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Background and Objective: Diabetic macular edema (DME) is one of the common complications of
diabetes which significantly accounts for preventable visual impairment and blindness. Central macular
thickness (CMT) is a feature found in DME patients. This study aims to determine the relationship between
optical coherence tomography (OCT)-measured CMT and visual acuity (VA) in patients with DME before
and after intravitreal injection of bevacizumab.

Methods: This cross-sectional study was conducted on 100 patients with diabetic macular edema with
involvement of both eyes referred to the Ophthalmology Department of Rouhani Hospital in Babol who
underwent intravitreal injection of Bevacizumab. VA (measured by Snellen chart), CMT (measured by
OCT), clinical and paraclinical factors (including the duration of diabetes, glycosylated hemoglobin
(HbA:), fasting blood sugar (FBS), hypertension, and smoking history data) were evaluated and compared
among all patients just before and 45 days after Bevacizumab injection.

Findings: Before the injection of Bevacizumab in 200 eyes, the mean value of VA (letter score) and mean
value of CMT (um) were 36.83+£12.73 and 425.48+85.18 pm, respectively (p<0.001, 95% CI=12.5-17.5
and 95% Cl=-71.5 — -55.5, respectively). 45 days after Bevacizumab injection, the mean value of absolute
VA changes was 15.24+10.16, and the mean value of absolute CMT changes was -67.83+43.08 um
(coefficient=-0.18, 95% CI=-0.39 — 0.05).

Conclusion: Although VA was correlated moderately with CMT and the polynomial regression model
enhanced the predictive ability, it remains fully obvious that CMT and clinical factors could play an
essential role as VA surrogates.

Keywords: Diabetic Retinopathy, Bevacizumab, Visual Acuity.

Cite this article: Rasoulinejad SA, Babaei M, Meftah N, Gholinia H. Correlation between Visual Acuity and Optical Coherence
Tomography-Measured Retinal Thickness in Diabetic Macular Edema. Journal of Babol University of Medical Sciences. 2023;

25(1): 1-9.

© The Author(S).
[T Publisher: Babol University of Medical Sciences

*Corresponding Author: M. Babaei (MD)
Address: Clinical Research Development Unite of Rouhani Hospital, Babol University of Medical Sciences, Babol, I.R.lIran.
Tel: +98 (11) 32238284. E-mail: mansourbabaei@gmail.com


https://orcid.org/0000-0002-3305-0966
https://orcid.org/0000-0002-4179-7787
https://orcid.org/000-0002-1152-5713
https://orcid.org/0000-0003-0517-2429
http://dx.doi.org/10.22088/jbums.25.1.1

[ DOI: 10.22088/jbums.25.1.1 ]

Journal of

w.
Babol University of Medical Sciences J‘u" (,("' ¥ ”u‘y »

e-ISSN: 2251-7170  p-ISSN: 1561-4107

529 PLR! (159095 g 5 b 0 (5,050 31! A Cunlid g (il > s B

b9 ¥ oSk pol 4o (Optical Coherence Tomography)

T(MSC) b 15 caad 7 Y(MD) giio 153 L7 *T(MD) bl ypnaio o Y(MD) 135 Joasy ol s

Al el il (S pole olStily ¢ Ky oSl gt 05,5 )
Ol el il (S pole olSiils ¢ by, dll eyl s logy lighne dnwgs w5ls Y

Al ol (bl (S pole olStils Dy oaSigly ¥

oS>

Vo goi

5 b M) col oy JB b 4 & Wil cibd @ld 2l J (K (DME) (b (Ysbe pol 1dun 5 alilw
Do e ol b sYsSle pal 4 Mine ylaws 3 &5 sl (S o (CMT) VoSl (655 po cuobis 305 o (6 pSiy BB Uil
Optical Coherence ) ;s pbruil (8155055 b osis (6,505181 (VoSlo (635 po caolies oy bl s Ban b addllas o)
Pl lagimsly: aales S5 32,5 31w 9 S8 (2> Y Slo o3l Mise e 3 (VA) ok > g (TOMoOgraphy= OCT
ey i 4 008 Ao il 93 50 (6650 L 1> (VoS pol 4y M Jlon Voo (55 2 srbile adlllas oyl 09, 9 g
Moges bawgs oad (g Sojll) (ol s ad ploul iS5 Clogiely anle; I3 GyF cod &5 b Sbgy plijlon (B3
ol @ Mol loj e Jald) (Sl 5 (Wl Jelos g ()95 plomasl (1S 9095 b oad (65 o3ll) YoSle (635 po Canlses o[ yhins]
BuF J JB Cund e den (sl (Gl Jlesil diilo 5 o5 jlis (FBS) ksl 8 13 (HDALC) alyjosls (gl s
855 )18 dulie g (o) )90 a9y YO 5 Clog sy

