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Effect of Early Pupil Dilation after Surgery on Ocular Hemodynamics
in Patients with Diabetic Retinopathy Complicated with Cataract and
Analysis of Correlative Factors of Affecting Pupil Diameter Up to Standard

after Dilation*
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ABSTRACT Objective: To explore the effect of early pupil dilation after surgery on ocular hemodynamics in patients with diabetic
retinopathy (DR) complicated with cataract, and to analyze the related factors affecting pupil diameter up to standard after dilation. Meth-
ods: 150 patients with DR complicated with cataract who were treated in cataract surgery in The First Affiliated Hospital of Hebei North
University from January 2018 to January 2022 were selected, the patients were evenly divided into control group and observation group
by random number table method, two groups were given compound topicamide eye drops to dilate pupil after surgery, pupils were dilated
once on 7d, and 14d after surgery in the control group, early pupil which beganing to dilate pupil once a day on the next day after surgery
were dilated in the observation group. The changes and differences of ocular after surgery hemodynamics between the two groups were
compared. According to whether the pupil diameter reaches the standard after pupil dilation on the 14th day after operation, the patients
were divided into the standard group (pupil diameter =5 mm) and the non-standard group (pupil diameter <5 mm), clinical data of
patients were collected, multivariate Logistic regression was used to analyze the factors affecting whether the pupil diameter reached the
standard after pupil dilation. Results: The central retinal artery, short posterior ciliary artery end diastolic flow velocity (EDV) and peak
systolic velocity (PSV) of the observation group increased 14 d after surgery compared with 7d after surgery (P<0.05), resistance index
decreased compared with 7 d after operation (P<0.05), EDV and PSV of central retinal artery and short posterior ciliary artery were higher
than those of control group at 7 d and 14 d after surgery (P<0.05), RI was lower than that of control group (P<0.05). The pupil dilation
time of observation group on 14 d after surgery was shorter than that on 7 d after surgery (P<0.05), the pupil diameter after pupil dilation

increased compared with 7 d after operation (P<0.05), the pupil dilation time of the observation group was shorter than that of the control
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group on the 7d and 14d after operation (P<0.05), and the pupil diameter after pupil dilation was larger than that of the control group

(P<0.05). The duration of diabetes > 10 years and the DR proliferative period were the risk factors affecting pupil diameter after pupil

dilation (P<0.05), and early postoperative dilation was a protective factor (P<0.05). Conclusion: In patients with cataract complicated

with DR, early postoperative dilation can shorten the duration of pupil dilation of pupil, improve ocular hemodynamics, and increase

pupil diameter after pupil dilation. The duration of diabetes, the severity of diabetic retinopathy and the timing of dilate pupils after

surgery are the influencing factors of pupil diameter after pupil dilation.
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Table 1 Differences in ocular hemodynamic parameters between the two groups after surgery (vt s)

Groups
Blood vessels Hemodynamic indexs Observation group(n=75) Control group(n=75)
7 d after surgery 14 d after surgery 7 d after surgery 14 d after surgery

EDV(cm/s) 4.18+ 0.51° 471+ 0.36°° 2.65+ 0.35 2.71% 0.29
Central retinal artery PSV(cm/s) 13.95+ 4.11° 15.02+ 4.56"° 10.02+ 3.26 10.12+ 2.03
RI 0.70+ 0.09° 0.67+ 0.06°° 0.74+ 0.07 0.72+ 0.08
EDV(cm/s) 6.02+ 0.42° 7.85% 0.63°° 4.82+ 0.23 4.84% 0.30

Short posterior ciliary
PSV(cm/s) 18.02+ 4.16° 19.54+ 4.28°° 16.32+ 3.26 16.35+ 3.07

artery

RI 0.67+ 0.13° 0.60+ 0.10°° 0.70%+ 0.12 0.68+ 0.15

Note: Compared with control group on the same day ° P<0.05. Compared with the same group at 7 d after surgery, ° P<0.05.
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Table 2 Differences of pupil dilation time and pupil diameter after dilation between the two groups (vt s)

Groups Time

Pupil dilation time(min ) Pupil diameter after dilation(mm )

7 d after surgery
Observation group (75 cases )
14 d after surgery

7 d after surgery
Control group( 75 cases )
14 d after surgery

25.02+ 4.16° 5.89+ 1.41°
23.05+ 3.11°° 6.78+ 1.62°°
28.15+ 5.31 521+ 1.32
27.81% 4.09 523+ 1.55

Note: Compared with control group on the same day ° P<0.05. Compared with the same group at 7d after surgery, ° P<0.05.
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Table 3 The effect of univariate factor analysis on whether the pupil diameter reaches the standard after pupil dilation

Groups Standard group(n=120) Non-standard group(n=30) x* value P value
Age [n(%)]
=60 years old 77(64.17) 19(63.33) 0.007 0.932
<60 years old 43(35.83) 11(36.67)
Gender [n(%)]
male 76(63.33) 18(60.00) 0.114 0.736
female 44(36.67) 12(40.00)
Duration of diabetes [n(%)]
<S5 years 60(50.00) 6(20.00)
5~10 years 24(20.00) 7(23.33) 12.134 0.002
>10 years 36(30.00) 17(56.67)
Severity of DR [n(%)]
Proliferative period 45(37.50) 21(70.00) 10.215 0.001
Non-proliferative period 75(62.50) 9(30.00)
Glycosylated hemoglobin level (%) 6.19+ 0.67 6.14+ 0.70 0.362 0.718
Timing of dilate pupils after surgery [n(%)]
Early stage 75(62.50) 0(0.00) 37.500 0.000
Non-early stage 45(37.50) 30(100.00)
R4 BINBREREFLEREAHNSERSH
Table 4 The effect of multivariate factor analysis on the pupil diameter reaches the standard after pupil dilation
Factors B SE Wald »? OR(95%CI) P value
Constant term 0.592 0.169 12.271 - 0.000
Duration of diabetes >
10 years 0.495 0.124 15.936 1.640(1.287~2.092) 0.000
proliferative period of
diabetic retinopathy 0.632 0.217 8.482 1.881(1.230~2.879) 0.016
Timing of dilate pupils
after surgery -0.695 0.236 8.673 0.403(0.262~0.682) 0.012
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