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[ Abstract]

disorder. In recent years, the continuous development of imaging techniques such as fMRI, DTI and PET,

Functional movement disorder (FMD) is a common type of conversion/dissociative

as well as analytical methods such as morphological analysis and fiber tract tracking, not only provides
technical support for the study of neurobiological mechanisms of FMD, but also has important value for its
differential diagnosis, efficacy evaluation and prognosis prediction. This article reviews the progress of

imaging research on FMD, so as to provide basis for diagnosis, treatment and pathophysiological mechanism
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of the disease.
[Key words]  Conversion disorder;

emission tomography; Review

Motor disorders; Magnetic resonance imaging;

Positron -

This study was supported by Shanghai "Rising Stars of Medical Talent" Outstanding Youth Medical

Talents Program (No. 2019-72).
Conflicts of interest: none declared

Y BE P12 2 BE 5 (FMD) J2 Il R 88 UL #Y 5% 45
Ph/or Bk B AT A RN (4~ 5)10 07, 2,552 5)
W Ak A P Y 2%, I R R B AL 2% , LR R B (50% )
JUL 3K T B A (18% ) JULFE 25 (149% ) 45 o H AT, 2
RE P12 2l B A5 (1912 W 32 SRR i PR = R 5 1A
i AR F K A 2 R TH M MRI K CT RAHERR &%
ik AE o AT AR SR B A IMRTL P R 9K A R
(DTD) \PET 25 Jl AR FAR LUK 255 70 Fr (47 4 RE
BRAE T T I AR W BE R, SRS M AR A A
AL Ay By REE 32 Bl B A5 o 22 A= Wy 2 AL AT 5 i 3t

doi: 10.3969/j.issn.1672-6731.2023.12.006

FEA T H ¢ 1B AR R A AR B R 3 H (5 H g
5:2019-72)

2 B0 200025 | i A8 5 K2 Bs 2 B B I B 4 BS B Hh 26 PY
Bt

SAIAEE : FHI, Email : wg11424@rjh.com.cn

PR SRR, i B X S 502 W Iy ROFA B B
T E AT AN T, T AR GBI S 0 R L i GE
ARSI ZR IR D BE 1R i 2 B A R R s W e R L LACAY
PRI 2 W 5 IR YT v BEAE A BIL R R 5T R AR A

— I RENEAZ ) AT A OC 1 22 A ) A AL

18 Bl AR R AR 3 A ERYY, BIVE SE R A
B J5 (PFC) 7= ARz 2l =, B e i 4 B iz 3 IX
(SMA) #4712 SRR, fre )i o 32 2l B i 56 iR 32 2
15 W RAT o IE B 1Y I 3h WO iz 2 AR T Y A2 Bl
T CHirst) LA Kz sl #2 iz gl i I (s st | [R]
W2 e NIRZ EENEZMERNENE .,
204FAEM AR E EORI A B T E 24 B, etk
18 Bl A S 2 Rl dh 2 AR e E AL Y, R
(1)iz ) B2 LD RE R i o 32 2l Bz ot 32 22 th W) 9z gl
B (M1) JHiT2 35 X (PMA) (i B iz 2l X A4 18, 25 fE
Vi 12 3l B 5 90 9% 12 3l B R Bz 8 IX O e 5



. loss - HEBLIGHZgR ek 2023 48 12 1 5523 5 12

Chin J Contemp Neurol Neurosurg, December 2023, Vol. 23, No. 12

H 512 gl 3 B iz g iR i A7 5¢ 0 (2) B8
J5T ) e AT o HIA R R HH S G0N T RE , S g
ARG Z AR A DI RERN A -, HOR [a] fif 518 47
1532 2l i B B AR FAS TR 640, 355 A0 00 67 45 Rz 5T
(DLPFC) T R 15 5 D) fig M iz o)) e i 18 5 15 3l 22 )
SR O I N A B2 5T (VMPFC) ) g R
5552 2l W0 5 A 26 0 (3) BT Ay |l R 5 ) B
B i o DAY [ B T M B X 4% (DMIN) 19 2% 0
R e B R P i i T o o R SR
(4 3z By s 00 14 i e oA Sy 2 ) e P IS B i A i 2R
JEE T (4) 38 S BRRS o izsh B3R AR AL
TR 45 46 H Bz sh 1 RN RE T, A O TR R A X
(TPJ) J& AR 13X — DI e A% 0 il X, K #5285 iz 3
O 5 i sh WE I AR Y T Re S B R A AR E
il R A B A 000 3850 TR 5 DX BT A I, AT A R AR
HOFE SE AR IR B R (5) & R G RE R
. NERGE F LN G D ELM, TEH
g RN B EEAE . YIfetEis o B R E A
AT XTI 4 T 365 0L I, S 5 3 B T i Y
Ty B 7 45 B 0, B0\ A 2 T AR U B R RE AR A5 N R
W4T R kA2 Bl A R A KU ) DB

