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Why Microincisional Cataract Surgery and
Microincisional IOLs?

o The quality of the images after cataract surgery
depends on two main factors;
e Intrinsic aberrations originating from the eye

e 80% of ocular aberrations are derived from the cornea.
Hamam H. Optom Vis Sci 2003; 80:175-184.

e [or customized intraocular lenses (IOLs) applications,
we have to protect optical properties of the cornea.

e Aberrations arising from the intraocular lens.

Marcos 5, et al. J Refract Surg 2005; 21:223-235.

Wirbelauer C, Pham DT. Kiin Monaisbl Augenheilkd. 2008; 225: 212-216.
Alio J, et al. Curr Opin Ophthalmol 2006; 17:80-93.

Guiaro A, et al. Arch Ophthalmol 2002; 120: 1143-1151.

e Reliable micro-incision |IOLs (MICS-IOLs) are the sine
qua non component of this surgery.
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Preface

This book appears ai 2 moment ia which catarci surgery is probably making the Last
evolution in echnology and surgical practioe, acconding o ithe postalates that Charles
Kilman siaried inthe cxrly 70s. The progressive transition from (be initial concept off
small imdcision cataract surgery, the development of more and more sophisticaled
technolopy o sapport the sugeoa’s practice of the procedene, the development of
intraocular lenses capable of comecting virmmally all types of refractive ermon, and the
scigntific knowlodge available today on Bwidics, micromechanics, biomateriaks, vis-
comalerials, and mingical instrument wohnology B made CEATCT SEPEry ELpi-
ence oo of he greabest progressions and advances of a sargical tochniguee throeghout
thee Bbsnory of medicine and surpery.

Catzrac! sarpery of the moment is transforming into a practice in which minimal
apressivencas and optimized oulcomes are terpeted and (ed 1 schisve by sangeons.
Better diagnoatic iecheology, soplidicalon in calculation formulas for 104 omp Lo
takion. betler imstruments For incisions. and deper nowledge into the structune of the
mmwmnmmwem m:l;tll.udin!.‘xvcl.l.iu o per-

Throughout this process, the history ~f c.aract surgery has been related to the
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of cateract removal. Simplification of the procedore and separation of irrigation and
HEPAIERON SOC T D0 e Pelaled b0 BRBeT oo P o By Qe sCminilifeg ovi-
dence. This is possihle, thank s to a better knowledpe of the mstfomestation, famdics,
use of witrxsound power. and ndoed sungical knowlodpe and trmining. The develop-
ment of pew keaves capable of Gftiag thioeph smaller incissoas than those cummently
wvailable seems 1o be 3 lmit 1o the development of the tachnology. Today. we can
prociiey hmil ouf capabilfises fof catars® femoval 1o 1.6 mm and o 1.8 mm wilh
IO implantation. Throughout this book. the reader will be sble o lesm about the
s b0 achaeve this Benchmorh of calar sl sufpaly o thid moment

As wr have already mentioned = oar openion, this book appears duning the final
siage of the evolution of catarsct surpery as conceived today. W anticipale that sub |
mm srpery will requine new tochaologies, and especially, new 101 technology and
biomaterials. Mosi probably, we are ol ihe end of the revolution thal was stamed by
Charfic Kelman in the carly T0s and in the mext decade we shall start a new evolation
towand new issees soch a8 kems replacoment theough oow biomaterials. new

B0 dating henies, reg i SEpery, M Bew lechanlogies i solien the ou-
m1mluehnuﬂ-mhm-urlhmm“hlm

Wie Bolh, 36 o ssthors., hink that the readers will sajoy foisg Bevagh this hook
o ERCOVET I BEE) CUlisg) et Dl Peactcal e offaiod today By i ph-greslity
cabwran] supery peactice. We Sonk 8l the oo-seion of S ook, sl of thems moa
eelevast peolewionah and werpicsl scicatian, for Sheir cosribation b S booll s
B i progress of calarsct sarpory. Thanko (o Beom and b B wappaort of oo [asabes,
g Bacatill pgecai Teady o 0 10 VOuR O aling PO &6 a8 adviaol fod o eopiei-
son loward the Lot rasson (hat cataract sarpery will experience with the lechnol
oy available woday.
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Why Microincisional Cataract Surgery and
Microincisional IOLs? / History

Microlncision

Small Incision Minilncision Cataract
Cataract Cataract Surgery
Surgery Surgery
LonglIncision ( MICS +
Cataract (Phaco+ (Phaco+ Microincisional
Surgery PMMA IOLsY, Foldable|OLs) IOLs)
10 mm ICCE 7 mm 4mm | 2.2mm |
8 mm ECCE mostly even

2.8 —3.2mm 1.5— 1.8 mm



Why Microincisional Cataract Surgery and
Microincisional IOLs? [/ Benefits

Less recovery time

Can |, Takmaz T, Yildiz Y, Bayhan HA, Soyugelen G, Bostanci
B. Coaxial, micreceaxial, and biaxial microincision cataract
surgery: prospective comparative study. ] Cataract Refract
Surg znfm IBIa}f.' 36(5):740-746

Less wound closure problems

Can |, Bayhan HA, Celik H, Bosmna Ceran B. Anterior
segment optical coherence tomography evaluation and
comparisen of main clear corneal incisions in microcoaxial
and biaxial cataract surgery | Cataract Refract Surg 2011
Mar; 37: 420-500.

Less inflammation

Alio ), Rodriguez-Pracs JL. Galal A. Advances in microincision
cataract surgery intraccular lenses. Curr Opin
Ophthalmol 2006; |7:80-93.

Less endophthalmitis risk

Chee S-P, Bacsal K. Endophthalmitis after microincision
camrace surgery. | Cataract Refract Surg 2005; 21:1834-
5.

Less peroperative complication and
haemorrhage risk

Alio JL. What does MICS require? In: Alio |L, Rodriguez
Prats |L. Galal A, eds. MICS Micro-incision Cataract
Surgery.Miami: Highlights of Ophthalmology 2004: |- 4.

Protection of prolate shape and
biomechanics of cornea &etter visual
quality)

Elkady B, Alio" |, Ortiz O, Montalba'n R, Corneal
aberrations aftermicroincision cataractsurgery. | Cataract
Refract Surg 2008; 34:40-5.

Less surgical induced astigmatism
{(enables presbyopic and toric IOL
applications)

Can i, Takmaz T, Bayhan HA, Bosanc Ceran B. Aspheric

microincision intraccular lens implantation with biaxial
micreincision cataract surgery: efficacy and reliabilicy. )
Cataract Refract Surg 2010 Nov;36(1 [ ):1905-11.

Can |, Bosmanal Ceran B. Soyugelen G, Takmaz T. Clinical
outcomes of two different small incision diffractive

multifecal intraccular lenses: Comparatve study.
Cataract Refract Surg 2012 Jan; 38: 60-7

Can |, Bostanci Ceran B. Micro-incision intraocular lenses
(review). Ophthalmology International. 201 1;6(3):74-
79.

