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[Abstract] Dystonia is a type of movement disorder disease characterized by abnormal movements and postures, which
seriously affects patients' social life and quality of life. However, there are certain difficulties in positioning judgment of early
intervention, efficacy analysis and prognostic evaluation at present. Resting state functional magnetic resonance imaging (rs-fMRI)
is an advanced technique for measuring the brain's spontaneous nerve activity at rest. It is widely used in the study of dystonia due to
its advantages of non-invasiveness, simplicity and ease of use, and diverse analysis methods. Studies have shown that dystonia is not
simply a basal ganglia dysfunction, but a neural network disorder. This article briefly describes the principle and clinical application
of rs-fMRI, focusing on the research progress of rs-fMRI in various dystonia diseases, which will help to further understand the
pathogenesis of focal dystonia to provide functional imaging basis for the development of more effective therapeutic drugs.
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Tab.1 Application of rs-fMRI in focal dystonia

PR DTk EE S 53R

BPS IIRE/TES R IX ALFF{HAR{b [19-21]
Sy ngglamsﬁﬁ%ﬁ&lzz@B‘JFC{E [22]
215 BTG, /MIBROTs 5 5 22 i X 2
TEEE mgrcimm [23)
HES DIfBsrEs 4% i X () ReHofH AR [24-27]
Tyt & IX:%;{?\IEJ%W[]ROISL?&HEEEMIEZIEJE@ [27]
CD TIfg#RfA MK ZEIMECHAE [28-30]
IRER B FEEMIX IFALFE . ReHofH &M% [29]
ke ﬁf?!ﬁ 22l X 22 18] Y ECAL A [31]
SD  MifeSa ZAMIX ZERECAE L [5,32]
p BITIE . AN XA B /3% 3
MRS iy iy ez 2 (9]
wC JifiES MK Z MR ECEAE L [33-36]

rs-fMRL BTN AEREILIR AL ; BPS. BRIGERZE; HEFS. [
IEEZE; CD. =25 bhRIE; SD. MEMLIK J1 s ; we. PERess;
ALFF. AR 5 3R iR ; ROTs. F T 45 ; fALFE. 20 SUIRAR IR 3% IR
% ; ReHo. JRyh—&tE; FC. UIfEiEH:

2.1 rsfMRI'GBPS BPSEZRIAAH . FrLEm
HR RGP, 32 sh Tl RE e AT A LR AR e e
LIz Sl R AR E AT R A 7 A A BP S BELAE BEAIL 1
MIAEHRE . — TR TR IE &R (VBM) 7
PriZss, BPSEUEMTEHL . WIPRILIE 8l B Al /N
ibi IR AR BUR A2 T AR, B AR Ak AT RE 5 i
AN H FI2 G IT S il E A G, NSRRI
rs-fMRIFATAFSE & B, BPSHE A7 R ARMX 14 73 5L
IR 3% 3% I (fractional amplitude of low-frequency
fluctuations, fALFF)MIReHofH &, H-5H0™HE
FEBE R IEARSC . BUMZCIR AR B R FCEL T i, IR
B 5is 8 ez Al se S R0l B R Z (8 A FC

(EREAR, FBH LA 2T X AR 1) & ALl ke
FEEEMEMY, BEAIN N, BPSIE M4z o sk
YOS, AHH HHBOR B Z ISR R L, iR TR
B ARG, RGBT RES
TR A A