= I RE A A2 Bl A D BE AR 2 R AE

fMRI,"F-FDG PET. I & 4 i 21 /b )6 3% ik %
(fNIRS) | fiii % I (MEG ) %5 ) 6 W18 3 R R H52 Th
fE M iz 3l P 1 2 38 S B P8 D) B I 4% i Ik o
e WF R, OR A T B M Bl A L AR
TEE T RE L AR 2= AR5, Ry tE — 20 ) WD 08 7 o B4 A= 3
SEHLH R AL IESE 2 AR AR R X 2
Tit JIAT: 55 3008, 43 A A R 55 A D RE LIS

LAES A FTAE 5 1 DR R4 4 R 75 D g
16 B B S AR 2E RS T Iz L B R Y B T
Mo B RGN E B AR (D) BT REAE AR, A T X
Fb Ty BE 1 i Bl B A AR R R MR R 5 A F RTUE
AR Bsf G 98 TE 22 5% o Voon 28 Xt HL 4 AT 8 1 2 ik
7 B AR LR ) R AR I LR N 3 A 1
R BT UOE R, % A 0 B TR A DX R R A
TG T A L R B e 2 RIS s A ) R T B
B XA F 35 s B B AR T AR AR A Ras sh ek
AR N . Hassa 55 75 et A RS & 00 47 B J00 5
I 1) 0 BRI 7R U 2, B IS 4 ) L 3¢ g e P O R AR
5N 2R 5 fil 5 A A T Wi 9k 3z 3 B Rz B
ARG, G528 W, 5 IR e bR 25 T 5 A 1, D Re T
i WE A8 BRI 25 0t 5 A B A B i B A O [l

ARG G0 PR X 2 s g ] o (2) 1
LRNAT 55 . SIS, AR 26 RV 5 A E
TP R A A O, R R T ) A2 A S A ] 2
AL O[] 72 B IR R 18 3 LATE 46 0. IMRIE
SR, T U Re R R N R I R R
Fay 55 | A MRS MRS S N A Mg RS 5
) 6 132 3l B A5 9 9 ML 4 R4 4 Y5 T T B
12 ) B A8 T R A e B L ok
Jei TR0 0 )Rz 5T 0 G ]S 9 T B s T g
i R FR SR BT A2 2y Al K 00 s %o ) - 7 42 Bl 3 A
i ) S5 AR 25 G v e T JER L R 2 v R AR
P11 20 A3 =, AT i 0 5 1 3 iz B 45 A 1 2 R
W) 25 TR 7 o A A A T R
IR 4 A 5 ds Bl R AR 22 IR AE AR B ) R HK L (3) is
AR TS o WS Z ML S, T i g B
) Libet B 5 {55 . Baek 55 "*'7£ 13 BT i 1t iz o) i
i S8 3 R 24 15 f B 35 B T T R BE T Libet B 80 AE:
55 19 (MR 5T, U A2 380 W88 i 4, B4 1 A5 A4 i
e 1 FHBT 2.5 B/ 2 IRAE AR IEFE S IE 3 2
o o7 B B i i B O S, 0 sk P AR is B IR (H
R ) RS R B A (4 £ (9 B TED 45 2R s, T
fE Mk 12 ol B i BB s 2l B P AR SR AR O 5 A T
TN O AR G

