NS NS NS NS NS N TN NS N N NS N N N N N N N N AN AN X

=X

it | o ek | S
@ ASUNET

et | i ekl | S
(o pSetel | (i ) G gl

@ ASUNET

MONA MAGHRABY
AN AN AN NS NE AN NEENES

SN NN N NN NN NN AN N NN/

N AN AN A AN AN A AN AN NN NN EAEEANEENEAE N

=




=X

Y7
12

SN NN N NN NN NN AN N NN/

it | o ek | S
@ ASUNET

et | i ekl | S
(o pSetel | (i ) G gl

i el
@ ASUNET

4 '

5
*

* &

U

by edead]
he S

Ll

ds2
ol
.

€
MONA MAGHRABY

BRSES CSED P EEo N EE0 N STON STON STON SEON SEON ST N STV SEONSEEN SEONSEONSEON SEON SEON SEON STV ST SE0 N

oA DEAD DA ADEEADEDEAE AN EADE=

PR AR A A A A A A A A



BRSES CSED P EEo N EE0 N STON STON STON SEON SEON ST N STV SEONSEEN SEONSEONSEON SEON SEON SEON STV ST SE0 N

=X

il o ==
@ ASUNET

et | i ekl | S
(O el 1§ w3 G ol

PORICE

b

*

b ey

2al) Gal j3Y) sla Jadad

* ® o0

A Balal) ¢ alial) 4l
b 9 i 38 daadall ol BY) ol o

s

19 ol § bl d| ot el
(o=t

»

@ ASUNET
N]
Loy daa

(ol
it

il §
9
4y

»

okl e
o

<

MONA MAGHRABY
AN AN AN NS NE AN NEENES

SN NN N NN NN NN AN N NN/

PR AR A A A A A A A A

=




4 A

Comparison between Small Incision Lenticule
Extraction and Wavefront-Guided Femtosecond
Laser-Assisted In Situ Keratomileusis in
Correction of Myopic Astigmatism

Thesis

Submitted for partial fulfillment of Master degree
in Ophthalmology

By
Khaled Mohamed Al-Boraie Abdul-Aziz Ismail
M.B.B.Ch.

Under Supervision of

Prof. Dr. Tamer Mohammed Fathi El Mekkawi

Professor of Ophthalmology
Faculty of Medicine — Ain-Shams University

Professor of Ophthalmology
Faculty of Medicine — Ain-Shams University

Assistant Professor of Ophthalmology
Faculty of Medicine — Ain-Shams University

Faculty of Medicine
Ain-Shams University

Cairo -Egypt 2020




A;Qnoweedéeméht

A research project like this is never the work oqanﬁ'bne alone. After the faith
of Allall, the contributions of many people have made this possible.

| would like to express my sincere gratitude and my deepest thanks to my
mentor Prof.Dr. Tamer Mohammed Fathi El Mekkawi, Professor of
ophthalmology, faculty of medicine, Ain-Shams University, for his continuous
support, patience and motivation and without whom this work would never see
the light.

| am also extremely indebted to my guide Prof.Dr. Mohamed Gamil Metwally,
Professor of Ophthalmology, Faculty of Medicine, Ain-Shams University, for his
continuous guidance all through my way and without his continuous helpful
suggestions and corrections; this research would never have been finished.

I would like to express my sincere thanks and deepest appreciations to
Dr.Ashraf Hassan Soliman, Assistant Professor of Ophthalmology, Faculty of
Medicine, Ain-Shams University, for providing me with his valuable advice and
constructive criticism about this work.

I would like to express my deepest gratitude to all my Professors and Doctors
in Ophthalmology Department, Faculty of Medicine, Ain-Shams University, for
their continuous teaching, help, motivation, enthusiasm, immense knowledge and
support all through my way.

To all my colleagues in ophthalmology department, faculty of medicine, Ain-
Shams University, my deepest thanks for your encouragement, support and
insightful comments.

