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IR SR o (4) B RPEAR B, 24 BB A A B R
ARIBAE A BE IR0 kLA AR IR AARAE B, 1Y
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ARG B AR T DT A8 bR 2= HAT 43 A i
I MS 2Pk 728 & e s 1=
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i (AL IMRIEE BERCH R VB BROR (L 5 T8 R B2 27 e B
PREEBE 2 R VIR MO 38— BB R L $851 RI
R4 SE PR BE A 2 R} ) IS IR 38 (o A I R 2 i R B e 22
Bh) HAERE (O S PR B S — DR 2 R DR 2 U RE) e G AR
SAHE— R B 2 N RL) R ki (B DG R R 2 i Je 5 — B B i S5
B XS 1 (8 1 ) O 27 B s b it SR % e S ) 1 4 38
7R N R BB L) (A (P il R 2 B s 28 = R Bl 22 1N
B VUM (AR A 57 BE B HOHBE) T i (T B B R 2 WY I

B BEBEA A N RL) RS (B 5 BRI BRIV BE BE RS R
TR AU TP R R B o 28 R ) A 0 (H e S 1R R e 1 22 1Y
RE) A A (b i S8 DR 2 1 2 [ A Do i <6 1 e i ST ) Lok
(M2 BB RO RL) i (i 5 K B B s 4%
BEBEHUNBE) R ICES (H2 v B R 2 [ 55 2 2 e B D[] 5 = e 5
BAh)

RIS ARSI 5 o

s % x #

[1] Tian DC, Zhang C, Yuan M, etal. Incidence of multiple
sclerosis in China: a nationwide hospital-based study[]].
Lancet Reg Health West Pac, 2020, 1: 100010. DOI:
10.1016/j.lanwpc.2020.100010.

[2] GBD 2016 Neurology Collaborators. Global, regional, and
national burden of neurological disorders, 1990-2016: a
systematic analysis for the Global Burden of Disease
Study 2016[]]. Lancet Neurol, 2019, 18(5):459-480. DOI:
10.1016/S1474-4422(18)30499-X.

[3] Stenager E. A global perspective on the burden of
multiple sclerosis[]]. Lancet Neurol, 2019, 18(3):227-228.
DOI: 10.1016/S1474-4422(18)30498-8.

[4] LiM, Zhou N, Duan S, et al. Burden and trends of multiple
sclerosis in China from 1990 to 2019: a systematic
analysis for the Global Burden of Disease Study 2019[]].
BM] Open, 2022, 12(12): e066335. DOI: 10.1136/
bmjopen-2022-066335.

[5] Paz-Zulueta M, Pards-Bravo P, Cantarero-Prieto D, etal. A
literature review of cost-of-illness studies on the
economic burden of multiple sclerosis[J]. Mult Scler Relat
Disord, 2020, 43: 102162. DOI: 10.1016/j.
msard.2020.102162.

[6] ERIVEMREE G2 RHEERORTE, T AE BALES, 5506
TN A 58— %% UL H 5 438 %1 [EB/OL]. (2018-05-11)
[2023-03-12]. http://www. gov. cn/zhengce/zhengceku/
2018-12/31/content_5435167.htm.

[7] Igra MS, Paling D, Wattjes MP, etal. Multiple sclerosis
update: use of MRI for early diagnosis, disease
monitoring and assessment of treatment related
complications[J]. Br ] Radiol, 2017, 90(1074):20160721.
DOI: 10.1259/bjr.20160721.

[8] Wattjes MP, Steenwijk MD, Stangel M. MRI in the
diagnosis and monitoring of multiple sclerosis: an update
[J]. Clin Neuroradiol, 2015, 25 Suppl 2: 157-165. DOIL:
10.1007/s00062-015-0430-y.

[91  WESRE MG RSy ox, PAREE 2 S 2T 5 2 A
S E A 2 RS W R Y b L R kR
(2018 ) [J]. F FE M 28 A a8 2 R 28 2 2 75, 2018, 25(6):
387-394. DOI: 10.3969/j.issn.1006-2963.2018.06.001.

[10] Thompson A], Banwell BL, Barkhof F, etal. Diagnosis of
multiple sclerosis: 2017 revisions of the McDonald
criteria[J]. Lancet Neurol, 2018, 17(2): 162-173. DOI:
10.1016/S1474-4422(17)30470-2.

[11] Krieger SC, Sumowski J. New insights into multiple
sclerosis clinical course from the topographical model
and functional reserve[J]. Neurol Clin, 2018, 36(1):13-25.
DOI:10.1016/j.ncl.2017.08.003.

