shanghai
Ninth People's Hospital, Shanghai Jiao Tong University School of Medicine. Pupil diameter under
four controlled illumination levels (0, 1, 10, and 100 cd/m’) and reaction parameters (initial diameter,
amplitude of contraction, latency of contraction, duration of contraction, velocity of contraction, latency of
dilatation, duration of dilatation, and velocity of dilatation) were measured preoperatively and 1 week and
1 month postoperatively using computerized dynamic pupillometry (Metro-vision MONCV3). A Pearson
correlation coefficient, Spearman correlation coefficient, and repeated measures analysis of variance were
used to analyze the data. Results: In total, 53 eyes from 53 patients were included in this study. Under
the four conditions of illumination, pupil diameter decreased as age increased (r,=—0.467, P,<0.001;
r=-0.383, P,=0.005; r,,=—0.374, P,;=0.006; r,0,=—0.312, P,,,=0.023). The overall differences in pupil
diameters before and after surgery under 4 kinds of illumination intensity were statistically significant
(Fy=206.9, Py<0.001; F=106.8, P,<0.001; F,=41.7, P,;<0.001; F,;;=36.7, P,,©<0.001). Compared
to preoperative measurements, postoperative pupil diameters were reduced at 1 week and 1 month
under the four conditions of illumination (P<0.001). The overall differences in the initial diameter and
constriction amplitude of pupil reaction were reduced, and the differences in pupil contraction and dilation
velocity reaction were statistically significant (Fiyiu giameter=99-55 Pinitiat diameter<0-0015 Fegniraction amplitude=30-25
P <0.001; Foontraction vetocity= 195 Peontraction velocity<0-0015 Flgitation vetocity=23 -840, Pitation velocity<0-001).
Compared to preoperative measurements, the initial diameter and constriction amplitude of pupil reaction

contraction amplitude

were reduced, and pupil contraction and dilation velocity reaction declined at 1 week and 1 month
postoperatively (P<0.001). Conclusions: Pupil diameters are smaller and pupil constriction and dilation
velocity are slower within 1 month postoperatively. These data may provide a clinical basis for determining
the effective optical range in the design of IOLs.
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Figure 1. Pupil reaction parameters.
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Table 1. Correlation of pupil diameter with participants' age, AL, sex and IOP

Age, year AL, mm Gender IOP, mmHg
Ilumination level, cd/m*
r P r P r P r P
0 —0.467 <0.001 0.283 0.040 0.197 0.158 0.057 0.687
1 —0.383 0.005 0.361 0.008 0.200 0.152 —0.002 0.986
10 —0.374 0.006 0.419 0.002 0.176 0.208 0.065 0.641
100 -0.312 0.023 0.356 0.009 0.149 0.286 0.052 0.711

n=53 eyes. Simple associations between pupil diameter and sex was analyzed by Spearman correlation coefficient, others analyzed by Pearson correlation. AL,
axis length; IOP, intraocular pressure. 1 mmHg=0.133 kPa.

#x2. BEIANBKSIOLBARBARNEEE TELERER

Table 2. Pupil diameter before, 1 week and 1 month postoperatively after phacoemulsification with posterior chamber IOL

implantation
Illuminationlevel, cd/m’ Preoperative 1 week 1 month F P
0 5.35+0.84 4.55+0.71" 4.50+0.72° 206.9 <0.001
1 4.17+0.85 3.56+0.72" 3.47+0.69" 106.8 <0.001
10 3.33+0.74 3.02+0.64" 2.92+0.56" 41.7 <0.001
100 2.70+0.53 2.44+0.41° 2.40+0.40" 36.7 <0.001
F 802.549 648.002 605.904
P <0.001 <0.001 <0.001

n=53 eyes. Data are expressed as means + standard deviation. Compared to preoperative measurements, * P<0.001. IOL, intraocular pressure.
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Table 3. Changes in pupil reaction parameters following phacoemulsification with posterior chamber IOL implantation

Pupil reaction parameters Preoperation 1 week 1 month F P

Initial diameter, mm 4.31+0.80 3.83+0.67" 3.64+0.70" 99.5 <0.001
Amplitude of contraction, mm 1.53+0.38 1.35+0.32° 1.26+0.31" 36.2 <0.001
Latency of contraction, ms 279+64 269+679 2 889+489 1.7 0.159
Duration of contraction, ms 6 399+1 569 6 059+89 596+78 2.8 0.109
Velocity of contraction, mm/s 5.19+1.13 4.60+0.95" 4.22+1.05° 51.9 <0.001
Latency of dilation, ms 918+166 877+65 873+60 3.1 0.182
Duration of dilation, ms 1 546+223 1579480 1575+92 0.8 0.615
Velocity of dilation, mm/s 2.14+0.69 1.774+0.34" 1.67+0.32" 23.8 <0.001

n=53 eyes. Data are expressed as means+ standard deviation. Compared to preoperative measurements, * P<0.001. IOL, intraocular pressure.
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Figure 3.
implantation at 1 week and 1 month postoperatively.

Comparisons of preoperative and postoperative pupil reaction parameters after phacoemulsification with posterior chamber IOL

n=53 eyes. A: Initial diameter. B: amplitude of contraction. C: velocity of contraction. D: velocity of dilation. IOL, intraocular pressure. Error bars represent the

range of the SD of the mean. Repeated measures ANOVA for changes indicate a statistical significance (P<0.001). The significant differences are indicated with

*P<0.05, " P<0.01.
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