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

=




Assessment of Macular Function by
Multifocal Electroretinography Following
Idiopathic Epiretinal Membrane Surgery
with Internal Limiting Membrane Peeling

Ohesis

Submitted for Partial Fulfillment of the Master
Degree in Ophthalmology

By
Nada Fathy Ahmed Abdou
M.B.B.Ch.

(Under supervision of

Prof. Dr. Sherif Nabil Embabi

Professor of Ophthalmology
Faculty of Medicine Ain Shams University

Dr. Karim Magdi Naguib
Lecturer of Ophthalmology
Faculty of Medicine Ain Shams University

Dr. Ahmed Mohamed Habib

Lecturer of Ophthalmology
Faculty of Medicine Ain Shams University

Faculty of Medicine
Ain Shams University
2021



AL3) A Ao 5y



Acknowledgment

First and foremost, I feel always indebted to ALLAH,
the Most Kind and Most Merciful.

It is my genuine pleasure to express my sincere
appreciation and gratitude to my mentor and academic aduvisor,
Prof. Dr. Sherif Nabil Embabi, Professor of Ophthalmology,
Faculty of Medicine Ain Shams University for his guidance, kind
supervision, patience, meticulous scrutiny, valuable advice and
continuous encouragement. His dedication, keen interest and
scientific approach made the accomplishment of this work
possible. It would be impossible to count all the ways that he has

helped me in my career. I am beyond grateful.

I am thankful to Dr. Karim Magdi Naguib and Dr.
Ahmed Mohamed Habib, Lecturers of Ophthalmology, Faculty
of Medicine Ain Shams University, for their help and

participation.

Nada Fathy



Dedication

This work is dedicated to all the wonderful people in my
life whose generous support made this degree possible.
My sincere gratitude to My Family and Friends for their
continuous love, help and support. I am forever grateful for my
parents for supporting me throughout my life. Words can never
express my deep gratitude to My Loving Husband who has
always been my greatest inspiration, for his continuous support,

motivation and for always being there for me.

I would like to express my gratitude to all My Colleagues,

who encouraged and inspired me throughout this time period.



Title Page No.
List of AbDreviations..........ccoceviiiiiiiiiiisieeeee s i
List of Tables ......cccoiiiiiiciece e v
List of Figures ..o vi
INtroduction ... 1
Aim of the WOrK ..o 3
Review of Literature ...........cccccocvviiviiiciiicc e 4
Patients and Methods...........cccccooeriiiiiiiiiicee e 84
RESUILS v 94
DISCUSSION ..t 115
CONCIUSION ... e 120
SUIMIMATY ...ttt ne e 121
References ... 124

Arabic SUMMATY .....covviiiiiiiiiiieieeeeeeeeeeeeeeeeeeeee e e e e e eeees —



List of Aldreviations

Abb. Full term

10510 DUUUUU Micrometer

AF .o, Autofluorescence

AMD ... Age related macular degenerations

AO-SLO.............. Adaptive optics scanning laser
ophthalmoscopy

APVD.................. Anomalous posterior vitreous detachment

BBG.................... Brilliant Blue G

BCVA.................. Best corrected visual acuity

CFT...ccvnns Central foveal thickness

CME.....cccooennnnnn Cystoid macular edema

CMR......ccoovnrnnnnn Cellophane macular reflex

COST ... Cone outer segment tip

CPR....cviiiinnns Central-peripheral rivalry

CST..coorvien, Central subfield thickness

DCP ... Deep capillary plexus

DD....cce. Disc diameter

DFV ..., Disk—fovea—vascular distance

DME ................... Diabetic macular edema

DONFL............... Dissociated optic nerve fiber layer

DRIL................... Disorganization of inner retinal layers

ECM.................... Extracellular matrix

EDI ...l Enhanced depth imaging

EIFL ................... Ectopic inner foveal layer

ERG....cccceeeeees Electroretinogram

ERM.....ccccceeeee. Epiretinal membrane

ETDRS................ Early Treatment Diabetic Retinopathy Study



....................

....................

....................

...................

....................

Full term

Ellipsoid zone

Fluorescein angiography
Fundus autofluorescence
Foveal avascular zone

Focal electroretinogram

Full thickness macular hole
Ganglion cell-inner plexiform layer complex
Ganglion cell layer

Indocyanine green dye
Idiopathic epiretinal membrane
Internal limiting membrane
Inner nuclear layer

Intraocular pressure

Inner plexiform layer

Inner retinal irregularity index
Inner/outer segment layer

International Society for Clinical
Electrophysiology of Vision

First-order kernel

Liquid crystal display

Lamellar macular hole

Logarithm of the minimal angle of resolution
Multifocal electroretinogram

Macular hole

Macular pseudo hole

Non-vitrectomizing vitreous surgery



.......................

.......................

