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Abstract

Background: The previous studies suggest that Retinal Nerve Fiber Layer (RNFL) thickness decreases over time in
Multiple Sclerosis (MS) and can be a marker of disease activity for patients’ follow-up. Here, we aimed to compare
RNFL thickness in patients with Relapsing Remitting MS (RRMS) during three years of follow-up.

Methods: In the present prospective study, patients with diagnosis of RRMS and history of optic neuritis were included.
Demographic features and disease characteristics were collected and underwent Optical Coherence Tomography
(OCT). OCT was repeated after three years and the obtained values were compared.

Results: A total of 12 patients (11 women) with the mean age of 35.6 + 6.1 years and mean disease duration of 5.3
+ 5.8 were included in the study. RNFL thicknesses were 101.27 £ 9.15um and 92.00 £7.96 um in the left eye at the
baseline and after 3 years, respectively (P-value<0.001). In the right eye, RNFL thicknesses were 99.72 + 16.37 um
and 86.36 = 20.35 um at the baseline and after 3 years, respectively (p=0.014).

Conclusions: We found a significant decrease in RNFL thickness in RRMS patients after 3 years of follow up, in
spite of getting immunomodulatory treatment. We recommend OCT as an inexpensive and feasible tool for outcome
measurement in RRMS patients.

Keywords: Retinal Nerve Fiber Layer, thickness decreases, Multiple Sclerosis

* Corresponding Author: Vahid Shaygannejad
Email:Shaygannejad@med.mui.ac.ir

Research in Medicine 2018, Vol.42; No.2; 106-109 ,

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-07-14 ]


http://pejouhesh.sbmu.ac.ir/article-1-1823-fa.html

A0V TRV (T ol Y

Ly iz

P L S .
,y}“/h?/,j}“,yuf%f’ﬁw

JW Y b o gl cuas dlbl cwas s nd Y Cwlbus pudi oy

SJob adlae S5 15 S

‘aé&hb M.;J cfﬁw },{L\& crd%b Lb)g‘.l.c 47)5 Lét.:.‘&b dawu:.ﬁ cY‘_g).Qés.;.o ..\.3‘95 c\w).;.o ..\g,o‘

TP QLS ag ¢ Sl slos T leas (a9

O Ol Dlgas Sy pe KN ‘Sfu":;\: Sidos €S 5 Sy h\&u\;;@)\,)} 055 5 las) pe DNadss S -\
RNV RIVE RS Q\; oSlials ( Sy 008> (859955 035 5 luas) pe D\adss S -Y
O Olgia) Dlghd) (S p e o8NS ¢ g ptils Didiod S 5 Sy ouStls o Sy iy Diioss 50 =¥

1 Ol Dlehal (S pde o8y ( Sy 008> ( Sy oher Dadiod 50 -¥
O\ O\ ¢ b ,L*:.’é:.ﬁ pe oSy ( Sy 9 S5 o08zas -0
Q\]l\ go\.@_a..a\ LQ\W\ g_sg‘f"ﬁ, ij« s\ gé&-ﬁ’ AASJI.B\: %_;3583),; 55; ) u\..a:«\ (5\.9 Q\l}:& Jgf -9

WASNY/D wlie bl g,

AYWAE/AIVY:dllie il ) g,

r

\

~\
10N>

Jedsr & Yee O\ew 5> (Retinal nerve fiber layer) (RNFL) a8l soos p2 a Calseis o dod o O3 M3 gadlas :Big dlylu
AR 3 By 53 RNFL o aolin o b e ol (51 53 1334 8 (6 S0 55 6 g 08 50055 015 3 g S g St

e J.gw J\ 4w L (Relapsing remitting multiple sclerosis) (RRMS) edos 5 suge=oeS 550
S SB Sy 5 S Fpes Dlaitia B 3y o mas A ailo b 5 RRMS asets & Yo Sleg o b alllan ) 53 tld y9,
alin ol s & p3\in 5 ) S5 Y a3\ o OCT 055 )\ 3 (Optical coherence tomography) (OCT) )3 5 p s o5 5 3 6)5—\@

