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OPTICAL CONSIDERATIONS OF 
INTRAOCULAR LENS IMPLANTS James E. 
Bailey, 0.0., Ph.D., Southern California Col/ege of 
Optometry, Fullerton, CA; Vas u d e van 
Lakshminarayanan, Ph.D., Allergan Therapeutics, 
Irvine, CA 

The number of patients receIvmg intraocular 
lens (lOL) implants in cataract operations 
(pseudophakia) is now over 3 million per year. 
Improvements in ocular biometry have helped to 
reduce errors in prediction of refractive error. 
We have evaluated the optical effects of 
pseudophakia using schematic- eye models of 
different axial lengths and refractive powers. 
The analysis emphasizes cardinal points and 
resultant consequences for aniseikonia. Our 
results indicate that currently favored posterior 
chamber implantation of IOL's (ciliary sulcus 
and capsular bag) may result in clinically 
significant amounts of aniseikonia (1 - 4% 
magnification in an "average" eye). The 
importance of these results for IOL power 
calculations and visual functions will be 
discussed. 
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A NEW DEFORMABLE ADJUSTABLE LENS 
FOR PRESBYOPIA Eli Peli, M.Sc., 0.0., The 
Schepens Eye Research Institute, Harvard Medical 
School; Joshua Rabinovich, B.S., Daniel Barnea, 
PhD., Visya Incorporated, Boston Massachusetts. 

A need for a dynamically changing spectacle 
lens as a correction for presbyopia has led to the 
development of numerous types of deformable, 
fluid filled lenses. Past developments did not 
result in commercial products due to various 
difficulties. We have designed a novel fluid 
filled deformable lens. This design is based on 
a fixed fluid volume caged between two optical 
plates. The refractive power is controlled by 
varying ilie plates spacing at the edge of ilie lens. 
This spacing controls the pressure of the 
refractive fluid and simultaneously forces the 
boundary conditions controlling resultant 
surface curvature. This design avoids 
transferring fluid in and out of the lens as in 
previous designs. We show by calculations that 
less energy is required for changes of power. 
This approach also enables better optical quality 
in a thinner lens, and the constructing a non-
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round, fashionably shaped lens. With funding 
from the NEI, we are now building a prototype of 
the round deformable lens. The initial prototype 
lens offers a power variation of up to 2.00 diopters 
and high power uniformity over a 40 mm 
diameter optical zone. The benefits of the new 
design will be explained and the results of 
performance testing of the lens will be presented. 
Supported in part by NIH grant R43 EY09789. All 
the authors have proprietary interest in this lens. 
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CHANGES IN REFRACTIVE TRENDS AND I 

OPTICAL COMPONENTS AFTER AGE 
FORTY Carly S.Y. Lam, MSc,BSc(Hons),MBCO, 
Winnie S.H. Goh, BOptom(Hons), Department of 
Optometry and Radiography, Hong Kong 
Polytechnic, Hung Hom, Hong Kong. 

The age trends of refractive errors, astigmatism 
and the optical components were studied in 220 
Chinese subjects aged more than forty years in a 
cross-sectional study. Subjective refraction, 
corneal curvatures and ocular biometry were 
performed on 136 female and 84 male subjects. 
Corneal curvatures were measured with a 
Topcon topographical keratometer and ocular 
biometry was measured with the Storz Omega 
Biometer. The results showed that myopia did not 
dominate in this age agoup. The mean spherical 
equivalent equals -0.19D for females and -0.45D 
for males. With increasing age, the prevalence 
of hyperopia increases from 2% at age 40-45 years 
to 66% at age over 65 years. A higher percentage 
of against the rule astigmatism appears in both 
refractive and corneal components. Significant 
positive correlations were found between age and 
spherical equivalent power. Negative 
correlations were found between age and 
vitreous depth and axial length. There was also a 
significant shift of the axis towards against the 
rule astigmatism with increasing age in both 
refractive and corneal astigmatism. No sex 
differences were found in any of these 
parameters. Significant differences in the 
refractive errors and their distribution were 
observed from this group as compared to the other 
younger age groups. Myopia appears to be a new 
development among the younger age groups of 
the Chinese population, and the importance of 
genetics in determination of refractive error is 
called into question by these findings. 
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