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O ABDe 2ag ol AV lgans o s (B ¢(67) (66) sl gt Sl 33 3kl jlad
.(69) (68) i)
<)y Neovascular Glaucoma-NVG el ()3 s 2 (ga (5Ra0 £ iy
SN Vs e %43 G 3 Gus PDR aial (oKad) £GA) Plie) pe by L
Slesll il dam Slegll 3,3 jsking (70) Sl @Ral LA Plel lgua Jles)
e ol VEGF e ) dilday gai dalay (adaall (ale¥) cl) &gl dniall 3 sl
Lo Tles ¢ Sl Tlall Gyt 3o d3lly Bilesl) 1) o205 25)la8Y) LN hlidl Ja
(70) Baee A3l )l 05

A Alandl Cilieliaal) (e daly g8 d3aad)) lacl) Pliel 16aY) Ll Glac) o
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Abducent VI sl cuasll 4 Trochlear N. IV <) uasll sf Oculomotor N.
2 o Gl Guoladl Cuadd) dla] (5S35 <Facial N. VI gall caaall o N.
(72)
gid e pabedl falie s2y Mononeuropathy sssll ésdl) cuasll Dliel jalling
Lpanll Galed Gle pe s8] cOlmall sl cpal) clipms e 5l aacy zledily

(73) el 6-3 DA L &l Lavay (aadll Gaaasg (539
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(75) Aae Ll 3 clgal e ans Lo Wllas daaall Jady 3

Unable to adduct right eye, Larger angle
of squint, Double Vision Further Apart

Right eye elevates more as it moves
upwards + outwards medially, Double vision further apart

Able to adduct right eye,

Right eye turns medially No obvious squint

Ko ualially gy OB A3aadl) Glast) i Chals piag ama JS& 1(12) JSE

dalida clalaldl b (guaall

ALl dadgy (o Rad) LKEN Plic) Ra oA o daalill LKEN cliclinall Jodi (LA o
)Y LaDialy (el (KB gl slansl ¢ aladl i3s3 LKA Jlaily 43,82
il e S Jeadll 8 atige S0 55,80 AaLD) dady ) (3kiiang cdisel)
e daly s Rl AN Dlae) ¢ :Diabetic Retinopathy (s8all &A1 Dlael o
L Plael ) acdd o) Koy Aadlll Lac ¥ Plicl e daallll (g Kad o)A cilic Lias
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e ) atiy g S5 Proliferative Diabetic Retinopathy-PDR (seia @“s“

Very Mild NPDR
Mild NPDR

Moderate NPDR

Sever NPDR

Very Severe NPDR

Mild-Moderate PDR

High Risk PDR

Advanced PDR

dalye

Non-Proliferative Diabetic Retinopathy (NPDR)
Microaneurysms Only

Any Or All : Microaneurysms , Retinal Hemorrhages , Exudates , Cotton Wool
Spofts , Up To The Level Of Moderate NPDR.
No Intraretinal Microvascular Anomalies (IRMA) Or Significant Beabding.

» Sever Retinal Hemorrhages (More Than ETDRS Standard Photograph 2A :
About 20 Medium-Large Per Quadrant) In 1-3 Or Mild IRMA.

« Significant Venous Beabding Can Be Present In No More Than 1 Quadrant.
* Cotton Wool Spots Commonly Present.

The 4-2-1 Rule ; One Or More Of:
* Sever Hemorrhages In All 4 Quadrants.

« Significant Venous Beabding In 2 Or More Quadrants.
* Moderate IRMA In 1 Or More Quadrant.

2 Or More Of The Ciriteria For Severe NPDR.
Proliferative Diabetic Retinopathy (PDR)

New Vessels On The Disc (NVD) Or New Vessels Elsewhere (NVE) , But Extent
Insufficient To Meet The High Risk Criteria.

