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Presbyopia: The Challenge for Perfection

« Clear vision at distance

« Clear vision at intermediate

e Clear vision at near

 Maintaining optical quality
— Safety of CDVA

— Contrast sensitivity QO
— Night vision preservation

- Maintaining binocularity

 High patient tolerance

- Short adaptation time

- Simultaneous correction of refractive error

Always a
compromise
on something
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Presbyopia: Ideal Solution
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Trends In presbyopic correction

Full Reduced Extended DoF Reduced

multifocality multifocality + J-mMono Monovision
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Increase depth of field with spherical

aberration

» None of them reported a nonspecific lack of
adaptation.

» Naturally occurring aberration.
» Increases with age.
» Increases during accommaodation.



Influence of Spherical Aberration on Depth of Field
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Influence of Spherical Aberration on Depth of Field
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Simulation for -1.50 D defocus

-1.50D @ 7 mm
B B -

/ - 2 B = - \
Reduce pupil size to 4 mm
N HOMRZ1
K SN W
Em R O C
N H ORZ
With spherical '{5 SH ": c?cv
aberration and @ 4 mm CNVMHS

N H OR1Z

K SN
s

M
L]

Ll

C
o

v

-
5

-l Ew

Add spherical aberration




PRESBYOND Laser Blended Vision for

Myopia, Hyperopia, and Emmetropia

(Non-linear Aspheric Presbyopic Micro-monovision LASIK)

LASIK for Myopic Astigmatism and
Presbyopia Using Non-linear Aspheric
Micro-monovision With the Carl Zeiss
Meditec MEL 80 Platform

Darn 2. Rowrsstom, MD, MACantaty, FROSC, FRCOD U
Fimathy A, Ascher, MAXRon), DipCompSerCantab); Manne Gobbe, PhD, MSTOptom

Journal of Refractive Surgery * Vol, 27, No. 1, 2011
Posted online: March 1, 2010

LASIK for Hyperopic Astigmatism and
Presbyopia Hslna hicro-monovislon With

the Carl Zeiss Meditec MELSO Platform

Caan 2. Rodnsten, MDD, MAICamtat), FROSC, FROOpnt; Damren G, Coush, BScOpsom;
Timothy J, Aschae MASGmon), DipComeSenContab)

Journal of Refractive Surgery Volume 25 January 2009
Posted online: May 30, 2008

LASIK for Presbhyopia Correction in EmmotroFc
Patients Using Aspheric Ablation

Micro-monovision Protocol With the Carl Zeiss
Meditec MEL 80 and VisuMax

Dan 2. Remstesn, WMD), MAICantat )y, FRCSC, FRCOphhy; Glenn | Camp, MBBCH, FC Ophithd SA)
Moty 1. Arches, MACDOM ), ThECompSceCantaly), Manone Gotibxe, Prid, MSTOgom

Journal of Refractive Surgery * Vol. 28, No. 8, 2012
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Laser Blended Vision — Micro-Monovision

Far Distance ;% 4

Distance

Intermediate

Near
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DOF:1.50D
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Blended Vision:

Enhancement Rate

Myopia Hyperopia
-§.5p0 y_':s_?sp Emmetropia
All 19% 22% 12%

Distance eyes
(20/25 or worse)

9%

9%

6%

Near eyes
(J3 or worse)

8%

9%

7%




Laser Blended Vision: Results

LASIK for Myopic Astigmatism and LASIK for Hyperopic Astigmatism and LASIK for Presbyopia Corraction in Emmaetroplc

Presbyopia Using Non-linear Aspheric Presbyopia Using Micro-monovision With Jotiemts Bsine A et A e Zotas

Micro-monovision With the Carl Zeiss the Carl Zeiss Meditec MELSO Platform p.uitec MEL 80 and VisuMax

Hm Dan Z. Reinsten, MD, MA(Cantab), FRCSC, ::ct»- Darren G. Couch, BScOptom; Do, 2. .. KA. AT VT | of T rwm—
Meditec MEL 80 Do 2. Relnausin, MO, MAICamab), FRESC § B e B
Dan Z. Reinstein, MD, MA(Cantab), FRCSC, FRCOphth; Journal of Refractive Surgery Volurrs 75 lamaewy 2009 Joumal of Refractive Surgery * Vol 28 No, 8 2012

Timothy J. Archer, MA(Oxon), DipCompSci{Cantab); Manne Gobbe, PhD, MSTOptom
Joumnal of Refractive Surgery = Vol. 27, No. 1, 2011
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Reversibility: Simple Retreatment
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Expectations: Three Stages of Recovery

Ul Cle I RN EEMWAlRISY 2. First few weeks 3. Three/four months
(swelling, healing response)