Less surgical induced higher-order
aberrations
(enables customized IOLs)

Can |, Bayhan HA, Celik H, Bostanci Ceran B.

parison of corneal aberrations after biaxial micro-
incision and micro-coaxial cataract surgeries: A
prospective study. Curr Eye Res 2012 Jan; 37 (1) 18-24.



Why Microincisional Cataract Surgery and
Microincisional I0Ls? [/ Controversy

Which technique?
e Biaksial

® Microcoaxial

Are incision sites reliable?

Are microincisighaliintraocular lenses functional, safe
and effective?

How smallis mmeaningful ?




Why Microincisional Cataract Surgery and
Microincisional I0Ls? / Which Technique?

Microcoaxial Technique

For nuclear material

* Repulsive forces: U/S + Irrigation
» Attractive forces : Aspiration + Outflow
from main incision

Biaxial (=Bimanual) Technique

For nuclear material

* Repulsive forces: U/S

» Attractive forces : Irrigation + Aspiration
+ Qutflow from main incision

* U/S power

* Irrigation

* Aspiration

* So repulsive and attirractive forces
share the same axis

* U/S power and Aspiration
* Irrigation

* So repulsive and attractive forces
are in the different axes




Why Microincisional Cataract Surgery and
Microincisional I0Ls? / Which Technique?

Publications in Favour of
Biaxial Technique

Tsuneoka H et al. J Cataract Refract Surg
2002; 28: 81-6.

637 eye, 1.4 mm incision,

Ave, operation time : 8 min 42 sec

MNo thermal injury

Ave. endothelial loss 4.6%-15.6%
SlAi1.wk.0.35D, 3.mo.0.28D.

Alio J. Et al. Ophthalmology 2005; 112:
1997-2003.

100 eye,

1. group 1.5 mm incision biaxial,

2. group 2.8 mm. coaxial PE

EFT; 2.195ec & g9.35ec

SIA: 0.433D.&1.2D.

e Kurzet al. Ophthalmology 2006 ;113: 1818-26.

70 eye,

1.group 1.5 mm incision biaxial ,

2. group 2.75 mm. coaxial PE.

1.day BCVA; ave. 20/25& 20/33

8.wk BCVA,; ave. 20/20 & 20/25

EFT >35n34% & 68%

SlA:0.15D &0.31D.

° (éavallini et al. J Cataract RefractSurg 2007; 33:
367-92.

100 eye,

* & @

1. group biaxial,
2. group coaxial PE.

Total operation time: 637 sec. & 736 sec.

Less BSS usage with biaxial technique

e KahramanG. et al. J Cataract Refract Surg 2007;
33: 618-22.

. 33 patient, one eye biaxial (2.5 mm), second eye coaxial
PE(3.2 mm)

. Mo difference.



Why Microincisional Cataract Surgery and
Microincisional I0Ls? / Which Technique?

Publications Against
Biaxial Technique

e OsherRH andInjevVP.J
Cataract Refract Surg 2007; 33:

4

01-7.

Better fluidics and wound

structure in microcoaxial group
(Lab. study)

e KahramanG.et al.JCataract
Refract Surg 2007; 33: 618-22.

Postoperative 1st day more CCT
increase in biaxial group.

@ CremaASetal JCataract

R

efractSurg 2007; 33: 1014-8.

More EFT and corneal
endothelial cell loss in biaxial

group.

Praveen MR et al. J Cataract Refract
Surg 2008; 34: 1007-12.
® More tripan blue ingress to anterior

chamber after cortex removal stage
in biaxial group.

Johar SR et al. J Cataract Refract Surg
2008; 34: 670-6.

Gajjar D et al. JCataract Refract Surg
2007; 33: 2129-34.
e More wound injury and bacterial

ingress in biaxial group. (Animal
study)



Why Microincisional Cataract Surgery and
Microincisional IOLs? / Which Technique?

Coaxial, microcoaxial, and biaxial microincision
cataract surgery

Prospective comparative study

Lot Cam, MD, Tomrer Takemue, MDY, Yelda Yaldue, MDD, Hasan A% Bayhan M0,
Gizar Sovagelen, MDD, Bazak Bostangy, MD

PURPOSE: To compare B infoopeaive and posioperatve resuls ol 3 phacoemubafication
ferhmques.

SETTING: Atasiark Traning and Research Hospital, Ind Ophiuilmology Deparimest, Ankara, Tediey,

EETHODS: b thes, [ s et rafahemadid sudly, partents Pod 5 ndnd Cogdal | 2 B emindgaong ),
emaregpasial (2.2 mm ncesaes |, of Bdal ma T 1210 1.4 mem i ragepoudal incisioes ) pha-
coemals ificaton, Iniraoperative phaco parameters and Total surgical Bme were meassned and com-
plications mecoeed Postoperalios vikudl dosily improvemenl pachymelic dffeences. and
surpically indeted auligmatism (S1A) netuls wene companed.

RESULTS: Exth group compised 5 eyes. There wene no significant differemoes. Between the 3
Grtry i denigrapiet. menphologic. of prevpardiied Seepal datn Th meds effectiee phaco
e wart 256 saconds & 286 (D) in the stendend codwdsl group. 108 + 1.97 seconds @ Be
mgrocoadal group. and 1.25 + 1.ES seconds in e basial micromcision group {Po 050, The
g 100 syl ime w1448 £ 420 mangles, 1300 + 366 manetes. and 1879 & 658
mmiratees, respectively (Ro01), and Be mean mexsured Siral incigion sire was 283 + 0001 mm,
22 + 007 mm. asd 189 + 021 mm, sespecily. The mean S1A 20 diys posiopecsiey
et .06 dhaager (DL 0200, 3 LT3 D vt pubelinb by (P 0 ) Thein' s w605 SLAGASEATY Sagrailecait
Tmﬂ“MMﬂrﬂ wisial aculty gan, of pachymetnc chanps Dedesen the geoups
P 06},

CORCLUSIONS: A 3 bechetifiid wiid relabie. nCOORE. Bhd #iMeiSwv. yuidend good il
hie: smalies! imceiging, indaced ks astgmatsm and redeced all intranperaine plaoo paramebers
enoepd Bobal Samgec] Hrme:

Fimancial Descleswe: o author has a firencal o propreetary inleres N any matenal or mehod
[T

J Cataract Redract Surg PN 35.780=-746 © 2000 ASCRS and ESCRS

-.f;hamemulsjﬁnatian

tandart Coaxial Phaco
Surgery (22,2 mm)
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Why Microincisional Cataract Surgery and
Microincisional I0Ls? / Which Technique?

Table 3. Intrapperative parameters.