[12]  Sinnecker T, Clarke MA, Meier D, et al. Evaluation of the
central vein sign as a diagnostic imaging biomarker in



598

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

A

“F2Ri5 2023 4F 6 H S 57 B45 6 ] Chin J Radiol, June 2023, Vol. 57, No. 6

multiple sclerosis[]]. JAMA Neurol, 2019,
1446-1456.DO0I: 10.1001 /jamaneurol.2019.2478.
FAAE, R, AR, 45 rp R AR AR B R O R R 22 R T
AL P Y MRURFAE B2 W (R[], o b 22 S i 2 Rk 22
WO 4% AR, 2022, 29(1): 17-21. DOIL: 10.3969/j.
issn.1006-2963.2022.01.004.

Maggi P, Sati P, Nair G, et al. Paramagnetic rim lesions are

76(12):

specific to multiple sclerosis: an international multicenter
3T MRI study[]]. Ann Neurol, 2020, 88(5): 1034-1042.
DOI: 10.1002/ana.25877.

Filippi M, Preziosa P, Arnold DL, et al. Present and future
of the diagnostic work-up of multiple sclerosis: the
imaging perspective[J]]. ] Neurol, 2023, 270(3):
1286-1299.DOI: 10.1007/s00415-022-11488-y.

Bose G, Freedman MS. Precision medicine in the multiple
sclerosis clinic: selecting the right patient for the right
treatment[]]. Mult Scler, 2020, 26(5): 540-547. DOI:
10.1177/1352458519887324.

Freedman MS, Devonshire V, Duquette P, et al. Treatment
optimization in multiple sclerosis: canadian MS Working
Group Recommendations[]]. Can ] Neurol Sci, 2020, 47(4):
437-455.D0I: 10.1017/cjn.2020.66.

PR 2 R MR RS WML 2 A PERE AL R 1502 Wb
v B AR ] P AR U 24 24 A, 2017, 51(2):81-85.
DOI: 10.3760/cma.j.issn.1005-1201.2017.02.001.

Wattjes MP, Ciccarelli O, Reich DS, etal. 2021
MAGNIMS-CMSC-NAIMS consensus recommendations on
the use of MRI in patients with multiple sclerosis[]].
Lancet Neurol, 2021, 20(8): 653-670. DOI: 10.1016/
S1474-4422(21)00095-8.

Geethanath S, Reddy R, Konar AS, et al. Compressed sensing
MRI: a review([]]. Crit Rev Biomed Eng, 2013, 41(3):183-204.
DOI: 10.1615/critrevbiomedeng.2014008058.

Jaspan ON, Fleysher R, Lipton ML. Compressed sensing
MRI: a review of the clinical literature[J]. Br ] Radiol,
2015, 88(1056):20150487. DOI: 10.1259/bjr.20150487.
Hemond CC, Bakshi R. Magnetic resonance imaging in
multiple sclerosis[]]. Cold Spring Harb Perspect Med,
2018, 8(5):a028969. DOI: 10.1101 /cshperspect.a028969.
Hagens M, Burggraaff ], Kilsdonk ID, etal. Three-Tesla
MRI does not improve the diagnosis of multiple sclerosis:
a multicenter study[J]]. Neurology, 2018, 91(3):
€249-e257.D0I: 10.1212/WNL.0000000000005825.
RV, ZEARO, Wi im) 42, 55 . 2 R MR IR A B SRR O,
T 3T S ARG A 1], o [ P 28 G gl 2 R 22 4 2k
2019, 26(2):77-79.DOI: 10.3969 /j.issn.1006-2963.2019.02.001.
Meaton I, Altokhis A, Allen CM, etal. Paramagnetic rims
are a promising diagnostic imaging biomarker in multiple
sclerosis[J]. Mult Scler, 2022, 28(14): 2212-2220. DOI:
10.1177/13524585221118677.

Lo CP, Kao HW, Chen SY, et al. Comparison of diffusion-weighted
imaging and contrast-enhanced T1-weighted imaging on a
single baseline MRI for demonstrating dissemination in time in
multiple sclerosis[J]. BMC Neurol, 2014, 14: 100. DOI
10.1186/1471-2377-14-100.

Filippi M, Preziosa P, Banwell BL, etal. Assessment of
lesions on magnetic resonance imaging in multiple
sclerosis: practical guidelines[]J]. Brain, 2019, 142(7):
1858-1875. DOI: 10.1093 /brain/awz144.
D, Halper ], An
standardized magnetic resonance imaging protocol for

Saslow L, Li etal. international

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

(37]

(38]

[39]

[40]

[41]

[42]

diagnosis and follow-up of patients with multiple
sclerosis: advocacy, dissemination, and implementation
strategies[J]. Int ] MS Care, 2020, 22(5): 226-232. DOI:
10.7224/1537-2073.2020-094.

