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I started using the ORange intraoperative aberrom-
eter (WaveTec Vision) shortly before the company 
launched the upgraded ORA System. When we 

upgraded to the ORA System, my staff and I were so 
impressed with the new device’s hardware, software, 
measuring speed, accuracy, and reproducibility that 
we made its use a routine part of our premium service 
packages for multifocal lenses, toric implants, arcu-
ate incisions, and in conjunction with the LenSx laser 
(Alcon Laboratories, Inc.). 

Thanks to the ORA System, our ability to pinpoint 
patients’ refractions with the first surgery improved so 
much that now, we do not provide a warranty on the 
results of any patient who does not receive an intraopera-
tive ORA calculation (most often for insurance reasons). 
It has been our experience, however, that patients are 
very willing to pay out of pocket for our facility fee in 
addition to the upcharge for the premium service pack-
age to receive the guarantee that comes with it.

Building ConfidenCe in the SyStem
I gained confidence in the ORA System over time by 

comparing its calculations against my manual ones. The 
ORA’s readings were consistently within 0.50 D of man-
ual readings for spherical power, but they were often 
quite different—and more accurate—for the power and 

the alignment of toric IOLs. Because of this level of accu-
racy, I fully trust the ORA System’s calculations and use it 
routinely in premium procedures. 

new hardware upgrade
The latest ORA System innovation, called VerifEye, is 

designed to further eliminate the system’s already few 
inaccurate readings. This hardware upgrade fortifies the 
ORA’s three-camera monitoring system by providing 
streaming refractive information during the preview 
process. It allows the surgeon to verify when the eye’s 
refraction is stable and the eye is ready for a measure-
ment. I expect this upgrade will make the ORA System 
even easier to use. Additionally, VerifEye offers enhanced 
astigmatic feedback by providing residual astigmatic mea-
surements and recommended rotation information dur-
ing the preview. This technology yields even better results 
with toric IOLs and limbal relaxing incisions.

Finally, the upgrade cuts the ORA System’s process-
ing time in half, which translates to more accurate IOL 
measurements and better precision in lens power recom-
mendations. I have seen these improvements in my own 
practice. I now get much better refractive outcomes with 
patients who have undergone previous LASIK, PRK, and 
RK than I ever obtained using any postrefractive calcula-
tion, including the ASCRS online calculator. I appreciate 

the confidence that the ORA System gives me 
in selecting the most appropriate lens for my 
patients’ eyes. I still use traditional IOL calcula-
tions as a backup, but I now prioritize the ORA 
System’s readings, because they tend to be cor-
rect more frequently (Figures 1 and 2). 

the ora’s influenCe in SurgiCal 
planning

Perhaps the ORA System’s greatest clini-
cal impact for me has been with toric IOLs. 
Currently, manufacturers of toric implants rec-
ommend implanting them based on anterior 
corneal topography only. However, Douglas 
Koch, MD, and colleagues recently showed that 
ignoring the posterior corneal curvature when 
determining toric power calculations tends to 
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figure 1.  postoperative refractive astigmatism was significantly less 

in 65 cataract cases measured with the ora System versus 244 sur-

geries calculated with manual keratometry. 
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produce measurements that overestimate with-the-rule 
astigmatism and underestimate against-the-rule astig-
matism by approximately 0.50 D on average.1 Although 
we can try to account for that 0.50 D in standard calcula-
tions, because it is an average, the anterior reading with a 
0.50 D “fudge factor” may be perfect, or it may be off by 
2.00 D or more for individual patients. This is where the 
ORA device really makes a difference, because it factors in 
all elements of the visual system, including the posterior 
corneal curvature.

I have found that one of the most important factors 
for resolving a mismatch between the anterior corneal 
curvature and refractive astigmatism is the patient’s own 
glasses and refraction. If the glasses prescription has 2.00 
D of correction, but the individual’s keratometric readings 
show only 1.00 D of corneal astigmatism, that’s a strong 
indicator that another 1.00 D of astigmatism exists on the 
posterior cornea. The ORA System finds all the refractive 
astigmatism. In reviewing my last 65 toric lens implanta-
tions, the ORA System recommended no change in the 
toric magnitude in only 29 cases. Thus, 55% of the time, 
I have changed the toric magnitude based on the ORA 
System’s information. In six of these cases, I changed it by 
a magnitude of 3, from say, a T9 to a T6 power. 

CaSe example
A 67-year-old male presented with myopia and signi-

ficant astigmatism. His glasses prescription showed astig -
matism of 6.00 D X 107º. Two different keratometric 
readings, one on the Lenstar (Alcon Laboratories, Inc.) and 

one on the Atlas topographer (Carl Zeiss 
Meditec, Inc.), read approximately 
6.00 D X 125º and 5.00 D X 115º, respective-
ly. A difference of 10º between the kerato-
metric readings, as was the case here, repre-
sents one-third of the total power of a toric 
lens. If I were off by one-third the power on 
an Acrysof T7, T8, or T9, the patient would 
certainly still need glasses. Furthermore, 
this patient’s glasses showed a completely 
different axis, almost a 20º difference from 
the keratometric readings. If we’d had to 
select a toric IOL power strictly on these 
data, it would have been very challenging. 
Calculating for toric magnitude may or may 
not be right, because we had somewhere 
between 6.00 D and 5.00 D of astigmatism, 
and we still were unsure of the axis. When 
we ran the calculations using the AcrySof 
Toric IOL Calculator, the predicted lens was 
a 17.00 D T9 lens oriented at 123º. 

After removing this patient’s cataract, we took three 
different readings on the ORA System in which the 
axis varied between 115º and 111º—only 4º. The ORA 
System recommended a T9 AcrySof Toric IOL. This 
reading gave us certainty about the axis on which to 
place the lens. I used the ORA System’s reticle display 
to visualize the location of the steep axis and oriented 
the IOL there. A pseudophakic reading showed 1.00 D 
of residual astigmatism, and the ORA System suggested 
rotating the IOL in a clockwise direction. I knew from 
the small amount of residual astigmatism that I only 
needed to rotate the lens 5º farther. After rotation, the 
reading showed 0.39 D of residual astigmatism at 110º. 
The final orientation was 13º different than where I 
would have oriented the IOL based on the AcrySof Toric 
Calculator, which would have left the patient with 1.50 
to 2.00 D of astigmatism postoperatively. 

I have experienced many cases such as this one where 
the ORA System gave my patient a better result than we 
could have achieved with traditional IOL calculations. n 
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figure 2.  ora-measured aphakic astigmatism compared to preoperative 

keratometry-measured astigmatism in 149 eyes treated by four surgeons.