I would like also to express my gratitude to Dr. Amr Al-Amin, Director of Al-
Mashreq eye center for his continuous help and support all through this work.

It is a great fortune to acknowledge the care of all my family members and my
dear friends. There are no words to express your faith, understanding, patience,
spirit and support all through my life. Without you-after ALLAH-, | would never
be.

To all the patients, by whom and for whom this work was done, thank you for
your effort and dedication to participate in it. Without you this work would never
have been done.

. Khaled Mohamed Al-Boraie Abdul-Aziz Ismail

\_ J




Contents

List of Contents

Subject Page No.
List of ADDreviation ... [
List of Tables.......cccooviii e I
LiSt OF FIQUIES .o 1\
INErOAUCTION ... 1
AIM Of the WOrK.......coovviieee e 3
Review Of LIterature .......ccccvvvveieece e 4
Patients and methods..........ccccooe i 38
RESUITS......oviiie e 49
DISCUSSION ...ttt sre s 61
CONCIUSION ....oiiie e 69
SUMMEATY ..o 71
RETEIENCES ... 74

ArabiC SUMMANY .....ccooiiiiii e —_




List of Abbreviations

List of Abbreviations

Full term

Anterior segment optical coherence tomography

FSL
FS-LASIK
HOAs
LASIK
MRSE
PRK
ReLEXx
RMS
SIA
SMILE
TIA
UDVA

Corrected distance visual acuity
Correction index

Deviation vector

Femtosecond lenticule extraction
Femtosecond laser

Femtosecond laser assisted LASIK
Higher order aberrations

Laser assisted in situ keratomileusis
Manifest refractive spherical equivalent
Photorefractive keratectomy
Refractive lenticule extraction

Root mean square

Surgically induced astigmatism
Small incision lenticule extraction
Target induced astigmatism
Uncorrected distance visual acuity
Wavefront guided

Wavefront optimized




List of Tables

List of Tables
Table No. Title Page No.
Table (1): Reported complications of Fs-SMILE. ........... 31
Table (2): Demographic distribution..............ccccccveeneee, 49
Table (3): Summary of preoperative clinical data ........... 51
Table (4): Summary of post-operative clinical data......... 52

Table (5): Summary of refractive and visual results
in the previous studies on small incision
lenticule extraction procedure. ...........cccccuvenee. 63




List of Figures

List of Figures

Figure No.

Figure (1): Femtosecond laser application in small
incision lenticule extraction............cccccvevienne 19

Figure (2): Incision geometry of the SMILE procedure. .... 22

Figure (3): Preoperative limbal marking with the
Ganesh bubble marker ..........cc.cccoe i, 36

Figure (4): Steps of femtosecond assisted LASIK............ 41
Figure (5): Steps of femtosecond lenticule extraction...... 43

Figure (6): Example of parameters wused in
femtosecond small incision lenticule

EXEFACTION. ..vivviiiiie e 44
Figure (7): Age distribution ............cccocceeviiiieiie e, 50
Figure (8): Sex distribution. ..........cccccevveveiiieiiie e, 50
Figure (9): Postoperative UDVA in SMILE and FS-

LASIK group. cvoooocieeeiiiie e 54
Figure (10): Change in postoperative CDVA in both

OFOUPS. .eteeeeeeeirtee e et e e e e e e 54

Figure (11): Standard graphs for reporting refractive
surgery showing the visual and refractive
outcomes in 30 eyes with myopic
astigmatism after small-incision lenticule
extraction istance visual acuity....................... 55

Figure (12): Standard graphs for reporting refractive
surgery showing the visual and refractive
outcomes in 30 eyes with myopic
astigmatism after FS-LASIK ...........cccocoeeein, 56




List of Figures

Figure (13): Vector parameters of the SMILE group,
Standard graphs for reporting outcomes for
astigmatism correction, based on the

Alpins Method. ......cccooveviiviiine 59
Figure (14): Vectors parameters of the FS-LASIK
00 11 o PR PTPRTPRR 60