Kaunzner UW, Gauthier SA. MRI in the assessment and
monitoring of multiple sclerosis: an update on best
practice[J]. Ther Adv Neurol Disord, 2017, 10(6):247-261.
DOI: 10.1177/1756285617708911.

Meca-Lallana ], Garcia-Merino JA, Martinez-Yélamos S,
etal. Identification of patients with relapsing multiple
sclerosis  eligible for  high-efficacy  therapies[]].
Neurodegener Dis Manag, 2021, 11(3): 251-261. DOI:
10.2217 /nmt-2020-0049.

Wiendl H, Gold R, Berger T, et al. Multiple Sclerosis Therapy
(MSTCG):
disease-modifying therapies for multiple sclerosis (white
paper) [J]. Ther Adv Neurol Disord, 2021, 14:
17562864211039648. DOI: 10.1177/17562864211039648.
Min M, Spelman T, Lugaresi A, et al. Silent lesions on MRI

Consensus  Group position statement on

imaging-Shifting goal posts for treatment decisions in
multiple sclerosis[]J]. Mult Scler, 2018, 24(12):1569-1577.
DOI: 10.1177/1352458518798147.

Giovannoni G, Tomic D, Bright JR, et al. "No evident disease
activity": the
management of patients with multiple sclerosis[J]. Mult Scler,
2017,23(9):1179-1187.DO0I: 10.1177/1352458517703193.
Giovannoni G, Turner B, Gnanapavan S, etal. Is it time to

the use of combined assessments in

target no evident disease activity (NEDA) in multiple
sclerosis?[J]. Mult Scler Relat Disord, 2015, 4(4):329-333.
DOI: 10.1016/j.msard.2015.04.006.

Sastre-Garriga ], Pareto D, Battaglini M, etal. MAGNIMS
consensus recommendations on the use of brain and
spinal cord atrophy measures in clinical practice[]]. Nat
Rev Neurol, 2020, 16(3): 171-182. DOI: 10.1038/
s41582-020-0314-x.

Tomassini V, Sinclair A, Sawlani V, etal. Diagnosis and
management of multiple sclerosis: MRI in clinical practice
[J]. J Neurol, 2020, 267(10): 2917-2925. DOI: 10.1007/
s00415-020-09930-0.

Brieva L, Estruch BC, Merino ], etal. Disease modifying
therapy switching in relapsing multiple sclerosis: a Delphi
consensus of the demyelinating expert group of the
Spanish society of neurology[J]. Mult Scler Relat Disord,
2022, 63:103805. DOI: 10.1016/j.msard.2022.103805.
Martino F, Amici G, Rosner M, etal. Gadolinium-based
contrast media nephrotoxicity in kidney impairment: the
physio-pathological conditions for the perfect murder(]]. ]
Clin Med, 2021, 10(2)DOI: 10.3390/jcm10020271.
Kalantari K, Swaminathan S. Use of Gadolinium in
individuals with reduced kidney function[J]. Clin ] Am Soc
Nephrol, 2021, 16(2): 304-306. DOI: 10.2215/
CJN.13950820.

AR B2 ST A Oy SRR A A, T AR R 2 2 2
SR 5T A T AR DL ox . EL G R 22 4 B Y
L R[] PR 2 2k, 2019, 53(7):539-544.
DOI: 10.3760/cma.j.issn.1005-1201.2019.07.002.

Barraza G, Deiva K, Husson B, etal. Imaging in pediatric
review[]]. Clin
DOI: 10.1007/

sclerosis: an
Neuroradiol, 2021,
s00062-020-00929-8.
Fadda G, Armangue T, Hacohen Y, etal

multiple iconographic

31(1): 61-71.

Paediatric



FRART AR 2023 4R 6 H A 57 455 6 ] Chin J Radiol, June 2023, Vol. 57, No. 6 - 599

multiple sclerosis and antibody-associated
demyelination:  clinical, imaging, and biological
considerations for diagnosis and care[]]. Lancet Neurol,
2021, 20(2): 136-149. DOI: 10.1016/S1474-4422(20)
30432-4.

[43] Rozenfeld MN, Podberesky D]J. Gadolinium-based contrast
agents in children[J]. Pediatr Radiol, 2018, 48(9):
1188-1196.DOI: 10.1007/s00247-018-4165-1.

[44] Lorefice L, Fronza M, Fenu G, etal. Effects of pregnancy
and breastfeeding on clinical outcomes and MRI
measurements of women with multiple sclerosis: an
exploratory real-world cohort study[J]. Neurol Ther,
2022,11(1):39-49. DOI: 10.1007/s40120-021-00297-6.

