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Effect of Intracameral Epinephrine and Indocyanine Green Use on Corneal
Endothelium during Cataract Surgery
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Purpose: To investigate the safety of single and combined use of epinephrine and indocyanine green during cataract surgery by
evaluating the effects on corneal endothelial cells.

Methods: From January 2017 to October 2021, 121 patients (132 eyes) who underwent cataract surgery were enrolled. Patients
were divided into 4 groups: epinephrine (n = 20), indocyanine green (n = 49), epinephrine and indocyanine green combination
(n = 12), and control (n = 51). Retrospective medical chart findings and endothelial cell count change data were compared
among study groups before and after operation.

Results: Endothelial cell count change (AECC) decreased for all groups; however, a significant difference among groups was
not observed (p = 0.822). Univariate linear regression showed that AECC was associated with postoperative hexagonality, nu-
clear sclerosis grade, ultrasound time, and cumulative dissipated energy (beta = -0.216, 0.254, 0.368, 0.351 and p = 0.013,
p=0.003, p <0.001, p <0.001). Multivariate linear regression showed that AECC was associated with postoperative hexagon-
ality and ultrasound time (beta = -0.215, 0.367, p = 0.010, p < 0.001).

Conclusions: Factors closely associated with postoperative endothelial cell loss were postoperative hexagonality and ultra-
sound time. No significant damage to the corneal endothelium was observed when epinephrine and indocyanine green were
used alone or in combination. Thus, these agents appear safe for use in this context.
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HetE2 2+ sodium hyaluronate 1.5% (hyaluronic acid eye
inj, 0.85 mL; Kukje Pharma Co., Ltd., Seongnam, Korea)=
A8t} 2-8ukgsl: AJH] &= Centurion” Vision System
(Alcon Lab., Fort Worth, TX, USA)2 AMg3t o 22
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Table 1. Comparison between control, epinephrine, indocyanine green, epinephrine & indocyanine green groups
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Characteristic Control (n = 51) Epi (n = 20) ICG (n = 49) Epi & ICG (n = 12) p-value*
Age (years) 70.69 + 1.86 72.58 + 2.28 72.40 £ 1.74 76.00 + 2.62 0.412
Sex (male:female) 22:29 4:16 22:27 5:7 0.257°
ECC (cells/mm®)

Pre-op 2,423.43 4+ 50.66 2,484.74 + 86.43 2,466.93 + 43.00 2,407.82 + 98.47 0.960

Post-op 2,275.57 + 45.43 2,307.37 + 76.71 2,251.40 + 80.97 2,127.55 + 149.52 0.588

AECC 147.86 + 41.09 177.37 + 62.39 215.53 + 69.39 280.27 + 168.95 0.845
IOP (mmHg)

Pre-op 15.71 £+ 0.48 16.47 + 0.74 16.60 + 0.50 15.55 + 0.98 0.379

Post-op 13.81 + 0.45 13.89 + 0.83 14.83 + 0.51 14.36 + 1.27 0.676
CCT (um)

Pre-op 539.98 + 7.12 558.21 + 12.84 561.23 + 7.63 556.00 + 10.59 0.118

Post-op 557.02 + 8.16 576.37 + 10.82 571.35 £ 7.74 549.45 + 17.04 0.146
BCVA (IogMAR)

Pre-op 0.35 +£ 0.04 0.38 + 0.08 1.44 +£0.15 1.00 + 0.27 <0.001*

Post-op 0.04 + 0.01 0.09 + 0.03 0.12 + 0.03 0.64 + 0.35 0.035*
Cv

Pre-op 31.40 + 1.05 32.58 £ 1.15 34.20 + 1.49 32.36 £ 2.56 0.757

Post-op 32.10 £ 1.10 30.00 + 1.44 32.15 £ 1.27 3255 £ 1.73 0.823
6A (%)

Pre-op 57.83 +2.23 57.79 + 2.41 53.93 +2.01 55.27 £ 2.59 0.398

Post-op 55.12 £ 2.18 63.68 + 3.37 55.33 +£2.26 54.82 + 3.58 0.152
Cataract grading

C 1.77 £ 0.10 1.84 +0.14 2.58 +0.16 2.09 + 0.25 <0.001*

N 1.39 £ 0.13 1.71 £ 0.19 3.08 + 0.25 3.23 +£0.38 <0.001*

P 1.49 + 0.14 1.21 +£0.18 2.30 £ 0.21 2.05 +0.27 0.004*
Intraoperative factors

Total time (seconds) 626.62 + 18.11 740.32 + 76.43 867.70 + 48.60 1,012.64 + 167.32 <0.001*

Phaco time (seconds) 59.57 + 2.83 66.29 + 5.25 89.99 + 6.10 88.31 + 11.00 <0.001*

CDE (power X seconds) 11.70 + 0.82 12.85 + 1.28 20.71 + 1.95 22.19 4+ 3.86 <0.001*

Values are presented as mean + standard deviation unless otherwise indicated.