(swelling, healing, (adaptation)
adaptatlon)
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Time After Surgery (months)

- Slight discomfort * Visual fluctuations  Always use both eyes
 Dry eye sensation — Morning to evening < Don’t ‘test’ each eye

* Night vision halos — Day to day * Prescribe temporary

- Slight blurring * NV good/DV bad glasses if necessary
 Visual fluctuations * DV good/NV bad * Remain aware of

adaptation process
- Often happens ‘overnight’
\ _ _ _ - Retreatment if required




Adaptation Time: Cross-Blur

- Adaptation time required to adjust to anisometropia
— Patient notices the difference between the eyes
— May require glasses for driving
— Feels “uncomfortable” / distance “fogging” binocularly
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Just Prescribe Temporary Spectacles

Dominant Eye Non-Dominant Eye

Far Distance §: 2

Nominal Rx: plano
Distance

DOF: 1.50 D

=
-0.75 D 8
al Rx: -1.90D | ~.




Fine Tune with Retreatment if not Adapting

=

Dominant Eye Non-Dominant Eye

J 19

Far Distance




Expected Visual Course

. Hyperopia /
L wems | SR

Distance Expected to be good May be slightly blurry
vision and remain good due to initial
overcorrection, but
expected to improve
over time

(EETAe  May be slightly blurry Expected to be

due to initial excellent initially, but
overcorrection, but may reduce over time
expected to improve

over time




Qur presbyopia laser correction




PURPOSE

» We Prospectively studied the first consecutive 100 patients

with presbyopia who underwent femtoLASIK with the wave front-
guided Laser Blended Vision(®) Program by Zeiss(®) in our Excimer Laser Zeiss
Mel-90 by Carl Zeiss Meditec(®) (Jena, Germany) over the last 60
months,for the correction of presbyopia with myopia,

astigmatism, hyperopia or emmetropia.
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METHODS

» The program has a non-linear aspheric ablation profile that
Increases the spherical aberration in both eyes.

» A slight myopia of -1.5 diopters (D) in the non-dominant eye is
also programmed.

» We analyzed the results patient satisfaction, efficacy, scfe’ry and
predictability of the procedure. e

» Follow-up was from 24 to 60 months.