2.8 A A IMRI(rs-MRI) BIF 5% 32 R
FH 2 B 35k 1 B 7 05000 T 8 3 42 2 B BN Ty e
12 ) [ A AR R 2 T RE I 45 0 R AT 4
GRS 2 Rl ST A 4 AT (TCA) P 4 7
5% o Piramide % LA GAS B B A FRF ST
2 Mo ) fig i 4, R BT RE Mk LK g B A A 2 R )
iz g K T Z (6], 22 A 9z Bl Bz i A i 0 A
[l fe Bz, A5 W) %0z ol J o 5 A2 s s B IX LI
FIAE ] e B XM R A 2 B T AR 4 AR
Maurerfff 2R E{WU%ﬁ]ﬁEﬁ%[Xﬁﬁ%,ﬁlfﬁ%ﬂ@
TIREE 2, & I e M2 2l B 15 25 3 A D300 T 16 5
X5 A i Iz Bl B S 0 B ] S U Sz Bl A B
DX A T e E 2 PR AIG . K& Web of Science
% B E 7 BE KB A R AE SO B R
(PubMed) . Hfv [ 01 1R JE ik 52 it T 82 (CNKD 7 7 48
2 B 2 2023 42 9 H AT — L #E Ty gk
15 ) BT R B A IMRIBF 5T, 3% 500 52 5% F k<7,
3 S AT 6 LA AT 314910 10 ~ 16 2 TR 1 #h 48 &R
e (LA TR AR D Be vl 2250 ) /B L (CHerp 17 4]
g T BE 132 B B A ) 5 TR H X 36 9] 1 ) L 4F i kH DT



o [ A 2 B 2 7 2023 4F 12 1 55 23 555 1240

Chin J Contemp Neurol Neurosurg, December 2023, Vol. 23, No. 12 . 1089 -

B 19 { B L5 19 P 22 D) RE I 2%, 25 R o, DR
P2 BRLEB 2015 M4 (B F [l Il 3
Wl 55 W) 55 A Py sz BT 08 D) 4 55 A ) 4
e 22 1] 2y e 32 45 14 58 5 11T g — 0 40 1 5 2% (ff [l
AR A L) R A T 4 5 e R L B
F 4 5 Al 5% O R 4 S A E TN i
I £ Fi kbt iz 2l X 2% 5 bk f5 [l 22 ) ) e O 4 B
iK™ # R A IMRIBR TR L E W 51k B FF .
145 45 PR 55 2 T AR W 4% =22 8] 1) S B A i
T Uy Re iz 2h b A 0 Bl B2 W S WS PR . — 0
9N 30 i Ty e 1 w28 s (CHC P 16 491 Dy B RE M i
SRR ) BE S 20 ) £ AR P43 A D T X BE 2
9 IMRIAF 5T s , AL Eh RE P M 2 i S R L &
MBERERTERESHERE FN% R (A
A [l - 25 RPN R B ) Al 2 [l i ) e 0 A
% B (FCD) B A A G 5 1% 30 0F 92 B i 4 g % 18] 25
] 2% 35 1] 5 Dy R 3% 4 % B KA SE A, K3 AN BT
e (A28 o0 AR G 5 il A% 338 L 40 B 3l AH OC ) RE AR
) 23 ] 22 35 5 L 3 0 B 0K & R AH OC D) BB 3% 45 % 2
FIfEEE S ™, Spagnolo 55 40 H1 18 A~ BA K% Y
R 22 25V (SNP) 7 i3 5 A - 4% -0 i D) 8 3% 452 22 (]
MR R KB TPH2 B R A H 1R 2 851 (G703T) 5
T RE 1 iz ol P f 48 2 A OO A A% -0 v (] ) g i 4
FEARA 550 Wegrayk 25 V0% FH 224 ik 1 33 e 55 4R 75
1) Ty 8 3% 2 44 3 0 2B AL, T DA IX 43 ) B P 42 B iR
i B SRR 45 R BR %A R E
FIVRR 52 BE 18 > 689% , Horr, 76 A5 A B AU v e f5
] 55 5 R AR A Z 18] v e 55 /)8 i 5 XA HEE ] 22 (1]
8 5 T e 3 5 DL K A DN T I G DX 5 A g
Z (A1 U 55 1 T e % e e B 2 W . R A
WFFEAR A R 8 T Ty BB P 1 22 00 52 18 A F 0 45 2R
Wi 66 A1 81, IR & Bl 1 S 18] Y T e 3% FE AR
R RRAE HEAT 0 5 |, B AR A5 29 A Je H FUI 1B A A
fiE ] LAY 3 3y B P iz 2l B A A8 3 (12 W A Y, B
Rk 80% . IR YN AE & B, T R s bR
i FR 3 356 2 B U i s Il AR 3 7K S 2 as gl e R
AR Ak I T A R Y

