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Summary 
Accurate intraocular lens power calculation is an important adjunct to the technique of 
extracapsular cataract extraction. An increasing number of ophthalmologists now perform 
preoperative biometry routinely. We studied a group of fifty patients and analysed the accuracy 
of intraocular lens power calculation using the SRKTM formula. 

In November 1949, Harold Ridley inserted 
the first intraocular lens. His patient's post 
operative refraction was -12.00 OS +6.0 DC 
@30. He thus unwittingly ushered in the cur
rent era of intraocular lens power calcula
tion. 

Various methods can be used to determine 
intraocular lens power, namely previous 
spectacle correction, theoretical formulae 
and linear regression analysis. Alternatively, 
a lens of standard power can be implanted. 

It has been suggested that if standard 
twenty dioptre lenses are used in patients 
who have a pre-operative refractive error of 
less than 4 to 5 dioptres of myopia or hyper
metropia, the results are equivalent to those 
seen if pre-operative biometry is used. (1) 
However, a small percentage of patients will 
be found, whose post operative refraction is 
greater than four dioptres. Since this can be 
avoided, the use of a standard intraocular 
lens is unacceptable. 

Estimation of implant power based on pre
vious refraction, results in large residual 
refractive errors post -operatively. (2) A 
number of theoretical formulae are in com
mon usage.(3.4·5) These formulae contain four 
assumed values; Corneal refractive index, 
aqueous and vitreous refractive index and 
post operative anterior chamber depth. 

The technique of linear regression 

analysis, yielded the SRKTM formula -
devised by Sanders, Retzlaff and Kraff. (6,7) It 
has been shown to be more accurate than the 
theoretical formulae, even if these formulae 
contain a fudge factor. (8) 

Materials and Methods 
Fifty patients undergoing consecutive 
extracapsular cataract extraction and inse.r
tion of intraocular lens was studied. During 
the study one patient had bilateral cataract 
extractions performed and·a total of 51 eyes 
were studied. The age range was from 44 to 
89 years. There were 19 males and 31 
females. 

Pre-operatively a full ophthalmic examina
tion was performed on all patients. 
Keratometry using a Topcon OM-4 
keratometer was performed by either of the 
authors. One surgeon (MH-R) performed all 
the pre-operative biometry, using an Ultra 
Scan Digital A system, manufactured by 
Cooper Vision. This unit uses an applanation 
probe, mounted to a spring transducer, 
which prevents indentation of the cornea. 
The SRKTM formula was used to obtain the 
implant power for emmetropia, and a range 
of other post operative refractions. We used 
a lens power in each case, which slightly 
undercorrected the patients, post-opera
tively. 
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Four surgeons performed the operative 
procedures. A standard extracapsular 
cataract extraction, using irrigation and aspi
ration, with insertion of a posterior chamber 
lens was performed. 

Four different types of lenses were used, 
depending on the personal preference of t�e 
surgeon and the availability of lenses. In all 
cases, the A constant used was that specified 
by the manufacturers for that particular lens. 

Post-operatively refraction was performed, 
between six and twelve weeks, by a number 
of different personnel, who were unaware of 
the expected post-operative refraction. 

Results 
Forty-eight eyes achieved a visual acuity of 
6/12 or better. Macular degeneration in 3 
patients reduced the final visual acuity to 6/18. 
in 2 patients and 6/24 in one patient. 

At the final refraction, the results were 
expressed as the spherical equivalent. The 
actual spherical equivalent was compared to 
the predicted refraction. The results were 
then expressed as the deviation of the actual 
refraction from the predicted refraction. 

The average error was 0.9 dioptres. No 
error was greater than 3 dioptres. In 29 eyes, 
the error in the prediction of post operative 
refraction was under one dioptre, in 15 eyes 
between one and 2 dioptres and in 7 eyes bet
ween 2 and 3 dioptres. (See Table I.) 

The range of lens power varied from 16 to 
25 dioptres. (See Figure 1.) The lens power 
to produce emmetropia was calculated using 
the following formula. (9) (See Figure 2.) 

De= 
Where 

DL +1.25 R. 
De = Intraocular lens power to 

achieve emmetropia 
DL = Dioptric power of the lens 

actually implanted. 
R. = Spherical equivalent of the 

spectacle refraction in 
dioptfes. 

Discussion 
The SRKTM formula is the most widely used 
formlJla in the calculation of intraocular lens 
power. It has been shown to be more 
accurate than the theoretical formulae, even 
if those are used with correction factors. (9) 

SRKTM Formula: 
P = A-2.5L-0.9K 
P Predicted implant power for 
emmetropia. 
A = A constant derived for each lens type 
and manufacturer. 
L = Axial length (mm) 
K Average keratometer reading 
(Dioptres). 

In our study 55% of the patients were 
within one dioptre of the predicted 
refraction, 86% were within 2 dioptres. In 
14% of the patients, the error in the 
prediction of post operative refraction was 
between 2 and 3 dioptres. No error was 
greater than 3 dioptres. 

Table I Deviation of actual refraction from 
predicted refraction 

< 1 Dioptre 1-2 Dioptres 2-3 Dioptres 
Number 29 15 7 
Percentage 55% 31% 14% 

Range: -2.85 to +2.18 
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Fig. 1. Lens Power: Value of intraocular lens 
inserted. 
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Fig. 2. Lens Power: Value of lenses required to 
produce emmetropia. 
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There are a number of sources of error 
when using the SRKTM formula. The formula 
was derived primarily using data from offices 
with the Bausch and Lomb keratometer, 
which assumes a corneal refractive index of 
1.3375. The Topcon OM-4 keratometer 
which we used also utilises a refractive index 
of 1.3375. Errors will result if a keratometer 
is being employed which uses a different 
corneal refractive index. 

Accurate measurement of axial length is 
important, an error of Imm in the 
measurement of axial length, will cause a 
three dioptre error in implant power. Most 
ultrasound units are accurate to within 
O.lmm, and errors in measurement are 
frequently due to observer error. 

The A constant is specified by the 
manufacturers for each different type of lens. 
Utilising previous data, each surgeon should 
personalise the A constant for a given 
technique and lens. 

No formula can as yet completely 
compensate for varying degrees of surgically 
induced astigmatism. Binkhorst observed a 
slight flattening of the cornea after surgery, 
and has added a correction to his formula to 
account for this. (5) 

The measurement of implant power is 
difficult technically and a variation of as 
much as one dioptre may exist between 
manufacturers due to differences in 
technique. Lens mislabelling can also occur. 

The optimum post operative refraction is a 
much debated point. With the absence of 
accommodation, hypermetropia is never 
desirable. Therefore, many clinicians aim to 
undercorrect their patients to avoid 
hypermetropia. A sligh amount of myopia 
over emmetropia has the advantage of an 
increased range of sharp vision and may 
allow reading without glasses. In our study 
we aimed to slightly undercorrect the 
patients. 

Huber felt that a planned myopic 
astigmatism gave the patient a depth of 
focus, and rendered them spectacle 
independent. (10) These patients have two far 
points, the emmetropic meridian gives a 
distorted but small image of objects located 

at infinity, the more myopic meridian gives a 
small distorted image of objects located at 
the second near (far) point. 

Intraocular lens power calculation is a 
useful adjunct to the technique of 
extracapsular cataract extraction. We 
achieved satisfactory results using the SRKTM 

formula. 

Note: Since this article was written, the SRKTM for
mula has been modified to improve accuracy. The 
new modified SRK IITM formula, aims to improve 
accuracy in short eyes «22mm) and long eyes 
(;;'24.5mm). 
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