YN /AN J) s RNFL s . 00 oS asllan 53 ¥[8 2N[D g Sda 3 M P 1Y £V 7 o 53 (N S X ¢ oomn 33 (asly
o 305 53 35 & RNFL Sl oy Cms 53 235 (Pvalue <o s\ s 3 s 5V 53 3 o oor qior 530 [AY 289V 5 jas S
g 5y S D YPIAF XD/ 5 20 L VYA £XVNP b e )

(VR Mgﬁﬁfﬂd\mm')\.\,{RRMSo\)\%pRNFLg\qu oS N s BB Ol (o a.x._sv_hd B3\ aie 53 5§ S A
55 405 RRMS & 3s 53 6 a4 5,5 381 (612 353 W8 5 013 ) K Olge ), OCT

o33 S Sedon (i s Sa g AN (Ll i S (45 5lg

J

Slazel b6 ,Slis & lgie 4 (RNFL | Retinal Nerve Fiber Layer)

()l oad a8 )3 135 )3 llew ol )3 guST ool s I lise sl
loadlne ()l Wl 2Ll 51 a8 ol ol hlew > RNFL casless
398 gy o el hlew ;3 RNFL cowlbus & iloaly flis Jé
B ol & g U 5 F)abin i8S il e ol linag
e o g5he (931 (yamST I cuwd 5l o ol JM3! L RNFL colbus
S)lmal 5 ous 5 GBS S BT (gilon slrog)S pj sslon
Cabes oS (F)ewl basye (MRI) cudblise (uiligsy ()l pgad

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-07-14 ]

Research in Medicine 2018, Vol.42; No.2; 106-109

dodRe

Vel 555 o (as i 030 Silon S (lpl) oSl Jisdge
Relapsing-remitting multiple saib3gus—03iSd5e 59 Sl Juuidso
Sl ao oA dgus 0 &S cwl (gylew g9 (pyzl) RRMS | sclerosis
(Vgm0 Ohilew

P14 Gl cuas Sl g 98T gl 555 Bl 5l Slgce ol
Soly (6503l e sl Jl (S plgie 42 2l (b5 (V)29 omie (ol
ASwd mas g &Y Cwulis Wl o olus 4 el lhlew 5 (6lew

M5 EoLE Ly .J,f.mn Oy g
a_mostaar@yahoo.com :Suig ySJ! Cow



http://pejouhesh.sbmu.ac.ir/article-1-1823-fa.html

VoA ] ol cuas Slbl uac (glbyud Y Colsud puss )y

[|>0wnoaded from pejouhesh.sbmu.ac.ir on 2025-07-14 ]

5l 568 (p) syloline Hlade 5 ui plool Ve a5eniSPSS I3l 5 5l eolaal
RPN

HEPVE

O N 330 S5 g 45 VY ol oS ud adllas 3)lg Hlen)Y £gezes
Jlo 0/F £ /A aslllas gla] )3 (gilow e gy Jlo YE/V £ 5/V Loy
b ggdpl Ohle plo g 39 leys b d90d9Sid b jlan S 09
oW Y Jodo 3 (gilew sla Sy 9 Sl S 900 slaodly .103)S o bl
sl 05 030

T dg 03)5 5 ) 290 S Pl jlow s 6Ky Jlo w1
Pl ele cuas Sl dles S5l Hlog iy (S > 390 S5 3550
Jlo aw I 4 EDSS (ke il Conly miz 3 jlon o5 o i
ool a5 3 gl ol Lol gy 03,8 yusd YV £ <A & MY £ 5l 6,80
Cawl 045 030> LS Y Joad> )3 RNFL cuobuss jolis ((p>05/0)39. lsline
AY £ V/AF & i0g,Suo Vo V/YY £ /30 5l RNFL Coolses ¢ Jlo dus | dm
E VIO & jiog ) Sie AUNY ENFYY 5l g (/> D) pubiy )3 ying ) Sun
oddlae 4 4595 L.l jgals (p>05/0)canly puin )3 yiog ,Suo AS/VE
2ole (VW)Cusl yiog,Sue AVl iy RNFL caolbus oy jlade ¢y
omb @ 2 @ rSe Jlo dw ) e @y slke 3 RNFL calbs
on GBL s g ol ol ey JB bl et g ) i
sdalie (S 358 b ol cuas Ll (L3 ails g RNFL ol
(p>05/0) 0t

