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Figure 1. Difference of steep axis. For example, if the steep
axis measured by topography is 15° and that measured by IOL
Master is 165°, the difference of axis is 30°, neither 150° nor
-30°.
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Figure 2. Difference between mean corneal refraction meas-
ured by autokeratometer, IOL Master, and topography. Note
that these 3 values are significantly different (p < 0.001,
paired -test). *p < 0.05.
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Figure 3. Difference between corneal astigmatism measured
by autokeratometer, IOL Master, and topography. Note that
astigmatism is measured more by [OL Master than autokera-
tometer and topography (respectively p = 0.003, p = 0.005,
paired t-test). p < 0.05.
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Figure 4. Difference between steep axis. Note that there are no
statistically difference (p > 0.05, student’s t-test).
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Figure 6. Difference of steep axis measured twice by the same
method. Note that the group, greater than 11 degrees, are
more common when measured by IOL Master (p = 0.033,
chi-square).
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Figure 5. Difference of steep axis are scattered according to cor-
neal astigmatism. Note that when the astigmatism is more than
1.5 diopters (vertical line), the difference is small and comparable.
(A) Autokeratometer & IOL Master. (B) Autokeratometer &
topography. (C) IOL Master & topography.
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Figure 7. Comparison of expected spherical error (actual re-
fraction minus predicted refraction) of IOL calculation meas-
ured by autokeratometer, IOL Master, and topography. IOL
prediction is more accurate measured by autokeratometer and
IOL Master, than by topography (Autorekeratometer vs. IOL
Master p = 0.152, autokeratometer vs. topography p <0.001,
IOL Master vs. topography p < 0.001, paired #-test). *p < 0.05.
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=ABSTRACT=

Comparative Analysis of Corneal Refraction and Astigmatism
Measured with Autokeratometer, IOL Master, and Topography

Jeong Mo Han, MD"?, Hyuk Jin Choi, MD"*, Mee Kum Kim, MD'?,
Won Ryang Wee, MDl’z, Jin Hak Lee, MD"?

Department of Ophthalmology, Seoul National University College ofMedicineI, Seoul, Korea
Laboratory of Corneal Regenerative Medicine and Ocular Immunology, Seoul Artificial Eye Center,
Seoul National University Hospital Clinical Research Institute’, Seoul, Korea
Seoul National University Bundang Hospital}, Seongnam, Korea

Purpose: To comparatively analyze the repeatability and consistency between different methods of measuring corneal re-
fraction and astigmatism in order to precisely determine the toric intraocular lens target.

Methods: The medical records of 254 eyes of 192 persons were retrospectively reviewed to compare the repeatability of
corneal refraction measured with autokeratometer, IOL Master, and topography. The axis and the amount of the astigma-
tism were compared between these methods. The differences between the estimated spherical equivalents using meas-
ured corneal refractive values and the actual spherical equivalents after cataract surgery were compared to evaluate the
expected astigmatic error of each measurement.

Results: The average corneal refraction was greater with topography than with IOL Master or autokeratometer.
Astigmatism calculated with IOL Master was greater than that measured with topography or autokeratometer. The mean
coefficient of variation for mean corneal refraction was 0.19% with autokeratometer, which was smaller than that with IOL
Master or topography. In patients with more than 1.5D of astigmatism, there were no significant differences in the axis
measured by each instrument. The expected spherical error in IOL calculation was smaller with the measured values from
IOL Master and autokeratometer than were those with topography.

Conclusions: The repeatability of measurements for corneal refraction and astigmatism was significantly higher using the
autokeratometer and I0OL Master, with the highest astigmatic value observed with the IOL master. The axis of astigmatism
for each method was consistent in the patients with more than 1.5D of astigmatism.

J Korean Ophthalmol Soc 2011;52(12):1427-1433

Key Words: Autokeratometer, Astigmatism, IOL Master, Refraction, Topography
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