* NVD Greater Than ETDRS Standard Photograph 10A (About 5 Disc Area).
* Any NVD With Vitreous Hemorrhage .
* NVE Greater Than Y Disc Area With Vitreous Hemorrhage .

Rubeosis Irides.

Neovascular Glaucoma.

Development Of Preretinal Fibrous Membranes With Tractional Retinal
Detachment (TRD) , Macular Draging Or Combined Traction-
Rhegmatogenous .

.(76) ETDRS Uigiai coin (g5 AiSul) Jolie) cilays :(13) J<i

gl 25ng0 st Mild-NPDR Jasedl il je (5 &a) ZKE) Pliel 1Y) dls jal)

@il Cotton Wool Spots agially (adll 2a Microaneurysms & jgaall o3

V) Laddie dlajall sda 3 jlady) 83 n jha (55 (76) kil Gl Exudates

(77) Gy Aadall dady okl Tals et 5S35 Apgaall w3 gl 220 8aL)

Juinall ad) ye oRal LAY Plic) daje 8 cpall a3 A Ll Clagagall (6

Sever-NPDR  julae ) 5 o) (90 dalad) dla syl o0 535 €T Moderate-NPDR
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Plae) j3king «(76) Y e asly &) & Microvascular Abnormalities-IRMA

((44) e DA oyl Y5 e %50 e PDR il (gl A

Micro-aneurysms
Blot hemorrhage
— Hard exudate

+ Intra-retinal hemorrhage

A Cotton wool spot

A Pre-retinal hemorrhage

v

NPDR aial & =L LA Jie) daje b baaldall Aiayal) cy3E) :(14) J<il)

.(76)
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(a) New vessels elsewhere (NVE) (b) New vessels on disc (NVD)

Eyaal) o illg PDR aial) (g4 Al el :(15) s

Neovascularization

e Ll Gy Ae Lol LS (o) LKA Plic) dlaye 8 5L de V) Cas
A Al dngll el ZGA) ola Leg¥) sl sen o) (K s (Gl
Gl caladl) andll Jals ) set Al Alaje (G S ey ade sail] dale X dendid
o3 (30 L3Sl 3 ) ey AL e 508 Dhd g 30 e daegd) s sel
o Pre-Retinal Hemorrhage &<l ol ajill dag roalie L5, 38 dde LacgY)
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BN ECA Lsm—uaa 1K Juaisl ol Tractional Retinal Detachment-TRD M A

.(79) Combined Rhegmatogenous—Tractional Retinal Detachment

Laga g1 Juadily Ll cilie ga PDR i g=u A el 1(16) J<i

Al oy :Central Retinal Vein occlusion—-CRVO (iS5l ‘_,S.»..J\ el daudl o
a5 Baadl Cus ¢(80) (el (Sl ayel) oy dalgll jladl) alge (e (o2
Cmsippdl) gl Ay sheall a3 @Sy clagall G 4By gl 6
Dl b Ll L o3 A3l b Bl (s Jalpal) o3 (81) 2-ll culyaslally

(81) Sl AN gl dacaily SN 2aaY) a3 LY
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LoV b Laf cVis Gusd & oA Gl dradl e dY) DlieY Tam Guas )
093 535 sily Carotid Occlusive Disease (salaw¥) badl ol Gigan Jia )
Sdl Al e ln) G Rl L ) 28l «(82) AUEY) nal) Lodliall Gigaal
Laplial) igaal ddgall (GAY) hdll dalse (e (b (gl Jlailly LISV ) o3

(83) A3 dual
el (g Lala¥) HLadYlg LKA 8 4 e 28] Y35 Cagaal (535 adal) dug A
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& YY) SLadl o s o Legs aag (@R A el el Gandll el
G0 g Gy G5 1Y) Fadly culad) Balal £ Plie) wldle 35ay ve Glaal)