TR : . ;g R Fhaco Technique
Coaxial, microcoaxial, and biaxial microincision
cataract surgery Parameter Standard Coaxial Microooaxial Biaxial MICS P Value
PII:I-‘j-pE{ti'-'E mmp.lrati're sdndy Mean pupil diarmeter (mm) 760 + 077 7.52 + 1.16 7H0 + 080 'HI";'
’ Mean capsulorhexis diameter {mm) 516 %+ 0.70 5.16 + 0.62 495 + 033 i .
M Tamer Tk, M Ve Vi, MOt Has A B, MO Hydrodelineation, n (%) 32(71.1) 33 (72.1) 36 (R0.0) 600
o e s Mean phaco time (min) 027 + 019 0.20 + 0.13 019 + 023 a2
J S Bt Sy 20 M RA-NE B RS e TR Mean }'Jh-'l-'L'i.'l' power t“‘-"']' 1348 t 763 12.39 i B.10 7.79 :t &00 Im-l'
5 Mean EPT (sec) 256 4+ 246 198 +1.91 129 + 185 019
Mean total surgical time (min) 1448 4+ 4.1 1301 + 366 1879 4+ 658 Joo!
Mean final incision (mm) 283 + 011 2.26 + 007 189 + 021 o0’
Incision enlargement (mm 001
Mean + 5D 0031 + 046 0063 + 0076 0131 + 019
Change (%) 107 272 5.00
T —

Coaxlal (2,8 mm) Microcoaxlal (2,2 mm) Blaxlal MICS (14 /1,8 mm)

@ EPT (sec) @ Overall time {(min)

Can |, Takmaz T, Yildiz Y, Bayhan HA, Soyugelen G, Bostanci B. Coaxial, microcoaxial, and biaxial microincision
cataract surgery: prospective comparative study. | Cataract Refract Surg 2010 May; 36(5): 740-746.



Why Microincisional Cataract Surgery and
Microincisional I0Ls? / Which Technique?

40.0 e
i | = . o 388 Vo
§_ 35.0 {4 [t \ O Swarderd Coaxial (2.8 mm)
Coanial, miceoooarial, and biavial microincision — r \ B Microcoax ksl (2.2 mm)
cataract surgery 5 m‘ﬂ; B Bilaxinl MICS (1.2-2.47 8 mm)-
e A
Prespective comparative study _E 1;::‘: 1 i “
2 15. }
10, 1
5.5 ; :ni - 14 28 O3
2 N ¥ —c
-5.0 e
*s 1Day 7 7 Days ! 90 Days
h‘" —
Figure 1. Change in CCT postoperatively (MICS = microincision
cataract su I‘gﬁ‘f}"}.
Coaxial (2,8 mm) Wicrotoaxal (2,2 mm ) Biaxial MICS (1,47 1,8 mm)
Ave. incision widths: 2.83mm 2.26 mm. 1.89 mm

Can |, Takmaz T, Yildiz Y, Bayhan HA, Soyugelen G, Bostanci B. Coaxial, microcoaxial, and biaxial microincision
cataract surgery: prospective comparative study. | Cataract Refract Surg 2010 May; 36(5): 740-746.



Why Microincisional Cataract Surgery and
Microincisional I0Ls? / Which Technique?

| e
Coanial, microcoaxial, and biaxial microincision 15.5% B Biaxial MICS
cataract surgery 1 Day =2. 0 Microocoaxial
: 8.8%c O Standard Coaxial

Prespective comparative study

s, 0 et i, ' P A e i,

g, W it om0

57 .79
T Days 19.9%

+ Silwal blal ey 0 0 S0-C0 0 DT B0 wd IR b 31 -n%
B84.3%96
20 Daye [EE————
| &68.7 %
00 ey | ——
O 5 10 15 20 25 30 a5 0 45

Eyoes (n)

Figure 2. Visual recovery time; that is. time to best visual acuity post-
operatively (MICS — microincision cataract surgery).

. RN

L Frocp ¥—A 0y et e ]

Standard Coaxial Micro- Coaxial Biaxial

Can |, Takmaz T, Yildiz Y, Bayhan HA, Soyugelen G, Bostanci B. Coaxial, microcoaxial, and biaxial microincision
cataract surgery: prospective comparative study. | Cataract Refract Surg 2010 May; 36(5): 740-746.



Why Microincisional Cataract Surgery and
Microincisional I0Ls? / Which Technique?

Summary

& The microcoaxial
phacoemulsification technique has
the advantages of a small incision
but
e Fluidics ?

e Torsional technology may solve

fluidics problems in micro-
coaxial technique

® [ hebiaxial MICS technique, has
clinical advantages
® Shorter effective phaco time
® Reduced visuval recovery time

® Less surgical induced
astigmatism

Can i, Takmaz T, Yildiz Y, Bayhan HA, Soyugelen G, Bostana B.
Coaxial, microcoaxial, and biaxial microincision cataract surgery:
prospective comparative study. | Cataract Refract Surg 2010 May;
36(5): 740-746.

Standard
Coaxial PE

REPULSIVE FORCES

U/S Energy
(Jackhammer
effect)

Irrigation
ATTRACTIVE FORCES

Vacuumand AFR
Qutflow

Irrigation

Standard
Coaxial PE

REPULSIVE FORCES

U/S Energy
(Jackhammer ++
effect)

Irrigation ++
ATTRACTIVEFORCES

Vacuumand
AFR

Outflow +1
Irrigation

++

Micro-coaxial
PE
+4 + 4+
+4+
+4+ +4+
+ +

Micro-coaxial

PE

tt

e

4

Micro-coaxial

3

Torsional sl
Biaxial

PE is

+ t4
.f
4
+



Why Microincisional Cataract Surgery and
Microincisional IOLs? / How Safe Incisions Are ?

Debate Over SmallIncisions Used in
Biaxial Technique

Berdahl JP, DeStafano J). Corneal wound architecture and
integrity afterphacoemulsificationevaluationof coaxial,
microincision coaxial, and microincision birnanual
techniques. J Refract Cataract Surg 2007; 33:510-515

Gajjar D, Praveen MR, Vasavada AR, Pandita D, Vasavada
VA, Patel DB, JoharK, Raj 5. Ingress of bacterial inoculum
into the anterior chamber after bimanual and microcoaxial
phacoemulsificationinrabbits. J Cataract Refract Surg 2007;

33:11 29-213.!'.

JoharSREK, Vasavada AR, Praveen MR, Pandita D Nihalani
B, Patel U, Vamuganti G. Histomorphologicaland
immunofluorescence evaluationof bimanual and coaxial
phacoemulsificationincisionsin rabbits. / Cataract Refract
Surg 2008; 34:670-676.

