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Start of Week 4
Day 22 (2—3 mm)

x Cranial, neural
folds

Somites

Cut edge of amnion

End of Week 4
Day 27 (4—5 mm)

Optic vesicle
Otic placode

Pharyngeal arches
and clefts

Heart bulge

Umbilical cord

Week S5
Day 29 (6—7 mm)

Maxillary swelling

Mandibular swelling

Nasal and frontal
prominences

Limb buds

Day 37 (8—11 mm)

Ear swellings

Start of Week 7
Day 44 (13—17 mm) Tunica vasculosa lentis

Hyaloid artery

Developing
. sclera

Developing
choroid

Ganglion cells
Optic nerve
sheaths

Ganglion cell
axons in
optic nerve

Neural ectoderm

Neural ectoderm of
prosencephalon

Condensed mesenchyme
mostly neural crest—de

el anidll

Section through
forebrain at X

Neural crest

Surface ectoderrr

Mesoderm/
somitomeres

Neural crest cells
streaming over
optic cup and stalk

Lens placode

Retinal disc
Cavity of optic
vesicle

Optic stalk

Optic cup rim
Lens vesicle
Lens pit

Embryonic
fissure

Future corneal
epithelium

Primary lens
fibers

Future neural
retina

Future subretinal
space

Future RPE

Future conjunctival fornix

Eyelids forming

Future corneal epithelium

Future corneal
endothelium and stroma

Future bulbar conjunctiva

Future palpebral conjunctiva

Conjunctival sac
Eyelid fusion
Anterior chamber

Cornea

- Surface ectoderm - Neural crest cells

- Neuroectoderm
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-11-



Srad) Al adaiall jiguailly Gl daalal) aludY) Jalas ol aladiails Aalel) aludl) cilld 45l

ol anill

i Al zpaa Lol

33y ¢ Esa s Blad lasns Aual) Sady ccpall B Al sl dlially il J<is
oo gl ali ae Agun Ay el G gedll e Calal e Sl Wl e L) ddandsy
s 5eS 44-40 Vgas cpall 5l 568l by G jil) aged Cam ¢opall ulK Y
(1.376) Ll HLSl Aujd alag cduaal) (e e Anlaall dideny il Yy sal) 436 568

o Sly ale 11,7 &9 lal) 058 G ¢(2 ISl ) Ly Js 4l sl 4000 325

ey AV 8 Aball el alsieY) e (ggeanl) JSAD 138 g e 10.6 (s350al) Ll

s G Lo 130 cbutl) wie a1 joadl) (e Laas AT 8l (s3sanll sadl) (35S
Doaall may i Baclall Lallse Lajs e zyall 138 5t yeall aai g el 300l Uil
csasall jond) e Ty ST Al syl

AL Llal) plins) Hlad Ciai cre J8 ga5 cale 7.8 (aleY) dngll elins) b Caat by
ol Cial plug ccagall ety ale 2-1.5 Waye iy Legin Zallan) dihaie yn Laa ae 11.5
ke 6.5 Al ansll clia)

s Ly Lgi€lans 359 (05 e 520 alss ASLa 4l At () AuiSall daaial) 38

(18-16) 2 11 1.38 il dalua wlitg «19,Sa 700 Ga ST LY Josil Layaal

-12- Lo a1 g s Juadl



Srad) Al adaiall jiguailly Gl daalal) aludY) Jalas ol aladiails Aalel) aludl) cilld 45l
oY) aniall

Iris
. Sclera

Anterior

chamber
Cornea

(19) 25 8Y (<& (2) Jsad

-13-



Srad) Al adaiall jiguailly Gl daalal) aludY) Jalas ol aladiails Aalel) aludl) cilld 45l
ol anill

Sl gl Ak

rdalall N el e il ag el (aed (e Al calls

:(Corneal Epithelium) aual plegls .1
7-5 oo Allig 5,50 50 Von eiSlaws als cdijfia e i s Ak 3lgh o
(3 JSa) duaelally ddaiaaly caadaudl WIAD (DAY (e gle] 3 et cilaids

Lygae lile) iy ( JKa dalias dadaise LA o ik 3-2 (e 453€0 tdadand) LYAY)

aaland) LAY ¢ g L) gy o) dabioe 13 lgadaw e

bl andy LIKE oY Dalia Cuesy WAL (e cilida 3-2 (e 435S0 :Aaliall LAY

Slicanl) (e 1a Taae (syatg ( JKal Aulghud ol 1uaSa WIAY e Baung Aiida 1doas ) LAY
LA U A s caludiY) Aals (e Alladl) sauml) doylelall 43 LAY g cduglad) Jal
Al Glasall Galiaily ac Wl sliall pe Jualiy cdaataudly daial)

O ol I8 Gy (Lig < 60-40 dnlelall LAY (sae @l olsal) aSlaw g L3
el cLaall elliag cLamina Densa 4 Lamina Lucida ] auiig ¢yl Jaail) (0 ual<l)
ekl 6 s Jial 5ae DA asesll e 508

Ll plehs G cdhamall djdlly 43S pall A jals 5lghall (o LA sae aagg
S oty LA aag Vs «JSAN Al el LAY (5855 il 7-5 e il 43555l
doae Lo W) DAY (35855 (il 10-7 e il dudasmdl) 453l 3leds Loty ¢4dle IS

(20) 2idle Way (uila )y LIS 3ag15 ¢ IS

-14- LA 1 J ) Juadl)



