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Refractive Error Induced by Combined Phacotrabeculectomy
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Purpose: We evaluated the postoperative accuracy of intraocular lens power prediction for patients undergoing phacotrabeculectomy
and identified preoperative factors associated with refractive outcome in those with primary open-angle glaucoma (POAG).
Methods: We retrospectively reviewed the medical records of 27 patients who underwent phacotrabeculectomy to treat POAG.
We recorded all discrepancies between predicted and actual postoperative refractions. We compared the data to those of an
age- and sex-matched control group that underwent uncomplicated cataract surgery during the same time period. Preoperative
factors associated with the mean absolute error (MAE) were identified via multivariate regression analyses.

Results: The mean refractive error of the 27 eyes that underwent phacotrabeculectomy was comparable to that of the 27 eyes
treated via phacoemulsification (+0.02 vs. —0.01 D, p = 0.802). The phacotrabeculectomy group exhibited a significantly higher
MAE (0.65 vs. 0.35 D, p = 0.035) and more postoperative astigmatism (—1.07 vs. —0.66 D, p = 0.020) than the phacoemulsifica-
tion group. The preoperative anterior chamber depth (ACD) and the changes in the postoperative intraocular pressure (I0P)
were significantly associated with a greater MAE after phacotrabeculectomy.
Conclusions: POAG treatment via combined phacoemulsification/trabeculectomy was associated with greater error in terms of
final refraction prediction, and more postoperative astigmatism. As both a shallow preoperative ACD and a greater postoperative
change in IOP appear to increase the predictive error, these two factors should be considered when planning phacotrabeculectomy.
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Table 1. Patient demographics and preoperative clinical characteristics

Combined group phacotrabeculectomy

Control group phacoemulsification only

(27 eyes) (27 eyes) PR
Age at surgery (year) 70.96 + 8.38 71.65 + 8.18 0.837
Sex (female) (n, %) 13 (48.1) 13 (48.1) 0.607
Eye (right) (n, %) 11 (40.7) 13 (48.1) 0.207
IOP (mmHg) 22.56 + 6.32 12.75 + 3.12 0.001
BCVA (logMAR) 0.63 + 0.45 0.58 + 0.33 0.932
Refraction (SE) 0.17 + 2.09 -0.62 + 2.35 0.179
Astigmatism (D) -1.31 £ 0.94 -1.21 £ 0.90 0.670
AL (mm) 23.36 + 0.78 23.73 + 0.94 0.257
ACD (mm) 3.15 +£ 0.43 3.36 + 0.48 0.173

Values are presented as mean + standard deviation or number (%) unless otherwise indicated.
IOP = intraocular pressure; BCVA = best corrected visual acuity; SE = spherical equivalent in diopters; D = diopter; AL = axial length;

ACD = anterior chamber depth.

"Mann-Whitney U-test between groups for variables, in case of numeric, Chi-square applied.
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Figure 1. Distribution of the mean refractive error (preoperative
target refraction subtracted from postoperative refraction) in
the phacotrabeculectomy group and the phacoemulsification
group. The phacotrabeculectomy group tends to have more re-
fractive shift than phacoemulsification group. No. = number;
D = diopter.

Table 2. Changes of best corrected visual acuity (BCVA), intraocular pressure (IOP), and refractive outcomes at 12 months post-

operatively
Combined group phacotrabeculectomy Control group phacoemulsification only *
p-value

(27 eyes) (27 eyes)

Change in BCVA (logMAR) -0.28 £ 0.32 -0.32 £ 0.25 0.457
Change in IOP" (mmHg) 9.88 + 6.67 1.20 +2.82 <0.001
Postoperative subjective refraction (SE) -0.01 + 0.87 -0.15 + 0.64 0.537
Postoperative astigmatism -1.07 + 0.65 -0.66 + 0.48 0.020
Mean refractive error* (SE) 0.02 + 0.92 -0.01 + 0.45 0.802
Mean absolute error’ (SE) 0.65 + 0.64 0.35 + 0.28 0.035

Values are presented as mean + SD unless otherwise indicated.
SE = spherical equivalent in diopters.

*Mann-Whitney U test; 'Change in IOP = Preoperative IOP - Postoperative IOP; *Mean refractive error = postoperative spherical equivalent
refraction — preoperative predicted spherical equivalent refraction; *Mean absolute error = | postoperative spherical equivalent refraction —

preoperative predicted spherical equivalent refraction | .
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Table 3. Multivariate analysis of the factors associated with mean absolute error for the combined group

Univariate analysis

Multivariate analysis

B (95% CI) p-value’ B (95% CI) p-value'
Age at surgery (years) -0.021 (-0.051, 0.009) 0.171
Preoperative BCVA 0.215 (-0.354, 0.784) 0.444
Preoperative IOP 0.029 (-0.011, 0.069) 0.145
Preoperative refraction (SE) -0.014 (-0.150, 0.123) 0.835
Preoperative astigmatism (D) 0.051 (-0.252, 0.354) 0.731
Preoperative AL (mm) -0.435 (-0.720, -0.151) 0.004 -0.246 (-0.551, 0.058) 0.108
Preoperative ACD (mm) -0.793 (-1.312, -0.275) 0.004 -0.677 (-1.181, -0.172) 0.011
Change in IOP 0.042 (0.007, 0.077) 0.022 0.032 (-0.001, 0.064) 0.049

CI = confidence interval; BCVA = best corrected visual acuity; IOP = intraocular pressure; SE = spherical equivalent in diopters; D = di-

opter; AL = axial length; ACD = anterior chamber depth.
*Univariate and multivariate linear regression analysis.

2.0 -

Mean absolute error (D)

25 3.0 35 4.0
Anterior chamber depth (mm)

B 2.5m=

2.0

Mean absolute error (D)

30

Change in IOP (mm)

Figure 2. Schematic presentation of relationship between mean absolute error (MAE) and preoperative parameters. (A) Correlation
between preoperative anterior chamber depth and the extent of MAE (| postoperative spherical equivalent refraction — preoperative
predicted spherical equivalent refraction |). (B) Correlation between intraocular pressure (IOP) changes (preoperative IOP — post-

operative IOP) and the extent of MAE in eyes that underwent phacotrabeculectomy.
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