— IR B4R IRl 3% 38 Pk (VMHC) ifF 98 4 2R
@2 F A, BPSHEFE IR |, 0 [l s
L A g el A I X VM CAE B W T, RN
HOAT REAF AR LG - 23 [ e B A S ) I,
MR [l J0a BUE R . BCT R e [ A VMHC
BT AT 1R R S5 BPS B K 5 il I T 7R 5 15 45
W AR A, SR E ML, BPSEE
2o i B ALFREFRAR ™Y . i S5 8 M | 5
I R AR S BT B2 A PN R T 92 B o X A i,
I - Bz 3 PR % 3y i B A 1T i S BB P S HRL B 4% FiE
ARCYL BPS I R 2 R 4% ks 5 R R R R 2%
A, ARG Fe i AR - SOIR IR -6 A ER K, 59
W5 LB, BPSEVESUIRM . Fefil . /M. KA
BEIX L B RAR I R T 1A R TR I I R A
ALFFH A ARk, H WA ALFR(E S R4k 47 1
73 (Jankovic rating scale, JRS)H A4 & AEM R {H
JRSEAFEIEA G, $E8 1% X 38k ) ALFEAE T FH T £
HRF MR R, HAh, Shakkottai®s
DL/ AR R ROTS 4 i 47 D RE & #2 eAr & B0, /N
ki 5 A5 TR B B oL K A TR S B B Jo A T P S IR
KR Z B M ECIEREAG . R A B oE 2B, N8
ZF(BONT-A)IAYT A, BPSHE /MK -5 H &3 2
JRZ [ I FCIE T, $27RBONT-AR] 3 i M AR 415
TIRE R A T BPS FR 5 B R 28 2% [t
BPSJ&:— M 28 W 25 R PE e, i SR
BRAZ . NS5 T AR R, B s 5w
TEH A R4 T EEAEH
2.2 rs-fMRISHES HFESTEHM . AHF . FE
PER TSR Y, 2 5 8U™ H BN S R
SN 'y % (O 1 P2 i A A M O i P2 | KA
EHFSHER WA, AR NHESH & E S
T 2R S A A T B U B 2 L
HIHATERE . Bao 5 il i VBMBF ST & B, HFESH
F I . SR . BT R AMIN e R A B it
55 R SRR BN, HLA A A% K AR S 4T
fEIE R RIE W BARSE . Tus R Tk B 2 S mt
FERI, HESEE B ZA NG X A7 16 5% H R T68h
Sl@RE iR E A L, HESHEF M E 22040
i R 1 ey 1t 1 S 1 ol 1 I S 1 s i L
ReHofH FEAK, ZEMUAREE R [t . A mir il . A5 00
TR/ B ReHo E T, ELIK T I ReHofH -5 %0
P LR R IEAN G, RIWAHFS A 51 H 2 IR iz 5



BRI X3 5w T S A G . 5 LR A SR AN
], Rl o, HESH /Ml ReHofl U] 7
REARG, 1T A ki B 3 O Re Ho B R WL B B A8 1k, 43 #F
JE R AT e S REA D M ARREAR—B . AR
o LB, HESHEZ M T ReHoE T, ALATH Y
ReHofH [FAK, HE—2E LU N ROIEFT 43 M & 3R,
U i 55 U 258 1 (5] (SMLG) IR A4 JR i S Jk e Joie
(SAC)Z MM ECH M B F w1, 4 Fili 547 SMGZ [H]
HIRCIHE 5 M f R MAMAR R B 5 fop 5P, R
A Bl 545 SMG 22 [ (49 F CAE 7T A R P4 155 25 75 4k,
WG R, DL P45 R, HFSERE S5
T T A2 BI) A B RO o A A s, s
T T WLIZ Bl %) B A AR DR 5 Ak, HE G 26 i A
eSS T HESIHE P AR BRE R, R A S 5 i 3
P52

2.3 rs-fMRI5CD  CD NFREEZEVE R} (spasmodic
torticollis), JEdeH W AY R S5k E LK ) fa i 28
Wz CORYFF SR ZS TR ARG Z W . K
TR AR | R AR R b B A R i 12 B i
PRI RERE S B Y VBMBFSE LB, SRR
WAML, CcOBAMLMBERE L. %, B
T FN40) 9 S8 32 B0 K TR A R TR A AR I S8 i /N T
BT SAF K B, BB AL ) SRR 3 sl K 0 1 K I
TRARA LR I s /N ARFSE AP, CDERE
R SR wEEka . i, K, 280
R SRS ENIX (SMA) . 7o . A IR K A4y
A &/ IMI Ry 85 I Bz IO 2 A 359 2 A s, A e sk
A1 5 SMAZ Ji] (J& TM1-SMAJz 3 M 4% ) i FC{H [
%, ELEC{H MR 5 5 ™ A 5 g 1 H 061,
DI, A b e i 0] 5 SMA 22 6] 9 B CAE AT A 3
i CD ™ 2 AR 5 5 -