Optic Nerve
/ = Short Posterior
= > ) Ciliary Arterics

Central Retinal Artery

Ophthalmic Artery

Internal Carotid Artery —
Antcrior Ciliary Artery

External Carotid Artery

Common Carotid Artery

ALidl Gldl) cra Wysaag Aiall Agell) dug A :(18) J<i
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sl b Jilsadl 2ass L@ e Diabetic Macular edema-DME & Kzl dakall) dadg Cajas
Inner Nuclear 2313 £y dadall (ggice o (aaVls 43kl dikic 8 LKA golall 75l
i Gl Zuk Outer Plexiform Layer—-OPL aislall &yakall dahll Layer—INL

.(84) Sub-Retinal Space LAl cuat pall b 49 Henle’s fiber layer

O @) el el s3is Jlad) sia 5 G (mnal L aalh ) LK

Lmpe ¥V Gand) s eV e S

EPIA Jakly dadg :(19) Jsi
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Blood~— (g5edll K2l aladl LM & LR Akl Aady 8 Buldd) Ll LN ()
Grcall Jlai¥) clisig p e aaall e Bl hilth &l Jawgl) Gaasd ¢us (Retinal barrier
Le ) e 53y ) sk @l Y1 ((occludin, claudins, ZO-1) Tight Junction

(85) Jlsiall iyt
Aae V) Al gai dale &3,80) Akl Aadsl Limpall L) 3 Abjgiall Dgeall Taileosl 28l (se
o g 3y L:_ﬁ\) Pro—Inflammatory Cytokines wlgiPU dhiidl cli€gually VEGF
Miiller ) Glial Cells &3l Wally RPE KA Lelual) s)lghall J8 oo lauaaty KA
oda Ll ASlasy Gila) e <5y 5&a) A3kl dady SMle (6 @iy ((Cells, Microglia

.(86) —20 J<&- gl Lailusgl
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Retinal pigment epithelium
Glial cells (Muller cells and microglia)

» v

@ Pro-inflammatory VEGF @
cytokines
(eg, IL-1B, TNFg,
and IL-6)
Intravitreal corticosteroids Anti-VEGF agents

Breakdown of the blood-retinal barrier

v

Vascular leakage

v

Diabetic macular oedema

(86) L&l Aakall) Ladgl sl gokad) Gy diidasall Linslousudl :(20) S

sl Byad PDIA e gsedl (3 Salall L Ul VEGF duegY) Al gai Jale cuaa)

JPA|RPYE gﬁ\ Y Classical Protein Kinase C (u s Occludin phosphorylation
Atypical Jus (b Sl ) Ll ¢(87) @lall MEN) ddee e didall VLAY R
Lo g¥) Dl sai dale Ll 305 Nitric Oxide elisiill 2ol )y ~ iy Protein Kinase C

.(88) (85) Ablesll 36l (e u3ig VEGF
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¢«(91) el uS.u.d\ Oalall Bley) diky 8 Ji Gigang slianl) LN iy aad R
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angiopoietin—2, TNFq, ) sl Jalsey cliSgnadl 5hik .96 Macrophages 5y.<

1(92) Slesl Cayeail] 30L) st Wz aalads (Interleukins, Chemokines, VEGF..
Gl astsg (Interleukin 8, MCP-1, TNFa) z il NF-xB l.iw, Interleukin 1B as
Ghan] 8 oy ) ALYy ¢(93) Llse WA U8 (e Interleukin 6 zlu) iany oy )

srasll (KEN; Vasoregression dues¥) ladl 3 lage Do qunly sed legl)

.(94) Neurodegeneration

Clifis n andd Gub e @oedl) (S Salall LY 8 TNFor Wi apsll 3l deladl aalesy
9 s3sng O LS cdae U Lulladl LAY & Tight Junction Proteins ulall JLY)
pant aity Jalall 138 dasdis Gl ¢(95) daeg¥) Al sai Jalay aigial) Jlesll capudl) ¢yganl
.(96) NF—KB Lasitiy (g9adl) (Sl Salal) &3y elianll 1)
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On QA skt e Agseal) 4l sa Blood-Retinal Barrier BRB (gselll (Gl jalall

