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neraocular lens (IOL) power calculations pose diffi-
cultics for cataract surgeons planning surgery in eyes
with extreme myopia."™” We present the results of a
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retrospective study of IOL power calculations in patiencs
with excreme myopia who had clear comeal phacoemul-
sification and IOL implantation by the same surgeon.
We compare the performance of 4 formulas in predier-
ing a target refractive error of 1,00 dioprer (D).

Patients and Methods

Fifty paticnts with extzeme myopia and axial lengths
longer than 27.0 mm had cataract exvraction with
IOL implantation berween April and October 1996,
Their charts were reviewed retrospectively. Preopera-
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I0L POWER CALCULATIONS IN EXTREME MYOPIA

tive sxaminations included uncorrected visual acuiry,
best corrected visual acuity, slidamp biomicroscopy, ap-
planation tonemetry, and dilaced inditect ophthalmos-
copy. Automared keratometry and computerized
corneal topography were also perfarmed.

A-scan ultrasonography was performed using the
Humphrey ultrasonic biometer {velocity 1545 m/sec-
ond). Because the velocity used in long eyes shoutd be
closer to that used in the aphakic cye (1532 m/second),
itis recommended that the axia! lengths be messured ar,
or converted 1o a distance for, 1532 m/second (AL, 55,),
to which a nominal value 0f0.28 mm is added to obrain
the true ultrasonic axial lengeh (AL).® Using Holla-
day's technique for accurate axial lengrh measurements
in long cyes,”'° values leading vo minimal changes in
axial kength between these 2 velocity measurcmencs were
calentared.

AlLysay = Alyays X (1532/1545)

ALU = AL;gn + 0.28 mm

As an example,
Aly537 = ALjges (28.00 mm) X (1532/1345)

+ 0.28 mm = 28.04 mm

This is a negligible difference.
ALysap = Alyses (35.00 mm) X (153271 545)
“+ 0.28 mmm = 34.98 mm

This is also a negligible difference.

Preoperative IOL calculations were performed us-
ing the SRK/T, Hoffer Q, and Heoladay 1 fornulas wich
the Hoffer Programs version 1.5 software, Holladay 2
calculations were performed reccospectively using the
Holladay IOL Consultant version 1.0 software, Staff
physicians and technicians ar Insticuto Zaldivar pre-
pared all preoperative data. The results were reviewed by
1 author (R.Z.),

Final IOL power selections were based on the pet-
sonal experience of 1 author (R.Z.) after examining the
padenc data and recommended [OL powers derived
from the SRK/T, Hoffer Q, and Holladay 1 formulas.
The goal in IOL selection was a fens power thar would
yield a postoperative refraction nearest to plano, erring
on the side of myopia. The IOL model implanted in alf
patients was the Domilens SiFlex 1, which is only avail-

able in full dioprer increments in the power range eval-
uated in chis study.

Cararact surgery was performed throngh a 3.2 mm
temporal clear corneal incision with standard phaco-
emulsification techniques using the AMO Prestige
phacoemulsification system. The incision was enlarged
to 5.0 mm to insert the single-piece poly(methyl
methacrylate} Domilens SiFlex 1 IOL. A single 10-0
nylon suture was used to close the wound. Patients wate
examined 1 day and 1 month postoperativefy, Postop-
erative refractions were obtained at each patient's final
visit.

Using the actual IOL implanted and the corre-
sponding postoperative spherical equivalent (SE), the
IOL power that would have preduced the target refrac-
tion (SE of =1.00 D) was determined, These calcula-
tions are termed the empiric ideal IOL and the empiric
ideal SE, based on the mean incremersal change pre-
dicted by the 4 formulas.

Although we recognize that the relationship be-
wween IOL power and refractive error is 2 funcion
of lens power, cotneal power, and their separation,
for simplicity we used a conversion factor of 0.50 D,
Using a reciprocal ratio (refeactionfIOL), this value var-
ies from 0.5 to 1.0 D in the IOL power range discussed.
Knowing that axial lengrhs are longer than the distance
to the macula in this group of patients, we chese o
simplify the mathemarical variables and use the lower
ratio.

For example, if 4 —4.00 D lens was imaplanted and
yielded a refraction of ~ 1,00 D SE (1.00 D of under-
correction), we caleulared that 2 —6.00 D IOL would
have yielded 2 plane postoperative SE. {In this cass, the
empiric ideal IOL would be —6.0 D and the empiric
ideal SE, 0.0 D.)

