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Retinal Vascular Caliber Changes in Diabetic Retinopathy after Panretinal
Photocoagulation and Additive Bevacizumab Injections
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Purpose: To evaluate the effect of panretinal photocoagulation and additive intravitreal bevacizumab injections on central retinal
vessel diameters and characteristic retinal vascular caliber changes in diabetic retinopathy.

Methods: Changes in central retinal vessel diameters were retrospectively analyzed before and 6 months after panretinal photo-
coagulation with or without additive intravitreal bevacizumab injections in 64 eyes first diagnosed with diabetic retinopathy.
Vessel diameters and arteriovenous ratio (AVR) were measured using Interactive Vessel Analysis (IVAN) software and the Big
six formula.

Results: There were significant decreases in central retinal artery equivalent (CRAE) and central retinal vein equivalent (CRVE)
in both groups, with and without additive intravitreal bevacizumab injections, 6 months after completion of panretinal photo-
coagulation (p < 0.001, p = 0.008), but no significant change in AVR (p = 0.338). Additive intravitreal bevacizumab injections did
not produce significant changes in central retinal vessel diameters after 6 months compared to vessel diameters treated with
panretinal photocoagulation only. Retinal vascular caliber of progressed diabetic retinopathy showed smaller CRAE, larger
CRVE, and smaller AVR compared to those of normal or diabetic Korean subjects in a previous study and showed no significant
association with age.

Conclusions: CRAE and CRVE decreased significantly 6 months after panretinal photocoagulation in diabetic retinopathy, but
additive intravitreal bevacizumab injections did not cause significant additive changes to central retinal vascular calibers in this
study. We established the standard retinal vascular caliber of Korean subjects in diabetic retinopathy and analyzed the effects of
retinopathy on retinal vessel caliber.
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Table 1. Baseline characteristics of participants

Characteristics All Group 1 Group 2
Number of patients (eyes) 42 (64) 21 (34) 21 (30)
Male:female (n) 28:14 12:9 16:5

Age (years) 59.9 + 11.1 (37-74) 59.5 + 11.3 (37-74) 60.4 + 11.1 (37-74)

Values are presented as mean + SD unless otherwise indicated. ‘Group 1’ is ‘panretinal photocoagulation only’ and ‘Group 2’ is ‘panretinal

photocoagulation + intravitreal bevacizumab injection’.

Table 2. Mean changes of central retinal vascular caliber after panretinal photocoagulation in diabetic retinopathy

CRAE (um) CRVE (um) AVR
Before 6 months Before 6 months Before 6 months

All 137.82 + 5.10 128.12 + 5.58 212.66 + 15.30 205.31 + 15.88 0.62 + 0.07 0.60 + 0.06
p—value* <0.001 0.008 0.338
Group 1 138.80 + 4.57 129.30 + 6.24 213.79 + 18.04 207.96 + 17.89 0.62 + 0.06 0.60 + 0.06
p—value* <0.001 0.004 0.303
Group2 136.28 + 5.85 127.39 + 5.26 211.29 + 11.66 202.32 + 13.19 0.62 + 0.08 0.60 + 0.06
p—value* 0.001 0.013 0.217
Control’ 148.30 + 2.61 - 205.20 + 3.52 - 0.72 £ 0.04 -
p-value? 0.069 0.256 0.837

Values are presented as mean + SD unless otherwise indicated. ‘Group 1’ is ‘panretinal photocoagulation only’ and ‘Group 2’ is ‘panretinal

photocoagulation + intravitreal bevacizumab injection’.

CRAE = central retinal artery equivalent; CRVE = central retinal vein equivalent; AVR = arteriovenous ratio.
*Comparison between before and after by Wilcoxon signed rank test; 'Retinal vascular calibers of diabetic mellitus diagnosed Korean patients.
Data obtained from previous study®'; *Comparison between group 1 and group 2 by Mann-Whitney U-test.
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Table 3. Comparison of central retinal vascular caliber with age group and sex in patients diagnosed with diabetic retinopathy

Age (years) CRAE (um) CRVE (um) AVR
All 40-49 138.28 + 3.17 218.59 + 25.95 0.64 + 0.09
50-59 136.15 + 2.08 203.52 + 7.74 0.62 + 0.06
60-69 143.37 + 2.78 217.02 + 9.66 0.60 + 0.05
70-79 130.61 + 3.76 204.5 + 15.88 0.60 + 0.08
Total 137.82 + 5.10 212.66 + 15.30 0.62 + 0.07

p-value’ 0.782 0.468 0.200
Control’ 40-49 149.50 + 7.36 210.34 + 10.32 0.71 + 0.03
50-59 148.61 + 7.56 207.53 + 12.01 0.72 + 0.04
60-69 146.28 + 9.01 204.60 + 8.86 0.72 + 0.04
70-79 142.18 + 7.28 199.59 + 8.86 0.71 + 0.02
Total 149.70 + 9.01 209.33 + 12.19 0.72 + 0.04

p-value” <0.001 <0.001 0.657
Male Total 136.48 + 4.60 215.50 + 19.56 0.61 + 0.07
Control’ Total 151.05 + 8.44 212.19 + 10.14 0.71 + 0.04
Female Total 139.16 + 5.47 210.32 + 10.74 0.62 + 0.07
Control’ Total 148.07 + 9.45 205.88 + 13.55 0.72 + 0.04

Values are presented as mean + SD unless otherwise indicated.
CRAE = central retinal artery equivalent; CRVE = central retinal vein equivalent; AVR = arteriovenous ratio.
*Comparison among age groups by Jonckheere-Terpstra test; 'Retinal vascular calibers of different age groups of Koreans. Data obtained from

previous study.21
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