@ VSl 655 0 cwlbius pSilo o (IETHET SCOME) Ll s (Sbe uudix Yoo )3 Ologiulyy 3,55 b alslas 5l i Bl
(VD —=0010) 5 (WO — VWVIB) Cusyp 4 /A0 lisebs] dlols g (D<+/+ 1)) 391 yiog,Sue FYO/FALAD/NA o YEIAYENYVY o
YsSlo (6550 Cualies lhae s (ke o VONFENNE ol @i Bllas Slpis 5:S0ke «Slogiamler 3y 51 o 59y ¥O
(/¥ = <10 =780 ligeb] dlols =+ /YA =y 5) 391 g Suo —SVIAYEFY/ - A

O )S) Jde g il byl YeSlo (6550 canlinsd b bagio jsbo 4 (olin i a2 8] adllas o) s bl 1 36 5 ol
e &1y ol 28 231550 il Jalge 5 VoSl (3550 canlied o conl oy SIS ol Gl33l 1) ey U139 lelon i
A58 ) sl s il

ol o Ologialy ( b S (S (sWejly

HWL| P
VYEVAY
!
VEY/YR
PR
VEV/VIY

Optical ) ;5 plruil (8)Sg05 [ogy b ord (¢ pSojlil a8is culies 5 ol s o byl L S8 cuon @lite 15 (bl jgaio olf Jow) son] dpw Blkwl
A=(VVD OFY (b (S pele oKt Lele aloe . 0L sYsSL pol > (COherence Tomography

© The Author(S).
[TAC-M Publisher: Babol University of Medical Sciences

il gn bl (S ke oIS VIRIPYINY o)l 4y Slidiond o b 1 o vt dlin oy (8]
@bloseie S5 dlie Jia

mansourbabaei@gmail.com : L1, CNPYIPAYAE il Sy Al T Ol oy Slidions ann 5 ol ¢ bl (S5 p5ke o&shs ¢ b 1w T


https://orcid.org/000-0002-1152-5713
https://orcid.org/0000-0003-0517-2429
https://orcid.org/0000-0002-3305-0966
https://orcid.org/0000-0002-4179-7787
http://dx.doi.org/10.22088/jbums.25.1.1

[ DOI: 10.22088/jbums.25.1.1 ]

Visual Acuity and Optical Coherence Tomography-Measured Retinal Thickness .../ S. A. Rasoulinejad, et al Y

doddo

B Lol g ol SYWS e Jlo 5l (S bd Glgiss eda slaslon olod g pasd () Ssé 5 03WlGed oyt wéy e
oS cal b @ls o )lse 31 S (Diabetic Macular Edema= DME) Lubs Y sSle a3l (V=F) ol IS oo 3 o YLS, 5 35 (6 Sy
sLad 5l mle Culi ) e 4SSt )58 oo ) D9 o0 iy (S (B9)S S e g (D LIS ASS (SaS ge (b pE 5) L
38 JHS1 sl g 53 9IS Vb ke 5l (23U mres 9 0y pulSle 4 (0-Y) 39800 Jsho 3, as 3 JHT 2o 13 9 ok )6
3y )5S 6 g wbyidy (igmdjoSlS alos Y gazee (el Jelge g 95T (ol ((Sefiol 5 (e85 e (V) canl cald Sl 53 48
{VDA) i (2> Y Slo pol 5 5> oS 5| (VEGF) 39y Sl

ee 4 ANti-VEGF 1500 cuonl sxnd olis (VEGF) Bgye Jubgul as,y ,e516 o obs YoSle pal 3 18,0 ovbe o olgie 4
Tl g 45l (S gpn JLid 4 Ml e (Bgpe JLbiguil 1) 598 ply (A-VY) Al e 48 gl (gl o) YsSlagh ply )3 gl 4035 S
ool (1) 350 9lads e (2> Slgis) 5 VSl pal ol i b g 00 ) 5 4Sed (5 pdide 4y yoxio &Sl LI 3L oledl
IY=VF) wlosls i 2> (Y gSle pol 4 Mise (slapaiz 1> (VA) ol @ 39000 2 1y Clagiaslyy 2l 1 52,5 556 cplowl Sl o (b

