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Evolution of Alignment Systems

Manual adjustment of patient’s head

Suction ring

First eye-tracker system: surgeon identification of the
puplil center (Chiron)

Automatic identification of pupil center (Nidek)

Tracking of pupil center with high speed movements
(Autonomus)

Tracking of cyclotorsion movements (Torsion Error
Detector - TED): iris pattern identification (Nidek,
Visex)




Parameters

Geometrical corneal center

Optical axis (theoretical) line between anterior
vertex (pole) of the cornea to posterior pole of the eye
— defined by geometric centers of the two lenses of
the eye

. line between the and the fixation
object (it goes through lens and corneal nodal points)

Line of sight (LOS): line between the center of the
entrance pupil and the fixation object

Pupillary axis: line perpendicular to the cornea, it
goes through pupil center




AXxes of the eye
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® Geometrical corneal center (Optical Axis)
® Entrance pupil center (LOS)

e Coaxially sighted corneal reflex (depends on the
position of the light source!)




Conflict: Centration on
LINE OF SIGHT or

OPD measures on Eye Tracking Syetem
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Pupillometry measures pupil diameter variation
and Its Importance on refractive examination
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Dilation: Pupil Center Shift
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Pupil dynamics

Pupil
center/LOS

(Photopic or
Mesopic)
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Laser Fixation Target corresponds to infinity




Conflict =
LINE OF SIGHT OR

Measurement syst Laser alignment syst

Visual axis
Is it a conflict or:a measurem iEficuilty

Which of: the two gives,us thé%t?

Possible induction of Coma

Need to analyze the distance between center of
Mesopic and Photopic pupil

Pupll




PROs of Centration

Physiologic formation of the retinal image
(fovea — fixation object)

Reduction of decentered treatment currently
avoided through wide optical zones

Prolate or aspheric surfaces on corneas that are
not decentered

Reduction of optical aberrations: coma
Better contrast sensitivity
Best Visual Acuity = “Supervision”




Factors of proper alignment with
NAVEX Platform -NIDEK

Lateral alignment: X/Y axis
Z-plane focusing

Tilt control
Torsion Error Detector (TED)
200Hz Eye Tracking movement during ablation




TEDetection=>TECorrection

On-line Torsion (Jul.2006) : CX/CXIl also available

Detection of Cyclo-Torsion Error during laser
ablation

Torsion Error Correction (Dec.2006) . CXIlll only
Detection of Cyclo-Torsion Error & Adjust the

position of laser beam automatically

Torsion Offset Measurement = -1.2°




NAVEX Platform

 Improves cylinder correction accuracy while
ensuring that the excimer laser ablates with
unparalleled precision during conventional and
customized refractive surgery procedures.

« Accurate and precise laser alignment and
delivery during the procedure.




Manual TE Offset
(Current Method)
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Presently one must use the eye tracking offset function to enter the

difference between visual axis and pupil center, defined as
Cartesian or polar coordinates.



New Eye Tracking Offset Function

+ P.Dist
Radius : D00 o
Angle : 0 degree

- M.Diet Set (S) HEAD
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Future software version will automatically transfer this numbers
via FinalFit as it Is included of the OPD — Scan data.
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Conclusions

Correct alignment I1s mandatory for successful
customa blation

Correct alignement requires identification of:

e Ocular Axes:
LLine of Sigth (LOS) and
e Cyclotorsion error :
astigmatism and HOA
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