Praveen MR, Vasavada AR, Gajjar D, PanditaD, Vasavada
VA Vasavada MS, Raj MS. Comparative quantificationof
ingress of trypanblue into the anteriorchamber after
microcoaxial,standard coaxial, and bimanual
phacoemulsification Randomized clinical trial. J Cataract
Refract Surg 2008; 34:1007-1012

Control —

Biaxial =

Coaxial=

Johar SRK, et al. ) Cataract Refract Surg 2008; 34:670-6

Biaxial Micro-coaxial Standard Coaxial

Berdahl JP, et al. J Refract Cataract Surg 2007; 33:510-5.




Why Microincisional Cataract Surgery and
Microincisional IOLs? / How Safe Incisions Are ?

AS-OCT Studies For Corneal
Incisions

Torres LF et al. Invivo architectural analysis of 3.2 mm clear
corneal incisions for phacoemulsification using optical coherence
tomography. J Cataract Refract Surg 2006; 32:1820-6.

Fine IH, et al. Profile of clear corneal cataractincisions
demonstrated by ocular coherence tomography. J Cataract
Refract Surg 2007; 33:94—7.

Schallhorn JM, et al. Optical coherencetormography of clear
corneal incisions for cataract surgery. J Cataract Refract Surg 2008;
34:1561-5,

Dupont-Monod 5, et al. In vivo architectural analysis of clear
corneal incisions using anterior segment optical coherence
tomography. J Cataract Refract Surg 2009; 35:444-50.

Elkady Bet al. Corneal incision quality: Microincision cataract
surgery versus microcoaxial phacoemulsification J Cataract
Refract Surg2009; 35:466-74.

Xia Yet al. Early changesin clear cornea incision after
phacoemulsification: an anterior segment optical coherence
tomography study. Acta Ophthalmol 2009;87:764-8.

Behrens A et al. Dynamics of small-incision clear corneawounds
after phacoemulsification surgery using optical coherence
tomography in the early postoperative period. J Refract Surg 2008;
24:46—9.

Wylegala E, et al. Anterior segment imaging: Fourier-domain
optical coherence tomography versus time-domain optical
coherencetomography. J Cataract Refract Surg 2009; 35:1410-4.

ARTHCLE

Anterior segment optical coherence
tomography evaluation and comparison

of main clear corneal incisions in microcoaxial

and biaxial cataract surgery

Lowet Can, M, Fasan Alli Bavhan, MO, Hale Celik, MD, Basak Bostana Ceran, MD

PURPOSE: To wie Fourer-0omiin Ialerion Segmenl opbcll oobaiisde Lomograghy (R5-0CTI) o
evakaate the man dear cormeal incsions (0l ) i microcoania | and biz| cataract surgery, the
effects of incion enlingement, and the probablie reasons for problematic healing

SETTING: Alatérk Training and Research Hongstal Znd Ophaimolegy Deparimint Anikara, Terkey,
DESIEN: Coboet sty

METHODE: By Sl had setrocimesl tliracl sanény hroogh & 1.8 mm GO o biodsl et
Aurpery thidugh 4 1.2 00 1.4 mm ragemadsl OC1 waie deided sl 2 equal selgroupd Bided on
incson entargessent, Ml sorgeris wene completed by stromal hydration. Incitions wene evalzsyled
1, & and M) days posioperatively.

RESULTS: The CCis in the microcoaal goup were loner. Bunner, 2 more skeied than Bhose in
i Badal groeg. wilh no Staatell dflerence. The macrocaldl iscsions ked spniicanty mone
AnCudee ConBQuEabon a1 1 &y (P= 003, b I ConSguration B Bt v | I Tl ing)
drys in both geoups. The endoihelial pap mies were ss and Desceme] mambrang detachmeni
raies gredber W repodad i the Meraiure. In eyes with enlirged CCls, the endiothelial gap rate
was Bigher in B¢ microcosxial group and B Descemel membrane detachesant rale was Bigher
i thee Biaxial grewp (Both Ps 05). & 1 day, the intraocular pressure (1P} was: sgrificantly lowes
i Decmen masmibiians detichment sod sndotheial g ceses (P 006 s P00, redpactivily).

CORCLUSIONS: Athough ciosure was reliable m both growps, the mecrocoacial group had shhly
Awer pndesiraiis eflects on ihe incigion sile. Low posioperative IDF seemed i be 3 signileani
lacior in probdessaiic healieg

Fimamcial Disclersanec N athor has  firancial or proprietarny interest in any material or metod
mengngd

o Croaract Rt Sorg 207 1; FR490-500 © 2071 ASCRS avd ESCRS

* ASCRS, 2010, Boston, Free Paper
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AFT day
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Endothelial Gap |
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Thickness

Descemets’
Membrane
Detachment

Why Microincisional Cataract Surgery and
Microincisional IOLs? / How Safe Are Incisions ?

T 4 N.S.

Summary

1046.9um

186,85 m

BAP

*  Thickness (pm)

* Increase

{pm )

Can |, Bayhan HA, Celik H, Bostana Ceran B. Anterior segment optical coherence tomography evaluation and
comparison of main clear corneal incisions in microcoaxial and biaxial cataract surgery J Cataract RefractSurg 2011

Mar; 37: 490-500.
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Ideal Microincisional 10OL
should

be implanted 2.0 mm and under
Incision sizes

maintain its structure and optic
properties during insertion

have high capsular and uveal
biocompatibility

sustain its stability and centralization
in the bag

not increase capsular rupture risk

not cause positive and negative
dysphotopsia

not lead to light scatter

not cause higher order aberrations

Unfavaourable Publications
in The Past
e Meaningful PCO

e Tilt and Decentralization
Problems

e KayaV, etal ThinOptXvs
AcrySof: comparison of visual
and refractive results, contrast
sensitivity, and the incidence of
posterior capsule opacification.
Eur J Ophthalmol 2007; 17:307-
314

e Prakash P, et al. Microincision
bimanual phacoemulsification
and Thinoptx implantation
through a 1.70 mm incision. Eye
2007; 21:177-182

e Pandey SK, et al. Phakonit.
Cataract removal through a
sub-1.0 mm incision an
implantation of the ThinOptX
rollable intraocular lens. J
Cataract Refract Surg 2002;
28:1710-1713
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Current MICS IOLs in the
Market

MOMNOFOCAL

Hydophlic

* Ultrachoice 1.0 Lenses{Thinopts, Abingdon, VA, USA)

* AcriFlex MICS 10L 4 &CSE (Acnmed GmbH, Berlin, Ger),

- CareFlex 10L (W20 Medizntechnik AG, Eruchal, Ger),

- SuperFlex and C-Flex (Rayacryl, Raymer IOL Ltd, UK),

® 12LTech MICS lens (LaRochelle, Fraand Carl Zeiss Meditec, Stuttgand,
Ger},

- Microslim and SimFAex (PhysiOL, Liege, Bel)

- AkreosMi-co (B+L, USA)

- Incise (B+L, LISA}

Hydrphobic

. Hoya ¥ -6oH (Hoya Corp. Tokyo, lapan)

Hydrophilic with Hy drophobic Surface

. Acriva UDM 611 (VSY Technologies, Istanbul | Tur)
Flexiacril Hybrid Acrilic

¥ Miniflex IOL (Mediphacos Ltd, Minas Gerais, Era)

Collamer

. ManoFlex (CCs 204 A){(Staar Surgical Co., Monrovia, Ca, USA)
TORIC

- AT Liza Toric gogh | MV (=Ach Comfiort 646 TLC) ) (Carl Zeiss Meditec,
Berlin, Ger):

- AcrivaUD Taric T UDMG11 {VSY Technologies, Istanbul , Tur)

PRESBIYOPIC

Accommodative

L] TetraFlex KH-3500 micro-ncision lens (Lenstec Ing, 5t. Petersburg, FL,
UsA)
L] 1-CLk (Human Optics, Erlangen, Ger.)

