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ABSTRACT

Purpose
This study aims to determine if lens or tear �uid reservoir thicknesses (LT/FRT) may in�uence the presence 
of residual astigmatism and participant�s visual acuity.

Methods
The study was a randomized, non-dispensing, prospective study. Empirically and randomly chosen participants 
were �tted with 4 combinations (350 and 250 um LT �tted with 250 and 350 um FRT) of 16 mm diameter 
scleral lenses, designed using a corneo-scleral pro�ler software (sMap 3D, Visionary Optics, US). Lenses 
haptics were kept spherical for all lenses. They were evaluated under a slit lamp, anterior segement OCT 
(objective �uid reservoir and lens thicknesses), topography over lenses and aberrometry, after 30 minutes 
of lens wear. Spherico-cylindrical refraction and logMar acuity were also assessed.

Results
Study population was composed of 24 participants aged 24.2 + 4.7 years old. Baseline refractive error was 
-2.3 + 1.6 D with -0.48 + 0.26 D of astigmatism. In vivo (OCT) lens A was 344.1 – 15.4 um thick, �tted 
with a vault of 213.6 – 42.4 um; Lens B was 346.2 – 12.5/327.2 – 44.8; Lens C was 260.3 – 17.7/214.0 – 
40.6 um and Lens D was 262.2 –13.2/330.8 – 52.0 respectively. All lenses were found similarly decentered 
inferiorly by 0.10 to 0.15 um. BCVA was �0.32 + 0.08 (A), �0.21 + 0.10 (B), �0.28 + 0.08 (C), and �0.14 
+ 0.10 (D), compared to �0.25 + 0.08 (A), �0.11 + 0.10 (B), �0.23 + 0.06 (C), and �0.05 + 0.12 (D) when 
sphere only was compensated. Residual refractive astigmatism (RA = -0.50 to -0.75D) is found signi�cantly 
higher based on the FRT (F=9.560; p=0.037) and not LT(F=0.429; p=0.522). There is no correlation be-
tween RA and over-k readings (Lens A r=-0.078, p=0.773; Lens B r=�0.073, p=0.788; Lens C r=�0.345, 
p=0.171; Lend D r=0.019, p=0.944). Higher order aberrations, mostly vertical coma, were found clinically
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