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Wavefront Measurement

« Measures the optical performance of the entire

eye, 1its aberrations.

e Built-in human optical high order aberrations

Cornea:
@

Spherical aberration (SA), mean +0.27u

Horizontal coma .\

Crystalline lens:

SA: mean-0.27u (young), +0.13u (60 y.o.)
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Vertical coma




Toric IOLs - Rational

e Toric IOLs aim at correcting the corneal astigmatism
e Initially used for high astigmatism (congenital, post-
PK)

e Rapidly expanding indications, from 1.00 D cyl up

Purpose of the study

e To prospectively evaluate internal high order ocular

aberrations (HOA) at different pupil diameters before

and after implantation of an aspheric toric IOL.
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Toric IOL

e Zeiss AT TorBi 709 M toric IOL
1. Bitoric aspheric (prolate)
2. Equally convex optic
3. Hydrophilic acrylic, hydrophobic
surface
1.UV filter
2. Square edge
3.11 mm diameter
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weeks after cataract surgery, for a 3, 4,

and 5 mm pupil.

NIDEK OPD Scan Aberrometer measuring

dynamic skyascopy-derived wavefront

in a reproducible way

Calculates optical pathway difference

1440 data points within 0.4 sec
Integrated, registered corneal topographer

(0.2 sec)
(Solomon JD, J Refract Surg 2010)
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Results

Twelve cataract eyes, 7 patients
2.2 mm incision surgery
Zeiss AT TORBI 709 M toric IOL

e Mean power: +16.33 D £+ 7.57 D, -2.75 D +* 0.27 D cyl.

Preoperative BSCVA ©0.52 + 0.65 LogMar

with -3.25 * 3.01 sph and -2.50 + 0.51 cyl

Follow-up: 47.00 * 14.21 days.

Postoperative:

1. UCVA 0.01 + 0.43 LogMar
2. BSCVA 0.05 £+ 0.51 LogMar

e with -0.79 £ 1.04 D sph and -0.17 £ 0.26 cyl
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Total HOA

r=u i
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@ Postop
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Internal spherical aberration

decreased or remained unchanged for

all pupil diameters.

Internal trefoil decreased for all

pupil diameters.

Internal coma decreased for 3 and 4 mm

pupil, and increased for 5 mm pupil. P

was < .05.




V00,1 LogMar

Paleni:Gabello, Faolo
800070

Physidan:Dott F Camesasca
Techniclan:D 1 Mass mo Wiall

Studio Oculistico

Falenl:zabello, Paolo Physidan:Dott F Camesascs

Techridan;

1 Fee—

o2 2
ssln.ppa,g.w SD 0.64 @N‘!i s o0
sl el o/

105 i
il
.0 120, 0 e g0

2, 1

: 4327 ”M
-0I00@"0

3mm!dn\_ S LI
Eﬁ.ﬂz[?.ssﬂ o]

2,08 (8,02 )68 10°
D04 10 ST

Y

000970 Studio Oculistico

=

120\‘\1.“"}.‘,r 0

E 'r" T el : 11—
its, VAP 42,86 SDI0TE! S0

& sk Ul ! i b

- Q.’/’ﬁ' 7

L B

st
494

A

SIM K's:

4 06 [7.66 10 98
199 (8.04 68 8°
K708 (+0.38] —

PSS e TR e e e

N

s,
ammione . ¢

4,12 [1.65)81 01
Em_s%:a.us 11
e KT

aTD fm LD e OO i T f T e D T e Tk T e T3 T
=ESESZE3S2EE2EESS2223E2 2
e R RIEALI R g e e g fn = 4 EAEI SR

2

=

S i i i i B
==t

: 875
2007,

e
Hat : 1603
Dist: 0.00@ 0°

]

1200
WEF error : 1.738 gm
Zone . 6.0 mm Orcer : 8

S s o S o L ki da e dede e bl

1]
i
L11]
an
]
1]
1]
00 ¢
A0 -
00 -
A0 -
00 4
11]
0o
50
111}
11]
00 7
A -
00 -
A0 -
-
A0
-
50 -
-
d

£,

==

B bk fdadadadal L Lm = rarananag m e e

D

ce===

IA: %5

¥O: 1200

WEerror : 0.371 gm
Zone : 6.0 mm Order : 8

22252
gt = =k
Y

Hot : 0.4B6

==
=

Dist : 0.00@ 0°

oS R RIIGI e e O T

SESEZEEEREEEEE SR S g st saEs

£ o dudfe fedadadags

ea
1
==

S S S oo coCocooooooae Do o oDe

D D s i 0 o i 0 e 0 0 o i i £ i i

i e S ob b ddidads b dud ol

Pupil[rh?n‘]%
Photopic : 3.25

Mesopic : 6.12
Dist.-0.16@184%

=
=

=
ca

10 | i
120\\\‘“.‘ rr.,lfff

] e

fafadada o fodh ey

T g S IR s e

ADist: 053
. MDisti 036

Exam SPH C¥L AXIS SimkA1 Simk2 di 2 SAEE.0

Pupil Exam SPH C¥L AXIS Simki Simk2 dk el SA@ED

2R -11.25 250 17 4406(7EH@OS 42.35(7.07)@ 8 -1.71(+0.31) 0.45-0.21) 0-082 C+025
Cornea Index: n=1.3375 (Ax Ins), n=1.3760 (Ref TRef .OPD) QmE.0mm A 587 .6nm)
Mapset - Ovri kAl

FPupil

3.25 B.12 7R -0.25 000 0 4406(766)@08 41.08(804@ & -2.08(+0.38) -0.09(0.01) 0+0.24 C+032
Cormea Index: n=1.3375 (AxIns), n=1.3760 (Ref TRef L.OPD) Qm:E.0mm i :587.6nm

Mapset | OvrviewkAm

GA7 747

m




Conclusions

Cataract-induced increase 1in internal trefoil
is eliminated

Given that corneal SA remains stable, toric
aspheric IOL lowers age-related increase in SA
Internal coma decrease: IOL properly centered,
and stable: no tilt

IOL safe and reliable, easy to rotate in both

direction for proper centering

Aspheric toric IOL improved substantially visual

acuity

(van Gaalen KW, J Cataract Refract Surg 2010fabrizio@camesasca.com




But.. 1s 1t all so easy ?

» Wrong belief no. 1: corneal astigmatism is stable throughout life

Corneal astigmatism in healthy subjects slowly changes from
with-the-rule (WR) to against-the-rule (AR) with time.

-0.30 D in 10 years

(Hayashi K, Am J Ophthalmol 2011)

» Wrong belief no. 2: power of posterior corneal surface is not
Important
0.50 D AR in with-the-rule corneas (WR)
0.30 D AR in against-the-rule corneas (AR)
(Koch D, ASCRS pc)
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