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From principal plane to best-focus: effective focal length (EFL)
From principal plane to paraxial focus: paraxial focal length (PFL)

IOLs should, in accordance with the international standard (ISO 11979-2), be labeled 
with their paraxial power, which is 1336/PFL with PFL given in mm. The distance 
between marginal focus and paraxial focus is the longitudinal spherical aberration (LSA), 
which is output in the spreadsheet.

Input the values for the other lens shapes and watch the consequences. Also try the 
IOLs in air (object and image RI = 1) and see how much higher the power is in air. Also try 
the cornea. Note in particular how the principal plane shifts with shape. For equi-convex 
lenses it is slightly posterior to the middle, for convex-plano lenses it is a little posterior 
to the anterior vertex. For plano-convex lenses it is exactly at the posterior vertex, and for 
meniscus lenses (including the cornea) it is slightly anterior to the anterior vertex. 

Also see how much influence shape has on LSA and how this influence is different 
in air and in aqueous. The influences of shape are different with the lens in the con-
verging light behind the cornea. Therefore, no inference can be made on how an IOL 
will perform in the eye from its performance in isolation in neither air nor aqueous. In 

DIMENSIONS (MM) OF DIFFERENT SHAPES OF 20 D IOLS

Lens shape Equi-convex Convex-plano Plano-convex Meniscus Cornea
Front radius 12.336 6.200 1000000 3.876 7.70

Back radius -12.336 -1000000 -6.200 10.000 6.80

Thickness 1.50 1.50 1.50 1.50 0.50

Diameter 6.00 6.00 6.00 6.00 12.00

Object RI 1.336 1.336 1.336 1.336 1

Image RI 1.336 1.336 1.336 1.336 1.336

Lens RI 1.460 1.460 1.460 1.460 1.376

where RI = refractive index.

Table 35-1.

Figure 35-1. Graphic Calculator Ray Tracing Spreadsheet: Paraxial thick lens ray 
tracing of single lenses. The spreadsheet is interactive and will accept any input, 
though the graph may not remain within the limits for excessive numbers.


