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Purpose: To evaluate age-related changes in anterior and posterior corneal astigmatism in Koreans.

Methods: The anterior and posterior corneal astigmatisms of 160 subjects with age ranging from 11 to 92 years, none of whom
experienced any complications, were measured with a rotating Scheimpflug camera (Pentacam®). Using this data, the changing
proportions of with-the-rule to against-the-rule and changing tendency of anterior and posterior corneal astigmatisms with age
were evaluated using polar value analysis according to the Naeser method.

Results: For the anterior cornea, the proportion of with-the-rule astigmatisms decreased with age (p < 0.0001). On the other
hand, for the posterior cornea, the proportion of against-the-rule astigmatisms decreased with age (p = 0.012). In the polar value
analysis, there was a trend toward against-the-rule astigmatism associated with increasing age for the anterior cornea (p <
0.0001) and toward with-the-rule astigmatism for the posterior cornea (p < 0.0001).

Conclusions: In previous studies, the anterior corneal surface shifted from with-the-rule to against-the-rule astigmatism with in-
creasing age, whereas the posterior corneal surface remained as against-the-rule astigmatism in most cases. But, our results
showed that the proportion of against-the-rule astigmatisms of the posterior cornea decreased with age. Thus, evaluation of pos-
terior corneal astigmatisms should be performed before cataract surgery in old patients, especially when using a multifocal or

toric intraocular lens.
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Table 1. The age and sex distributions of subjects

Age (years) Male Female
11-20 (n = 20) 13 7
21-30 (n = 20) 12 8
31-40 (n = 20) 9 11
41-50 (n = 20) 12 8
51-60 (n = 20) 9 11
61-70 (n = 20) 6 14
71-80 (n = 20) 7 13

>81 (n = 20) 7 13

All ages (n = 160) 75 85
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Figure 1. Distributions of different kinds of astigmatism by
age group. (A) The anterior cornea, The proportions of
with-the rule astigmatisms are 95% in the 11-20 age group and
15% in the >81 age group. (B) The posterior cornea, The pro-
portions of with-the-rule astigmatisms are 0% in the 11-20 age
group and 5% in the >71 age group. ATR = against the rule;
WTR = with the rule.



Naeser polar value (in diopter)
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HBSItoll T2 Hat-

B
y = 0.0033x - 0.4585, R? = 0.1367, p < 0.0001

04
= 02
g *
k=] O‘l—._l—l_."_l'._’“_".h
° 50 o, % ® <
2 020 L 20° , @) & 60& € s0. 100
o + ¥ 8o o
= 04 F Y S Y S— T o —
S o 440% o
C 06 D e e e 3
c e
g -08 S o S
B -
s
Z 12 *

14

Age (years)

Figure 2. Scattergrams of polar values described by Naeser (in diopter) versus age and the linear regression model. (A) The anterior
corneal astigmatisms showed a significant against-the-rule change with age. The average change in against-the-rule astigmatism ev-
ery 10 years was 0.356 D. On the other hand, (B) The posterior corneal astigmatism displayed with-the-rule changes with age with
an average. The average change in with-the-rule astigmatism every 10 years was 0.033 D.
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