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Purpose: We compared corneal thickness measured by using a ConfoScan 4 confocal microscope, a Tandem 
Scanning confocal microscope, and an ultrasonic pachymeter. 
Methods: Thirty corneas of 15 volunteers were scanned twice (two passes each) with a ConfoScan 4 confocal 
microscope equipped with a z-ring adapter (Nidek, Greensboro, NC), and with a Tandem Scanning confocal 
microscope (Tandem Scanning Corporation, Reston, VA). Corneal thickness was determined from the distance 
between frames that contained the image of the epithelial surface and the endothelium. Distances measured by 
both instruments were calibrated from scans of a set of PMMA contact lenses with known thickness between 
400 µm and 650 µm. Corneal thickness was also measured by using ultrasonic pachymetry (DGH 
Technologies, Inc., Exton, PA). Mean corneal thicknesses of two scans were compared between methods by 
using Generalized Estimating Equation models. 
Results: Corneal thickness measured by using the ConfoScan 4 (537 ± 63 µm; mean ± SD) was not 
significantly different from thickness measured by using the Tandem Scanning confocal microscope (529 ± 35 
µm; p > 0.35). The minimum detectable difference was 19 µm (α = 0.05, β = 0.2, paired t-test). Both confocal 
microscopes indicated thinner corneas than ultrasonic pachymetry did (562 ± 35 µm; p = 0.002, ConfoScan 4; p 
< 0.001, Tandem). The mean difference between the first and second scans with the ConfoScan 4 was -4 ± 44 
µm while the mean difference between the first and second scans with the Tandem Scanning microscope was 0 
± 15 µm (difference in standard deviations: p < 0.001, F-distribution). 
Conclusions: Mean corneal thickness measured by using the z-ring adapter with the ConfoScan 4 agrees with 
mean corneal thickness measured by using the Tandem Scanning confocal microscope when both instruments 
are properly calibrated. Both confocal microscopes indicate mean thicknesses that are approximately 29 µm 
less than those indicated by ultrasonic pachymetry. Precision of individual scans is lower with the ConfoScan 4 
than with the Tandem Scanning microscope, as manifest by the higher standard deviation of differences 
between repeat measurements of the same corneas. 
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