Multifocal and Multifocal Toric

. AT LISA (Boa M | Bog MV) (Acri Lisa 366 O)

. AT LISAT gogM/MP (Zeiss, Berlin, Ger)

. AT LISA Toric (Acrilisa Toric 4,66 D) {Carl Zeiss Maditec, Berlin, Ger)
. Acriva Reviol 511 MPM

. Acriva UD Toric T UDME11(¥5SY Biotechnologies, Istanbul, Tur)

Trifocal

L FineVision MicroF  (PhyslOL, Bel)
- AT LISA tri B30MP (Zeizs, Berlin, Ger)
Duet

- Sulcoflex (Rayner, LK)



Why Microincisional Cataract Surgery and
Microincisional IOLs? / How Safe Are MICS IOLs?

ARTICLE

Aspheric microincision intraocular lens
implantation with biaxial microincision cataract
surgery: Efficacy and reliability

Izzet Can, MDD, Tamer Takmaz, MD, Hasan Ali Bayhan, MD. Basak Bostana Ceran, MD

PURPOSE: To evaluate the sPicacy and reliabiity of 2 microincgion Riratulss lens (I0L) and i3
use in B micrmnERion Xarac surgery (MICS).

SETTING: Atxtirk Training ared Fees earch Hospital, Ankara, Terksy.

DESIM: Prospectve chnical study.

METHDDS: Amicraincigion | DL (Akreos MIGT) wis smplnied of ter cakseact exiraction by the b al
MICS echnigue. Over 3 postoperaiive folow-up of 12 monis of mode, visusl BCully, conirast
sensivity, surgically induced EsBgmatem (SIA). corneal and ocular aberrations. and sarly and
late complcations wene reconded

RESULTS: The I0Ls wereimplanied i e cagsular bagnall $00e s The mean Aralincsion sow was
182 mm + 0.08 {50 Postoperatively, She mean cormcted dstance visaal acuity was 0006 + 010
gMAR ™ mamn spéerical equialent. 048 + 0.91 dopter (O); and the mean calculased 514,
020 + 022D, Contrast sergithvity with and without glare wis within normal Emits. Thene was no
statistcally s ignilicant o mace in the rool mean square of total comeal aberrations beteeen precp-

81 patients, 100 eyes

|OL: Akreos MI-60
(Bausch / Lomb)

Biaxial PE: ~1.82 mm
incision

Gr -1V Cataract (LOCS )

Follow-up: atleast 1year

asvely. Qculyr wavelront sralyss 3 monthy

eratively and pritope
nhﬂ-ull'.l'ls:t Q2 um for spherical sbermation, 038 + 016 pm & hig Takke 1. Fﬂﬂﬂm'ﬂmmﬂmﬁl

018 £ @14 gam for coma, and 0.4 £ 008 pm for irdod. The 4 cases

aietn CrAmber FeACton fesshed with tatment. None of the 20 eyes | Parameter Vadue
capsule Spacticaton requred neady Mum VAG taps oy, ALIOLS m— ST
“mmmwﬂmmﬂmm Mean age(¥) £ 5D &2 + 130
incision duning bidxa | MICS and gave good postoperative oulcomes. Sex 1 %)
Financial Disclodmhn: No JuTer had & Wnanil o propietery inberest n A Fernale 41 [B06)
mentoned. Male 40 {494}
J Cataract Refvact Surg 2090; 36 19051911 © 2010 ASCRS and £5CR5 | E¥e 2 (%)
suaght 43 4o Table 2. Surgical parameters.
Lt 51 (L0
T | Mean COVA + 5D
Diecimal 03 £ 0.9 Parameter Mean + SD
LoghAR 056 + 0.3
i) . K Mean UDVA + SD
JCRS 2010; 36 1905-11. Decirmal 02 £ 015 Effective phaco time (s) 551 + 377
AR 07 + 0% PR -
My O o) £ 50 <ra:vs || Total operation time (min) 1491 + 379
L dortns Used fluid volume (mL) 02 (7 :
'f.f'u;.;”" ﬂﬂ_uﬂ;m becpepzph e Final incision width (mm) 1.82 + 009
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Table 1 Postopemtive visual acuity, refraction, and corbrst
smtivity at 3 months

Paramuter Mesn + SD
UDVA
Decisnal 0o+ 0x
LogMAR 0%+ 0n
CDVA
Dycieral 0w + 017
LogMAR 008 + 0.0
UNVA
Jaeger I +2M
LogMAR 018 £ 016
DCNVA
Jarger 47+ 177
LogMAR 0™t 0B
ONVA
Jaeger 109 £ 035
LogMAR 0.008 4 0.8
Required near add power® (I 24 i 0%
SE refraction () A ——0
SA by vector analysis (D) { 020 + 024
Contrast semsitivity (log unis) e’
Without glare
Jepd 159 + 018
6epd 186 + 017
156 + 0.5
18 gpd 15t 0x
With glare
Jepd 156 + 017
6cpd 17720
2epd 147 4 42
18 cpd 108 = 02

add = addition, (DVA = mmeied distance vimal sty CNVA = car-
recied near vispal sy opd = cycles per degres DOV A = disbnee-
omectal near vimal acuity: 5E = sphanical equivalent; SIA = mirgery
indocad atigmatiem; UDVA = onowrertd ditarce wimsal acully;
VA = urcorrected near vismal acuity
Caloubied b swew paredascrorenadaion

) I * 18
Spatial Frequency (cpd)
———

Fige 2. Comtrast serwd ity s s with and without ghare fopd =
ewchm T drgre)

Table 4. Preopemative and postoperative corneal aberrations
and postoperative ocular abermations.

