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Presbyopia: The Challenge for Perfection

* Clear vision at distance
* Clear vision at intermediate
* Clear vision at near

* Maintaining optical quality
* Safety
* Contrast sensitivity
* Night vision preservation

* Maintaining binocularity

* High patient tolerance

* Short adaptation time

* Simultaneous correction of refractive error
* Reversibility



Trends in Presbyopic Correction

* Monovision
* Multifocality

* EDoOF
* Pinhole Effect
* Spherical Aberration

* EDoF + Anisometropia
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Expanding depth of focus by modifying
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Influence of Spherical Aberration on Depth of Field
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Simulation for -1.50 D defocus
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Accommodation Amplitude (Dpt) vs. Age
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Duane, Alexander (1922). "Studies in Monocular and Binocular Accommodation with their Clinical Applications". American Journal of
Ophthalmology. 5 (11): 865-877.






Cataract vs Clear Lens Extraction
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Challenges with Anisometropia

* Tolerance & Satisfaction

* Near/Distance Vision Loss
* Summation Loss

* Stereo Acuity Loss

BLENDED VISION
EDoF + Anisometropia
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TABLE 2
Postoperative Patient Satisfaction

Tolerance & Satisfaction and Dysphotopsia Scores (Mean & SDI*
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Visual and Refractive Outcomes Following Laser Blended
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Sri Ganesh, MS, DNB; Sheetal Brar, MS; Megha Gautam, MS;
Karthik Sriprakash, MS Journal of Refractive Surgery
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Near/Distance Vision Loss & Summation

TABLE C

Visual Outcomes Data (lLogMAR, Snellen) for
yopia and Hyperopia Samp

Distance Eyes, Near Eyes, and Binocular

Myopia Myopia Myopia Hyperopia Hyperopia Hyperopia
Parameter Distance Eyes Mear Eyes Binocularly Distance Eyes Near Eyes Binocularly
Preop COVA, mean + 50 [range] -0.03 £ 0.06 -0.03 £ 0.06 -0.04 £ 0.05 \ -0.02 £ 0.0& -0.02 £ 0.04 / -0.04 £ 0.05 \
(0.00 to -0.20)  (0.00 to -0.20)] (0.00 to -0.20] (-0.20t0 0.10)  [-0.20tc 0.10)] [-0.20 to 0.10]
Postop CDVA, mean + 50 [range] -0.07 £ 0.07 -0.04 + 0.06 -0.08 £ 0.05 -0.03 = 0.06 -0.02 = 0.07 -0.04 £ 0.06
(0.00 to -0.20)  [0.00te -0.20}  (0.00 to -0.20] (-0.20 to 0.10] [-0.20 to D.10)  [-0.20 to 0.10)
Postop UDVA, mean £ 50 [range] -0.01 £ 0.03 0112077 -0.08 £ 0.0% 0.01 £ 006 0.28 £ 0.20 -006 012
[0.00 to -0.10)  [-0.10 to 0.50]\ [-0.10 to 0.20] (-0.10 to 0.40) [0.00 to 0.80] [-0.10 to 0.40)
Postop UNVA, mean £ SD [range] 0.46 + 0,22 0.18 £ 0.14 0,15 0.14 0.45+0.18 0,16 £ 0,14 010+ 015
[0.10 ta 0.80] [0.00 to 0.50] 0.00 to 0.50 [0.00 ta 0.70] [0.00 ta 0.40] 0.00 to 0.60

COVA = corrected distance visual acully; 50 = slandard deviation; UOVA = uncarrec!edw.a! acuily; UNVA = uncorrected near visual acuily \/

Andrea Russo, Dan Z Reinstein, Ottavia Filini, Timothy J Archer, Giulia Festa et al. Journal of Refractive Surgery




Stereo Acuity
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Astigmatism and Aging

2 S e M =
a7 ___ | =
R | lﬁ? . i
fg
The average Change Of tOtal S -.+1-|.l|-1 AR II'J'\-I'.!E- -I.:-“-'I'..ll-\.ﬂl.l.'..l-.l-l-lﬂl .--I.p'l: E
corneal astigmatism toward S SWTR otk wATH g
against-the-rule astigmatism was i £
. Ers =
0.13 diopters (D)/10 years from 18 G
to 35 years, 0.45 D/10 years from - A
36 to 68 years, and decreased after e
69 years, mainly caused by anterior = _ =)
Corneal astl'gmatism ; R T :-'r::!-.- TR I i:.u-q, ApAiges FTRIps =flms ﬁ
=WITH [E HIHFCS mATH 2
s v
: g
. =
k= E
[ SN a
i o
e | L
o z
& a noiom: m 20 4 50 a0
TR cElig LTR B s

Age-Related Changes in Corneal Astigmatism. Xu Shao et al Journal of Refractive Surgery; Vol. 33, No. 10, pp 696—703July 18, 2017



Cumidatiue 3, 04 Fyas

AE iz Enes basil)
5 menitg sk

i-r=

iz

Brotne Oe

o 27

Tumulniles Gnellen WA (2330w ar beterd

L8|

iy O] Eyew

55 aswn ol lagec)
=2 marche pasiep

S loas lost

ST

T8 a*pira
s ol pt e el 5

DS same oobefordan OOV I
ey WO WAININ A Iz ol SR 225

[HIES
T =
=]
X
1¥a
i%=
R e i ~ | EEEETYT V.
i IS
N -
bl [ |
T Fae Iidoer L Aoz e 1 xFav
i H

