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MS} -FrARSH A A7 2 4= 915 S (neuromyelitis optica
spectrum disorder, NMOSD) ¥ MOG#A & & & (myelin
oligodendrocyte glycoprotein antibody-associated
disease)= FA AALE &3l At 4 AT MS&= 284
RERAA B0 2 Qlsto] Zgtol| glo] of#|go] At &
A MS A2 2017/2024 McDonald 7|&0] whe} &2 27|
2894 (magnetic resonance imaging, MR 7|¥to &
o|Folx|u] WE|Q] FZHA, AJ7HA E-x 17l7L Halolct!?

MiS®] Ea5 Welshd 54 5 Shhs JuaS] Wel(perive-
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Multiple sclerosis (MS) is a chronic inflammatory demyelinating disorder of the central
nervous system, driven by immune-mediated myelin damage. Unlike neuromyelitis
optica spectrum disorder and myelin oligodendrocyte glycoprotein antibody-associated
disease, which are diagnosed via serological testing, MS lacks biomarkers, relying on
magnetic resonance imaging (MRI)-based spatial and temporal lesion dissemination per
the 2017/2024 McDonald criteria. Perivenular lesions, a hallmark of MS, first described by
James W. Dawson in 1916, are now visualized noninvasively using advanced MRI. Emerging
biomarkers -central vein sign and paramagnetic rim lesions- demonstrate high specificity,
improving diagnostic accuracy. Artificial intelligence innovations enhance biomarker
detection and monitoring, enabling personalized therapies. This review highlights key MRI
biomarkers, clinical interpretation, and recent advancements in MS diagnostics.

J Korean Neurol Assoc 43(2):75-82, 2025

Key Words: Multiple sclerosis, Magnetic resonance imaging, Biomarkers, [ron

nular lesions)°|t}t. ©]& 1916¥ James W. Dawson®] 2J5}
o] 202 7EHIom & F910] RAMTY ujES
Holk Dawson's fingers® & d#A okt H MRI 7|&
O] o 2 o]t S HIRGA o2 A4S 4 QA H
Rom FAAHH A (central vein sign, CVS)2F A HIF
2] WE(paramagnetic rim lesions, PRL) 5°] MS 0] A}
ERAAR FETT 9k H T Q3R (artificial intel-
ligence, Al) 71&9] W3 917 o5 MRI 2R AAS] A
o] B RZE N Qlrk. & =ofl4f= MS Aol Ego] B
8 MRI AEFAA R} 11 = i, A 532 Jejs) &2
A B

75

This is an Open Access journal distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/) which permits unrestricted, distribution, and

reproduction in any medium, provided the original work is properly cited.


http://crossmark.crossref.org/dialog/?doi=10.17340/jkna.2025.0012&domain=pdf&date_stamp=

oy
ot
ol

-

MO

MS9] e 1980t MRIE &°ff W4 HelQ] 247} g
Il o]& A s gt £3] 20019 McDonald 21 7]
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space, DIS)?} A|7F E-3E(dissemination in time, DIT) 7}
o] 4] A& Aegton o % v.e wiE 1 A MSE 2
oot 4= QIES 20054, 20104, 201799 7]o] /=
2| 20249 7oA E WG T4 lele MRIE &6 A9d
= e 74 A
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Table. Key MRI changes in McDonald's criteria for MS diagnosis

(Table). 20244 7|24 CVSe} PRLE] MRI £74& 37}
oto] QA Sl flol® AeHet 4= JEE 5kl A4 (op-
tic nerve) S¥A FG 02 F7Fect > 20179 71004
+ 14 W (cortical lesion, CL)ZE DIS Beof] 7Fshich”
20104 7]=oll A= 47 FA(AF R periventricular], T
AAjuxtacortical], 9totf[infratentoriall, 24 [spinal
cord]) & 2711 F-9] oldolA ¥El7} st o HolH DISE
TEohs A0 R ojdHt 7|&S Asletglon 27 X
flote] 2357 HEIY B2 PSS BEZESAl] AT Aol
= DITE &0k S okt

7| DIS, DIT # 7]20] F7ksto] 2 7gtEol 23t

Year Major MRI criteria changes
2024 Inclusion of central vein sign and paramagnetic rim lesions
Addition of optic nerve as the fifth region for assessing DIS
2017 Incorporation of cortical lesions into DIS assessment criteria
2010 DIS fulfillment requires >1 T2 lesion in >2 of 4 regions (periventricular, juxtacortical, infratentorial, spinal cord)

Simultaneous presence of Gd—-enhancing and non-enhancing lesions satisfies DIT

2005 Spinal cord lesion considered as infratentorial lesion for DIS
New T2 lesion appearance after >30 days accepted as DIT evidence

2001 First inclusion of MRI as a core tool for diagnosis

DIS criteria required >3 of the following: 29 T2 lesions or 21 enhancing lesion, =1 infratentorial lesion, =1 juxtacortical

lesion, >3 periventricular lesions

MRI; magnetic resonance imaging, MS; multiple sclerosis, DIS; dissemination in space, DIT; dissemination in time.