= I RE A A2 Bl R A A5 A S AR 2 R AR

H T, T RE 1 1z 3l B ik R8I A5 A7 18 1 445 4 2l
AR TEE R . 2T &L, TR sh 1 AR
5 R A B R o R FE R o A RO TC W 3 2%
SO IR F T R, T BEE IS B A R R
TE 2 it 2 0] 4 (SDQ-20) PF 43 5 722 M 115 1147 11 J2

JELRE L UM O, i BT 42 9 i R (DES) P 43 5 45
I g 5 IR B S AE R OG0 AT AL ) R R B Bl R AT
B i 2R (S-FMDRS) ¥¥- 73 55 47 M Z& b [a] 05U 3t 1 [m]
AR FrAH 6 1, R R A I DX JE B R A B AR
16 B A 12 71 T AR 1 iz Bl B R I Y T TR O 1B
Tomic 55 " W AF 3¢ 7 , 45 Ty Be o L5k ) B 15 iR
5 A A R o B R R W 2% S L (L
— 20K T REME UL 5K T AT AR 43 A [ AR (T E S
Y H) RIE B B (TG 8 SR R R B R AE -2
fife ) 5 A B B B ) Re Ak AL 5K O BE G AR A N HE
A XU THU A [l B IR R s L . IR A BESE
7R T RE T iz Bl I A A8 5 A7 8 il 45 79 20 Maurer
S5 VR B, et iz gh B A R E 25 A B0k
A /NI A AR T R BN e fi A FRBG 2 ) e e i
[l g f5 ] R 5 AR B8/ 5 Nicholson %5 'k 31, T
il P o 0 AR A0 O B A B W 2 )N B 5 B
T 09 TR R o " R B T OC KPR . — TR T DTI
[ BIE 5 R L 4 A D) BE 1 L 5K g B R AR B AR
& G T A5, 45 8 R D Re R DLk O B S AR
S R i N s € 7 AN [ G LB e =
SRR ( ENR AR B A1 o)) FR
25 ) S 1 (FA) 8 35 A, 42 78 190 J5T 2T 4 ofY 56 8 P il
W i — AT WA o A, & BLIE 3 AL T gk L5k )
Fo itk AR SRR R R R FA G B 25 %, i [ 2
AR T 4 R G 5 IR I Bl ) A7 /e T
TIZBIREIR 1 BN, G548 S AR S R AE X T e i
B B i R8BS A — o B . — I
GER IR, e R I A i S AR FRUE BE T 6 S H a0 B
il B 53 19 B O R 2 T TS U O 2 T
S PR, 1 15 R 55 D) BE R A2 S B A 25 Y 1 K
FEAS B 5 1 B IE

MU T Re YAz ol e A A B 15 2E R

53 T 5 AR 2 HORAE ) e 1k 12 2l B A o (4 niz ]
F R BAE S 2 Wy T, 2 W R e iz 45 1 (DAT)
SPECT 4% AT A6 il 2 fish 7if B 2 U4 i BB+ 22 JC D R
HE T 85 Bly 25 531092 W D A P 0 4 8% 55 2 g R e 4
RRLEAAE Y DIRE MR A & AR 45 A 1E BB H DAT
SPECT WAR £ T 5, ¥ 41 8 35 AT g 8 78 19 Jit
PEMA 4 ZR 9% o Felicio 25 /% 5 491 o) fig M WA 42 2%
LZEGAE AT DAT SPECT A%, K B 2 B #7175 #%
Z U B BB o Gaig & 7 X 9 B Il IR B E 1Y
(clinically established) 5% R 7] B8 i) (probable ) T g 14
WF1 4 AR 95 B AT DAT SPECT 1%, Hovh 1 2 W7



1090

o AR B B 4 A5 2023 4F 12 1 5 23 545 124

Chin J Contemp Neurol Neurosurg, December 2023, Vol. 23, No. 12

Il R AT BE 1 ) BB 1 WA 4 AR 25 B AE BB A7 AR UM £
AR 45 BUREAR , 32— 2047 36 PR A ) i B A7 A 1 4 %
I B 3 N parkin 28 5% 5 4% 8 (9] /i 4% DAT SPECT
1GoR W 5% . HAh T 8 1 iz g [ 15 40 OC #h &5 4
2 K A A A 5 VE TR AR (PWT) 1 6% U 3% (MRS)
25 Demartini 25 PSR ) MRS XF EE 43 B 10 41 I fig
iz Bl AR 510 D) £ B kB A I AR K, R
5 100 2% 22 48 R0 [0 | oA 00 i 800 2 0T ) 4 2 Ik i
PR G =, HE W X 7T BB S i % R 405 |k D RE 1 iz 3
e i 1 S H A R AE AL . SR T LR A A
FEBT | 9% FH B ot 4 R L, LA I IR S BT o i g
AHXT 32 R, 45 5 AT 5 52 P v S W