AT AR LB, FEFERIEK S EAG T, AL
FETEIRAEIE B 28 A%, I A7 LB FIPA T 428 il D)
Ak, WERGEIE EIX | X TR AR X
R X3k, AR e B RN 4 B2 5 DX
LIS R FHICAS T & TR, CD R 14 i PR AR
T UIRERE A2, SR AT . el
B S R Z M ECIE T, e iz m
JE L, JEREIZE Bl 54 P I 4% 2 (8] (1) F C{EL R
fIRP HeAh, LiZEPIBRSE B0, XU g [l
fALFF., ReHofBFEMIK, $miziilskitiz shmishil
FFEBTNLAZ AL, H AT RE5 5 Al o i 445 5t K Jm 350 1 1t
WA . —IVMHCH ERS i se & 3,
Sz ML, CDERFEISMA ., BERTE ,
Je )5 B (PCU) AP A i &5 it [5] (MPFC) I VMHC
R A 8 AR, A5 P CURY FhoCo BE B S 38 0, A5 i
R AN ZEMIMPEC A A0 B BH B REAIG, HLSMARY

Med J Chin PLA, Vol. 47, No. 10, October 28, 2022

VMH C{H 15 % 7™ 3 P 52 A e 1)) 3R e
BEIMYE(SMA, FRIFEIFIPCU) . BRI R 4%
(MPECAHIPCU) FIIEJIE 5 1Y Jm &R 58 . 2P Bk = B AH
HAERBE S CDRME MK, HAHEMR AN,
BONT-AJRYT Ji I AR AR ARG Bz 5 2 A B FC
e, EIREAE(STN) 5588 . Betia sh i
Fefisi 2 [R] R PCARL AR, o i A7 A S IR A B Bz J
FIS IR I s, BS CD =2 5 L R 287 RS
1 B 4% A E R, DA G X R (s A
e IR A R B ) 34 2 A R e kA B
K, CDIEMRE Rt Mgty , JUH S5 i R-
SURMR A FIBR- B - e BRI O, %A % i BE IS
AT LIS SMARIF )5 [ 20 1 B, BR
R 5T e 12 0 S5 % AR T S BULK S BE R REIR
1 25 KR SRR B S5 RN G 25 J2 D R CDAE TR 1) T T
A

2.4 rs-fMRI5SSD  SDAYFFAEEAE & 7 B MEFS LA
AN A EHEEEE, (B B Rk (A R o
BE) A2 ELZAE R Y AR AL, S
REMLL, B EIRES N SD & 22038 B /4] 9 2%
Biis sh 5 T I R R 2 M EC{E SR %, H5SD
Z2SE R AU A O, T TR B % Sl M N R S SD Y
KRR X R H YIS, XK X 2 4] (U FC A Al fE 2
SD 2 Wi AU T (v FE 6 A . SD AR IRt iz
B I 2% 5301 9% W ik K T (T 0 D) 6% ) 22 ) A F CAEL T
W, HOS A FA N X 2 [ B ECE FE G, &
B 5 20 A A 2 BRI Bh S IR AR OE, BRigis
B G S s XN AL, 9% /A X LA
LREFMER EBEXIRZ —, 51 MR/ VTR
T BB R R B T AL RS AN, BONT-AJAYT I
J&i, SDEFE MYBLTE /i m e B ARk, Wit
Jo 5 fis b A B 22 R) B4 34 R T RE I R T I AR S R
el Sz B SR ERY . AR LI, B8R
(A w317 T ) 55 W7 5 R S B o (6 008 v T
ALY L AR K ST (A g TEL) R A A
ZIa, DA 35 54 M rp g el op e fs el
MR ECIE TR Y, T LRIFITEs R, AR
FABLAS 24 ) S i R AESDR M 2 AR W . Horp
Oy BRI AN AR B E A A S T A,
IXECRFERIE /38 TR B Rl k., —Ii
FFHHIBSIZSNIX | 3z s a7 TR X 535 i
BARSEEN Z 0 AR R, HIE
AR SE B SD AN I HER R =ik 71%, FEX AR
[7) (P9 AT JUL T A JR JUL ) 35 250 ol o o AR 7E 7196 1%
PRI, AT FH 28 545 9 57 0 M R [X 43 S D A &
AR, X NIRRT L W 14 A D s S I
T TR