Optical ) 5 plrd (3155055 Gool | (e (5 320905 5 Y 2905 b )l yengead 1 (o5 &30 2 VSl pol 0 5 e s
DB b amd e ojlal (555 mder 4 (559 ploas] (389095 coplplis (VY) 2950 (5,505l exles e (COherence Tomography= OCT
(OIY) LS gy 2 2909 2 1y 4Sed slooliyg) g 0,8 odlitsl (68 Sy Glsis a9 (ST Ll I3 e Glsis @ ol S YSlo ol sl )
S0 SV Lo (538 po Cunleds iyl YoSlo (yguasl i3> plRim095 e 3 4Sed il 3l e (gl sl il o ol el 205N
alloo cpl W39 i8S 5lai ) (gl 3 Sdas 550 g Sy L)l lp @l O (lp (IR plgie 4 Kl )99 ol (B 509 L ord
9 8 (ubd Y sSle pol 4 Mie (ile 3 (ol > g ()98 plnesl (B)S095 b o (655031l (Y 5Slo (53550 Colid (p LS| e S L
2 plol Clogiale aley S5 55 5l axy

W g, g 3130

Voo 9y » IRMUBABOL.HRI.REC.1400.224 'L b (Sij pole olKuisly M8 ateS 13 coguad jl L (oaaie anlllas iy
Glogiawlys 5 00,8 daxalype bl Sl Al el Ol jlows (S i Gisw 4 WAA Wil coldd VAY jgy 505 5l a8 0bd sV oSl pol 4y Mie lews
A5 el s S b

ZEISS Cirrus jl oslizal L1y s,9 ploxudl (31,5 9095 polas conins aastia Sy (VA) 15 plowl OCT _lul p 0bd (Y oSke pol anseiss
Bp 3 U8 Canyd ol S g YoSlo (655 0 Caslusd pitmod gl Cawd 4 padin Sadpe (3,8 2LiS aidy Y- I L HD-OCT 5000
g9 0. Mool il Jlages > ol Gis glaedgizs plai b Jlw 03 JBlas coso @y &S subd Shgid,y b olydl s (655051l day 50, ¥O 5 Glogjumlss
CrslSymn s & M) loj ©10) bipe (S5l [l slbesls cipizpan 5 adllas 3y VSl (5350 Coliid g oo ¥ s
25 25 ot JIo 2y ol 1 (S5 Jlastol 5 555 L d53b (g5 155 oSS

Alr) g s @B SISl @SS wlsye ol gl (Y SIS s dil (luST L o5l ey (slacs)brial o b ooy
L 28 adllas I YeSle pol g 5JLd b (galS olu)b

lAplyr” Meye" slaai jl oslitul b pwsgiasliy baee opl 3 sy g b Julow ples g 50 3l (V) (F,7,F a5ews) R asliy 55 aodl

o 5 35 (Vo) ETDRS 6505 0 sl Jolao (sl 0405 il .3 ploul "hrbrthemes” 4 "psychometric™ "ggplot2™ "ggpubr”
Jey @i i mosls & Ll 5185 )13 0 3550 By prounkB9 S50l S (1505l 5 Q-Q Jlaged pl S gt Jlages 5l eslisal b lnosly (9 Jlo
Pl g0 S8 g iis: o b B S &5 05 oalitl (9S8l (g0l 5 (s 00 52 90T sro ] (Siauad ey Sl 005 g

A b S s 5 )l gne g bl i ]

Journal of Babol University of Medical Sciences, 2023; 25(1): 1-9


http://dx.doi.org/10.22088/jbums.25.1.1

[ DOI: 10.22088/jbums.25.1.1 ]

¥ hS0s 5005 Jsy denl s /b5 eY5SLe o3l 53 695 ploma] 3T 5055 oy b o (6550l S cualins 5 sl o

