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t its core, the formula necessary for determin-
ing IOL power following cataract surgery
relies on the axial length of the eye and the
cornea’s total dioptric power. When calculat-

ing IOL power for a patient who previously underwent
corneal refractive surgery, the resulting values are inac-
curate if postsurgical keratometric values are used. This
inaccuracy is due to two reasons: (1) there is a corneal
curvature discrepancy, and (2) there is a change in the
cornea’s index of refraction. 

CORNE AL POWER/SHAPE
Identifying Distortions 

The total corneal power is the sum of the anterior
power (convex lens) and the posterior power of the
cornea (concave lens). In LASIK and PRK, there is a
change in the radius of the anterior cornea’s curvature,
but the posterior cornea is relatively unchanged. Tra-
ditional and simulated keratometry from corneal topog-
raphy estimate corneal power by measuring it around a
central 3.2-mm ring on its anterior surface. For a normal
prolate cornea, calculation of the central power is accu-
rate because the sampling location (3.2 mm) has a pow-
er similar to the central power. Following keratorefrac-
tive surgery, this relationship is altered, and the sampling
location may have a power that is steeper than the cen-
ter (for a myopic ablation), resulting in a calculated
power that is higher than in reality (ie, the cornea is real-
ly flatter than indicated and so the power of an IOL is
too low, resulting in a hyperopic surprise after cataract
surgery) (Figure 1). The opposite is true for a hyperopic
ablation. 

Instruments that measure both anterior and posterior
curvature, such as the Orbscan topographer (Bausch &
Lomb, Rochester, NY) or Pentacam (Oculus, Inc.,
Lynnwood, WA), may decrease these errors of deter-
mining the true corneal power. Errors in keratometry
may have other implications as well, however.

Formulae for IOL Positioning
Third-generation IOL formulae (ie, SRK/T, HofferQ, Haigis,

Holladay 2) account for the position of the lens relative to
the cornea (also known as the effective lens position) to
increase accuracy. The effective lens position is accomplished
by measuring anterior chamber depth (Haigis) or by estimat-
ing anterior chamber depth from the keratometry measure-
ments (SRK/T, HofferQ).1-3 If keratometry measurements are
inaccurate, that error is propagated into the calculations for
effective lens position, further compounding the problem.

Index of Refraction
In addition, the altered index of refraction in a postrefrac-

tive surgery cornea is another source of error. Standard ker-
atometers/topographers rely on an index of refraction of
the cornea of 1.3775 to convert radius of curvature data
into dioptric power. After keratorefractive surgery, the cor-
nea’s index of refraction is altered, introducing further error. 
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Figure 1. The central corneal curvature is shown.The green line

represents normal corneal curvature,where the sampling loca-

tion used by a topographer is similar to the true central curva-

ture.The blue line shows the curvature of the cornea after my-

opic excimer laser correction,where the sampling location is

actually steeper than the true central curvature. If the sampling

curvature (ie,topography values) is used,the central power is

overestimated and the selected IOL will result in postoperative

hyperopia.The red line symbolizes curvature of the cornea post-

hyperopic excimer laser correction in which the converse is true.



ACCOUNTING FOR ERROR S
Multiple methods or “fudge factors” have been intro-

duced to account for these variations. At last count, 25 dif-
ferent methods have been published, each showing some
promise, but with only limited testing.4 Some processes
require specialized equipment not readily available to most
cataract surgeons.5-7 A number of approaches involve per-
forming retinoscopy or refraction intraoperatively.8 But most
techniques attempt to improve outcomes by looking at pre-
and postoperative data for the keratorefractive procedure.
Some methods require preoperative keratometry, which is
not always readily available.9-13 Others ignore preoperative
keratometry and focus on change in refraction.14-18 Although
all of theses tactics were tested individually in a clinical set-
ting and against other approaches, none of them received
large-scale widespread testing.