Epi = epinephrine; ICG =

indocyanine green; ECC = endothelial cell count; Pre-op = preoperation; Post-op = postoperation; AECC = pre-

operative ECC-postoperative ECC; IOP = intraocular pressure; CCT = central corneal thickness; BCVA = best corrected visual acuity;

logMAR =

"Kruskal-Wallis test; ‘chi-squared test; *statistical significance at the p < 0.05 level.

144

logarithm of minimal angle of resolution; CV = coefficient of variation in cell size; 6A = hexagonal cell ratio; C = cortical opac-
ity; N = nuclear sclerosis; P = posterior subcapsular opacity; CDE = cumulative dissipated energy.
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Table 2. Post-hoc analysis between control, epinephrine, indocyanine green, epinephrine & indocyanine green groups

Characteristic 1:2" 1:3" 1:4" 2:3 2:4° 3:4
Pre-op BCVA (logMAR) 0.990 <0.001" 0.008" <0.001" 0.029 0.111
Post-op BCVA (IogMAR) 0.120 0.050 0.007" 0.850 0.255 0.169
Cataract grading
C 0.940 <0.001" 0.166 0.004" 0.289 0.229
N 0.173 <0.001" <0.001" 0.001" 0.005" 0.919
P 0.546 0.005" 0.024 0.013 0.019 0.817
Intraoperative factors
Total time (seconds) 0.064 <0.001" <0.001" 0.094 0.191 0.855
Phaco time (seconds) 0.144 <0.001" 0.001" 0.013 0.029 0.779
CDE (power X seconds) 0.278 <0.001" <0.001" 0.011 0.009 0.555

Based on the results in Table 1, post-hoc analysis was performed in categories with p < 0.05 level (Bonferroni correction).

Pre-op = preoperation; Post-op = postoperation; BCVA = best corrected visual acuity; logMAR =

logarithm of minimal angle of resolution;

C = cortical opacity; N = nuclear sclerosis; P = posterior subcapsular opacity; CDE = cumulative dissipated energy.
*1: control group, 2: epinephrine group, 3: indocyanine green group, 4: epinephrine and indocyanine green both used group; Tstatistical sig-

nificance at the p < 0.0083 level.
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Table 3. Linear regression analyses to identify factors associated with AECC
Univariable Multivariable
B 95% CI p-value B 95% CI p-value

Age (years) 0.151 -0.673 to 10.316 0.085
Sex -0.004 -123.715 t0 129.272 0.965
IOP (mmHg)

Pre-op -0.022 -22.246 to 17.240 0.802

Post-op -0.011 -20.231 to 17.767 0.898
CCT (um)

Pre-op -0.155 -2.573t0 0.180 0.088

Post-op -0.020 -1.447 to 1.162 0.829
BCVA (logMAR)

Pre-op 0.115 -23.745 t0 118.198 0.190

Post-op 0.066 -96.794 to 214.762 0.455
Ccv

Pre-op 0.125 -2.149 to 13.681 0.152

Post-op 0.065 -5.408 to 11.869 0.461
6A (%)

Pre-op -0.020 -5.308 to 4.199 0.818

Post-op 0.216 -9.591 to -1.151 0.013" -0.215 -9.524 t0 -1.351 0.010"
Cataract grading

C 0.128 -17.689 to 118.840 0.145

N 0.256 21.649 to 104.778 0.003" N/A N/A N/A

P 0.074 -30.811 to 76.469 0.401
Intraoperative factors

Total time (seconds) 0.152 -0.029 to 0.369 0.094

Phaco time (seconds) 0.351 1.970 to 5.424 <0.001" 0.341 1.899 t0 5.318 <0.001"

CDE (power X seconds) 0.343 5.784 to 16.424 <0.001" N/A N/A N/A
Agents used

Epi 0.042 -109.338 to 179.790 0.631

ICG 0.067 -75.811 to 172.371 0.443

Epi+ICG 0.080 -114.954 t0 315.038 0.359

ECC = endothelial cell count; AECC = preoperative ECC-postoperative ECC; CI = confidence interval; IOP = intraocular pressure; Pre-op
= preoperation; Post-op = postoperation; CCT = central corneal thickness; BCVA = best corrected visual acuity; logMAR = logarithm of
minimal angle of resolution; CV = coefficient of variation in cell size; 6A = hexagonal cell ratio; C = cortical opacity; N = nuclear sclerosis;
N/A = not available; P = posterior subcapsular opacity; CDE = cumulative dissipated energy; Epi = epinephrine; ICG = indocyanine green.

"Statistical significance at the p < 0.05 level.
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