b adl

0l Cud b Voo )0 Ologiawles 3555 51 i oV Jsia) 8390 Jlo PYIVEUYY cpwr 60le b (5 585 OV g 540 425 FY calllas 3 )50 Jlow Voo
O 1 Ske wologiuwlyy 81)55 5l Gus D yiog,Sue FYD/FALAD/NA o YEIAVENYIVY 55 a4 YsSlo (635 o Cuolbus (pSko 5 olin is (Sl
(Cl720=AV/0 = VWV P<-/+Y) ol Sos wb 39 yieg)Suo YOV/SOEFY/AT § OY/-VEVFIVY iy 4 VoSlo (655 po cnlns (pSilio 5 ool
5 e S o gl bLS) A8l dge 30,5 5 e g8 HB sk 42 (C780=-YA/D — —00/0 P/ o)) YSlo (53 10 Colsus o2
s 9390 (Cl7A0 ==+ A = = [VF) = JAY  Sisads sy 0505 45 31> (L5 (695 plomad] (815 5095 b o (5 puSo3lsl gV oSlo (555 yo canlies
720 ==+ JA = =+ IVY) =+ /AN Loy 5l s VoSl (658 yo Canlbus g (olin Gl (Sl oy 0503 2292 =+ [NV Lodld (5l ygu Sy bas
() JS&) 590 (ClZ80=VE/V = YYI¥) YAV s 4 (C

EVINVEFY) A ol YoSlo (35 po Cuolbus Slynss 1uko 9 VOIYFEN /NS ply ol s @lps (:S0ke cologiunlsy 80,5 51 oo 55, ¥O
e Slps o 5 xe (Saoed D939 pis osimd Ui a5 g (Cl7A0==+ /YA — +/-0) =+ NA L plp yopasl 3o Ol s Siaods oy
ot 35 b Yo (55 50 Culus g (ol o> (g (oo Ol 3 (S (Stren &5 Jo 53 Gl YSlo (555 10 Caolies 5 (ol o>
ol 4 Mol loj e ey 59 LT ¢pizman (Y JSU5) A5 sdliie (C780=/NA = YI\¥) V/5S s o (Cl7R0=—/0Y — —+/V+) = /¥Y
(Y Jgi2) a3 L YgSlo (658 po Cuabiud 5 (ol > (o |y (g8 JB (Staon abjoSlS (mglSgan g Ll ()55 133

b g S5 900 Olasuin ) Joss

JORER W gl by
Ve (2145) iz 95 p2 (635 13) (olows Egoe
(31925) ccupmmnia>
¥y S0
av o)
FYINEAVY (Mean%SD) (L) o
VA/¥E/5 ) (Mean£SD) (o) cobd 4 Ml le; oo
ASETAY) (Mean+SD) w655 ywolS gon
(KW R RRTS
£5(YY) PR RARE
£5(VY) \DAVE
FH(YY) \RIARES
Y (V) Sub Y/
(Yo/As o XoI8Y o ~) <[AYAVOE-/-AFY Mean+SD
(0 9)a1ax5 OCT (UM) Canlies €55 0 ot
b+ (v) <rva
ov(vs/o) YYO-Yaq
YS(\Y) Foo—¥V¥
vA(Yo/a) >V
FYO/FAEANA Mean+SD
FY(FY) (o p)olass ¢ Jad Sloyd yd gund]
VA(YA) (30 2)oliss ¢ s (pdgund] (yoy oy
YY(YY) (1o y0)olaws YU 68 Hlid
@1 (30 P15 gty yuglS e
Y- V/YAEYD/VY (MeanzSD) (mg/dl) kb o5 a3
b-(8-) (30 2)olass el pido (8ld (Shigid
yo(va) (3o y3)olaas (sl Jloeias!
V-(0-) (30 3)ss5 (NA)” s 03 >

*NA= Not Available

Journal of Babol University of Medical Sciences, 2023; 25(1): 1-9



http://dx.doi.org/10.22088/jbums.25.1.1

[ DOI: 10.22088/jbums.25.1.1 ]

Visual Acuity and Optical Coherence Tomography-Measured Retinal Thickness .../ S. A. Rasoulinejad, et al I

20|
(20/400)

40 |
(20/160)

7= 0.4899

Visual Acuity(Letter Score)

60 | —
(20/63) I‘Z— 0.6032
-
80- - e
(20/25) Legend
e - ° = After treatment
= Before treatment
100
300 400 500 600 700 800

OCT Thickness Central Subfield(pm)

o 31 3 8 5355 ol 5159055 b 5 5 03151 $Y35lo (635 o Conlins 3 iy odn (ST g} IS5
Lol 245 0315 (5L (5 S Sy a1 o )3 A0 ekl dlold b (s ygaw Sy s Joe

507

Absolute Change in Visual Acuity(Letter Score)

187

= - = T Wi ¥

s e, = . )
=

. akem _ < e % o
: - ORI
T T 2 " e v ———
e 15 * g —
——=" el teia . . E et
! - -- f)p-’l— - s e -
gy ol 105! i E . . _____/ - . .

