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ABSTRACT:

Purpose: To evaluate custom cornea asphericity (Q) adjustment (CQA) in myopic LASIK.

Methods: Peri-operative: refraction, UCVA, BCSVA, topography, Q, wavefront analysis, and contrast sensitivity (CS)
were evaluated in 355 consecutive eyes. Treatment included CQA based on the pre-operative QV measured at 20
degrees.

Results: At 6.4 months: refractive error: -4,50D (plano to -11.50) improved to -0.25 (plano to -0.50), cylinder: -1.75D
(plano to -4,75) to -0.25. UCVA from 20/200 to 20/17. BSCVA from 20/18 to 20/10. Q from -0.28 to -0,05, CS
remained normal for all eyes. These results compared superior to our previous reports of standard and wavefront-
guided treatments with this technology (p<0.001).

Conclusions: CQA in LASIK appears to be safe, effective and may offer better quality of vision.



INTRODUCTION:

Myopic laser refractive surgery has been associated with discussed with an
increase in cornea asphericity as an absolute number which results in poor
quality of vision. The effective optical zone in a large myopic LASIK case
series decreased and the Q-value increased with the amount of myopic excimer
laser treatment. The optical zone was approximately 4.3 mm with a spherical
treatment of —12.0 D. These findings may explain the clinical studies that
indicate high myopic treatments (above —12.0 D) are associated with poor
visual outcomes. (Holladay et. Al. | Cataract Refract Surg 2002; 28:942-947 )
Q-Value Adjustment

Adjustment of the corneal asphericity (also known as the “Q-Value”) can
have influence in affecting the visual acuity in mesopic and scotopic
conditions. Q-Value Adjustment allows the physician to customize the
asphericity of the patient’s cornea. Additional feature of this software is

the ability to fine tune optical zones, transition zones and correction

values.

In addition to wavefront optimized, A-CAT (wavefront guided) and T-
CAT (topography guided) treatments, Q-Value Adjustment now offers a
4th dimension to the treatment of vision disorders. This provides true
customization and offers a treatment ideally adjusted to the individual

needs of the patient.
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In this study we evaluated custom cornea asphericity (Q) adjustment (CQA) in consecutive myopic LASIK procedures in our center,
utilizing the Wavelight eye-Q excimer laser, and the M2 Moria microkeratome.

Wavefront Optimized Ablation Profiles
The ALLEGRETTO WAVE excimer lasers were the first lasers to use wavefront optimized ablation profiles, thus
integrating an important wavefront guided treatment feature in standard laser vision correction. Laser surgery executed
without a wavefront optimized ablation profile may result in altering the corneal asphericity in the peripheral correction
area. These so-called induced spherical aberrations in the wavefront image may result in the patient experiencing
problems with night vision or under mesopic conditions.

Utilizing a wavefront optimized ablation profile is designed to prevent such spherical aberrations of the patient”s
cornea, thereby minimizing the risk of refractive surgery-related vision problems.

Small Beam Diameter

Due to the small laser spot with a diameter of 0.95mm (0.68mm FWHM, Full Width Half Maximum), the
ALLEGRETTO WAVE laser systems work with a very high resolution and are able to
create finest curvatures on the cornea - as required for customized laser vision
correction.

True Optical Zones

The small spot creates the desired contour of the correction profile with utmost
precision, thereby minimizing the total overall ablation depth. Combining a wavefront
optimized beam profile with small laser spots allows for the creation of a large effective
optical zone with a very small transition area

This is an example on some pioneering work by Seiler et al in how adjustment of Q-
value in LASIK may reduce significantly the actual post-op shift for myopias of -2 to -
8, with an expected dramatic improvement opf the quality of vision.




M ETHODS:

In this case series we evaluated in 355 consecutive eyes with myopia and myopic astigmatism:
Pre- and post-operative::

1-refraction (dry, dilated, wavefront )

2-UCVA, BCSVA,

3-topography by Orbscan and the Wavelight topolyzer

4-Q- value calculated at the 20 degree topography range,

5- wavefront analysis,

6-Contrast sensitivity (CS) was evaluated.

Treatment included CQA based on the pre-operative Q-value measured at 20 degrees topography.

The data was transferred to the Wavelight eye-Q laser software and the pre-op Q value was chosen as the post-op goal
adjustment. The pre-op scotopic pupil was used as the template for the ablation diameter which was increased by
0.2mm

No further nomogram adjustments were made as the myopia and astigmatism were corrected as in a standard
treatment.



RESULTS:

For this group of consecutive cases we found that:

During our 6.4 month mean follow-up:

The mean pre-op refractive errorwas : -4,50D (plano to -11.50) and improved post-op to -0.25 (plano to -0.50), The
mean pre-op cylinderwas : -1.75D (plano to -4,75) and improved post-up to -0.25.

UCVA from 20/200 to 20/17. BSCVA from 20/18 to 20/10.

Q value changed from an average -0.28 pre-op to -0,05 post-op,

Contrast Sensitivity remained normal for all eyes even for myopes over 6 diopters.

These results compa red superior to our previous reports of standard and wavefront-guided treatments with this
technology (p<<0.001).

This is an example of same patient treated in the right eye with FCAT and the left with standard LASIK.
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DISCUSSION:

In this small case series Custom Q-value Adjustment in myopic LASIK appears to be safe, effective and may offer
better quality of vision.

The range of different laser ablation profiles including corneal-based designs such as that based on the Munnerlyn
formula, q-value adjusted designs that try to maintain the prolate shape of cornea, and ablations based on topography
data. More recently, we have seen the introduction of wavefront optimised profiles (classical ablation profiles adjusted
to compensate for the average 0.1 ~m of spherical aberration induced per diopter of myopic correction) and of course
true wavefront-based customised profiles. There are Advantages and disadvantages for each design but Munnerlyn, g-
value or wavefront optimised ablations are sufficient for primary treatments, with topography or customised profiles
reserved for retreatments..

An very useful finding was the excellent post-op CS

We were satisfied with the ease that this customized treatment fitted our pre-existing nomogram. Besides deciding the
Q-value goal, we made no other nomogram adjustment in comparison to oyur previous standard cases.

Clinically this customized approach may offer all the advanytages of a wavefront-guided treatment without the
complexity of work-up and limitation to its application in myopes over 6-7 diopters



