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Comparison of Central Corneal Thickness Measurements between Noncontact
Specular Microscopy and Ultrasound Pachymetry
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Purpose: We compared and analyzed central corneal thickness (CCT) measurements according to the corneal thickness ob-
tained with noncontact specular microscopy (NCSM) and ultrasound pachymetry (USP).

Methods: CCT was measured in the order of NCSM and USP by a single optometrist in 120 eyes of 120 healthy subjects. The
measurements were compared between the devices and the measurement agreements and correlations between the devices
were analyzed. To determine if the measurements differed depending on the thickness of the cornea, the patients were divided
into three tertile groups from the thinnest patient by CCT measurement using USP, and then the differences in CCT measured by

the two devices were analyzed.

Results: The CCT measurements using NCSM and USP were 548.25 + 4.64 ym and 533.09 + 35.96 um, respectively. NCSM
measurements were found to be thicker, showing statistically significant differences between the measurements (p <0.001). The
two examinations showed a high degree of correlation (r = 0.878; p < 0.01). In the three groups, the differences in CCT measure-
ments between NCSM and USP were 12.93 + 21.88 uym, 16.85 + 15.89 um, and 15.70 + 20.46 um, respectively, but the differ-
ences between the three groups were not statistically significant (p = 0.655).

Conclusions: Our results show that although the differences in CCT measurements using NCSM and USP were consistent re-
gardless of the corneal thickness, the CCT measurements by NCSM and USP were highly correlated.
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Table 1. Study variables grouped by central corneal thickness

So) olgt 24T o] bl -

sela}oitiFig. 1). AU BA0H AR e % A4
AR 8% SAAYFAE SAHCRE FolstA At
Fo] Ad AAHAE K tH(Pearson correlation, r=0.878,
p<0.01) (Fig. 2).
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HIHE AN olgelo] 2T FAUZEA: 507.92
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Moz golspi FAA ekt om(p<0.001), Aol
= 747} 529.83 + 11.01 pm, 546.68 + 18.84 um= ] 1|
AEAWANAL ol8% 2Agol FALNOR folsp
FRAA e 2 (p<0.0001) A3tol| A= Z47; 57445 +
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Group 1 Group 2 Group 3 «
Group CCT Total <516pum 516-55I1) um >552pp.m p-value
Number of eye (patients) 120 (120) 40 (40) 40 (40) 40 (40) -
Age (years) 57.99 + 15.06 60.30 + 15.63 58.58 + 12.02 55.10 + 17.00 0.292
Gender (male:female) 55:65 (0.46) 14:26 (0.35) 18:22 (0.45) 23:17 (0.58) 0.131
CCT by USP (um) 533.09 + 35.96 495.00 + 14.71 529.83 + 11.01 574.45 + 18.83 -
CCT by NCSM (um) 548.25 + 40.64 507.92 + 24.53 546.68 + 18.84 590.15 + 24.73 -
ACCT 15.16 + 19.48 12.93 + 21.88 16.85 + 15.89 15.70 + 20.46 0.655
Endothelial cell count 2,782.04 4+ 213.16 2,748.10 + 36.42 2,805.83 + 31.69 2,792.20 + 32.99 0.452

Values are presented as mean + standard deviation unless otherwise indicated.
CCT = central corneal thickness; USP = ultrasound pachymetry; NCSM = noncontact specular microscopy; ACCT = NCSM-USP.

* . B
One-way analysis of variance test.
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Figure 1. Bland Altman plots between the 2 methods. The mid-
dle line is the mean and the lines on the side represent the upper
and lower 95% limits of agreement. NCSM = noncontact
specular microscopy; USP = ultrasound pachymetry; SD =
standard deviation.
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Figure 2. Correlation analysis graph (scatter plot) between the
2 methods. Scatter gram showing the correlation of central cor-
neal thickness measured by USP and NCSM. USP = ultra-
sound pachymetry; NCSM = noncontact specular microscopy.
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