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Comparison of Central Corneal Thickness Measured by Swept-source Optical
Coherence Tomography and Ultrasound Pachymetry
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Purpose: To analyze and compare ultrasound pachymetry (USP) with a more recently adopted device, the intra ocular lens (IOL)
master 700, which are both used to measure central corneal thickness.

Methods: The central corneal thickness was measured in 24 eyes of 12 glaucoma patients and in 83 eyes of 42 normal patients.
First, the IOL master 700 was used to measure the central corneal thickness, followed by measurements taken using USP later.
The results were analyzed using a paired t-test. We analyzed the agreement and the correlations between the two test devices
by using Bland-Altman plots and the Pearson correlation test. To evaluate the reproducibility, measurements with the IOL master
700 were taken twice for a few normal patients within a small time interval.

Results: Via the IOL master 700, the thickness of the central cornea showed a high reproducibility and repeatability, demonstrat-
ing 2.7 + 1.7 ym for the test-retest variability, 6.78% for the coefficient of variation, and 0.997 for the intraclass correlation value.
The mean measurements using USP and the IOL master 700 are 554.4 + 37.4 ym and 551.1 + 37.1 ym, respectively, showing that
the IOL master 700 measured significantly smaller values than USP with a p-value < 0.001. The deviations between the two
methods are scattered throughout the 95% confidence interval. According to the Pearson correlation test, the measured values
of the two test devices were found to have a highly positive correlation (r = 0.977, p < 0.0001).

Conclusions: This study demonstrated that the central corneal thickness (CCT) measured via the IOL master was significantly
thinner than that of USP, and the two test devices had a high correlation and good agreement. The CCT value measured via the
IOL master 700 also exhibited high reproducibility.
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Table 1. Intraclass correlation coefficient, coefficient of variation, and test-—retest variability of central corneal thickness measure-
ments with [OL master 700 in healthy eyes

Intraclass correlation coefficient
ICC 95% CI
CCT 0.997 0.994-0.998

IOL master 700 CV (%) Test-retest variability (um)

p-value
<0.001

6.78 + 0.01 27+ 1.7

Values are presented as mean + SD unless otherwise indicated.

ICC = intraclass correlation; CI = confidence interval; CV = coefficient of variation; CCT = central corneal thickness.

Table 2. Study variables and central corneal thickness of glaucoma patients (group 1) and normal patients (group 2)

Variables Group 1 Group 2 Total
No. of eye (patients) 24 (12) 83 (42) 107 (54)
Age (years) 582 +9.2 37.6 + 16.0 46.7 + 16.4
Gender (male:female) 10:14 35:48 45:62
CCT by USP (um) 544.1 + 40.0 557.3 + 36.4 5544 + 374
CCT by IOL master 700 (um) 539.1 £ 37.0 554.6 + 36.6 551.1 £ 37.1
Values are presented as mean + SD unless otherwise indicated.
CCT = central corneal thickness; USP = ultrasound pachymetry.
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Figure 1. Bland Altman plots between the 2 methods. The
middleline is the mean and the lines on the side represent the
upper and lower 95% limits of agreement. USP = ultrasound
pachymetry; IOL = intraocular lens; SD = standard deviation.
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Figure 2. Correlation analysis graph (Scatter plot) between the
2 methods. Scattergram showing the correlation of central cor-
neal thickness measured by USP and IOL master 700. USP =
ultrasound pachymetry; IOL = intraocular lens.
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Table 3. Central corneal thickness measurement with USP and
IOL master 700 in glaucomatous and healthy eyes

Variables USP (um) IOL master 700 (um) p-value
Group 1 544.1 + 40.0 539.1 £ 37.0 0.005
Group 2 557.3 + 36.4 554.6 + 36.6 0.003

Values are presented as mean + SD unless otherwise indicated.
USP = ultrasound pachymetry.

Table 4. Difference of central corneal thickness in glaucoma-
tous and healthy eyes

Variables Group 1 Group 2 p-value
ACCT 50+£79 2.8 +£8.3 0.242

Values are presented as mean + SD unless otherwise indicated.
ACCT = ultrasound pachymetry (USP)-IOL master 700; CCT =
central corneal thickness.
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