I BE 2 AE 20224F 10/ 28 H

Ha7s 10

2.5 rs-fMRI'SWC  WCRE—F a7 A 5555 557
Ja kbR Ty BERY . HRTTSR A B, D)
e 8 5 3% 1 B4 ST R 5 AN SR AR X AT
X, HENOTRESRWCH ZMHLE . REFERTFIE IR,
W 2 N A9) A S vE 3B sl Bz o KU e i 4170
PR T30 X el o A AR /N [ st St A 2 g R Y
v-EIET R (GABA) KP4 i HE 3218 4 I 1 A
T2 R i X3, o B A B 1 RN U A R R 12
ST, AR AR K o A el L/
Tl s E bR R A 5 R
M Z sl (U iz HR ) 2 B H (9 SR8 32 sl FA AT
AT 2 B AR PR AR L, 5 ) v R 2 ) R Sk sl 1
(A5 F3EAE ) B A2 AL T R B 2 B Moore 25 fF
R, SaRE AL, WCEE M
JE S A M AN | 22 NEE B E B T 22 8] A FC RS
S, AR, ZEMSCAZ TS5 AU Bz gl X, A2
iz 8 B2 R X Z (B (I FCARIE 5% . SLHE, 4250
JEE DX ORI O 2 R SORAR IR B (R R R 35, $ 7R &L
WRIETTRES 5 T AME R . 7E— T EMRIFF ST,
St Z i M, WCHE T FBRAHE B0 52 1Y)
P P S s 55, ] s A 0/ i R 2 vz 3 B
BRI GABA-ASZ IR % B St BRI, B R &
I ERE R Hod 22 0 SRR IR X 5 22
TN Z (B RCHE S, Ao 5032 A K 5 AN 22 T
A REI AT, S — TR R, WCERE A
0 /I i 1 SR ALl 0 T L /N i X 4% 5 1 ) R
Y& 8] IE M FCUR S, /NI 2% 238 ST TN 2% . 15
0] 005 A0 J% b2 3 Bl X 45 2 ] I EC A R AN AR, I
FEIH A TR B0 R 4 5 i PEHR Y . Neumann 25530
FBIWCEH A FIBR-/ DI G 550 ™ SR 2 17
e, FERE AR 4 58 sl e mAE , Jflad
IR ELE A I T APE SR N AT R, R/
0G5 i R A R ) S VR T B A s Bl .
I, WCHRE S /MiK-JE M & T oige A O, E
— AR A ZE T BEX BH B 1200 1Y & s WL EL AT 2

X
3 BREERE

rs-FMRID W5 Ja kLR ALBK 3 B A% B4 BE A B
PLRERAE B 750k . BORMZ IR R, hT
FE[R] B RO 2 A, AN [R] B R A LK ) B R A
TEGE— R BEAE BIALA , /MR o e 52 2 B2 M ) X
Wz —o BETERTTEIA D, KRR oy BR T2 e o 22
RE ] = W NOR T DA e I I E R U S AN
i« sz gl B i R HA B BT DX, T — 2
REJC TR Y R 45, HLrp 32 45 ) T 2R BOR - o fiki- B
JCF /NG - P Jil - B2 THOE % - H A rs-fMRIEL 32 1 H

TR IEAENLSK Sy BRF A F TS, (AT —E /R .
B, ZNRARL/AMERDTTE, HATEERE A
KFMmAETTEE; U, 2w ixt T, ARk
P RIBE VIS s R, ANRIBETER A [ 9704
Jrik, PHHEERMELEAT A B LU . AR5
255 ZRISIAR R AR - BOR , XA TR ZE
TURYBHHEATORTE, A BT W06 ) AL
LSRR, AR By O A TR0
FITHE,  HX Rk R ILSK ) B is i) 0n HoA 24
FEX.