5] =

0 = _— -
Z B R —
= -
5 12 o
-]

v - ki s s W s
.. *
254 0,94 .
T o 100 200 2300 ) 09 [
Absolute Change in OCT Thickness Central Subfield(pm) Relative Change in OCT Thickness Central Subfield

SYsSlo (535 0 Cnlbud Wl ki 5 (aliay ot Ok 41 bigaype (GO (5310 ogmms Sy s 9 (FSTy o905 .Y IS5
o 0313 i (5 S K5y 41 740 linebl Juolgd o o gt (D ¢ (3l ol pantd (3. 5599 ol (8145 9097 b o (g 50510

ol

Journal of Babol University of Medical Sciences, 2023; 25(1): 1-9



http://dx.doi.org/10.22088/jbums.25.1.1

[ DOI: 10.22088/jbums.25.1.1 ]

hS0s 5005 Jsy denl s /b5 eY5SLe o3l 53 695 ploma] 3T 5055 oy b o (6550l S cualins 5 sl o

L aad i g Jolgs mlw o bLI LY Joao

el Z‘.’W C’wlwu “ M ) S p-value bli,l g Jole
b il AWEI L  Ssod Laile SYAI )
o
Y — 5V -I¥¥ AR by & Ml ploj e
Cald @ Wl gyloj Ge
—JFO — =</ —J¥E o[evY (oo 531 L) (ool s
—/fA——-]-0 —+/YA <e/+) (Oley 3 ) (i o>
ofeN — < [¥D <IY¥ <.[+0 (oloyd 5l i) YeSlo (635 o Cunlus
oY — - If5 VY Selod | (oo 5 o) YsSlo (g3 ye canlins
R aidial AL </-) b oSl gl gen
Ll g 23
—e [N — = I¥Y —[¥F <ofen (Oley 5l i) (2l s
—e [N — = I¥Y —[¥Y <ofen (Ol 3l ) (ol o3>
AV <I¥Y el | (oleyd i) YeSlo (635 pe Cunliess
WA I\ 4 Nt ooy (g ) YSlo (655 50 ol
/50 — /A <[A- <eofeed Al 56SI5 slSgan
A9 (gl g
—e [V — =YY — /oY <efee (oloyd 5 i) (olw
B N 1 —I¥¥ <efew (oloyd 5l ) ol i
AV N -I¥Y <elooN | (obeyd 3l i) YeSlo (655 e caobs
Y — - J0F Nire <efee (oyd 3l ) YoSlo (55 yo Cunlses
Sl
YEY/ - YY/+ - <efee sl oo A8
fe = VA VY- <ol oSS puslS g
N v e — =0+ —Nofes <ofew) (OLQ)_) 5! u,MJ) PELHVRLINES
YO/ ee —=Ne]0n =0/ <ofew (olo 3l ) (low s
YY/eo —Qe/en /.- elooN | (obeyd 3l i) YeSlo (655 e caobis
O+ — 50+ YA+ - <efesy (loys 5 ) YoSlo (655 po Cunlsuss
Ve — /ey YRR <ofee) ol s ol

213 8, W31 g 090 92 903l A B dile OIS g 31 a,ul&&JMqM%,&*

S5 4ol g Cou

b bwgie (Siod 35 Gloyd jl G sl Stuwon ailod .l 35 (s pSedin jyb 4 YoSlo (65500 Colbus § ol i adllas oyl

Lol sl ge o) plimag) Hais g ol s 5By o 3l (obd (YoSle pal 45 oad ol (VV) b osmlie LS adlas alie Sio Lials
rhie Cigo & ASS ey 69 plradl S s05 sl b o il eyn 4 Sl o] Cige Slee S g S5e plo I pliabl
3l |y 2> Yo ool 5 s> (il |y ol ol oty 53 ol ym 1 8 Bl olal S 4 5 25l oISl YL 2535 L

Journal of Babol University of Medical Sciences, 2023; 25(1): 1-9

(0) w5


http://dx.doi.org/10.22088/jbums.25.1.1

[ DOI: 10.22088/jbums.25.1.1 ]