RNFL ceolxs

i Vilam pn opSSle il 5:Ske
001/0> 92+7/96 101/27+9/15
0/548 83/91+14/36 79/18+18/25 it
0/284 | 117/91+86/14 | 124/91£13/16 | lss
0/261 61/54+14/18 83/91£8/90 | Jl,0v0
0/288 | 104/54+16/30 | 118/27+22/42 | i35
0/014 86/36+20/35 99/72+16/37 Js
0/121 82/10+28/56 87/68+28/85 it
0/038 96/72+31/16 106+27/03 Sl
0/054 63/63+14/73 67/95+16/89 | Jl,5.05
0/080 | 108/70+20/40 | 113/63+22/75 | i3s3

RNFL: Retinal Nerve Fiber Layer

Ohlew (6080 ilan Jlo ¥ g adllas glanl )> RNFL colbus duslio iV Jod>

(V)cawl 04 0853 pwlpl adol o1y )5 > RNFL

55 081 sl ol 3 e les s gy (OCT) (535 pload] 35505
bl eole! Ghiles o e wree slrasi I (o (A) ol RNFL conlses
S 45 ol i e {A)e) st S 3 (ot (s
dllas ol )3 (Ve Jasd el gloj Jsbo )3 ) 5 lon soeilis 5 @M
ErSe Jo dw (LRRMS lilews ;0 RNFL Coolses yusd (awyp bo Bia
Y

el ody)

PYAVEYNY gl s b g (Longitdinal) Job addllae yog, 4 §uios
RRMS et b 5 lags sl 008 plosil L5 bt oy olp oS5l 3
L RRMS el Lad d)lg adllae cpl )0 (ol cuas Cledll adlu
Job 03 598l Jutlge (sl el (sl yline) WUgd Ko jlne &) a5
Glajlae flgie b glasgome (o pils by g cunl adl JolSS o
Ohilew i plosl (VY)(Cawl o ddpdy 03 S jobo 4y VeV Wlgacse
G5 e 36 RNFL 5 ol cuas p &8 (650 slag)lon 4 M
o3> sy oyl (sl o Aolyb axllae g9 5l i g 390 o3l Bolas
A5 81 T ) wlalT S sladabicols, 5 A5

Slroyd 5 lon e Jsb (S8l 550> Slasiie wdlas il )
ly o8 e 4 Ve b o ) EDSS _slis) (EDSS) Slgil conds
an3 g b5 it Julle Sl 31 Sy o Hse 21
2 b (Col Cunfelyys gt anlee polul ol (ul (30 508
Carl 0Jg5) Fasws jljaleyi « OCT-3 1 oolitwl b pui> 93 y2 yljloy dan
oSS lawgs OCT L0538)5 41,8 OCT s (Zeiss Meditec, Dublin, CA
o2 olojlen (Sbjy pda Sye 0 Sbjy wdy Ol L eyd sl
(Facshes 8) (A o3l &) laSadye (1392 b g0y a8 ploxl (ladec]
@3l Oy 53 b plsl Sl e (glaeslad ool (9 el (Sl
A odlaiw] o pd S WelSg 5 caulis 0ykad I o Sod po (gLiS

Siss ge d)lge dlaai LNAS Cged (60K lp Jwo 4w Gu ohlew
ol 2l gy g EDSS ipiia y2 53 ol cuae Cldl sladles
o 285 )15 i 93 5l OCT o5 )l opidnad S48 Eo Ca oy
5 plosl bulyd plas b g aliie (LSHTL S50 plon

S (Sl 5 (SD) Jons Gl & ik 3l oolil b o8 (sl i
13 RNFL ¢asles duglio gl 505 Ciruogs (103) Slglys 51 ozl L
b Wnodls oo g 4356 . odlazul Paired t-test jge5l 5l ¢ Sloj abai ¢

adlas sl 3 hlan ) ilon Cliogas 9 K815 503 sl Shy 1) Jsi>

Jome Slpsl & (1 Slo

(03] Sl
35/6+6/1

1 (5/4 xo)d) 350
o
11 (95/5 o)) o)
5/3+5/8 (JW) olows o Jobo
1(25 aop)

el ail
b cuas

2 (16/7 soyd)