Figure 1. Examples of periventricular white matter lesions as referred to as dissemination in a space in the McDonald criteria. (A) White
matter lesions in direct contact with the lateral ventricle and in juxtacortical region. (B) Characteristic periventricular white matter lesions
which abut perpendicularly to the main axis of the lateral ventricles referred to as Dawson's fingers.
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Figure 2. Examples of central vein sign. T2-hyperintense signal and a thin, linear-shaped paramagnetic signal that runs centrally through

the corresponding T2 lesion (yellow boxes) in combined image with FLAIR and susceptibility-weighted imaging techniques. FLAIR; fluid at-
tenuated inversion recovery.

Figure 3. Imaging of chronic active white matter lesions: the paramagnetic rim. Representative axial 3T images of a relapsing-remitting MS
case showing a PRL (red boxes) and a non-PRL (white boxes). PRL are defined as lesions with a paramagnetic hypointense phase rim sur-

rounding an isointense or slightly hypointense lesion core in susceptibility-weighted imaging. MS; multiple sclerosis, PRL; paramagnetic rim
lesion.

78  miekIZIRete|X] M4A3H 22, 2025



LEdss

o2 Byrhgka 9l ol 20249 McDonald 71&0AE &
o A% 718 AP CVs7t 678 ol BEFE ZMS
Eol& 95%)2 CVS 7|E0.& Ao3irt? olet ol 20249
McDonald 7|0l CVS7F 3414 0 & Bhg=dA MS At 4
w7t /jAEe] E3] BEEst MRI 4zdo]lA 2 Zeho] 7]
ojg A0 & 7|thgck! B

CVSt BBB &/t 9¥He W A% & whgaieh >
27] WA= ﬁr—rH GRS
Hol A= wAIRE A 24 et A&EH I Aot A x
2/g3tet d o] WHH T2* T SWI J/dolA 4=
4 H52(paramagnetic rim)& WeRdTEM 7 20244
McDonald 7] CVS7} 3412 2. 2 WFg=HA] MS 2]
A7 il 53] 5jE W, B5E s3] A Aol
& 383k A0 2 F|gjg B

3. PRL

MSE E3A3419 45

4

4 A4S EX 0 2 ob H % (rim)o]l Fo] F-+-3t &5t
% vAlotw A E(microglia)@t HA A E(macrophage)’l &
Zzlo] PRLS FAJRICH 230 W 7R g]e] d AR L 27

Al W 2" (ferritin)oll 29k
I} Akt

PRLZ #5+-& 719k MRICIA] WE FR9] A7 )
FHE HEE Hy 5 W (ron-rim lesion)2 & E¥
CHFig. 3).%° PRLE SWI, a4 A =5 quantitative
susceptibility mapping, QSM), T2* J3AolA Ao g %
FE 7T QSMOllA] 84%2] YIS BTt QSM2 A
14 Z]—_g]—% a Zﬂ—l—o]-cq =3l 51(:]1134- _’__;}_ :,:_ L% X‘]Ekxq og
TG 5 9l o] QI

PRLL ¥ % 519 o]ujo]] 48%2] SAlol A TaEw Bt
13%2] 8ol A ERdTE 5% PRI MS #412] oF 40-66%
oAl Ha 17} ol = BIMS FAboll A= TR 79%RE &
Zelo] MS 7 Aol §-&3tth ! 17 014k PRLO] E4
S 73 MSe} HIMS AghE o= Eolk= 99.7%0l 2ot
= 24.0%2 Wk cvset Z2getele of At

d

AU U

fus

z
Aol A MAEH 1719] PRL E+= 474 olAke] CVS ¥
345 MSell gt Y= 57.9%,
S7Fotal MSe} BIMS H3hS 5340 & L Eoh=
o> 202410 McDonald Hgt 7|50l 171 o}4<] PRLO] Q=
7-(MS Eol= 997%)5 BFAH L
o] 7RA=|ict

¢}

1 EAE 73

Eo|xE= 90.6%E

o -85

2 EAA MS 7] At

Figure 4. Juxtacortical/cortical lesions, which are referred to as dissemination in space in the McDonald criteria. leukocortical lesion (yellow
boxes) of multiple sclerosis in FLAIR (left) and a double inversion recovery sequence (right). FLAIR; fluid attenuated inversion recovery.
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