[ &% 30k )

[1] Neurology Branch of Chinese Medical Association; Parkinson's
Disease and Movement Disorders Group, Chinese Medical
Association Neurology Branch. Chinese expert consensus on
diagnosis of dystonia[J]. Chin J Neurol, 2020, 53(1): 8-12. "1
TRRSE MG 2x, PR R SR X IR AR
Wi 38 SRS AL. L3R ) B2 T b L SR ).
Az B, 2020, 53(1): 8-12.]

[2] Simonyan K. Neuroimaging applications in dystonia[J]. Int Rev
Neurobiol, 2018, 143: 1-30.

[3] Zhuang X, Walsh RR, Sreenivasan K, et al. Incorporating spatial
constraint in co-activation pattern analysis to explore the
dynamics of resting-state networks: An application to Parkinson's
disease[ J]. Neuroimage, 2018, 172: 64-84.

[4] Berman BD, Groth CL, Shelton E, ¢t al. Hemodynamic responses
are abnormal in isolated cervical dystonia[J]. ] Neurosci Res,
2020, 98(4): 692-703.

[S] Putzel GG, Battistella G, Rumbach AF, et al. Polygenic risk of
spasmodic dysphonia is associated with vulnerable sensorimotor
connectivity[J]. Cereb Cortex, 2018, 28(1): 158-166.

[6] Hutchinson M, Nakamura T, Moeller JR, et al. The metabolic
topography of essential blepharospasm: A focal dystonia with
general implications[ J]. Neurology, 2000, S(S55): 673-677.

[7] Bianchi S, Fuertinger S, Huddleston H, et al. Functional and
structural neural bases of task specificity in isolated focal
dystonia[ J]. Mov Disord, 2019, 34(4): 555-563.

[8] Rafee S, O'Keeffe F, O'Riordan S, et al. Adult onset dystonia: A
disorder of the collicular-pulvinar-amygdala network[ J]. Cortex,
2021, 143: 282-289.

[9] Mantel T, Dresel C, Welte M, et al. Altered sensory system
activity and connectivity patterns in adductor spasmodic
dysphonia[ J]. Sci Rep, 2020, 10(1): 10179.

[10] Fuertinger S, Simonyan K. Connectome-wide phenotypical and
genotypical associations in focal dystonia[J]. J Neurosci, 2017,
31(37): 7438-7449.

[11] LongX, Liu F, Huang N, et al. Brain regional homogeneity and
function connectivity in attenuated psychosis syndrome -based
on a resting state fMRI study[ J]. BMC Psychiatry, 2018, 18(1):
383.

[12] LiK, SuW, Li SH, et al. Resting state fMRI: A valuable tool for
studying cognitive dysfunction in PD[J]. Parkinsons Dis, 2018,
2018: 6278649.

[13] Zang YF, He Y, Zhu CZ, et al. Altered baseline brain activity
in children with ADHD revealed by resting-state functional
MRI[J]. Brain Dev, 2007, 2(29): 83-91.



[14]

[15]

[16]

(17]

(18]

(19]

(20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

Li MG, Liu TF, Zhang TH, et al. Alterations of regional
homogeneity in Parkinson's disease with mild cognitive
impairment: A preliminary resting-state f MRI study[]].
Neuroradiology, 2020, 62(3): 327-334.

Sun HH, Hu JB, Chen J, et al. Abnormal spontaneous neural
activity in Parkinson's disease with "pure” apathy[J]. Front
Neurosci, 2020, 14: 830.

Teipel S, Grothe MJ, Zhou J, et al. Measuring cortical
connectivity in Alzheimer's disease as a brain neural network
pathology: Toward clinical applications[ J]. J Int Neuropsychol
Soc, 2016, 2(22): 138-163.

