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P atient expectations are at an all-time 
high in cataract surgery, and they 
are only getting higher. Today’s 
patients arrive at their preoperative 
examination already anticipating 

how cataract surgery will change their lives 
and help them achieve excellent vision 
at all distances. This level of refractive 
precision requires more than simple 
biometry and basic measurements. In 
addition to axial length (AL) and anterior 
surface keratometry, other measurements 
are now just as crucial, namely posterior 
corneal surface, anterior chamber depth 
(ACD), and optical biometry.

The Waring Vision Institute was one of 
the first facilities in the United States to 
obtain the Pentacam AXL (Oculus). This 
device encapsulates all the features of the 
company’s time-tested Pentacam HR and 
adds to that integrated AL measurements 
to ensure the most accurate IOL power 
calculations. Within 2 seconds, the 
Pentacam AXL captures precise diagnostic 
data on the entire anterior segment, from 
the anterior corneal surface to the posterior 
surface of the crystalline lens.

MORE DATA POINTS IN LESS TIME
Our interest in obtaining the 

Pentacam AXL was based on the 
combination of a high-resolution 
Scheimpflug tomographer with a biometer 
in one easy-to-use device. The Pentacam 
is one of the most widely accepted 
Scheimpflug tomographers available, and 
the latest Pentacam AXL model takes 
those capabilities to another level with 
more data points for measurement and 
more clinical information available for 
analysis and decision making. 

The integration of optical biometry into 
this device was particularly exciting to us 
because it provides the potential not only 

to use IOL calculations that consider both 
anterior and posterior corneal information 
but also to rely on high-resolution 
tomography and advanced software 
algorithms for surgical planning, including 
in postrefractive surgery eyes. Further, 

as we expected, the Pentacam AXL has 
helped create the important opportunity 
to streamline our workflow, from saving 
valuable technician workup time to saving 
valuable client time. This aligns with our top 
priority of providing the best experience 
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CASE NO. 1
A 70-year-old woman presented with the chief complaint of blurred vision in both eyes. Her medical records 

indicated a history of LASIK surgery 30 years ago. At the preoperative visit, uncorrected distance visual acuity 
was 20/50 (J5) OD and 20/60 (J5) OS, with manifest refractions of +2.00 -2.75 x 095º OD and +1.50 -3.50 x 096º OS. 
She was left-eye dominant. 

On slit-lamp examination, the LASIK flaps were visible and a nuclear sclerotic grade 2-3+ cataract was present 
in each eye. No pathological signs were found on the fundus examination. Preoperative corneal topography and 
Scheimpflug imaging are found in Figures 1 and 2. The Holladay report (Figure 3) indicated a refractive change of 
-2.10 D. Based on the Barrett True K formula on the Pentacam AXL, an IOL power of 22.50 D was selected (Figure 4). 

Figure 1. Preoperative corneal topography maps. 
Figure 2. Preoperative Scheimpflug imaging.

Figure 3. The Holladay Report indicated a refractive change  
of -2.10 D.

Figure 4. The IOL planning software indicated an IOL 
power of 22.50 D.
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to our patients. Every step in their journey 
matters, and every moment saved matters. 
Being able to streamline that flow with the 
Pentacam AXL by combining tomography 
and biometry measurements into a single 
imaging device is a wonderful benefit of 
the technology. (Editor’s note: See how 
Dr. Waring incorporates the Pentacam AXL 
into his preoperative planning process in the 
accompanying sidebars.) 

VALIDATION STUDY
Earlier this year, we had the opportunity 

to validate some of the early studies in 
comparative biometry. In our study, 
we compared biometry measurements 
obtained with a partial interferometer 
biometer, the IOLMaster 500 (Carl Zeiss 
Meditec), to those obtained with a 
Scheimpflug tomograper with an integrated 
AL biometer module, the Pentacam AXL1; 
we are currently performing a study with a 
similar design comparing the Pentacam AXL 
to the latest-generation IOLMaster 700. 

Measurements of AL, keratometry (K), 
and ACD from 166 eyes (92 patients) 
that underwent biometry measurements 
with both devices between July and 
November 2017 were compared. We found 
no statistically significant differences in AL 
and flat K (P = .558 and .196, respectively). 
Statistically significant differences in steep K, 
ACD, and mean K measurements were found 
between the devices, however (P < .001).1

These results have strengthened our 
confidence that the Pentacam AXL is 
accurate and reliable, while also helping us 
to streamline our workflow. There is great 
value in having full access, in a single click, to 
IOL formulas inclusive of advanced toric and 
postrefractive formulas. Further, the device 
incorporates updated Holladay postrefractive 
software, which calculates and estimates 
the preoperative refraction and required 
amount of refractive correction. This 
software has been shown to produce 
excellent correlation in predicting the 
refractive outcome after cataract surgery in 
postrefractive surgery eyes2 by incorporating 
the contemporary concepts of centration 
and chord mu and vector analysis of chord 
mu.3 It is especially beneficial in the surgical 
planning and candidacy for diffractive 
presbyopia-correcting IOLs by predicting 

the most accurate refractive treatment and 
centration parameters and utilizing the 
most advanced postrefractive formulas. This 
is all achieved with a single device, even in 
patients who are without records of their 
previous refractive surgery treatments.

CONCLUSION
The features available on the 

Pentacam AXL provide a glimpse into 
the future of diagnostic technologies and 
underline the importance of integrating 
devices that provide high-resolution 
imaging. Combining Scheimpflug 
tomography with optical biometry in a 
single device allows us to utilize intelligent 
IOL calculations and directly enhances 

our surgical planning for refractive 
cataract surgery. n
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CASE NO. 2
An 80-year-old man presented with the chief complaint of blurred vision in both eyes. His medical records 

indicated a history of monovision LASIK surgery 30 years ago. At the preoperative visit, uncorrected distance 
visual acuity was 20/30 (J7) OD and 20/30 (J3) OS, with manifest refractions of +1.50 -0.50 x 060º OD and 
-1.00 -0.25 x 030º OS. He was right-eye dominant. 

On slit-lamp examination, the LASIK flaps were visible and a nuclear sclerotic grade 3+ cataract was present 
in each eye. No pathological signs were found on the fundus examination. Preoperative corneal topography and 
Scheimpflug imaging are found in Figures 1 and 2. The Holladay report (Figure 3) indicated a refractive change 
of 4.50 D. Based on the Barrett True K formula, an IOL power of 21.00 D  was selected (Figure 4). Because of the 
patient’s comfort with his monovision LASIK procedure, we opted for a monofocal IOL in this case.

Figure 1. Preoperative corneal topography maps. 

Figure 2. Preoperative Scheimpflug imaging.

Figure 3. The Holladay Report indicated a refractive change 
of 4.50 D.

Figure 4. The IOL planning software indicated an 
IOL power of 21.00 D.