Oifarprae s betasen IDU0ES e DOUA
srllen L)

s Of Eyes

¥
¥
LL
AT
.
i e
aip
tef———
- I |
Y
Lear iz Lwal Aohwrpe Giml Cemiee
Far S

Changs In Srellss Lisas aof DU

Achizred SEQ (D}

2! wyme
0.2 modil e poalas

i | Cleannorsn] el |

= 1,012x- 1728
s AE= O a2

e S R
wngc H¥Gam 2.0 0

1 1] 1 - = [ = L] - 4 1

Artemgdoed SEE (0]

TH By
E.0machs oip

IS
#.00 20 100%

fceuracy mf SED in Trbendesd Target (0]

Mozt = =1 =G40y

i Bwen Tachenged 11501
5.2 o poalss JE S = 5
T I r— — - =
1 1
0
. - =
1 A 0
i -:
= 118 1 0
< : :
H 1 H
"o
-.:‘ -E-
M i

Tme AfEar JurqeEry (memthe)

I e S T
53 rands asp o WD A

Ll

. Lb meip |

o Jnl LT

aF 171

I7F 181 AN
[ R - - R - o PO - R
[T T, T I S T T |

Rrdracklve Anblgreaiiam {00

S mmhigmain Wi
£.2 mondhs EOinep

| LA sl ]

¥ 0P E8 <+ 0,1902

At= 0,548

EETI SR ]

Trargwt Indured pekblgmeatizm umcknr (0

LY Al Am i 1o ol

Airgle of Brvor [legrocs)

S srlomsin sy
C.omxthi pxatos

anlhe PAwen: =7 6 25 &
s, Meon: 14.0= 0.
w1 0%
Y ]

|

T = I TE

RIE-] T )
PBercamtangs Fypes (3

Andrea Russo, Dan Z Reinstein, Ottavia Filini, Timothy J Archer, Giulia Festa et al. Journal of Refractive Surgery




A0 Gy P E s ol
s marlhe pashos
S
o W WT gaa WES
B B i
E T | |
- |
o | l— | —
F
g oam
£ ez U0,
E oo - [
] e T =
- k 1 y
i le T ZINIE =30 BIE DA oWl

anirmmlolive Snddlen Wa {300 s o BEiLer)

W O Cyme

meg

A0 G Gpdanog sl
nmarihe prashog

UGV somoer mcHor thon S0V A T
LCwa wthin  Dre of GO, 015

e

=

4% 3
IS ,l | S—
dprcken warad Ccus Deva oo Mem
hRnAr Suilz-

LAl omzipes DeiLwzen LI A aind LV A
IEnmlian Lineej

i O Cpem

Z o anam v lize

U

SN0 s

i —CIrE sosiop

wr

L L

Ll

£l

(R re=

FE

T T T
Lzw i Lam . HzJrarxs Sen. G
B -+

Charege e Geae e e of Chva

o

Targe:l s cd asbguealisem veclor [

E bt HL L L = 0,981 7=+ O,0138 | E | Al =y e [ R e Al s ARl LR e R
e Smarths poomp Bl = Qa7 Smonlhe pobes = Dogiw Smnrths poabog Lol = e
e gy i ied Lt % . . -
a3 1 (] (]
- o Tl 1 '
. il e a1 Y W - 3
oo - . 2 L ey ) :
o = = o Lol :
“ +4 Tmr = tt { 1 -
= B £ a < H !
5 = - # B 4 3
£ | reeeereaeien ] T f—————Fr ] T _—— H -\\‘-\.\‘ a
= e B - L = -
4L /_..A‘ 1 I L1 H ﬂ-“‘-"ﬁ.ue:. = AL T
T oyl P = : i ;
a - rmaane 0 1T DD orE onp MT AP Rt el ) z L :
. :";*"f g +58E 3w 24900 posd B SnoEg ef sP gl g s 3 .
1 o - 1 I n —p i
A A& e o GE GHE am al Accuracy of S50 w Eended Tanget 0] Tima tdtar Surqery (ramthe)
Abbsmphed 5B (D
[ Al mayme LR E Y | H | THY ardnTale e I | | U mmagraliz gvse | | anlh PAsans T 000
2 il e poeiag 51,00 O 24% = Z monife poalas Szt poatas Ak Mean: 1612 76
ook T e ¥ a5 Do
T IJ-HB:'IW.EH? [T bon AT R
b .E K=, 7T - rIgas A
i~ .z . i e [ amattan
i Bl £ v % L
E i :-1:| -:1
E E i S
Bni o el = LS
| B g e
s £ e
E LT It
1.h - A, o
H E .Ii'u- 15
@ 038 BEL OT8 ASL LB LEL 30 s f, it T
LE L an S P T =00k (RS L R [ ]
AT ETE LMD U3 LF L0 1M | Glh: DTN O [ |
152
Foiractive Axlignalom 0] T mf 17 LT 57 L% o i an g no fo % 1T ra 7 T
N

Fureermapges Eyes |5

Andrea Russo, Dan Z Reinstein, Ottavia Filini, Timothy J Archer, Giulia Festa et al. Journal of Refractive Surgery



Near point of accommodation Accommodation Amplitude (Dpt) vs. Age

Inn 1
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