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Changes in High-order Aberrations after Phacotrabeculectomy Surgery
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Department of Ophthalmology, Pusan National University Yangsan Hospital, Pusan National University School of Medicine, Yangsan, Korea

Purpose: To investigate changes in ocular high-order aberrations (HOAs) resulting from phacotrabeculectomy and pha-
coemulsification.

Methods: We retrospectively reviewed 38 eyes of 38 glaucoma and cataract patients who underwent mitomycin C (MMC) aug-
mented trabeculectomy with phacoemulsification and 34 eyes of 34 cataract patients who underwent phacoemulsifiction. For all
patients, we measured the best corrected visual acuity (BCVA), intraocular pressure (IOP), keratometry, and HOAs (iTrace,
Tracey Technologies, Houston, TX, USA) both preoperatively and postoperatively.

Results: IOP was significantly decreased after surgery in the combined group (p < 0.001). Entire eye, coma-like, and spher-
ical-like high-order aberrations from each entire eye, corneal aberrations, and internal-optics aberration were increased until af-
ter 2 weeks, which then decreased until 3 months after phacotrabeculectomy. In the phacoemulsification group, entire eye (each
p=0.006, p=0.006), coma-like (each p=0.006 and p = 0.005), and spherical-like high-order aberrations (each p=0.008, p=0.005)
from entire eye and internal-optics aberrations were decreased.

Conclusions: After cataract surgery, entire eye, coma-like, and spherical-like high-order aberrations were significantly de-
creased while aberrations did not change after combined operation. These results suggest that a change in high-order aberra-
tions of internal optics results in a decrease in postoperative HOAs. In addition, the baseline HOAs of the cataract group were
higher than those of the combined surgery group, and the effect of trabeculectomy on HOAs may offset the impact of cataract
surgery in the combined surgery group.
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Group A (n = 38) Group B (n = 34) p-value*
Age (years) 67.29 + 10.08 65.82 +9.71 0.251
BCVA (logMAR) 0.62 + 0.55 0.45 +£ 0.41 0.285
IOP (mmHg) 27.79 + 8.08 22.52 + 7.34 <0.001
Spherical equivalents (diopter) -0.67 £ 2.23 -0.01 + 3.16 0.612
Nuclear color 3.43 + 0.58 3.71 £ 0.62 0.128
Nuclear opalescene 3.28 + 0.49 3.56 + 0.77 0.320
DM history (n, %) 9(23.7) 6(17.7) 0.254
HTN history (n, %) 11 (28.9) 13 (38.2) 0.169
POAG (n, %) 17 (44.7) N/A
NTG (n, %) 0 N/A
Pseudoexofoliation G (n, %) 7 (18.4) N/A
Uveitic G (n, %) 3(7.9 N/A
Pigmentary G (n, %) 0 N/A
Steroid induced G (n, %) 1(2.6) N/A
Visual field (MD, dB) -21.47 £ 7.73 N/A
Visual field (PSD, dB) 8.24 + 3.11 N/A

Values are presented as mean + SD or n (%) unless otherwise indicated. ‘Group A’ means ‘phacotrabeuculectomy’, and ‘Group B’ means

‘phacoemulsification’.

BCVA = best corrected visual acuity; IOP =

applicable.

*p—value by independent T test between group A and group B for variables, in case of numeric, Chi-square applied.
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intraocular pressure; DM = diabetes mellitus; HTN = hypertension; POAG = primary open
angle glaucoma; NTG = normal tension glaucoma; G = glaucoma; MD = mean deviation; PSD = pattern standard deviation; N/A = not
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Group A (n = 38) Group B (n = 34) p—value*

BCVA (logMAR) Baseline 0.62 + 0.55 0.46 + 0.27 0.285
Post 2 weeks 0.42 + 0.37 0.19 + 0.18 0.332
p-value” <0.001 <0.001

SE (diopter) Baseline -0.67 +2.32 -0.39 + 3.36 0.612
Post 2 weeks -0.52 + 145 -0.61 + 0.86 0.228
p-value’ 0.398 0.546

IOP (mmHg) Baseline 27.79 + 8.08 14.62 + 2.74 <0.001
Post 2 weeks 11.70 + 4.26 13.84 + 3.20 0.024
p-value” <0.001 0.341

Values are presented as mean + SD unless otherwise indicated. ‘Group A’ means ‘phacotrabeculectomy’, and ‘Group B’ means

‘phacoemulsification’.

“p-value by paired T test between baseline value and postoperative 2 weeks for each groups; 'p-value by independent T test between group A

and group B for variables.