Non-dominant eye




A B c D E F | G H J K L M N 0 P Q R 5 T u ) W X
DEMOGRAPHIC DATA FRE OF DATA
PRE OP REFRACTION VA K READINGS BV VA REFRACTION
S.NO  OPNO MAME SEX AGE EYE SXDATE NV SE 5P CYL  AX KF K5 XBLUR oV oV TOLERATION SATISFACTION
54733 SHEIKA MOSLEH AL ZAHRANI F MAY 21 2018 . . 43.0% 152 433X82 135 2025 A0 TOLERATED BUT NOT VERY SATISFIED
2 54733 SHEIKA MOSLEH AL ZAHRANI F 0 44 OS5 MAY 212018 MNE -1.5 -5 0350 35 | 20720 (42519 430x109 0 TOLERATED BUT MOT VERY SATISFIED
3 107355 HUSSAINA RAZAQ ZEHAMI F | 57 OD MAY232018( N2d 1.5 1.5 0 0 2028 | 41.8X05 425X95 0 20/25 TOLERATED & SATISFIED
4 107355 HUSSAINA RAZAQ ZEHAMI F | 57 O5 MAY 232019 N2d 1.5 1.5 0 0 2020 | 424X02 430X92 15 TOLERATED & SATISFIED
5 14001  ZAKIA HOMOUD AL HARTHI F | 53 OD JUNZF2M19( MN24 37s 178 4325 30 | 20028 | 434X20 47TEXMD A5 20/25 TOLERATED & SATISFIED
i 14001  ZAKIA HOMOUD AL HARTHI F | 53 OS5 JUNZF2M9( MN24 25 126 -25 | 180 | 20/25 (437 X155 488XE5 0 TOLERATED & SATISFIED
T 45030 AYED AWAD AL GAMDI M | B5 OD JUNZ7T2018| MiE 1.5 126 05 | 180 | 20720 (428X 105 428X 15 0 20/20 TOLERATED BUT MOT VERY SATISFIED
2 45030 AYED AWAD AL GAMDI M | B5 OS5 JUNZ72019| MWiE 128 1 05 28 | 20720 (423X145 42T7X35 15 TOLERATED BUT MOT VERY SATISFIED
9 10873 MARZCUQA RZAG AL JABRI F | 42 OD JULOZ2M9( N2 025 035 D 0 20020 (4323180 433X 90 0 20/20 TOLERATED & SATISFIED
10 10673 MARZOUQA RZAG AL JABRI F | 42 O5 JULDZXM9( N2 025 025 0325 45 | 20/20 (429X 145 429XBE 15 NG TOLERATED & SATISFIED
11 110785 MESCOM MOHD AL SWAT F | 56 OD JULOZ2M9( N18 228 235 D 0 2030 |439X 169 444XT70 0 20/30 N24 TOLERATED BUT MOT SATISFIED
12 10785 MESOON MOHD AL SWAT F | 568 OS5 JULOZ2M9( MN18 2256 235 0325 185 | 20730 (439X184 448XT4 15 N10 TOLERATED BUT MOT SATISFIED
13 | 97525 BADRIA MOHD AL GAMDI F | 48 OD JUL1E20M19( WN1D 0.25 0 025 130 | 20/20 (39938 400128 0 20/20 N10 TOLERATED & SATISFIED
14 | 97525 BADRIA MOHD AL GAMDI F | 48 OS5 JUL1E20M19( N10 0.25 0 05 85 | 20020 [385X08 400Xx%3 -1.5 ] TOLERATED & SATISFIED
18 111382 AMAL AAZIZ AL HARTHI F | 48 OD JUL122M19( HNE -4.5 -45 035 140 | 20720 [441X05 451X85 0 N10 TOLERATED & SATISFIED
18 111382 AMAL AAZIZ AL HARTHI F | 48 OS5 JUL1E2MM9( NE 478 478 0 0 2020 (442X 182 452X82 158 ] TOLERATED & SATISFIED
17 111801 SAFIA SAAD AL TAKAFI F 41 OD JUL1a2M19( HNe -2 -2 035 180 | 20020 |48 X188 4TEXTE 0 NG TOLERATED & SATISFIED
18 111801 SAFIA SAAD AL TAKAFI F 41 OS5 JUuL1a29| HNe -35 0 -328 0 DE 0 40 | 20020 | 472X18 4B1X108 128 ] TOLERATED & SATISFIED
18 111137 BADRIA SALHIA AL HARTHI F | 43 OD JUL25219( NE £ -4 435 B 2050 | 43T XO0T7 474X9T 0 NE TOLERATED & SATISFIED
20 111137 BADRIA SALHIA AL HARTHI F | 43 O5 JUL252018( NE 55 438 375 176 | Z0/B0 |440X 170 47BXED 135 ] TOLERATED & SATISFIED
21 111743 SULTAMN MOHD AL SOFIANI M 43 0D JUL252019| N& 128 1380 0 0 2028 | 428X 31 430X 0 NE TOLERATED BUT MOT SATISFIED
22 111743 SULTAMN MOHD AL SOFIANI M 43 05 JUL252019| N4 128 1380 0 0 2035 (427X 142 432XE2 18 ] TOLERATED BUT MOT SATISFIED
23 112938 AYEDA SAAD AL ASAIMI F | 42 OD AUGOT2018( N12 125 1 05 85 | 20020 (432X324 441XM4 15 NG TOLERATED & SATISFIED
24 112038 AYEDA SAAD AL ASAIMI F | 42 OS5 AUGOT2018( M12 128 1 05 95 | 20720 (429X184 438X T4 0 NE TOLERATED & SATISFIED
25 18178 AMAL SALMAN QRASHI F | 42 OD AUGO012018( WN10 1 075 | 075 95 [ 20720 (398X07 413X97 0 NG TOLERATED BUT MOT VERY SATISFIED
28 16178 AMAL SALMAN QRASHI F | 42 O5 AUGO012018( N1D 1 075 05 100 [ 2020 (4043170 41.8XE80 -1 NG TOLERATED BUT MOT VERY SATISFIED
27 11748 AMAL AAZIZ AL DUWAIBI F | 46 OD AUGOD12018( N4 228 175 DFE 10 | 2020 (438X 445X 108 0 NE TOLERATED & SATISFIED
28 111748 AMAL AAZIZ AL DUWAIBI F | 46 OS5 AUGO12018( N4 228 178 DFE 1ER [ 20020 (438173 440XEX 15 ] TOLERATED & SATISFIED
29 113239 NOURA AWAD AL HARBI F | 43 OD AUGZ92019( NE 328 3380 0 2020 | 485X 11 485X101 1325 NG TOLERATED BUT MOT VERY SATISFIED
30 113239 MOURA AWAD AL HARBI F | 43 OS5 AUG292019( Ne -3.28 -2 D5 BB | 20020 | 45T XAT 4843107 0 ] TOLERATED BUT MOT VERY SATISFIED
31 114093 SALIM FARHAN AL BOGAMI M 45 0D AUG292019| W10 128 1 05 103 | 20720 [#1.1X13 41.5X103 0 NE TOLERATED & SATISFIED
32 114093 SALIM FARHAN AL BOGAMI M 45 05 AUGZB20M19| W10 125 1 05 82 | 20020 [#14X179 421XB8 15 NG TOLERATED & SATISFIED
33 NMEETT MOSLEH HAMAD AL HAJI M 42 0D AUG292018| NE 128 075 135 147 | 20020 (424181 441 KT 0 ] TOLERATED & SATISFIED
34 MEETT MOSLEH HAMAD AL HAJI M 42 05 AUG292018| NE 128 05 15 80 | 20720 (429X 38 437 X129 -1 NG TOLERATED & SATISFIED
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We are highly selective forour »
patients



