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Purpose: To determine if there is a difference in surgically induced astigmatism (SIA) of the posterior corneal surface between
superior and temporal incision and its effect on total corneal power in patients who underwent clear corneal incision cataract
surgery.

Methods: A retrospective study of 81 patients (84 eyes) who underwent clear corneal incision phacoemulsification by one
surgeon. Patients were divided into two groups according to the steep axis: the temporal and superior groups. Anterior, posterior
and total corneal SIA (simulated keratometry [Sm K], posterior keratometry [PK] and total corneal power [TCP] respectively)
were measured using autorefractive keratometry (ARK) and dual Scheimpflug imaging before and after surgery.

Results: There were 61 eyes with temporal incision and 23 eyes with superior incision. The mean SIA was larger in the superior
incision group than in the temporal incision group according to ARK, Sm K, PK and TCP (p < 0.05). There were no significant cy-
lindrical changes in ARK in the temporal incision group, however, there was a significant decrease in the superior incision group
before and after the operation (p < 0.05). Change in the amount and axis of PK before and after operation were not significantly
different, for both incision groups. There was a significant correlation between post-operative TCP and both pre-operative ARK
and Sm K for both groups. However, there was no correlation between post-operative TCP and pre-operative PK. In all patients,
when pre-operative PK was more than 0.5 D, SIA-ARK, SIA-Sm K and SIA-TCP were all significantly larger than when pre-oper-
ative PK was less than 0.5 D, whereas SIA-PK was not. When pre-operative PK was more than 0.5 D, there were no significant
differences in SIA-ARK, SIA-Sm K, SIA-PK or SIA-TCP in the temporal incision group. However, SIA-ARK was significantly larg-
er in the superior incision group.

Conclusions: There was no significant cylindrical change in PK before and after operation in both the temporal and superior in-
cision groups. Therefore, when predicting post-operative TCP, it might be meaningful to consider SIA-ARK and SIA-Sm K.
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Table 1. Pre- and post-operative astigmatism, and axis and surgically induced astigmatism (SIA) of autorefractive keratometry

(ARK) according to the incision locations

Incision location Temporal (N = 61) Superior (N = 23) p-value
Pre-Op ARK (cylinder) (diopter) 0.38 + 0.40 1.40 + 0.76 0.000"
Post-Op ARK (cylinder) (diopter) 0.45 + 0.35 1.04 + 0.70 0.000"
p-value 0.090 0.001°

Pre-Op ARK (meridian) (degree) 95.23 + 52.72 93.13 + 11.74 0.968
Post-Op ARK (meridian) (degree) 96.10 + 46.86 97.78 + 30.22 0.960
p-value 0.645 0.605

SIA-ARK (diopter) 0.38 + 0.25 0.80 + 0.39 0.000"

Values are presented as mean + SD unless otherwise indicated.
Pre-Op = pre-operative; Post-Op = post-operative.

*Mann—Whitney U-test, statistically significant between temporal and superior incision p < 0.05.

Table 2. Pre- and post-operative astigmatism, axis and surgically induced astigmatism (SIA) of simulated keratometry (Sm K) ac-

cording to the incision locations

Incision location Temporal (N = 61) Superior (N = 23) p-value
Pre-Op Sm K (cylinder) (diopter) 0.55 + 0.37 1.55 + 0.84 0.000"
Post-Op Sm K (cylinder) (diopter) 0.67 + 0.42 1.11 £ 0.74 0.005"
p-value 0.066 0.000"

Pre-Op Sm K (meridian) (degree) 82.41 + 62.47 96.35 + 21.36 0.122
Post-Op Sm K (meridian) (degree) 84.43 4+ 51.01 97.65 + 34.38 0.292
p-value 0.294 0.948

SIA-Sm K (diopter) 0.50 + 0.39 0.93 + 0.57 0.000"

Values are presented as mean + SD unless otherwise indicated.
Pre-Op = pre-operative; Post-Op = post-operative.
*Mann-Whitney U-test, statistically significant p < 0.05.
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Table 3. Pre- and post-operative astigmatism, axis and surgically induced astigmatism (SIA) of posterior keratometry (PK) according

to the incision locations

Incision location Temporal (N = 61) Superior (N = 23) p-value
Pre-Op PK (cylinder) (diopter) 0.27 + 0.11 0.43 +0.16 0.000"
Post-Op PK (cylinder) (diopter) 0.28 + 0.12 0.38 + 0.21 0.025"
p-value 0.366 0.242

Pre-Op PK (meridian) (degree) 83.93 + 17.95 96.83 + 17.70 0.013"
Post-Op PK (meridian) (degree) 84.49 + 21.94 87.39 + 16.74 0.290
p-value 0.346 0.123

SIA-PK (diopter) 0.12 + 0.11 0.19 + 0.13 0.008"

Values are presented as mean + SD unless otherwise indicated.
Pre-Op = pre-operative; Post-Op = post-operative.
*Mann—Whitney U-test, statistically significant p < 0.05.

Table 4. Pre- and post-operative astigmatism, axis and surgically induced astigmatism (SIA) of total corneal power (TCP) according

to the incision locations

Incision location Temporal (N = 61) Superior (N = 23) p-value
Pre-Op TCP (cylinder) (diopter) 0.74 + 0.47 1.37 £ 0.86 0.000"
Post-Op TCP (cylinder) (diopter) 0.76 + 0.45 1.04 + Q.77 0.194
p-value 0.782 0.007"
Pre-Op TCP (meridian) (degree) 81.80 + 72.50 99.35 + 26.56 0.177
Post-Op TCP (meridian) (degree) 98.02 + 60.45 85.70 + 41.41 0.328
p-value 0.068 0.128
SIA-TCP (diopter) 0.57 + 0.42 0.98 + 0.63 0.002"
Values are presented as mean + SD unless otherwise indicated.
Pre-Op = pre-operative; Post-Op = post-operative.
*Mann-Whitney U-test, statistically significant p < 0.05.
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