057 + 0
128 + 0& 124 + 084
018 + 017 M7 + ais
042 + 03

HORMS = higher-order rool mean square; RMS = ok mean square
*Comparison behwesn preoperative and postoperative (paired-samples ¢

Can |, Takmaz T, Bayhan HA, Bostanci Ceran B. Aspheric microincision intraocular lens implantation with biaxial microincision
cataract surgery: efficacy and reliability. ] Cataract Refract Surg. 2010 Nov; 36(11): 1905-1911.
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Figure 3. A: The IOL 5 well centered 9
months postoperatively in an eye with no
intraoperative comphications. B: The 0L
remains well centerad & months postoper-
atively in an eye with partial zonular dial-
ysis farroer) as a mesult of traumabic
cataract. O The IOL &= well centered at &
months in an eve with anterior capsule
fibrosis that developed a sevene membra-
nous anterior chamber reaction. [x The
0L is centered & months postoperatively
in an eyve in which the JOL was implanted
in the capsular bag despite posterior
capsule rupture {zrrer).

Can |, Takmaz T, Bayhan HA, Bostanci Ceran B. Aspheric microincision intraocular lens implantation with biaxial microincision
cataract surgery: efficacy and reliability. ] Cataract Refract Surg. 2010 Nov; 36(11): 1905-1911.
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® 3o0eyesAcriLisa366D ( Zeiss
Comparison of clinical outcomes Acritech)
with 2 small-incision diffractive 5
multifocal intraocular lenses

e 30eyesAcrivaReviol MFM 611
(VSY Biotechnologies)

lzoet Can, MD, Bagak Bostana Ceran, MD, Gilizar Soyugden, MD, Tamer Takmaz, MD

PURPOSE: To evaluate and compare the clinical results of 2 diff@ctve muliiotal smal-incision

mirancular Bnses (10Ls) implanted #ter bixial microncsion cataract sugery (MICS). ® FD”DW"UP: at |Ea5t 6 mao.
SETTING: Atatirk Training and Ressarch Hospial, 2nd Ophthaimology Department. Ankara, Tuskey.

DESIGN: Comparative case series. Incision Sizes Disribution
METHODS: Eyes that had bidal MICS with implanation of an Acrilisa 3660 0L (Group 1) or e b i utiad sk
Acriva Resiol MFM 611 10L (Group 2) were foliowed for at least & monthes postoperatively. Lincor-

recied dstance (UDVA), intermediate JUIVIA), and near (UNVA) visual aculies; cormecied distance
vl aculy; detance-comecied nlemmbdiate and near visual acurtes; and contrast sensitnty
measyrements with and without glre wem delermined. Early and e complcations and
subjactive complints were reconded and evaluaiad.

RESULTS: The study enrolled 50 eyes of 32 patients. The preopemtive and infraoperative dsta were
compacable in the 2 KL groups. Thene were no stalistically significant postaperative diffemnoeg in
e miEdn Sphencal equivalent [Group 1, <0.30 Sopter D) + 0.30 50). Gmoup 2, <026 + 080X
P=_584), mean UOVA (080 + 0.14 and 0.86 + 1T, espectively; P=158), and mean Jasger
UNVA (146 + 073 andJ 123 + 050, respectively; P=_155). However, there was 2 sipnificant
difference in mean tasger UIVA (306 + 090 and 223 + 072, respectively; P= 000) Mesopic
contrast sansitivily and the incidence o complcations and dySpholofsia Symplodms were ot
significantly different betwesen the 2 I0L groups.

CONCLUSIONS: Both 10Ls peovided extelent distance ahd néar vigual acuty a0d contras t Send-
wity, The Growp 2 ML gave bathe  ntsrmediate dEtance results,

Fingncial Discioswre: No author has 2 financal of progrietary interest B &7y materal or method
el

J Cataraet Refract Surg 2012; 3360-67 © 2012 ASCRS and ESCRS

*ESCRS Winter, 2011, |stanbul
*JCRS 2012; 38: 60-7.
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Tablde d. Posboperative vl ooy, refraction, and spectacls ndrpendence 2 3 monitis

Pasyecwter Caroup 1 L 2 P Vakie
hiran morocudler UTDWA £ S0

Dhox el 080 + ars ass + ai1r 154

Loghill AR 810 + ar oy + am 3
iean binoode UDWVA £ SID

et ol 298 + ade e = QiR " Fy

Longhl A fi] + aalk Y + A b
M il LA 2 D

Ul pl 088 + o e & O ne

LM AR Qi + aaZ and & Qi Yy
hiear mnororuller UMW A & S0

b L& & a7y 13 2 4% 55

LemghIAR s + axn an? 4 ams i ]
hhrar binocader UWYA £ SID

L 106 + G35 L 4 Qi 5

Losghll AR BT + iy aild £ am bt
Wiean moncodar DOV A £ S0

L .20 + ass 113+ AN

e monooata LIVA = S0
bty

LsgMIAR

bean bnoomdar UTVA £ S0

Lo e

LaghAR

o monoodler DTV A £ SD
| g

Loghl AR

Slear ool dceraciy® (TN a5y + a3 dss £ By
S e e oL, (|
Halis 7 [ B hai ) e
Claw & [0 & (200} 1.
Spariack
trube-prorcdrner (%)
Far LU rm
e Ll LD
Irtermad e 6 8 HRD ny
Nlegma & GO
T = oenimel oo Bidows;, CTRA = onmecied dt snee wimal soibe, BEA - ETS S wd ke s vl arudy, IRV = detmos

i bl i Vi il S = apierinl eqeiraienl. LTHWA = sfeorsncind O w0 UTWA = fdorssiind wlasediale @anel orully .
A0 A& = it ST W Sy

Tarzinied bricTeiy

Sl [ e

Yoo tad

% it oy v e ank

Distance Visual Acuities

A1

SOl LA, Eeniciles LIDAWVA BAoeDula CDYA

= ferilmelrosy W Revicl Sroup

Near Visual Acuities

Monooular LINYA Benoyiae LNWA Monoguler DURA

® e s Geroug B Rpvicd Group

Intermediate Visual Acuities

Laeger

I

Monacular UNVA BimsCular UNA Monocular DUNA

(TP T T ¥

o
n

B AcrilisaGroup W Reviol Group

Can i, Bostana Ceran B. Soyugelen G, Takmaz T. Comparison of clinical outcomes with 2 small incision diffractive multifocal

intraocular lenses. J Cataract Refract Surg. 2012 Jan; 38: 60-67.
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Ottt " e e A: Acrilisa 8. mo. B: Reviol 7. mo.

Group | Gorup 2
Acri.Lisa Reviol

for near and far
Intermediate
distance visual
problems

Spectacle for far
PCO - Nd YAG

_Capsulotomy

Can i, Bostana Ceran B. Soyugelen G, Takmaz T. Comparison of clinical outcomes with 2 small incision diffractive multifocal
intraocular lenses. J Cataract Refract Surg. 2012 Jan; 38: 60-67.
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Summary

® There are many other

studies confirming the
safety and functionality of
new generation MICS 1OLs.

In spite of having an overall
diameter of 10.5-11.0 mm,
microincisional IOLs provide
comparable efficacy,
functionality and safety to
conventional 10OLs.
Moreover, they also offer
premium lens
characteristics.