Betzel RF, Satterthwaite TD, Gold JI, et al. Positive affect,
surprise, and fatigue are correlates of network flexibility[J]. Sci
Rep, 2017, 1(7): 520.

Leming M, Su L, Chattopadhyay S, et al. Normative pathways in
the functional connectome[J]. Neuroimage, 2019, 184: 317-334.
Arrighi P, Bonfiglio L, Minichilli F, et al. EEG theta dynamics
within frontal and parietal cortices for error processing during
reaching movements in a prism adaptation study altering
visuo-motor predictive planning[]J]. PLoS One, 2016, 11(3):
e0150268.

Zhou B, Wang J, Huang Y, et al. A resting state functional
magnetic resonance imaging study of patients with benign
essential blepharospasm[J]. J Neuroophthalmol, 2013, 33(3):
235-240.

Yang J, Luo CY, Song W, et al. Altered regional spontaneous
neuronal activity in blepharospasm: A resting state fMRI
study[J]. J Neurol, 2013,260(11): 2754-2760.

Shakkottai VG, Batla A, Bhatia K, et al. Current opinions and
areas of consensus on the role of the cerebellum in dystonia[]J].
Cerebellum, 2017, 16(2): 577-594.

Jochim A, Li Y, Gora-Stahlberg G, et al. Altered functional
connectivity in blepharospasm/orofacial dystonia[J]. Brain
Behav, 2018, 8(1): e00894.

Tu Y, Wei Y, Sun K, et al. Altered spontaneous brain activity in
patients with hemifacial spasm: A resting-state functional MRI
study[J]. PLoS One, 2015, 10(1): e116849.

Wei YX, Zhao WG, Tu Y. Resting-state functional magnetic
resonance imaging study of the pathogenesis of hemifacial
spasm[J]. Chin J Neurosurg, 2015, 31(5): 484-486. [ /K JH, &
I, ol LR AR A AL R A T RE R L IR 5T
[J]. thAEpp g SRR, 2015, 31(5): 484-486.]

Lu HF, Zhang QT, Zhang JL, et al. A research using resting-state
fMRI and VBM for HES[J]. Chin ] Magn Reson Imaging, 2018,
9(1): 38-42. [Fliifp#E, TR&H I, TRICHE, 55, MR AR A0 E
Al Dy REANZE A B0 2R TE ()], IR, 2018, 9(1):
38-42.]

Niu X, Xu H, Guo C, et al. Strengthened thalamoparietal
functional connectivity in patients with hemifacial spasm: A
cross-sectional resting-state fMRI study[ J]. Br ] Radiol, 2020,
93(1108): 20190887.

Delnooz CCS, Pasman JW, Beckmann CF, et al. Altered striatal
and pallidal connectivity in cervical dystonia[ J]. Brain Struct
Funct, 2015, 220(1): 513-523.

Li Z, Prudente CN, Stilla R, et al. Alterations of resting-state
fMRI measurements in individuals with cervical dystonia[J].
Hum Brain Mapp, 2017, 38(8): 4098-4108.

Delnooz CC, Pasman JW, Beckmann CF, et al. Task-free

(31]

(37]

(38]

Med J Chin PLA, Vol. 47, No. 10, October 28, 2022

functional MRI in cervical dystonia reveals multi-network
changes that partially normalize with botulinum toxin[J]. PLoS
One, 2013, 8(5): 62877.

Brodoehl S, Wagner F, Prell T, et al. Cause or effect: Altered brain
and network activity in cervical dystonia is partially normalized
by botulinum toxin treatment[J]. Neuroimage Clin, 2019, 22:
101792.

Daliri A, Murray ESH, Blood A]J, et al. Auditory feedback
control mechanisms do not contribute to cortical hyperactivity
within the voice production network in adductor spasmodic
dysphonia[J]. ] Speech Lang Hear Res, 2020, 63(2): 421-432.
Moore RD, Gallea C, Horovitz SG, et al. Individuated finger
control in focal hand dystonia: An fMRI study[[J]. Neuroimage,
2012, 4(61): 823-831.