Zx LTk A BRAE 20 AR 4 (8] D) RE M iz 3l A
R R B 2 B2 R T REAS 85 /0N |
AN R BIF 58 22 18] 235 2R — BOvk )R AR S5 R, H R AL T
WIR A G B B . T 2 e 1k iz 3 1 1R 0B S E
RFBERR K H 2 A 0 HoAh bl 208 Mok =, oK ok
AIF 5 1 B0 3 i AUE A R e A R R R AT T ik A
i A] DU o I m 5T RS 2SR
BOR TFEEBRZ oG E % 7 ik — L4 m kot
g g

FEmEHR L

Z £ x Wt

[1] Factor SA, Podskalny GD, Molho ES. Psychogenic movement
disorders: frequency, clinical profile, and characteristics [J]. ]
Neurol Neurosurg Psychiatry, 1995, 59:406-412.

[2] Wang G, Chen SD. Current status, challenge and prospect for
diagnosis and therapy of psychogenic movement disorders [J].
Chongging Yi Ke Da Xue Xue Bao, 2017, 42:659-661.0 £ NI, B
Ao FPEIE SRR I2 IR M B PRI R R[], R ER
K224, 2017, 42:659-661. ]

[3] Yin D, Wang H, Zhang YH, Ni Z, Chen Y, Chen XW, Dou RH,
Hong Z, Kuang WH, Lin GZ, Wang YK, Wang HL, Xue Z, Xu
SL, Chen W, Chen HB, Chen SD, Li CB, Wang G. Chinese
expert consensus on the diagnosis and treatment of functional
movement disorders [ J]. Chongqing Yi Ke Da Xue Xue Bao,
2021, 46:732-736.[ JV &, £ &, kB8, L3R, MRk, BReSC,
SR, AL, SR, ME 2, R, B, BE, VR
R BRAG, BRIEUE, WRA2, 224800, EWI. D kis 3 B s
B W SRy T E L KR ]. E KRR R, 2021, 46:
732-736. ]

[4] Li WL, Gao Y, Ma QY, Ding Y, Tian SJ, Wang HL. Progress in
diagnosis and treatment of functional tremor| J 1. Zhongguo Xian
Dai Shen Jing Ji Bing Za Zhi, 2023, 23:351-355.[ 25 %6 %, &5
I, DTEL T A, BAVE, B . DIne R WS W 56T
JELT]. b E AR 2 o AL i, 2023, 23:351-355. ]

[5] Li SH, Su W, Chen HB. Diagnosis and treatment of functional
dystonia [J]. Zhongguo Xian Dai Shen Jing Ji Bing Za Zhi,
2023, 23:844-849.[ 2= MR, JR I, WRIG I . D) AT LGK I b it
LWSIRITLT] P E BRI 2B R, 2023, 23:844-849. ]

[6] Yin D, Wang G, Wang JX. Diagnosis and treatment of

functional limb weakness[J]. Zhongguo Xian Dai Shen Jing
Ji Bing Za Zhi, 2023, 23:924-928.[ Ft G, EHNI, F4k. )
FE 1 1R T8 T2 W 536 07 (0], b 1 B AR R 2 B A i
2023, 23:924-928. ]

Aybek S, Imaging
neurologic disorders[J]. Handb Clin Neurol, 2016, 139:73-84.
Edwards MJ, Yogarajah M, Stone J. Why functional neurological
Nat Rev Neurol,

Vuilleumier P. studies of functional

disorder is not feigning or malingering [J].
2023, 19:246-256.