Full term

Optical coherence tomography

Optical coherence tomography angiography
Outer nuclear layer

Outer plexiform layer

Posterior chamber intraocular lens
implantation

Pattern electroretinogram
Preferential hyperacuity perimeter
Premacular fibrosis

Pars plana vitrectomy

Posterior precortical vitreous pocket
Photoreceptor outer segment
Pattern reversal visual evoked potentials
Posterior vitreous detachment
Retinal detachment

Retinal pigment epithelial cells
Retinal vein occlusion

Swelling of the arcuate retinal nerve fiber
layer

Superficial capillary plexus
Spectral domain Optical Coherence
tomography

Subretinal fluid
Thin-film-transistor

Transforming growth factor 3
Visual acuity

Vessel density



List ofp Abbreviations Con.

Abb. Full term
VMA......cccoeeeen.... Vitreomacular adhesion
VMI....coveeene. Vitreomacular interface
VMT....cccneennn.. Vitreomacular traction
VRI...cooeeeenn. Vitreoretinal interface



Table No.
Table (1):
Table (2):
Table (3):

Table (4):
Table (5):

Table (6):
Table (7):
Table (8):
Table (9):

Table (10):

Table (11):

List of Gables
Title Page No.

Macular Complications of Early-Stage
(Perifoveal) Posterior Vitreous Detachment ......... 16

The International Vitreomacular Traction
Study Classification System for VMA, VMT

and MH ... 22
Demographic Data ........ccccoceviiniiiiii e 95
OCT findings before and after surgery................... 96
Multifocal electroretinography before and
after SUrgery ... 97
Comparison between pre- and post-operative
log MAR BCVA among cases. ......c.ccocerveereneeennennn. 98
Comparison between pre- and post-operative
CST e 103
Comparison between pre- and post-operative
P1 amplitude among different rings..................... 106

Comparison between pre- and post-operative
P1 implicit time among different rings ................ 112

Correlations between post-operative VA Log
MAR and post-operative P1 amplitude
among all TINGS ..o 114

Correlations between postoperative CST and
post-operative P1 amplitude among all rings.....114



Fig. No.

Figure (1):
Figure (2):

Figure (3):
Figure (4):
Figure (5):

Figure (6):
Figure (7):
Figure (8):

Figure (9):

Figure (10):
Figure (11):

Figure (12):

Figure (13):
Figure (14):

Figure (15):

Figure (16):
Figure (17):

Title Page No.
Electron microscopy visualization of ERM............. 8
Electron microscopy of extracellular fibrils
in CMR versus PMF. ..........c.cccooviiiiiiin e 9
SD-OCT of premacular liquefied pocket............... 11
SD-OCT images of PVD evolution................ccu..... 12
5-stage classification system for age
related PVD ... 14
OCT scans illustrating VMT according to
the IVTS classification system.........cccccocovvvrvrnnenn. 18
OCT scans illustrating FTMH according
IVTS Classification system........c.cccocevvrirnincnnenn. 20
OCT images showing progression of
vitreomacular pathologic features.......................... 21
MPH anatomic features by OCT .............ccovvvnnnne. 23
OCT scan of LMH...........cccovviviiiiiececee e 24
Morphology of degenerative and tractional
LIMH ...oooiiiiee e e 25
Synoptophore slides to evaluate retinal
MiSTegiStration. ..o 28
SD-OCT imaging of iERM..........ccccooeniiiiiiiicne 30
SD-OCT-based morphologic classification
OF IERM ..o 31

OCT-based ERM classification based on
the extensive morphologic -classification

and subclassification .......ccoooceveeeeieeeee e 33
OCT based EIFL staging system of iERM ........... 35
DRIL 00 OCT ... 37

Vi



Fig. No.

Figure (18):
Figure (19):
Figure (20):
Figure (21):
Figure (22):

Figure (23):

Figure (24):
Figure (25):

Figure (26):

Figure (27):
Figure (28):

Figure (29):
Figure (30):

Figure (31):

Title Page No.

INL thickness and tangential retinal

displacement before and after ERM
SUTZETY .vveivveesireasteesieeesieessreesseessaesssesssseesseessseesseesseesses 38
Cotton ball sign on OCT ... 39
Domed versus flat contour of macula in the
presence of ERM by OCT ........c.cccooviiviiiiiiinennn, 40
OCT of macular choroidal thickness before
and after ERM surgery........cccceovviiniieinnncnienn 41
B-scan and en-face OCT images of ERM
showing the A-zone and retinal folds .................... 43
En face SD-OCT of iERM showing
multiple plaques, radiating folds and
CTALETS. vt 44
En face SD-OCT after ERM surgery with
ILM peeling ......ccccovveiiiiiiiineceee e 45
En face SD-OCT one year after ERM
surgery with ILM peeling.........ccccccooenviiiivnninnnnne. 46

Red-free fundus photograph of macular
distortion by ERM an postoperative blue

filter fundus photograph of DONFL. ..................... 47
SCP on OCT-A of healthy, fellow and
affected eye with iERM...........cccoovvviiiniiiii 49
DCP on OCT-A of healthy, fellow and
affected eye with iERM.........ccccooiiiiiiini 49
DFV distance measurement ...........cccccoocevenininnnne 51
Abnormal pattern of foveal. AF associated
with IS/OS line defects......cccccovvvvevviiiiiececc e, 52
Foveal AF and SD-OCT preoperative, one
month and six months after surgery ..................... 53

vii