Alio JL, et al. JCataract Refract Surg. 2008; 34:
1468-75.

Alio JL, et al. JCataract Refract Surg. 2005; 31:
1557-60.

Elkady B, et al. J Cataract Refract Surg. 2008; 34:
40-5.

Wehner W. Ophthalmologe 2007; 104: 393-4.
Alio JL, et al. JCataract Refract Surg. 2005; 3a:
1549-56.

Dogru M, et al. J Cataract Refract Surg. 2004; 30:
558-65.

KayaV, et al. EurJ Ophthalmol 2007; 17: 307-14.

Cinhuseyinoglu N, et al. Graefes Arch Clin Exp
Ophthalmol 2006; 244: 802-7.

Prakash P, et al. Eye 2007;21: 177-182.

Amzallag T. JCataract Refract Surgery Today
2006; 4: 32-4.

Prinz A, etal. BrJ Ophthalmol. 2013; 97:18-22.

Gangwani V, et al. J Cataract Refract Surg. 2011;
37:1988-92.

Kohnen T, Klaproth OK. Ophthalmologe. 2010;
107:127-35.
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‘

Publication Incision (mm) | SIA (Dg

Alio J, et al. Ophthalmalogy. 2005; 112: 1997-2003.
KurzS, et al. Ophthalmology. 2006; 113: 1818-26.
Hayashi K, et al. JCataract Refract Surg. 2009; 35: 233-9.

WilczynskiM, et al. JCataract Refract Surg. 2009; 35:1563-9.

Can |, et al. JCataract Refract Surg. 2010; 36: 740-6. [ #

#
Can|, et al. JCataract Refract Surg. 2010; 36: 1905-11.

SIA: surgically induced astigmatism

1.5-17

2b) 0.36
0.15

2.19
2.84

0.56
0.74

17223
2.83 n.q.ﬁi'
2.26 0.24

013

0.20

-

TREE B R, LT

How Small Is Too Small?

BYLETETN CAN, M0 ARG RAGAK BOSTARDI CERAN, MD
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Guirao A, et al. (IOVS 2004;45:4312-9)

3.5 mm.incision

Total RMS

Temporal

Nasal
Spherical aberration
Astigmatism

Coma

Trefoll

Alio JL et al. (Middle East Afr ] Ophthalmol 2010; | 7:94-9)

Total RMS

Mean HOA
Spherical Aberration
Astigmatism

Coma

0.65—0.85um <0.05

0.64—0.68pum

0.66—0.99um <0.05

0.32—0.34um

0.9 = 1l.lpm <0.05
0.27-0.32um

0.31=20.54um <0.05

|.8 mm B-MICS
|.77—=1.65um
0.45—0.53um
0.12=2-0.1pm
0.7—0.65um
0.4120.35pm <0.05

2.2 mm C-MICS
2.00-2.0%um
0.54—0.75um
-0.25--0.23um
|.14—=0.96pm
0.46—=0.47um
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Eyes(n) 40 40

Final Ave. 1.80mm 1.89 mm
Incision Size 0.09 £0.11

Lot e Remmorch, TI) 18- JO1T
Cignight © 1017 Inires Healthewss: LEA, i
SN 3D e/ TAE) TR orlire:

Do 10 ICHel 1 L2010 13 T

informa Micro-coaxial

ORIGINAL ARTICLE

Comparison of Corneal Aberrations After Biaxial
Microincision and Microcoaxial Cataract Surgeries:
A Prospective Study

lzzet Can', Hasan Ali Bayhan®, Hale Celik?, and Bagak Bostanc: Ceran®

"Director of Eye Department, Bocok Unimersity Faculty of Medicine, Yoogat, Turkry, end
TAnetik T and It s Haspital, 2nd Ophthah Depuriment, Ankars, Turkry | ;rttﬂrLEllri:nh'dmwiphhardmﬂw
Farameter B-MICS C-MICS P
ABSTRACT Eyes/patients ) 40,28 40/32 =
Purposr, Tor cvenpade the offects of bl e surgrry (B-MECS) and micmsaaial catars S (male ffemale) 16/12 17715 Q555"
mmmmmwmlw '|.lb¢r-lli.t}' :@UE&} 20, 20,70 e
M Is arf mrtheds: Ln this " seudy, 40 eves underwent B-MIS aecd 40 ey C-MICS Comneal
m“drmdhmmdhmlﬁrmﬂﬂnmﬂmdml& with Mean age (y) = 5D 6520:82  630:1177 0656
& am di I ty and 1 month i
IP!'I“I! M"-"‘Fm pd}rmﬂhrm- w i CF moee A SimK ([ (68034 072+043 (L5p5%
Mean BCVA £ 5D

hlil'rh'imﬁulmw‘ldhm Im;ﬂmmﬂlﬂﬂﬂm{!-MmEmmﬂt -MICS
groups, respeciively There were no signaficant changes in tofal and higher onder rocd mean square inboth Sndlen 036018 0291022 30

gromps In B-MICS group, ol sherraion termm weone similas, bafore snd after samgesy. Howrver, LogMAR 053:036 06T 040
wertical oo {p = 000T), vertical trefoil (p< 00000 ) and primany teefoil (g0 M) sgnificantly increased post-

operativily mdltCHﬁ;mup Empluh@ndlymduiﬂ] (= 0UT), dharre was res sigeni St daf
brrenoe in all surgically i botween groups. The axes of the induced trekoil were
hlh‘llube-ml!rul.lkd -ddnu b the incision site in both groups which was more prominent i the

B-MICS: baaxial sdcroincisional cataract sungery: C-MICS: micro-
coaial cataract '+ A SimEK: the difference in power between
the steep and fAat meridians; BOVA: best corrected visual acuity.
=r-test, **independent samples § test.

Comclumms: Macroincisson cataract surgery bechniques performed throwsh sub- 1 9 mn clear comeeal incisions

do not geewerally degrade optical qualing of the cormea while cnly small amoust of higher coder aberrations

sovem e b i weish O MICS socheiqae, TABLE 2 Iniracperative data.

Keywords Macroincsssn catrnct surgery, Cormeal wavefront shermatons, Oprioal qualiny of the cormess B-MICS C-MICS ~
Effective phaco ime (se) 5012222 6252318 0151
Mean fusd used (ml) MLT5=3012 107.66=3000 0812

INTRODUCTION H'Eu:vnl_;"hth hhﬁ.]’uh and ghost image™” and Total operation tme (min) 15492336 1419308 M55
cannot be cormected spectackes in contrast o lower -
i Final main incishon 150+ 009 1.9 =011 D2
:!;1-. hﬁﬂ‘:ﬁ b width (emm)
ﬂ Curr E‘}’E Res 2012, 37('1}: 18-24. IOL power (D) 21732168 2412192 0215

B-MICS: baxial micreincisional cataract sungery; C-MECS: miono-
mxlﬂlmalm SUTEETY.