Hallett M, Aybek S, Dworetzky BA, McWhirter L, Staab JP,
Stone J. Functional neurological disorder: new subtypes and
shared mechanisms[ J]. Lancet Neurol, 2022, 21:537-550.
Roelofs JJ, Teodoro T, Edwards MJ. Neuroimaging in functional
movement disorders|[ J]. Curr Neurol Neurosci Rep, 2019, 19:12.
Aybek S, Nicholson TR, Zelaya F, O'Daly OG, Craig TJ, David
AS, Kanaan RA. Neural correlates of recall of life events in
conversion disorder[J]. JAMA Psychiatry, 2014, 71:52-60.

Voon V, Gallea C, Hallett M.

supplementary motor complex and limbic activity during motor

Brezing C, Aberrant
preparation in motor conversion disorder[J]. Mov Disord, 2011,
26:2396-2403.

Piramide N, Sarasso E, Tomic A, Canu E, Petrovic IN, Svetel
M, Basaia S, Dragasevic Miskovic N, Kostic VS, Filippi M,
Agosta F. Functional MRI connectivity of the primary motor
cortex in functional dystonia patients[J]. J Neurol, 2022, 269:
2961-2971.

de Lange FP, Toni I, Roelofs K. Altered connectivity between
prefrontal and sensorimotor cortex in conversion paralysis [J].
Neuropsychologia, 2010, 48:1782-1788.

MJ, Moretto G, Schwingenschuh P, Katschnig P,
Bhatia KP, Haggard P. Abnormal sense of intention preceding

Edwards

voluntary movement in patients with psychogenic tremor [J].
Neuropsychologia, 2011, 49:2791-2793.

Baek K, Dofiamayor N, Morris LS, Strelchuk D, Mitchell S,
Mikheenko Y, Yeoh SY, Phillips W, Zandi M, Jenaway A,
Walsh C, Voon V. Impaired awareness of motor intention in
functional neurological disorder: implications for voluntary and
functional movement[ J]. Psychol Med, 2017, 47:1624-1636.
Monsa R, Peer M, Arzy S. Self - reference, emotion inhibition
and somatosensory disturbance: preliminary investigation of
network perturbations in conversion disorder[J]. Eur J Neurol,
2018, 25:888-¢62.

Boeckle M, Liegl G, Jank R, Pieh C. Neural correlates of
conversion overview and meta -

disorder: analysis  of

neuroimaging studies on motor conversion disorder [J]. BMC
Psychiatry, 2016, 16:195.

Decety J, Lamm C. The role of the right temporoparietal
junction in social interaction: how low - level computational
processes contribute to mela—cognition[]j. Neuroscientist, 2007,
13:580-593.

Maurer CW, LaFaver K, Ameli R, Epstein SA, Hallett M,
Horovitz SG. Impaired self - agency in functional movement
disorders: a resting-state fMRI study [J]. Neurology, 2016, 87:
564-570.

Nahab FB, Kundu P, Maurer C, Shen Q, Hallett M. Impaired
sense of agency in functional movement disorders: an fMRI
study[ﬂ. PLoS One, 2017, 12:e0172502.

Perez DL, Matin N, Barsky A, Costumero-Ramos V, Makaretz
SJ, Young SS, Sepulcre J, LaFrance WC Jr, Keshavan MS,
Dickerson BC. Cingulo -insular structural alterations associated
with psychogenic symptoms, childhood abuse and PTSD in
neurological disorders [J]. T Neurol
Psychiatry, 2017, 88:491-497.

functional Neurosurg



o [ A 2 B 2 7 2023 4F 12 1 55 23 555 1240

Chin J Contemp Neurol Neurosurg, December 2023, Vol. 23, No. 12

1091

[23]

[35]

Diez I, Larson AG, Nakhate V, Dunn EC, Fricchione GL,
Nicholson TR, DL. Early - life
endophenotypes and brain circuit-gene expression relationships

disorder [J]. Mol

Sepulecre J, Perez trauma

in  functional neurological (conversion)
Psychiatry, 2021, 26:3817-3828.

Canu E, Agosta F, Tomic A, Sarasso E, Petrovic I, Piramide N,
Svetel M, Inuggi A, D Miskovic N, Kostic VS, Filippi M.
Breakdown of the affective - cognitive network in functional
dyslonia[]]. Hum Brain Mapp, 2020, 41:3059-3076.

Sasikumar S, Strafella AP. The neuroimaging evidence of brain
abnormalities in functional movement disorders [J]. Brain,
2021, 144:2278-2283.

Voon V, Gallea C, Hattori N, Bruno M, Ekanayake V, Hallett
M. The involuntary nature of conversion disorder[J]. Neurology,
2010, 74:223-228.