RESULTS

» SEX:

» 30 male and 70 female patients between 42
and 57 years old were studied, for a total of

200 eyes. .

» AGE : a Serics

» 44 patients (44%) were between 40 and 44;

» 33 patients (33%) were between 45 and 49; .

» 23 patients (23%) were 50 years or more. l .
- )

female
70

NUMBER



Refractive error type:

» 11 patients (11%) were emmetropic
(0.5 or less spherical equivalent).

» 48patients (48%) were myopic or
myopic astigmatic,

» 41 patients (41%) were hyperopic or
hyperopic astigmatic.

myope

Chart Title

hyperope

emmetrope
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Satisfaction 60 months

PERCENTAGE OF SATISFACTION

UNSATISFIED




Unsatistied patients

DENOGRAPHIC DATA PREOP CATA FOST 0P

SULTANHORD ALSOFINT N 43 00 JUL2S2019)) N& || A2 A5 0 0 | 202 |426K31 400121 0 |adled 20!30 000
SULTANHOHDALSOFINE W 43 03 JULZS2019( & f) A% A8 0 0 | 205 [427X142 8248 A5 2060 1500 1 [N
MESOONNCHOALSWAT — F 25 OO JULOz2019f M9 | 225 255 0 0 JUKG0 440y 0 RIS 0 05 110 |
MESOONNCHOALSWAT  F 95 03 JULO22018| M9 | 225 2% 05 13 {90164 dBATE ) Al L I I I |

a /

Very poor NV Improved NV

ATED BUTNOT SATISFIED
LERATED BUT NOT SATISFIED




Enhancement rate

Reoperation 6%

/

mreoperation m2nd Qfr =



Enhancement rate 6%

Highly selective
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Epithelial down growth 66%
IN reoperated cases

120

100
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60

40

20

] [
Category 1

mtotal mMenhancement mepthelial down growth




Distance vision

100

» Post-operative visual acuity without
correction for distance was 20/20
in 47patients (47%) .

» 20/25 or betterin 83 patients (83%)
(Binocular).

H PO BVA
B PRE OP CDVA

20/50 20/30 20/25 20/20
H PO BVA 0 100 75 40

M PRE OP CDVA 1 99 75 39



DISTANCE VISION

30

20/400

15

0 0
20/100

H PO BVA

10
5
0
20/50
Axis Title

W PRE OP CDVA

20/30

PREOP UCDVA

20/25

20/20
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80
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Near vision PRE & P.O

120%

100%

80% -

60% - W pre op
B postop

40%
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Near vision

» PREOP
» 53 patients (53%) had pre-op near vision between N9 - N24,
» 47 MYOPIC patients (47%) had pre-op near vision between N4 — Né.
» PO
» /7 (77%) has PO near vision N4 or better (efficacy).

» 23 patients (23%) has post-operative near vision between N? and
N10.(Hypreope With Poor Pre-Op NV)



Predictability

EXPECTED DISTANCE VA

Gained expected
vision
53%

Loss of half line
12%




Safety & expectation

» The predictability within 0.5 D was 83%. (Safety 99.7%).

» A total of 88% were satisfied (complete & partial satisfaction Jwith
the procedure and the toleration was 100%.

» 12% did not achieve their expectations (severe dry eye).

» 90% reported dry eye.

PARTIALLY SATISFIED
23%




Safety & expectation

» No patient reported lack of adaptation.

» No complications except epithelial down growth in 4 cases
» No permanent eye-glasses required.

» enhancement needed for 6 patients (6%),all within 15t year.
» 2 patients ask for extra glass either for reading or driving .



CONCLUSIONS

» Laser Blended Vision(®) is an excellent option, well tolerated,
stable and effective for patients with presbyopia, myopia,
astigmatism, hyperopia or emmetropia.

Excellent alternative for intfraocular procedure.
Satisfaction may need more than 6 mo.
Patient selection & counseling are important .

vV v v Vv

May start with minimal micromonovision (0.75-1.0) then
increase to 1.5-2.0 latter if needed.



CONCLUSIONS

Be highly selectivep



Thank you very much
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