Rothkirch I, Granert O, Knutzen A, et al. Dynamic causal
modeling revealed dysfunctional effective connectivity in both,
the cortico-basal-ganglia and the cerebello-cortical motor
network in writers' cramp[ J]. Neuroimage Clin, 2018, 18: 149-
159.

Mohammadi B, Kollewe K, Samii A, et al. Changes in resting-
state brain networks in writer's cramp[J]. Hum Brain Mapp,
2012, 33(4): 840-848.

Mantel T, Meindl T, Li Y, et al. Network-specific resting-state
connectivity changes in the premotor-parietal axis in writer's
crampl J]. Neuroimage Clin, 2018, 17: 137-144.

Etgen T, Mithlau M, Gaser C, et al. Bilateral grey-matter
increase in the putamen in primary blepharospasm[]]. J Neurol
Neurosurg Psychiatry, 2006, 77(9): 1017-1020.

Ni MF, Huang XF, Miao YW, et al. Resting state fMRI
observations of baseline brain functional activities and
connectivities in primary blepharospasm[J]. Neurosci Lett,
2017, 660: 22-28.

Wei J, Wei S, Yang R, et al. Voxel-mirrored homotopic
connectivity of resting-state functional magnetic resonance
imaging in blepharospasm[J]. Front Psychol, 2018, 9: 1620.
Girard B, de Saint S G, Tatry M, et al. Hemifacial spasm. Etiology
and management[J]. ] Fr Ophtalmol, 2021,44(3): 382-390.

Bao F, Wang Y, Liu J, et al. Structural changes in the CNS of
patients with hemifacial spasm[J]. Clin Neurophysiol, 2015,
289(19): 56-62.

Avanzino L, Ravaschio A, Lagravinese G, et al. Adaptation of
feedforward movement control is abnormal in patients with
cervical dystonia and tremor[J]. Clin Neurophysiol, 2018,
129(1): 319-326.

Pantano P, Totaro P, Fabbrini G, et al. A transverse and
longitudinal MR imaging voxel-based morphometry study in
patients with primary cervical dystonia[ J]. Am J Neuroradiol,
2011,32(1): 81-84

Pan P, Wei S, Ou Y, et al. Reduced global-brain functional
connectivity and its relationship with symptomatic severity in
cervical dystonia[J]. Front Neurol, 2020, 10: 1358.

Jiang W, Lei Y, Wei J, et al. Alterations of interhemispheric
functional connectivity and degree centrality[J]. Neural Plast,
2019,2019: P734894.

Morris LS, Kundu P, Dowell N, et al. Fronto-striatal
organization: Defining functional and microstructural substrates
of behavioural flexibility[ J]. Cortex, 2016, 74: 118-133.

Simonyan K, Barkmeier-Kraemer J, Blitzer A, et al. Laryngeal



1048 i ZFErE Rk

20224F10H28H 474 R0l

(48]

[49]

dystonia: Multidisciplinary update on terminology,
pathophysiology, and research priorities[ J]. Neurology, 2021,
96(21): 989-1001.

Battistella G, Fuertinger S, Fleysher L, et al. Cortical
sensorimotor alterations classify clinical phenotype and putative
genotype of spasmodic dysphonia[]J]. Eur J Neurol, 2016,
23(10): 1517-1527.

Termsarasab P, Ramdhani RA, Battistella G, et al. Neural

[s0]

[s1]

correlates of abnormal sensory discrimination in laryngeal
dystonia[ J]. Neuroimage Clin, 2016, 10: 18-26.

Battistella G, Termsarasab P, Ramdhani RA, et al. Isolated focal
dystonia as a disorder of large-scale functional networks[J].
Cereb Cortex, 2017,27(2): 1203-1215.

Neumann WJ, Jha A, Bock A, et al. Cortico-pallidal oscillatory
connectivity in patients with dystonia[J]. Brain, 2015, 138(Pt
7): 1894-1906.

ARG 2T