Visual Acuity and Optical Coherence Tomography-Measured Retinal Thickness .../ S. A. Rasoulinejad, et al v

dallles (pl glaadl 4 asgi b yizmen D GLis VAL /YF I YeSlo (635 10 Caslbus g (ol is o bawgie (Swed (g30x10 Silllas
)5 5095 b o (65031l (Y oSle (635 o Caoliuss a5 s o3l L5 o Ko 9 AlBST adlllas ;5 .59) bls)) 13 VSl (655 po cnlnis b by o>
byl (2ld> YsSlo ol 4 Miss ooy 3 (ol @i b (g8 BB psbo & )95 0255 (Sgpm (250 Cebed 9 48l ) mle w2 ()95 plona]
e k> Y5l ool 4 Mios il 53 (liay > 5 3,Shos oae 04 (i e ol S plsis ) 498 0335 g i Sl gl )l
b)) ()9 plnadl (359055 b odd (6 ,5o5lnl eV sSlo (655 10 ol o didly ol ), Ken o BIUMENKIANZ Lo asllas alie (YY) 23,8
BB jeb dycloyd 5l 5oy Ae CusdS 5l s a8 08 8l yd (y5kiel 135 ubd (Y eS Lo ol dy Mie o ylaws ¢ 3aiods ol 0 0l ol i b (g)b gxe
Colbus Linls g ol s GilBl L aae BB jsb a4y yajliel 55 L yleyd 48" wsly 4l %] g bliyl 0 YeSle (635 0 Culius yialS L aag
VS o3l & Slisn Jlows SOY (59 32 S0 5 BIESSIEr adllas (YY) coul bl 13 5555 ploned] (315505 b o (5,515l (Y58l (535 50
Clogiamly 52,5 3l o (2l o> 5l (S8 JiSu L ()98 plomadl (S5 9095 L odd (5 xS ojluil (Y Sla (3 50 Cualbiud ) s o 0l L (b
(VF) o (2l @ 3 s el tile Ologianlyy 305 9 ol b 5

Fam g oy 51 JB YoSle (53 50 canlins 5 (2l > G () me LS| iz YOV 59y 0 (o 53 (0bd (Slgiss) (il Clidos 4
) 6355 plomdl (8,5 5055 b 00 (655031 SV 55l (53 po Cuolid ppiman Lol o S Ly il (SY5SLo ol 4 Sliee il 53 IS Loy )3
slass! 5 23 ($Y5Slo o3l & Se ool 33 (alir S (slyy (23S s & Ll S o iy (b bl 3 9 I3 S e @
bd YsSlo pal ay Mo ylow y3 VoSlo (655 50 caalies (618 0518l (slyy (aamwlio Jljl OCT &5 wisly olis ) Ken 3 GOBDEI (YY) conss
5 1S1aM (piman (Y0) 03 e wgd 6 yinglS5 5 bl clll b 1y sl oaiS wags YsSle pol Wil e OCT (ol s ogde ol
YoSlo (635 o colbus g (olin s Lol sl ol sV oSlo pl &y M (jlaws 13 YsSlo (65810 Colsnss g olin s (s (6l gime b5yl ) Sen
5 B ise [ 5D Lisa Jlasl a8 wioly L o) Ken 5 SHEN (il s 6 53 (VF) Wad odlizul b SeilS )3 5000 ols 4 w5lg5 o
(YY) )b bl obs oYeSle pol ay Mice o jlow jo (olin ©as b ()18 008 dgdoee slis S5 LSS

&S amo cpl 4w o (L 1y Al jeSS uglSaen g Ll (e A ol e Jsb g adsl ol G e ()b bize bl 6 pusie SO 54U
it (6 pVL (ol oo Ghls b joSS gl gen o LU (8 A5 Sl ghaw g SelisS Cubd e b b (0bd (Y sSle pol 4 Mo o lew:
Oless o 8L )3 fylSam g ACN &8 Jlo )3 el (bl (Dlagialss 05 5 dm b J) YsSlo (535 10 coliess § iy St b o ccpsizpan
By o8 2l oy Kan 5 DAIBN (yl 1 ogdle (YA) 5,15 loyd 4 syt Gy s JB ssb & Fioml 4yl GYSSLo (535 0 Colies b s
O O ) g o o)Sen 5 1S1AM o adllas wlie (V) 39800 2li G d2 BB 29 4 2ie Gl len o Clogiaelyy i 395
(V5) 253,55 1o YoSlo (635 o ol 5 iy s 5

