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Central Corneal Thickness Measurements in Normal and Keratoconic
Eyes Using Three Corneal Pachymeters

Jafarinasab MR, MD; Feizi S, MD*; Karimian F, MD; Salehirad S, MD; Hasanpour H, MD

Ophthalmic Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran
*Corresponding Author: sepehrfeizi@yahoo.com

Purpose: To assess the agreement of ultrasonic pachymetry, the Galilei dual Scheimpflug analyzer and
Orbscan II in measuring central corneal thickness (CCT) in normal and keratoconic eyes.

Methods: In this prospective comparative study, CCT was measured in 88 refractive surgery candidates and
76 (39 right) eyes of 45 keratoconic patients using ultrasonic pachymetry, Galilei and Orbscanll. Readings by
the three instruments were compared using one-way analysis of normal variance. Agreement between the
three devices was assessed using Pearson (R) and intraclass correlation (ICC) coefficients, mountain plots,
and Bland-Altman plots.

Results: In the normal group, mean CCT was 551.0+394, 566.9+33.5, and 565.5+40.9um measured by ultrasonic
pachymetry, Galilei and Orbscan II, respectively (P<0.001). Corresponding figures in the keratoconus group
were 4884+61.5, 504.1+420, and 473.8+58.5pum, respectively (P<0.001). CCT measurements by the three
instruments were significantly correlated in both groups. The association was strongest in the normal group
and between the Galilei and Orbscanll (R=091, ICC=090), where 95% limits of agreement (LOA) were
narrowest (-35 to 32 pm). The correlation was weakest in the keratoconus group and between ultrasonic
pachymetry and Galilei (R=0.67, ICC=0.61).

Conclusion: To measure CCT, Galilei and Orbscan can be used interchangeably in normal eyes but not in
keratoconic eyes. Agreement between the two optical devices and ultrasonic pachymetry is low and
therefore they cannot replace ultrasonic pachymetry in measuring CCT in normal or keratoconic corneas.
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