A "A-Diopter” value was calculated by subtracting
the empiric ideal IOL power from the IOL power sug-
gested by cthe 4 formulas:

A-Diopicr = Suggested IOL Power

~ Empiric Ideal 1OL Power

A A-Dioprer for the surgeon’s choice of IOL power was
also caleulared:

A-Dioprer (actnal) = Acrual JOL Power

— Empiric Ideal IOL Power
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Based on the empiric ideal JOL and SE, the “postoper-
ative predicred SE” for each formula’s suggested 10L
was calculared:

Postoperative Predicred SE =
Empiric Idesl SE - [(Suggested IOL — Empiric ideal 1OL)
X 0.50] ’

Using this equation in combination with the previous
example, if the Hoffer Q formula suggested 2 —8.0 D
IOL, we would calculate that based on the IOL acmally
implanted, 2 —8.0 D IOL would have produced a post-
operative SE of +1.0 D,

The data were analyzed and mbulated separately for
¢yes in which a minus- or plus-power IOL was nesded ro
achieve the empiric ideal SE. Correlation coefficients
comparing the empiric ideal SE and the postoperative
predictlve SE were obtained for each formula (including
the surgeon’s choice or “acrual” postoperarive SE).

Back calculations of axial lengths in patients raceiv-
ing minus-power YOLs were performed using the Hol-
laday IOL Consuleant software.

Results

Fifty patients had cararact excraction and IOL im-
plantation. The preoperative SE was —1851 D >
4,97 (SD) and the mean axial lengeh, 30.82 % 2.02 ram.
There were 26 plas IOLs and 24 minus IOLs implanted.
Mean postoperative SE was —0.40 % 0.95 .

Tables 1 and 2 show the patient dara of cases in
which plus-power and minus-power FOLs, respectively,
were implanted. The rtables are ordered by the axial
length measurements, Tables 3 and 4 show the range of
deviation of cach formula’s caleulaced IOL power from
the actusl IOL power in the plus-power and minus-
power groups, respectively.

Correlation coefficients comparing the empiric
ideal SE 10 the actual and 1o the postoperative prediceed
SE were similar in each group. For the plus lenses, the
cosrelation coefficients were as follows: acrual—0,19;
SRK/Tw0.,24; Hoffer Q—90.18; Holladay 1~-0.17;
and Holladay 2-—0.18. For the minus lenses, they were
as follows: actual—0.11; SRK/T—0.19; Hoffer
Q—90.15; Holladay 1-—0.14; and Holladay 2~.0.11.
The correlation coefficients comparing the acrual post-
operative SE to rthe postoperative predicted SE was
greater than 0.92 for each of the formulas,

Back calculations in patients requiring minus-
power IOLs revealed thar in 75% of cases, calculations
using shorrer axial lengths would have produced the em-
piric ideal IOL as the recotnmended IOL. The mean
difference berween these “back calculated” axial lengths
and the measured axial lengths used in our ealeulations
was 0.67 & 1,60 mm.

Discussion

It has been suggested that [OL calculation formulas
work best for eyes with normal axial lengths. '™ In the
present study, we examined the predictive capacity of
3 third-generation and 1 fourth-generation IOL caleu-
lation formulas in derermining IOL power in eyes
greater than 27.00 mm in axial lengzh.

While the 4 formulas performed similacly for post-
operative predicted SE, their predictive capacity ap-
peared best i cyes in which a low-plus-power IOL was
implanted; a lower percentage of undercorrecrions and
overcorrections were seen in these eyes, Had the sug-
gested IOL been implanted, the postoperative SE would
have been berween +1.00 D in 92% of eyes with the
SRK/T formula and 88% with the Hoffer Q, Holladay
1, and Holladay 2 formalas in the case of the plus-power
IOLs; and in 549 with the SRK/T and Haffer Q for-
mulas, 63% with the Holladay 1 formula, and 41% with
the Holladay 2 formula in the case of minus-power
IOLs,

"The actual postoperative SE was between £1.00 D
in 88% of cases with plus-power IOLs, which is sirilar
to the predicted results of the 4 formulas. In cases with
minus-power IOLs, the surgeon performed somewhat
berter chan the lens formulas, achieving a postoperative
SE berween *1.00 D in 77% of eyes. This difference
was not srtistically significant, however, as the correla-
tion coefficients comparing rthe actual postoperative SEs
to the poswoperacive predicted SEs approached 1.00 for
cach formula.

The improved predictive capacity in eyes in which
plus lenses were implanted is probably related to the
improved accutacy of axial length measurements in
these shorter eyes. The mean axial length was 29.32 +
1.37 mm in patients receiving plus IOLs and 32,20 =
1.46 mm in those receiving minus IOLs,

The difficulties in IOL power caleulations for
longer eyes may be partly due to the anatorny of the
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