CALCUL ATOR S
Numerous individuals have attempted to simplify the cal-

culation process by creating Excel (Microsoft Corp.,
Redmore, WA) spreadsheets, which have been propagated
over the Internet and through various list servers. My col-
leagues and I started with an Excel spreadsheet. We soon
found that although the average ophthalmologist under-
stands the basic reasoning behind the various methods,
most were only interested in the knowing the power of the
IOL needed for the desired postoperative refraction. We pro-
ceeded to create an online calculator to simplify the process.
Currently, to perform multiple calculations simultaneously,
one need only visit http://iol.ocularmd.com.

This calculator is a work in progress. At present, 10 meth-
ods are implemented; there are four that require preopera-
tive keratometry and six that do not (Table 1). IOL powers
for a target refraction (default is emmetropia) are calculated
using the corrected SRK/T and Haigis formulae, with the
exception of the Aramberri double-K method, which only
uses the SRK/T formula and the Walter method, which is
currently only implemented for emmetropia.2-15 An average
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Figure 2. Screenshots of the OcularMD IOL Calculator and corresponding output.Data are entered into the form available at

http://iol.ocularmd.com (A).Once all data are entered,press the “Submit Data”button to perform the calculations.The output from the

calculator appears in a new window (B).At the top,a summary of the data is presented followed by the calculation results.
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of the IOL powers for each approach is computed and dis-
played at the bottom of the output chart (Figure 2). This
display gives users the advantage of comparing the methods
to look for variability and possible outliers.

The real advantage of using our calculator is the possibility
of gathering data for analysis. As part of the program, you
have the option of entering your e-mail address. By doing so,
you agree to participate in postoperative outcomes analysis
and consent to the storage of your data. Three months after
using the calculator, you will receive an e-mail requesting
post-IOL implantation data for your patient (identified only
by initials), which will be compiled and analyzed. This data
gathering will provide the opportunity for large-scale testing
of each methods.

Other publicly available calculators are also under
development. An Alcon Laboratories, Inc. (Fort Worth,

TX)-sponsored IOL calculator is currently available on the
ASCRS Web site.19 Although this calculator only uses a
handful of methods, it is useful for surgeons who have
access to specialized equipment, such as the Pentacam,
Eyesys (Eyesys Technologies, Inc., Houston, TX), or
Humphrey Atlas (Carl Zeiss Meditec, Inc., Dublin, CA).

Accuracy in calculating the true corneal power after kera-
torefractive surgery will undoubtedly improve. Until then,
calculators such as the ones mentioned herein may make life
simpler for cataract surgeons as the number of postrefractive
surgery cataract patients increases. ■
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TABLE 1.  METHODS IMPLEMENTED IN THE
OCULARMD IOL CALCULATOR

Preoperative Keratometry Required

Historical
Method9,10

Calculate IOL power using adjusted
preoperative keratometry.

Feiz-Mannis
Method11

Use preoperative keratometry to calcu-
late IOL power, but add a correction
factor to the IOL power.

Walter Method12 Calculate IOL power using preoperative
keratometry, but use the preoperative
manifest refraction as the postoperative
target refraction.

Aramberri 
Double-K 
Method13

Calculate IOL power using the preoperative
keratometry for the part of the SRK/T
equation that determines anterior chamber
depth, and use postoperative keratometry
for the part that determines IOL power.

Preoperative Keratometry Not Required

Koch Method14 Calculate IOL power using adjusted
postoperative keratometry.

Masket Method15 Calculate IOL power using postoperative
keratometry, and adjust final IOL power
according to a regression formula.

Shammas No-History 
Method16

Calculate IOL power using adjusted
postoperative keratometry.

Latkany Flat-K 
Method17

Calculate IOL power using flattest postop-
erative keratometry, and adjust final IOL
power according to a regression formula.

Latkany Average-K 
Method17

Calculate IOL power using average post-
operative keratometry, and adjust final IOL
power according to a regression formula.

Feiz-Mannis 
Nomogram18

Calculate IOL power using postoperative
keratometry, and adjust final IOL power
according to a regression formula.

28 I CATARACT & REFRACTIVE SURGERY TODAY I OCTOBER 2007

REFRACTIVE SURGERY FEATURE STORY