Hassa T, de Jel E, Tuescher O, Schmidt R, Schoenfeld MA.
Functional networks of motor inhibition in conversion disorder
patients and feigning subjects [J]. Neuroimage Clin, 2016, 11:
719-727.

Espay AJ, Maloney T, Vannest J, Norris MM, Eliassen JC,
Neefus E, Allendorfer JB, Lang AE, Szaflarski JP. Impaired
emotion processing in functional (psychogenic) tremor: a
functional magnetic resonance imaging study [J]. Neuroimage
Clin, 2017, 17:179-187.

Sojka P, Losak J, Lamo$ M, Bare¥ M, Kagparek T, Brazdil M,
Balaz M, Svétlak M, Koé¢varova J, Fialova J. Processing of
emotions in functional movement disorder: an exploratory fMRI
study[]]‘ Front Neurol, 2019, 10:861.

Hassa T, Sebastian A, Liepert J, Weiller C, Schmidt R, Tiischer
0. Symptom - specific amygdala hyperactivity modulates motor
control network in conversion disorder [J].
2017, 15:143-150.

Diez I, Ortiz-Teran L, Williams B, Jalilianhasanpour R, Ospina
JP, Dickerson BC, Keshavan MS, Lakrance WC Jr, Sepulcre J,
Perez DL. Corticolimbic fast - tracking: enhanced multimodal

J Neurol

Neuroimage Clin,

integration in functional neurological disorder [Jl.
Neurosurg Psychiatry, 2019, 90:929-938.

Mueller K, Rizi¢cka F, Slovak M, Forejtova Z, Dugek P, Dugek
P, Jech R, Serranova T. Symptom - severity - related brain
connectivity alterations in functional movement disorders [Jl.
Neuroimage Clin, 2022, 34:102981.

Rai S, Foster S, Griffiths KR, Breukelaar TA, Kozlowska K,
Korgaonkar MS. Altered
children and adolescents with functional neurological disorder
[Jl. Neuroimage Clin, 2022, 35:103110.

Spagnolo PA, Norato G, Maurer CW, Goldman D, Hodgkinson
C, Horovitz S, Hallett M. Effects of TPH2 gene variation and
childhood trauma on the clinical and circuit-level phenotype of
disorders [J]. J Neurol
Psychiatry, 2020, 91:814-821.

Marapin RS, Gelauff JM, Marsman JBC, de Jong BM, Dreissen
YEM, Koelman JHTM, van der Horn HJ, Tijssen MAJ. Altered

posterior midline activity in patients with jerky and tremulous

resting - state neural networks in

functional movement Neurosurg

functional movement disorders[J]. Brain Connect, 2021, 11:584-
593.

Wegrzyk J, Kebets V, Richiardi J, Galli S, de Ville DV, Aybek
S. Identifying motor functional neurological disorder using
resting-state functional connectivity[J]. Neuroimage Clin, 2017,
17:163-168.

Waugh RE, Parker JA, Hallett M, Horovitz SG. Classification of
functional movement disorders with resting - state functional
magnetic resonance imaging[ J]. Brain Connect, 2023, 13:4-14.

Conejero I, Collombier L, Lopez-Castroman J, Mura T, Alonso

[41]

[42]

[46]

S, Olié E, Boudousq V, Boulet F, Arquizan C, Boulet C,
Wacongne A, Heitz C, Castelli C, Mouchabac S, Courtet P,
Abbar M, Thouvenot E. Association between brain metabolism
and clinical course of motor functional neurological disorders
[J]. Brain, 2022, 145:3264-3273.

Perez DL, Nicholson TR, Asadi-Pooya AA, Begue I, Butler M,
Carson AJ, David AS, Deeley Q, Diez I, Edwards MJ, Espay AJ,
Gelauff JM, Hallett M, Horovitz SG, Jungilligens J, Kanaan
RAA, Tijssen MAJ, Kozlowska K, LaFaver K, LaFrance WC Jr,
Lidstone SC, Marapin RS, CW, Modirrousta M,
Reinders AATS, Sojka P, Staab JP, Stone J, Szaflarski JP,

Aybek S. Neuroimaging in functional neurological disorder:

Maurer

state of the field and research agenda[J].
2021, 30:102623.