ad S Jils g W 03)55dl yljlen ST adllas (pl )0 4Ll g (oS sla Sho b 4 S sl She b)liS adlas pl sle Cudgisns
S 298 aseide Al (g NS el (6) B 9 () wwd 93 4 Glilow el glaodly ol ¢ Jlie Glaie 4 35 3 00 255 b ]
538> laimess calid 2 9 s byl i (b SleMbl b (ly )3 (Jlo 13 €8 slass) 108 (o ) gy > €S iz 5 Jlo i slew
Dygl Camd & ol s 3590 )3 g

b (Stunor cpl g Cly (Stsen o3l (ad Jio S > VSl (6550 Cunlied b bawglo job @ gl (ol o adllae ol @ls (olul
13S0y (el bty @izl 35 Capol s i Ul 5 gmsSy Jbo 6l5) gl Jolgs polos ¢ blio 5 .l Liljl (glalos din (ygpeS ) ) o0lial
Lo slaadly @dly 1 .os ) 5Lo (b (b (glaodls a4y ¢ 5 585 (sl g S puonal (sl (] Sy Sl o el Goyb 5l ol Cus @ cus
la @i Gl )9 plradl (S5 5095 b 0l (6 pSojlul (VoSle (639 50 Canled (Al ) wiedy8 Slop> (bgy S e ]y Clegialy:
S (o (B

P g b

33,5 o I8 5 S5 il S pale oSl GMS] azieS 5 (5y5kd 5 ligiog Cogles ;1 Abumsis,

Journal of Babol University of Medical Sciences, 2023; 25(1): 1-9


http://dx.doi.org/10.22088/jbums.25.1.1

[ DOI: 10.22088/jbums.25.1.1 ]

A 01593 9015 (Jawy danl [ 0l (VoS pl 13 (559 plomuil (81,5 5055 gy b o (505031031 4l Coolid ¢ (ol i

References

1.Cheung N, Mitchell P, Wong TY. Diabetic retinopathy. Lancet. 2010;376(9735):124-36.

2.Wong TY, Cheung CM, Larsen M, Sharma S, Simd R. Diabetic retinopathy. Nat Rev Dis Primers. 2016;2:16012.
3.Jonas JB. Diabetic Macular Edema. Asia Pac J Ophthalmol (Phila). 2020;9(5):377-8.

4.1xcamey M, Palma C. Diabetic macular edema. Dis Mon. 2021;67(5):101138.

5.Lee R, Wong TY, Sabanayagam C. Epidemiology of diabetic retinopathy, diabetic macular edema and related vision
loss. Eye Vis (Lond). 2015;2:17.

6.Patelli F, Radice P, Giacomotti E. Diabetic macular edema. Dev Ophthalmol. 2014;54:164-73.

7.Daruich A, Matet A, Moulin A, Kowalczuk L, Nicolas M, Sellam A, et al. Mechanisms of macular edema: Beyond
the surface. Prog Retin Eye Res. 2018;63:20-68.

8.Jampol LM. Classifications of diabetic macular edema. Eur J Ophthalmol. 2020;30(1):6-7.

9.Boyer DS, Hopkins JJ, Sorof J, Ehrlich JS. Anti-vascular endothelial growth factor therapy for diabetic macular
edema. Ther Adv Endocrinol Metab. 2013;4(6):151-69.

10.Cohen SR, Gardner TW. Diabetic Retinopathy and Diabetic Macular Edema. Dev Ophthalmol. 2016;55:137-46.
11.Miller K, Fortun JA. Diabetic Macular Edema: Current Understanding, Pharmacologic Treatment Options, and
Developing Therapies. Asia Pac J Ophthalmol (Phila). 2018;7(1):28-35.

12.Diabetic Retinopathy Clinical Research Network, Wells JA, Glassman AR, Ayala AR, Jampol LM, Aiello LP, et
al. Aflibercept, bevacizumab, or ranibizumab for diabetic macular edema. N Engl J Med. 2015;372(13):1193-203.
13.Motta AA, Bonanomi MT, Ferraz DA, Preti RC, Sophie R, Abalem MF, et al. Short-term effects of intravitreal
bevacizumab in contrast sensitivity of patients with diabetic macular edema and optimizing glycemic control. Diabetes
Res Clin Pract. 2019;149:170-8.

14.Wiley HE, Thompson DJ, Bailey C, Chew EY, Cukras CA, Jaffe GJ, et al. A Crossover Design for Comparative
Efficacy: A 36-Week Randomized Trial of Bevacizumab and Ranibizumab for Diabetic Macular Edema.
Ophthalmology. 2016;123(4):841-9.