2 (16/7 so)d)

(12)0)

5(41/7 xop)

L e, s
Fiolr

VDT Y Tl 5T ) —


http://pejouhesh.sbmu.ac.ir/article-1-1823-fa.html

Ol 50154 Ly /)0

ownloaded from pejouhesh.sbmu.ac.ir on 2025-07-14 ]

Y W ¥ YA Y T ATAY (Y oA Y n

[

Cunllo dalllas )> ladiges dgaote
olyad ol JMBI L RNFL Cobus b duwS 5 iy oS jebjlea
(Sl D cylom (sloog S 5 sie B9 5l (BT ol (V0 )
by RNFL Cwbs b oms § (BLd Jlgb s MRI (gla M
Sl EMos 059 4 «(glow 295 dlass b RNFL ¢ pizmon [(V0)diws
Caolbus 5 35 (e (bl gud alllas oyl j2.(V0)3,b bls)l Sly cuas
Gy e ol (S diged pzes S oS 01l a2 (i odnliie RNFL
byl b uis byl ol o Slos JMS] ¢ puizmon ASb o sdaliie glas

g asuie RNFL calses b ol

2 Sely 80ilul Gl Jlnl SO lgie 4 OCT (gyloy g i S5
&S u)l!bd.x]”a.a ©Opg A (\ )39;»& o uul‘nl I)Lo.u «9) dsllas
Ol Gogy ol Iy S (e (b)) 1) (Sopg eanScladlre Jole S5 i)
_\nl.u U.JL))‘ le).g ‘) OCT .)).g)ls o Lo (\\G)Ca.wl ol J:lﬁ 9 Lg.)).g)ls 9
aeds coly 3 6 plgie a1y ol a0l olel & b ) (6 )len
g0 diged po> 3gd5e dldad > & Lo dalllas ouiS o duogi ylslews sy
395 9 Sxe b bppgal @xSe o pbol (ol BT 2L;))
Ohlew (Yol Cannd aloj o Lo 339 (pl b gy 04 dgizne J S 04,5
Olgie 4 09 RRMS fljlos Jolis badd Lo adllas 09)5 5 033,565 1)
ke BB ials ¢ el piaw 0058 Jodss o loyd D939 b ¢4 S dons
A odalde (6580 J 4w |y RRMS 4l iles 0 RNFL cwolsus )

o ble

1. Zandi-Esfahan S, Fazeli M, Shaygannejad V, Hasheminia J, Badihian
S, Aghayerashti M, et al. Evaluating the effect of adding Fish oil to
Fingolimod on TNF-alpha, IL1beta, IL6, and IFN-gamma in patients with
relapsing-remitting multiple sclerosis: A double-blind randomized placebo-
controlled trial. Clinical neurology and neurosurgery. 2017;163:173-8.

2. Milo R, Miller A. Revised diagnostic criteria of multiple sclerosis.
Autoimmunity reviews. 2014;13(4-5):518-24.

3. Sepulcre J, Goni J, Masdeu JC, Bejarano B, Velez de Mendizabal N,
Toledo JB, et al. Contribution of white matter lesions to gray matter atrophy
in multiple sclerosis: evidence from voxel-based analysis of T1 lesions in
the visual pathway. Archives of neurology. 2009;66(2):173-9.

4. Sepulcre J, Murie-Fernandez M, Salinas-Alaman A, Garcia-Layana A,
Bejarano B, Villoslada P. Diagnostic accuracy of retinal abnormalities in
predicting disease activity in MS. Neurology. 2007;68(18):1488-94.

5. Abalo-Lojo JM, Limeres CC, Gomez MA, Baleato-Gonzalez S, Cadarso-
Suarez C, Capeans-Tome C, et al. Retinal nerve fiber layer thickness,
brain atrophy, and disability in multiple sclerosis patients. Journal of
neuro-ophthalmology : the official journal of the North American Neuro-
Ophthalmology Society. 2014;34(1):23-8.