Introduction

Introduction

R efractive surgery, both corneal and intraocular, had

undergone a remarkable evolution during the last 25
years. The first excimer laser surgery performed over 25
years ago was a historical landmark which started the era of

corneal refractive surgery.®

The introduction of excimer laser in practice of
refractive surgery was an exciting innovation. Almost
everything that could be known about efficacy, predictability
and stability, complications, technological development and
innovation was then reported and accomplished in over two

decades. @

Corneal refractive surgery performed by excimer laser
has matured considerably and was able to cover from +6 to
—12 diopters of sphere and up to 6 diopters of astigmatism

with good, predictable and safe outcomes. ¥

Femtosecond corneal surgery is one of the most
outstanding innovations in the field of refractive surgery.

Recently, refractive lenticule extraction (ReLEX) has been
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introduced as a single laser refractive procedure (all-in-one

femtosecond procedure) without the use of an excimer laser.®

Small incision lenticule extraction (SMILE) is a
variation of ReLEx which requires no retractable flap so
reducing the incidence of flap complications, dry eye, reducing
the surgical time and patient discomfort through operating on

only one device in addition to decreasing the risk of ectasia. ©
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Aim of the Work

To compare visual acuity, refractive and topographic
outcome between small incision lenticule extraction (SMILE)
and wavefront-guided femtosecond laser-assisted in situ
keratomileusis (WFG FS-LASIK) in patients with myopic
astigmatism.
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The excimer laser

The word excimer is derived from excited dimer, to
describe an energized molecule with two components. Laser is
short for light amplification by stimulated emission of
radiation, a technique derived from microwave amplifying
devices (masers) in the late 1950s ™. The excimer laser is an
ultraviolet laser combining a noble gas (Argon) with a reactive
halogen gas (Fluoride). It emits photons at a wavelength of 193
nm which can break the peptide backbone and vaporize corneal
collagen molecules in a process called ablative
photodecomposition. This was first described and introduced in
refractive surgery by Trokel et al. ®. The laser has high corneal
absorption and low tissue penetration and can ablate corneal
tissue without significantly heating or damaging the adjacent
tissue because of the short pulse duration.

The excimer laser energy can generally be delivered
with three different types of lasers. Broad-beam lasers were
used in the first-generation laser platforms. They used a full
laser beam with internal masks or diaphragms for customized
ablations, but the ablation plume sometimes resulted in
untreated areas, so-called central islands ®“%. Scanning-slit
lasers used a smaller slit-shaped laser beam capable of rotation
and were able to treat larger-diameter ablation zones. Today,
most modern excimer lasers are flying-spot lasers ¥ with eye




Review of Literature

trackers “?, allowing for more complex treatments such as
topography or wavefront-guided treatments. They use small
circular laser spots at high frequency and sufficiently spaced to
avoid thermal effects. Overall, laser pulse frequency, energy
and duration are important parameters to avoid slow treatment,
thermal effects and variation in the laser ablation effect. The
amount of laser energy per unit of area needed for corneal
photoablation is approximately 50mJ/cm? and subthreshold
fluence can cause irregular and incomplete ablation.
Furthermore, corneal hydration affects ablation rate, hence,
dehydration increases ablation rate and vice versa.

Laser-assisted in situ keratomileusis

Laser-assisted in situ keratomileusis (LASIK) was first
used in 1990 by Pallikaris, in which a microkeratome was used
to cut a hinged corneal flap, followed by excimer ablation of
the stromal bed and flap repositioning. *®¥ LASIK has now
become the most common elective surgical procedure in the
world, presumably because it is an almost painless surgical
procedure with fast visual recovery, as compared to
Photorefractive keratectomy (PRK). ® These advantages have
been documented in several reviews comparing PRK and
LASIK, but they have also underlined that accuracy and safety
were very similar in the two techniques for treatment of low to
moderate myopia and when contemporary techniques such as
wavefront-guided treatments and FSL flap creation were
used."