Srad) Al adaiall jiguailly Gl daalal) aludY) Jalas ol aladiails Aalel) aludl) cilld 45l
ol anill

v"rﬁ - R
- ————==—1-tecx film
v vy T glycocolyx layer
{SQ V < S" S - opical microvilli
D& "
AN \ af A A A fIR 2T TN |: AN LAANAAAANS LAV ANAAA ._,.\/k»,.\. ARA _r..<..‘.‘_‘_\__'_‘~_\,..\,\_.. Y
| PP = =}
superficiol S _— . — L —= Q= = /
cells r e/ P \ = \ = \ o .
Tz S e N 2 e | [ |

S Y — ~ ==\

[ | D { |
wing cells S e | 2 7= ‘

ey e ey e

'( ) ] ;’ l‘l \ ] l |

\ — T - =l § . > @&/ ~ SN |
basal cells \ @ YI‘ \" &) \I ® ) @ T| / @ \‘l &, | @

| = |\ = | / LA ; et | 4
{ b { | |
I ' F ~/| I | |

=" A il 2 a \\ | %\ n
bosement ‘
membrone hemidesmosomes tight junctions

I3 5lgh (3) Jsal

:(Bowman’s Layer) lag ddus .2

s~ iSlans jeling (LIS 5519 yly Gualally J¥) Jacill (ra Gaa¥sSl) Gl (e il
slie CDA o chealll (ye LpaleY) Aalaiall S5 35 g8 Lita 2lie cad 25 (U35 S0 12

(22), il iy Jaias Laily b1 dms 2095 Y (g Aiada (8 dnansd

:(Corneal Stroma) auijdl) daal .3

calse 4 Keratocytes 4y LA (e cillig il aSlew e %85-80 J<is

aagi Ay ¢ ualidly ¢ ualdlly cCalilly (Jg¥1 Al el (e Gaa¥eSl dgag ) ddlia) el

-15-



Srad) Al adaiall jiguailly Gl daalal) aludY) Jalas ol aladiails Aalel) aludl) cilld 45l
ol anill

Dermatan  dals LIS sinal 35S0l e ulad (<8 il A dglall = )la 5oLl
(22) Keratan Sulfate gSulfate

pnil) 8 5] IS8 S5 cdlaalily At 1) DAY & (Keratocytes) dujall LA 344
D Bl Gl L Al SIS sl 55Kkl oSl Gl micay sy cdaalll o alaY)
Aaalll alsd Ao Jliall )5 pmg dglal

ann qanTs Cilipll) o3ag s il ands Lilgia ads Gana dealll 8 CpaYsS Gl g5
238 (15<55 cAasiia 250-200 Jya i) vie daalll (g5a7 ((Lamellae) milia o cilih

(4 J<at) @) alal oal e el sl iy dasll ZHES (655 cdjlsia eilial

-16-



Graull Abg) adaiall piguailly (b dualal) aladY) Jalad alii aladiuls daald) alud) ciluld 43lia
oY) aniall

22 nm in diameter
Tropocollagen

Bowman membrane Fibril
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Tl 1 z | 0.7 um thick Tropocollagen

& = % Woven unidirectional fibril-reinforced lamellae ' C—"B—1.5 nmin diameter
m |
E 300 nm long
25 nm in diameter
Nonwoven unidirectional fibril-reinforced lamellae
Descemet membrane
~— Type IV collagen
Y 4~ Laminin
Endothelium == Fibronectin
A% Heparan sulfate
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Corneal epithelial
superficial layer

Migration to the
basal Iayers —
Migration to the
central cornea Corneal epithelial
differentiated cells
Postmitotic cells

Transient
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lebal epithelial
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I
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X: Basal cell proliferation
Y: Centripetal movement of cells
Z: Loss of surface cells
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-Abstract-

Comparison of Anterior Segment
Measurements by Sirius Anterior Segment
Analysis System and Anterior Segment Optical
Coherence Tomography

Background: The Compatibility between Anterior Segment Measurements by
Sirius anterior segment analysis system and by anterior segment optical
coherence tomography remains controversioal in studies.

Aim: The research aims to compare anterior segment measurements by Sirius
anterior segment analysis system and anterior segment optical coherence
tomography.

Materials and Methods: A cross-sectional study that included 94 eyes from 47
patients aged between 19-64 years who attended eye clinics at Al-Mouwasat
University Hospital in Damascus in the period from March 2022 to January
2023. A comprehensive ophthalmic examination was performed, and anterior
segment optical coherence tomography (AS-OCT) was performed, and imaging
using the Sirius anterior segment analysis system, then the data were collected
and statistically analyzed.

Results: The mean central corneal thickness (CCT) Using optical coherence
tomography was 544.12 um + 26.19 um, and using Sirius was 543.17 uym =+
27.21 um. The mean horizontal corneal diameter using optical coherence
tomography was 12.23 mm + 0.39 mm, and using Sirius was 12.19 mm + 0.37
mm. The mean anterior chamber angle (ACA) using optical coherence
tomography was 45.19° + 4.71° and using Sirius was 45.39° + 4.93°.
Conclusions: Both anterior segment optical coherence tomography and the
Sirius anterior section analysis system showed high reliability for all anterior
segment measurements. Thus, there is compatibility between them and one can
be replaced by the other.

Keywords: Anterior Segment Optical Coherence Tomography, Sirius Anterior
Segment Analysis System, Central Corneal Thickness, Horizontal Corneal
Diameter, Anterior Chamber Angle.

-112 -



Syrian Arab Republic

Ministry of Higher Education and Scientific Research
Damascus University

Faculty of Medicine
Al-Mouasat University Hospital - Ophthalmology Department

Comparison of Anterior Segment
Measurements by Sirius Anterior Segment
Analysis System and Anterior Segment Optical
Coherence Tomography

A dissertation submitted in partial fulfillment of the requirements
for the degree of Master in Ophthalmology

By:
Alma AlQasemi

Supervised:

Professor Yousra Hadeh

Academic year:
2024

-113-