00 S Ty i Ly S il i 5 e il S5, 3

Lalal) LA Clads Jeaiy L5;3\ D el KA alall e ok (i o Oy

Obsd e FAIA A Clids Jead 3 JAIA) (gpall AN Galally ¢ asdall L e

iBRB

oBRB

[(97) S

B

Inner Blood Retinal Barrier

Retinal Capillary
endothelial cell

INL

Pericyte
OPL &%

ONL W= . 5
C Outer Blood Retinal Barrier
Retinal Pigment epithelium

RPE

Bmcl-l;s
membrane

Choroid

Adherens Junctions (Als) Tight Junctions (TJs)

A Ggadl (AN Salal) B LGEN awsi J<G A Gealll (AN Jalal) 1(21) J<E

1(98) AR Geadll LN Jalal) :C
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Akl Ala 8y jlal) sia 8 Glas) Hla e Lue 28 810 nm MPLT Nakamura et
(055 1282388 1 1102481 (1) &35Sl R 200 um/200 ms/15% DC al.,2010
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T fixed 950 mW
CRT > 400 pym
0,19+0,39 (4) Jladyl s3s b Tilas) ala oyt Lue 22 577 nm MPLT Nicol o et
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(095 52,62+310,7 ) 32,96+354,3 () B 200 pm/200 ms/5% DC [239]
416 fixed 400 mW
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e 12
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e 12

e 134

naive CI-DME
CRT <400 pm

e 12

577 nm MLPT
160 pm/200 ms/5% DC
titrated to 0.3-0.5 x CWL power

577 nm MPLT
CRT 250-300 um vs. 301-400
pum vs. > 400 um vs. healthy
control
160 pm/200 ms/5% DC
titrated to (.5 x visible MPLT

power

577 nm MPLT
fixed vs. variable treatment regimen
100 pm/200 ms/5% DC
fixed 450 mW or titrated to 4 x CWL

power

577 nm MPLT
100 pm/200 ms/5% DC/fixed
250 mW

Vesela et
al.,2018
[240]
Citirik et
al.,2019 [10]

Donati et
al.,2021
[241]

Frizziero et
al.,2021
[242]
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98,4+256,4 N 122,6+345,9 (1) &<l g 5 100 um/200 ms/5% DC al.,2021
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Abstract

Aim: The research aims to study the relationship between central macular
thickness in patients with diabetic macular edema and the effectiveness of
subthreshold micropulse laser therapy, and to identify patients who are
candidates for subthreshold micropulse laser therapy.

Materials and methods: A prospective, interventional, before/after
comparison study that included 54 eyes of 54 patients with ages ranging from
69-48 years who attended the ophthalmological clinics at Al-Mowasat
University Hospital in Damascus in the period from March 2022 to May 2023. A
comprehensive ophthalmic examination was performed, and Optical coherence
tomography (OCT) was performed, and the patients were divided into 3 groups
according to the central macular thickness before treatment, then the data were
collected and analyzed statistically.

Results: The average central macular thickness after 6 months of treatment in
the first group was (251.71) um, in the second group (338.22) um, and in the
third group (451.37) um, and the difference from the values before treatment
was statistically significant only in the first group (P Value = 0.001). The
average visual acuity after 6 months of treatment in the first group was (0.95), in
the second group (0.75), and in the third group (0.31). The difference from the
values before treatment was statistically significant only in the first group (P
Value =0.002)

Conclusion: We found a significant decrease in central macular thickness after
subthreshold micropulse laser treatment only when the pre-treatment macular
thickness did not exceed 300 microns, and we found a significant improvement
in visual acuity after subthreshold micropulse laser treatment only when the pre-
treatment macula thickness did not exceed 300 microns.

Keywords: Diabetes Mellitus, Central Macular Thickness, Visual Acuity,
Diabetic Macular Edema, Subthreshold Micropulse Laser.
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