6. Fisher JB, Jacobs DA, Markowitz CE, Galetta SL, Volpe NJ, Nano-
Schiavi ML, et al. Relation of visual function to retinal nerve fiber layer
thickness in multiple sclerosis. Ophthalmology. 2006;113(2):324-32.

7. Lange AP, Zhu F, Sayao AL, Sadjadi R, Alkabie S, Traboulsee AL, et al.

: -
obej Job 5o (wlel lhles ;3 RNFL Cuwlbus yials and o olis a0
Job ;3 RNFL cuwbis oS Slosly Lis iy (slaaddllas .ai8) 0 5las]

b oo il gl 4 ials cpl i g ialS el hlew 55 e
S8 Oezmen 5 (ol cuas Cldl dble Gg Glilew 3 (> oy o]
Vo)l o Bl eyls H1E oy ot peul 0aiS LgS pw (slag,ld b a8

(Y
Sl e dw 3 Jlow YA g9y Cesidy ladllae (Ko 5 el
Iy RNFL Cuolsus L&aoi D olo YA lilows (656K (5:0le a8 Wal> ploxl
dulis 1) polie pl g (65S03lul anlo yiis Juolgd s 5 adllae (glasl jo
oblew 5 olej Jobo > RNFL us S'56 UBT sadl ool p 05,8
Ghen 5 5 hugi alis laadlae I K03 (o (V)b &) el
S 1y Ol JLo Lo 5 plol ol 30+ 5 el ot S 55,
8 xSle 5 (28 3 ( Sliog ( JBgd Cuond |y RNFL cuslsus yinls o
4 Mee ot 539 5SasS ol Lo laely (W)aings )5S
coadl b silles ol piww 0058 o slag )b b loy> <o RRMS
Gblize puss ol b addllas )3 ax ST .Casl iy sWraddllas I ol
» PURRWARN T me 9 L;ol.).’é ‘J‘)L ub]y » RNFL Ceolns 5
Sl JJ) LY ua.élu QJ‘ e W’)ﬁl" LJ"I Lo ol L)AM dhwb G

Retinal nerve fiber layer thickness in benign multiple sclerosis. Multiple
sclerosis. 2013;19(10):1275-81.

8. Siger M, Dziegielewski K, Jasek L, Bienick M, Nicpan A, Nawrocki
J, et al. Optical coherence tomography in multiple sclerosis: thickness of
the retinal nerve fiber layer as a potential measure of axonal loss and brain
atrophy. Journal of neurology. 2008;255(10):1555-60.

9. Barkhof F, Calabresi PA, Miller DH, Reingold SC. Imaging outcomes
for neuroprotection and repair in multiple sclerosis trials. Nature reviews
Neurology. 2009;5(5):256-66.

10. Talman LS, Bisker ER, Sackel DJ, Long DA, Jr., Galetta KM, Ratchford
IN, et al. Longitudinal study of vision and retinal nerve fiber layer thickness
in multiple sclerosis. Annals of neurology. 2010;67(6):749-60.

11. Polman CH, Reingold SC, Banwell B, Clanet M, Cohen JA, Filippi
M, et al. Diagnostic criteria for multiple sclerosis: 2010 revisions to the
McDonald criteria. Annals of neurology. 2011;69(2):292-302.

12. Khanifar AA, Parlitsis GJ, Ehrlich JR, Aaker GD, D’ Amico DJ, Gauthier
SA, et al. Retinal nerve fiber layer evaluation in multiple sclerosis with
spectral domain optical coherence tomography. Clinical ophthalmology.
2010;4:1007-13.

13. Henderson AP, Trip SA, Schlottmann PG, Altmann DR, Garway-Heath
DF, Plant GT, et al. An investigation of the retinal nerve fibre layer in
progressive multiple sclerosis using optical coherence tomography. Brain :
a journal of neurology. 2008;131(Pt 1):277-87.

14. Herrero R, Garcia-Martin E, Almarcegui C, Ara JR, Rodriguez-



http://pejouhesh.sbmu.ac.ir/article-1-1823-fa.html
http://www.tcpdf.org