[45] AREERELTRAN LR R, h AR S LRE SN 2
RO 220 . i )L MRI A [ & 2 L ). ARl it 2 2 s,
2020, 54(12): 1153-1161. DOI: 10.3760/cma. j.
cn112149-20200605-00779.

[46] Duan Y, Zhang ], Zhuo Z, etal. Accelerating brain 3D
T1-weighted turbo field echo MRI using Compressed
Sensing-Sensitivity Encoding (CS-SENSE)[J]. Eur J Radiol,
2020,131:109255.DOI: 10.1016/j.ejrad.2020.109255.

[47] Ding J, Duan Y, Wang M, etal. Acceleration of brain
susceptibility-weighted  imaging with  compressed
sensitivity encoding: a prospective multicenter study[]].
AJNR Am ] Neuroradiol, 2022, 43(3): 402-409. DOI:
10.3174/ajnr.A7441.

[48] Eichinger P, Hock A, Schon S, et al. Acceleration of double
inversion recovery sequences in multiple sclerosis with
compressed sensing[]J]. Invest Radiol, 2019, 54(6):
319-324.DOI: 10.1097/RL1.0000000000000550.

[49] Skotarczak M, Dzierzanowski ], Kaszubowski M, etal.
Diagnostic value of diffusion tensor imaging in patients
with clinical signs of cervical spondylotic myelopathy[]].
Neurol Neurochir Pol, 2022, 56(4): 341-348. DOI:
10.5603/PJNNS.a2022.0031.

[50] A VRK, SeARAI, R85, 45 . DR KAt AR AE IUIAE 335 2R
I 5 v 00 L B R TR ()] Ak R 1R, 2022, 13(11):
119-124.DOI: 10.12015/issn.1674-8034.2022.11.023.

[51] Bao ], Tu H, Li Y, etal. Diffusion tensor imaging revealed
microstructural changes in normal-appearing white
matter regions in relapsing-remitting multiple sclerosis
[J]]. Front Neurosci, 2022, 16: 837452. DOI: 10.3389/
fnins.2022.837452.

[52] Edwards EM, Wu W, Fritz NE. Using myelin water imaging
to link underlying pathology to clinical function in
multiple sclerosis: a scoping review[]J]. Mult Scler Relat
Disord, 2022, 59: 103646. DOI: 10.1016/j.
msard.2022.103646.

[53] Lee ], Hyun JW, Lee ], etal. So You Want to Image Myelin
Using MRI: An Overview and Practical Guide for Myelin
Water Imaging[]]. ] Magn Reson Imaging, 2021, 53(2):
360-373.DOI: 10.1002/jmri.27059.

[54] Liu Y, Wang ], Daams M, etal. Differential patterns of
spinal cord and brain atrophy in NMO and MSJ]].
Neurology, 2015, 84(14): 1465-1472. DOIl: 10.1212/
WNL.0000000000001441.

[55] Cohen-Adad ], Alonso-Ortiz E, Abramovic M, et al. Generic
acquisition protocol for quantitative MRI of the spinal
cord[J]. Nat Protoc, 2021, 16(10): 4611-4632. DOLI:
10.1038/s41596-021-00588-0.

AHXSE TP ZRER

Fof 52 SRR Y 25 50T GBIT 7714—2005¢ 305 2% ¢
FRE SR o SR FTIE e 2 Ay ] 5 5% , 40 B EL e S0 s B
Sesa T FBTHAAOE A s IR P B T TS e
TG WESTI R A RFOR CNEAE CREZ R R R
BERL) AN NGBS — RVE N SCk G |, A Rk s DLAf
T 5 FHE, AL 7R I SO R A 7 . B SO H S
HERS , AR5 FECFE R TR [W— ks
ANt 3 A4 SR M 3 AN SR 3 A, SRR SR N
FoR S ETSCT . AER A B ISR 2 AR L A

M G

FEABZ TR E PRSI 405 25 RS 58
[ W% Z T, "B I AN TR “and” ¢ 0] . 44
JETEBRTE SCHRZE AR o SCHRZE BT 7 SCHR AR FR A
12 B GB 3469—1983(SCHR IS A5 SCIRARMAACRS ) . H1 3L
W2 PRI, AT AR ] P B2 2 300 ) 24 R 2 B e A
i NLM's Citing Medicine (http://www.nchi.nlm.nih.gov/books/
NBK7256) F B 0o i SO T 444 o 2000 Wb i SCRR
IS o Sk DOTS 3 A% 4% SCk R
(A1 #4138



