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Study on anterior and posterior corneal astigmatism in normal cornea
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Abstract Objective: To investigate the distribution of anterior and posterior corneal astigmatism and the effect of posterior astigmatism
(PA) on total astigmatism (TA) in all ages of normal corneal human. Methods: A rotating Scheimpflug camera (Pentacam Oculus, Germany)
was used to measure 989 eyes of 571 patients in Tianjin Eye Hospital. The anterior astigmatism (AA) and PA was recorded. The distribution
and correlation of AA and PA were summarized and the effects of PA on TA were analyzed. The simulated keratometry astigmatism (KA) was
calculated by the anterior corneal surface measurement and the index of 1.337 5,while TA was derived by anterior and posterior surface
astigmatism and axial vector decomposition calculation. Results: (1) The mean PA was (0.34+0.16)D; with-the-role (WTR), against—the—
role(ATR), oblique astigmatism of the posterior corneal surface were found in 345 eyes (34.8% ), 618 eyes (62.5%) and 26 eyes(2.6% ).
(2) The magnitudes of AA and PA were significantly correalated (Pearson correlation coefficient r=0.576,P<0.05 ). The axis of AA and PA
were significant positive correlation (r=0.381,P<0.05).(3) The magnitude of TA and KA were (1.21+0.76)D and (1.43+0.88)D,
respectively, with significant difference(1=21.95,P<0.01). The axis of TA and KA were(89.88+63.70)° and(89.29+61.53)°, respectively,
without significant difference (1=-1.08,P=0.28). Conclusion: The diopter of PA is mostly low and mainly with the axis ATR. There is
significant positive correlation between the magnitude and axis of PA and AA; If PA is neglected, it will lead to clinically significant
inaccuracies in estimation of the corneal astigmatism.
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Tab 1 The distribution diopterand axis of anterior and posterior

corneal astigmatism in all age groups (x:s )

215 AA/D AAA/ PA/D APA/°

AELH 1.29+0.63  90.12+¢40.31  0.32+0.15  91.48+40.42
FAFEUL 1.4420.84  91.35%80.89  0.40+0.15  81.10+82.29
rhAREZH 0.92+0.65  92.64+61.23  0.29+0.15  93.70+65.10
BAR 0.88+0.62  82.51+53.65  0.28+0.17  88.97+57.68

AA NIRRT ROER /N, AAA A BOCRE , PA S5 R HTHOE
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Tab 2 Distribution axis of anterior corneal astigmatism in all age

groups

R WTR/% ATR/% Oblique/%
5~17 75.9 226 15
18~40 1.8 94.7 35
41~65 343 54.8 10.8
>66 522 39.1 8.7

WTR RELHOE , ATR S HOE, Oblique 4HlHOE
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Tab 3 Comparison of anterior and posterior corneal astigmatism

(x=s)
A B4 C4 D4 Total
AA/D  0.46x0.18  1.11x021  1.90£0.26 3.18+0.47 1.22+0.75
PA/D  026+0.13  031£0.13  0.43%0.15 0.59£0.15 0.34x0.16
r 0.12 0.18 0.29 0.44 0.52
P 0.06 0.00 0.00 0.00 0.00
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Fig 1 Scattered plot of the relationship between anterior and

posterior coronal astigmatism
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Tab 4 Correlation analysis of anterior and posterior surfaceastig—

matism
e WTR ATR Oblique
AA/D 1.10+£0.66 1.33+0.79 0.70+0.63
PA/D 0.29+0.15 0.37+0.16 0.29+0.18
r 0.37 0.60 0.26
P <0.01 <0.01 0.08
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Fig 2 Scattered plot of the relationship between anterior and poste—

rior coronal astigmatism axial
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Tab 5 The distribution axis of anterior corneal astigmatism in each
group

215 WTR/% ATR/% Oblique/%

A 40.5 424 13.4

B4 40.4 58.1 1.5

cH 27.8 70.1 2.1

D Z1 22.8 75.4 1.8
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Fig 3 The distribution of anterior corneal astigmatism and axial
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