*ASCRS, 2011, San Diego, Free Paper

Can I, Bayhan HA, Celik H, Bostanci Ceran B. Comparison of corneal aberrations after biaxial micro-incision and micro-coaxial
cataract surgeries: A prospective study. Curr Eye Res. 2012 Jan;3 7(1):28-24.
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TABLE 3 Mean preoperative and postoperative comneal Zerndke berms.

B-MICS C-MICS
Preoperative Postoperative r Preoperative Postoperative r*

Z2.-2) 01950475 _0.245=0.508 0676 0.051 =048 0.040+ 0468 0902 Ave. Final Incision Sizes:

Z2.2) 0.0613 20,524 0.13920.546 0.530 e : S : .

Z(3,-1) 0.176 £0.303 0,044+ 0350 07 0.09820.363 Biaxial group: 1.80 mm

Z(3,1) 0092 £ 0416 0.005£0,033 0.062 ; . .

7(3-3) ~0.151 £0.081 0.19620.193 0623 9+0.190 Micro-coaxial group: 1.89 mm

Zi3,3) 0017 02212 =0.015 0,066 0585 e R SR :

2{4.-2) 0003 +00073 0003 = 0,089 0,948 0007 =012 D05 = 0165 ne4s

Zi4,2) E15=0.188 =038 =0,130 0177 =(.005+0.176 0.325+0.254 04x7

Zid,—4) 00032019 0.002=0.198 0921 001520184 0150177 0.99%

Zid. 4) 0039 +0.192 ~0.009 £ 0,202 0.385 0.002+0.153 0020 +0.218 e

B-MICS: biaxial microincisional cataract surgery: C-MICS: microcoaxial cataract surgery.

*Paired samples ¢ test.
TABLE 4 Preoperative and postoperative wavefront aberrations in groups. B l l ' - -

B-MICS - C-MICS I I

Aberrations Preoperative Postoperative P Aberrations Preoperativie Postoperative il S — . -
Total RMS 1.102+0.303 1.1270.266 0.779 Total RMS 113820517 117120395 0.665 . R———
HO RMS 0557 £0.152 0572+0.145 0.574 HO RMS 0584 +0.206 0,683 £0.207 0.088 Biaxial Group (1.80 mm
Astigmatism 0670 +0. 252 0654 = 0317 0.70% Astigmatism DA3F +0. (a0 = 0426 0265
Coma 0,491 £0.216 0433 0,187 0.272 0.485 [).505 40 2 8
Trefoil 0240 0,105 0.285=0.285 0778 . 249 +[0.132 0.358 =(.157
Spherical 0250127 0.272+0.118 0.523 02500193 02180158
Aberration Aberration

B-MICS: biaxial microincisional cataract surgery; C-MICS: microcoaxial cataract surgery.
*Paired samples f test.

RMS: root mean squane; HO: higher order.
T ——

I
L I ' _| .
: T e LT

VIICrD-coaxid

Can i, BayhanHA, Celik H, Bostanci Ceran B. Comparison of corneal aberrations after biaxial micro-incision and micro-coaxial
cataractsurgeries: A prospective study. Curr Eye Res. 2012 Jan;3 7(1):28-24.
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I T

S| Spherical Aberration 0.006z0.161 -0.031£0.211 0.502
0.23+0.32 0.26+0.42
S| Astigmatism (25% of them £20° (27.5% of them z20° 0.874
adjacent to the axis) adjacent to the axis)
0.319+0.255 0.376%0.229
SI Coma (10% of them x2¢° (12.5% of them =200 0.109
adjacent to the axis) adjacent to the axis)
0.306£0.211 0.451+0.229
Sl Trefoil (42.5% of them %20° (57-5% of them =200 0.047
adjacent to the axis) adjacent to the axis)

Sl spherical aberration: postop.Z(4,0)- preop(Z4,0)

Sl trefoil:

A(Z3,-3) = postop(Z3,-3)- preop(Z3,-3)

A(Z3,3) = postop(Z£3,3)- preop(Z3,3) _

: A(Z3,-1) = postop(Z3,-1)- preop(Z3.-1

Sl trefoil (um) = V(A(Z3,-3)*+A(Z3,3)? ﬁ{% ”): p'lmp"(% I)_)pfenp{'f_g v )

Axis (degree)=1/3 x arctan (A (£3,-3) /A(Z3,3)) < cm'ﬂa (um) = ‘\J’{ﬂ('ZS 1)2+A(Z3 i)1

Sl Aberration amount and axis Z—a Axis (degree)=)= arctan(A(Z3.-1) /A(Z3,1))
measurement formulae

Can |, Bayhan HA, Celik H, Bostanci Ceran B. Comparizonof corneal aberrations after biaxial micro-incsion and micro-coaxial ataractsurgeries: A prospective study. CorrEyve Res. 203z Jan;3 Za)a8-25

S| coma:
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Summary

Optical properties of corneal surface is a
key factor to determine a retinal image
because 80% of the ocular aberrations

take it's source from corneal surface.

® Hamam H. A new measure for optical performance.
Optom Vis 5c¢i 2003; 80:175-84,.

Optical quality of cornea can be
degraded due to surgical incisions during
cataract operations. Because these may
cause surgical induced aberrations.

® Guiaro A, Tejedor J, Artal P. Corneal aberrations
before and after small-incision cataract surgery.
Invest Ophthalmol Vis Sci 2004; 45:4312-4719.

For this reason smaller incisions are
being preferred not only to minimize

astigmatism but also all

HOA

aberrations.

Alio J, Rodriguez-Prats JL, Galal A, Ramzy M.
Outcomes of microincision cataract surgery versus
coaxial phacoemulsification. Ophthalmology 2005;
112:1997-2003.

Denoyer A, Denoyer L, Marotte D, et al
Intraindividual comparative study of corneal and
ocular  wavefront  aberrations after  biaxial
microincision versus coaxial small-incision cataract
surgery. Br J Ophthalmol 2008; 92:1679-1684.

Alio JL, Elkady B, Ortiz D. Comeal optical quality
following sub 1.8 mm micro-incision cataract surgery

VS. 2.2 mm mini-incision coaxial phacoemulsification.
Middle East Afr ] Ophthalmol. 2010;17(1):94-99
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Conclusion

® [rom the point of functional ~ ® Today, with the advances in

outcomes biaxial technique manufacturing technology,
seems to be superior. MICS-IOLs could be
e But torsional technology accepted as reliable as
or endothelial friendly conventional ones.
surgical techniques might
change this conclusion. ® \When all surgical induced
abberrrations take in to
® But from the point of consideration, ideal incision
microincision safety and size for aberration-free
stability micro-coaxial surgery may be between
technique seems to be 1.80-1.89 mm.

better
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