Table 3. Calculation of postoperative corneal astigmatic changes (D) and postoperative corneal astigmatic changes (D) among each

groups a long vertical meridian using the Cravy Method'""

Variable Group A Group B p-value'

Postoperative corneal astigmatic changes (D) Baseline 1.27 + 1.46 1.31 £ 1.10 0.079
2 weeks 1.25 + 1.09 1.07 + 1.29 0.246
p-value’ 0.087 0.211

Postoperative corneal astigmatic changes a long Baseline 0.91 + 0.98 0.96 + 1.01 0.063

vertical meridian (D) 2 weeks 0.97 + 1.03 0.99 + 1.06 0.120

p-value” 0.403 0.560

Values are presented as mean + SD unless otherwise indicated. ‘Group A’ means ‘phacotrabeculectomy’, and ‘Group B’ means

‘phacoemulsification’.

D = diopters.

*p—value by paired T test between baseline value and postoperative 2 weeks for each groups; Tp—value by independent T test between group A

and group B for variables.
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Table 4. Comparison of higher order aberrations depends on surgery and group

Group A (n = 38) Group B (n = 34) p—value*
Coma-like Sphericallike ~ HOT Coma-like Sphericallike ~ HOT Cﬁkmea' Sp};‘_flr(fal HOT

Entire eye Baseline 0.50 + 0.43

(um, RMS) 2 weeks 0.65 + 0.63
p-value'  0.319

Cornea Baseline 0.24 + 0.23

(um, RMS) 2 weeks 0.28 4+ 0.23
p-value’ 0.434

Internal-optics Baseline 0.49 + 0.50

(um, RMS) 2 weeks 0.53 + 0.56
p—vallueT 0.744

0.27 £0.33 0.57 £ 0.53
0.36 +£0.42 0.76 + 0.74
0.430 0.321
0.09 £ 0.11 0.27 £ 0.25
0.09 £ 0.07 0.30 +£0.23
0.857 0.519
0.23 +£0.28 0.56 + 0.56
0.33 +£0.41 0.64 + 0.68
0.229 0.587

2.00 +2.97 1.05+1.60 227 +3.37 0.003 0.006 0.004

0.42 £ 040 0.19 +027 047 +048 0.120 0.080  0.091
0.006 0.006 0.006

024 +0.24 0.14 £0.15 029 +027 0912 0.159 0.021

023+032 0.11 £030 026+043 0536 0599 0.758
0.883 0.689 0.778

0.87 +0.78 0.58 +0.70 1.06 + 1.03 <0.001 <0.001  <0.001

0.41 +0.62 022 +040 047 +0.74 0.833  0.553  0.649
0.005 0.008 0.005

Values are presented as mean
‘phacoemulsification’.

+ SD unless otherwise indicated. ‘Group A’ means ‘phacotrabeculectomy’, and ‘Group B’ means

Coma-like = the third-order Zernike coefficients (C3’3, G, C31, C33); Spherical-like = the fourth-order Zernike coefficients (C4’4, C4’2, C40,
C42, C44); HOT = higher order total: magnitude of the third to sixth-orders; RMS =root mean square.

*p-value by independent T test of HOAs between Group A and Group B (Coma-like, Spherical-like, Higher order total); "p-value by paired T
test between baseline value and postoperative 2 weeks for each groups (Coma-like, Spherical-like, Higher order total).

Table 5. Comparison of higher order aberrations between preoperative and postoperative in phacotrabeculectomy

Group A (n = 38)

Baseline 2 weeks p-value* 1 month p-value' 3 months p-Valuei

Entire eye (um, RMS) Coma-like 0.50 + 043 0.65+0.63 0319 1.18+2.58 0.093 0.61 + 1.07 0.285
Spherical-like 027 £ 033 036 +042 0430 0.62+ 140 0419 0.33 +0.58 0.246

HOT 0.57 £ 053 0.76 £0.74 0321 1.354+£293 0.096 0.70 £ 1.21 0.253

Cornea (um, RMS) Coma-like 024 +0.23 028 £0.23 0434 025+031 0.897 0.18 £0.15 0.406
Spherical-like 0.09 + 0.11 0.09 +£0.07 0.857 0.09 +£0.13 0.771 0.0l +0.15 0.526

HOT 0.27 £ 0.25 0.30 £0.23 0519 0.27 £0.33 0.463 0.20 + 0.20 0.729

Internal-optics Coma-like 0.49 + 0.50 0.53 +£0.56 0.744 0.29 +£0.68 0.371  0.21 + 0.60 0.136
(um, RMS) Spherical-like 0.23 +0.28 033 +041 0229 053+124 0.196 0.30 + 0.54 0.240
HOT 0.56 + 0.56 0.64 +0.68 0.587 0.62+ 140 0.525 0.39 + 0.79 0.593

Values are presented as mean + SD unless otherwise indicated. ‘Group A’ means ‘phacotrabeculectomy’.

Coma-like = the third-order Zernike coefficients (C3’3, Cg’l, C31, C33); Spherical-like = the fourth-order Zernike coefficients (C4’4, C4’2, C40,
C42, C44); HOT = higher order total: magnitude of the third to sixth-orders; RMS = root mean square.

*p-value by paired T test between baseline value and postoperative: 2 weeks; 'p-value by paired T test between baseline value and postoperative:
1 month; ip—value by paired T test between baseline value and postoperative: 3 months.
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