15.Baskin DE. Optical coherence tomography in diabetic macular edema. Curr Opin Ophthalmol. 2010;21(3):172-7.
16.Groneberg T, Trattnig JS, Feucht N, Lohmann CP, Maier M. [Morphologic Patterns on Spectral-Domain Optical
Coherence Tomography (SD-OCT) as a Prognostic Indicator in Treatment of Macular Edema Due to Retinal Vein
Occlusion]. Klin Monbl Augenheilkd. 2016;233(9):1056-62.

17.Michelson G, Forst T. Diabetic Macular Edema in Diabetological Practices. Klin Monbl Augenheilkd.
2020;237(11):1320-5.

18.Chan GC, Muhammad A, Shah SA, Tang TB, Lu CK, Meriaudeau F. Transfer learning for diabetic macular edema
(DME) detection on optical coherence tomography (OCT) images. 2017 IEEE international conference on signal and
image processing applications (ICSIPA);2017:p.493-6. Available from:
https://www.researchgate.net/publication/321416904 Transfer learning_for_Diabetic Macular Edema DME_detec

tion_on_Optical Coherence Tomography OCT images

19.R Core Team (2013). R: A language and environment for statistical computing. R Foundation for Statistical
Computing, Vienna, Austria. Available from: https://www.R-project.org/

Journal of Babol University of Medical Sciences, 2023; 25(1): 1-9


https://www.r-project.org/
http://dx.doi.org/10.22088/jbums.25.1.1

[ DOI: 10.22088/jbums.25.1.1 ]

Visual Acuity and Optical Coherence Tomography-Measured Retinal Thickness .../ S. A. Rasoulinejad, et al i

20.Beck RW, Moke PS, Turpin AH, Ferris FL, SanGiovanni JP, Johnson CA, et al. A computerized method of visual
acuity testing: adaptation of the early treatment of diabetic retinopathy study testing protocol. Am J Ophthalmol.
2003;135(2):194-205.

21.Diabetic Retinopathy Clinical Research Network, Browning DJ, Glassman AR, Aiello LP, Beck RW, Brown DM,
et al. Relationship between optical coherence tomography-measured central retinal thickness and visual acuity in
diabetic macular edema. Ophthalmology. 2007;114(3):525-36.

22.Alasil T, Keane PA, Updike JF, Dustin L, Ouyang Y, Walsh AC, et al. Relationship between optical coherence
tomography retinal parameters and visual acuity in diabetic macular edema. Ophthalmology. 2010;117(12):2379-86.
23.Blumenkranz MS, Haller JA, Kuppermann BD, Williams GA, Ip M, Davis M, et al. Correlation of visual acuity
and macular thickness measured by optical coherence tomography in patients with persistent macular edema. Retina.
2010;30(7):1090-4.

24.Bressler NM, Odia I, Maguire M, Glassman AR, Jampol LM, MacCumber MW, et al. Association between change
in visual acuity and change in central subfield thickness during treatment of diabetic macular edema in participants
randomized to aflibercept, Bevacizumab, or ranibizumab: a post hoc analysis of the protocol T randomized clinical
trial. JAMA Ophthalmol. 2019;137(9):977-85.

25.Goebel W, Kretzchmar-Gross T. Retinal thickness in diabetic retinopathy: a study using optical coherence
tomography (OCT). Retina. 2002;22(6):759-67.

26.1slam F, Ashraf M, Zafar S, Masood H, Qureshi N. Retinal thickness and visual acuity in diabetic macular edema:
an optical coherence tomography-based study. J Coll Physicians Surg Pak. 2016;26(7):598-601.

27.Shen 'Y, Liu K, Xu X. Correlation between visual function and photoreceptor integrity in diabetic macular edema:
spectral-domain optical coherence tomography. Curr Eye Res. 2016;41(3):391-9.

28.Ach T, Hoeh AE, Schaal KB, Scheuerle AF, Dithmar S. Predictive factors for changes in macular edema in
intravitreal bevacizumab therapy of retinal vein occlusion. Graefes Arch Clin Exp Ophthalmol. 2010;248(2):155-9.
29.Daien V, Navarre S, Fesler P, Vergely L, Villain M, Schneider C. Visual acuity outcome and predictive factors
after Bevacizumab for central retinal vein occlusion. Eur J Ophthalmol. 2012;22(6):1013-8.

Journal of Babol University of Medical Sciences, 2023; 25(1): 1-9


http://dx.doi.org/10.22088/jbums.25.1.1
http://www.tcpdf.org

