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CATARACT SURGERY  s

T oric IOLs are a shining example 
of advanced technology for 
cataract surgery. They allow 
surgeons to achieve excellent 
postoperative refractive results 

for patients with astigmatism. As 
with any technology, however, there 
are times when the clinical results fall 
short of expectations. Fortunately, 
multiple resources are available to 
help surgeons evaluate patients with 
residual postoperative refractive 
error after toric IOL placement.

 THE STANDBY 
Clearly, many surgeons are 

familiar with the Berdahl-Hardten 
Toric Results Analyzer, given that 
www.astigmatismfix.com has been 
accessed more than 20,000 times in 
the past 2 years. A powerful and intui-
tive tool, this calculator has enabled 
surgeons to manage residual astigmat-
ic refractive errors after the placement 
of a toric IOL. The ophthalmologist 
enters some basic biometric data and a 
postoperative refraction, and then the 
calculator determines how much rota-
tion of the lens is needed to achieve 
the lowest amount of residual astigma-
tism. Although extremely helpful, this 
tool does not indicate whether chang-
ing the spherical and/or toric power of 
the IOL would also improve the post-
operative refractive outcome.

 A MORE ROBUST OPTION 
An even more robust tool is now 

available for assessing postopera-
tive refractive errors. The Barrett Rx 
Formula uses both the Barrett 
Universal II formula and the Barrett 
Toric Calculator to perform its analysis. 

Not only does the Barrett Rx Formula 
provide anterior segment surgeons 
with information that identifies how 
much to rotate the toric IOL in a 
patient with residual ametropia, but 
it also determines whether exchang-
ing and/or rotating the IOL to adjust 

spherical and toric powers would 
improve the postoperative refractive 
result. Additionally, surgeons can use 
the Barrett Rx Formula to calculate the 
appropriate strength of a piggyback 
IOL for a patient who has experienced 
a refractive surprise.

THE BARRETT Rx FORMULA
A new tool for managing power surprises with toric IOLs.

 BY RICHARD TIPPERMAN, MD 

Figure 1.  The author enters data into the Barrett Rx Formula for a hypothetical case example.

AT A GLANCE

s

 �Toric IOLs allow surgeons to achieve excellent postoperative refractive 
results in astigmatic patients, but as with any technology, the occasional 
outcome will be suboptimal.

s

 �The Barrett Rx Formula represents a major advance in managing these outliers.
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 WHERE TO FIND IT 
Surgeons can access the Barrett Rx 

Formula through a link in the tools area 
of the ASCRS website (www.ascrs.org), 
which will take them to the Asia-Pacific 
Association of Cataract and Refractive 
Surgeons’ website. 

 HOW IT WORKS 
The main data entry screen, 

shown in Figure 1, is populated with 
data to demonstrate a hypothetical 
case discussed later in this article. After 
some general demographic data, the 
web page has boxes in which to enter 
information regarding the implanted 
toric IOL. The calculator is agnostic 
with regard to IOL manufacturer. If 
surgeons are not certain which toric 
power (T power) to designate, howev-

er, they can view the appropriate pow-
ers by clicking on the formula guide 
box, which provides additional infor-
mation on using the calculator, includ-
ing appropriate T powers for each 
IOL company (Table 1). If the surgeon 
will be exchanging the IOL for a dif-
ferent lens, he or she can indicate the 
A-constant of the new IOL. Similarly, 
if the surgeon is planning to change 
from capsular bag to sulcus fixation, 
he or she can note the appropriate 
A-constant. 

In the hypothetical case displayed 
in Figure 1, the surgeon implanted a 
16.00 D AcrySof IQ Toric IOL (model 
SN6AT5 IOL; Alcon) at axis 125º. The 
patient’s current refraction is +1.25 
+1.25 X 095º. Below these data, the 
surgeon enters the A-constant for 
both the implanted IOL and the IOL 
to be used if an exchange is performed, 
followed by the patient’s pre- and 
postoperative keratometry readings 
and associated biometric measure-
ments. After entering all of these data, 

AN INDISPENSABLE TOOL
For toric IOL refractive 
surprises, the Barrett Rx 
Formula is akin to a Swiss 
Army knife. The website  
astigmatismfix.com is a trusted 

friend, but it addresses only angular errors 
(toric IOL misalignments), whereas the Barrett 
Rx Formula provides a three-part solution: the 
spherical power, an IOL model-specific toric 
power, and the optimal alignment. Graham D. 
Barrett, MD, clearly has a knack for making the 
use of toric IOLs practical for us all.
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Figure 2.  After data input is complete, the surgeon clicks the Calculate (arrow) button and confirms the data.

TABLE 1.  TORIC CYLINDER DESIGNATION VERSUS MANUFACTURER IOL MODEL NUMBER
Toric Power Alcon Hoya Johnson & 

Johnson Vision
Cylinder IOL Plane

T2 SN6AT2 351 (n/a) ZCT (n/a) 1.00 D

T3 SN6AT3 351 T3 ZCT 150 1.50 D

T4 SN6AT4 351 T4 ZCT 225 2.25 D

T5 SN6AT5 351 T5 ZCT 300 3.00 D

T6 SN6AT6 351 T6 ZCT 400 3.75 D (ZCT 400 = 4.00 D)

T 7 SN6AT 7 351 T 7 ZCT (n/a) 4.50 D

T8 SN6AT8 351 T8 ZCT (n/a) 5.25 D

T9 SN6AT9 351 T9 ZCT (n/a) 6.00 D
n/a = not applicable
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the surgeon clicks the Calculate button, and the web page 
appears (Figure 2), with the steep and flat meridians indicat-
ed on the picture of the eye in the lower right-hand corner. 
This gives the surgeon one final step to confirm all the data.

After verification is complete, the surgeon clicks the blue 
Rx Exchange IOL tab at the top left of the page. The results 
displayed demonstrate how powerful the Barrett Rx formula 
is for analyzing IOL power surprises (Figure 3). In this hypo-
thetical case, the first set of information demonstrates that 
exchanging the 16.00 D SN6AT5 IOL for an 18.50 D SN6AT7 
IOL will yield a final spherical equivalent refraction of 0.02 D. 
Separately displayed data show the refractive results of chang-
ing both the spherical and toric powers.

In the schematic eye portion of the web page, the surgeon 
can review a summary of the current IOL and refraction as 
well as the recommended IOL and theoretical refraction. 
Finally, a graph similar to that provided by the Berdahl-
Hardten calculator shows the refractive results that will be 
obtained by just rotating the currently implanted IOL with-
out exchanging it for a differently powered IOL.

 CONCLUSION 
Toric IOLs are an excellent option for achieving desir-

able refractive results in patients with astigmatism who 
require cataract surgery. As with any technology, however, 
the occasional outcome will not be optimal. The Barrett Rx 
Formula represents a major advance in the management of 
these outliers.  n

RICHARD TIPPERMAN, MD
n �Attending Surgeon, Wills Eye Hospital, Philadelphia
n rtipperman@mindspring.com
n �Financial disclosure: Consultant (Alcon); Speaker (Diopsys, Marco)

Figure 3.  After the surgeon clicks the blue Rx Exchange IOL tab (arrow), the Barrett Rx 
Formula not only shows how much to rotate the current IOL, but it also demonstrates 
how exchanging the lens for an IOL with different spherical and toric powers would 
affect the refractive result. 