Perez DL, Matin N, Williams B, Tanev K, Makris N, LaFrance
WC Jr, Dickerson BC. Cortical thickness alterations linked to

somatoform

Neuroimage Clin,

and  psychological dissociation in functional
neurological disorders[J]. Hum Brain Mapp, 2018, 39:428-439.
Perez DL, Williams B, Matin N, LaFrance WC Jr, Costumero-
Ramos V, Fricchione GL, Sepulcre J, Keshavan MS, Dickerson
BC. Corticolimbic structural alterations linked to health status
and trait anxiety in functional neurological disorder [Jl.J
Neurol Neurosurg Psychiatry, 2017, 88:1052-1059.

Aybek S, Nicholson TR, Draganski B, Daly E, Murphy DG,
David AS, RA. Grey
conversion disorder [J]. J Neurol Neurosurg Psychiatry, 2014,
85:236-238.

Tomic A, Agosta F, Sarasso E, Petrovic I, Basaia S, Pesic
D, Kostic M, Fontana A, Kostic VS, Filippi M. Are there
two different of functional multimodal
brain structural MRI study [J]? Mol Psychiatry, 2020, 25:
3350-3359.

Sojka P, Slovak M, Vé&chetova G, Jech R, Perez DL, Serranova

T. Bridging structural and functional biomarkers in functional

Kanaan matter changes in motor

forms dystonia: a

movement disorder using network mapping [J]. Brain Behav,
2022, 12:e2576.

Maurer CW, LaFaver K, Limachia GS, Capitan G, Ameli R,
Sinclair S, Epstein SA, Hallett M, Horovitz SG. Gray matter
differences in patients with functional movement disorders [J].
Neurology, 2018, 91:¢1870-¢1879.

Nicholson TR, Aybek S, Kempton M]J, Daly EM, Murphy DG,
David AS, Kanaan RA. A structural MRI study of motor
conversion disorder: evidence of reduction in thalamic volume
[J]. J Neurol Neurosurg Psychiatry, 2014, 85:227-229.

Perez DL, Williams B, Matin N, Mello J, Dickerson BC,
LaFrance WC Jr, Keshavan MS. Anterior hippocampal grey
matter predicts mental health outcome in functional neurological
disorders: an exploratory pilot study [J]. J Neurol Neurosurg
Psychiatry, 2018, 89:1221-1224.

Ambar Akkaoui M, Geoffroy PA, Roze E, Degos B, Garcin B.
Functional Parkinson’s  disease and

motor symptoms in

functional parkinsonism: asystematic review [ J]. J
Neuropsychiatry Clin Neurosci, 2020, 32:4-13.

Huang P, Wang G. Progress on diagnosis and treatment of
functional parkinsonism [Jl. Zhongguo Xian Dai Shen Jing Ji
Bing Za Zhi, 2023, 23:738-741.[ #&ili, T NI . D aEE A 4 2R 28
A2 W 567 ()], B 250 2k 0, 2023, 23:738-
741.]

Kédgi G, Bhatia KP, Tolosa E. The role of DAT - SPECT in
movement disorders [J]. J Neurol Neurosurg Psychiatry, 2010,
81:5-12.

Umeh CC, Szabo Z, Pontone GM, Mari Z. Dopamine transporter

imaging in psychogenic parkinsonism and neurodegenerative



- 1092 - A E A A 2 g 2 s 2023 4F 12 H 55 23 %55 121] Chin J Contemp Neurol Neurosurg, December 2023, Vol. 23, No. 12

parkinsonism with psychogenic overlay: a report of three cases FJ, Nakamae F. 1231 - Toflupane SPECT in the diagnosis of
[J]. Tremor Other Hyperkinet Mov (NY), 2013, 3:tre-03-188- suspected psychogenic parkinsonism[J]. Mov Disord, 2006, 21:
4324-2. 1994-1998.

[52] Felicio AC, Godeiro-Junior C, Moriyama TS, Shih MC, Hoexter [54] Demartini B, Gambini O, Uggetti C, Cariati M, Cadioli M,
MQ, Borges V, Silva SM, Aguiar Pde C, Andrade LA, Bressan Goeta D, Marceglia S, Ferrucei R, Priori A. Limbic
RA, Ferraz HB. Degenerative parkinsonism in patients with neurochemical changes in patients with functional motor
psychogenic parkinsonism: a dopamine transporter imaging study symptoms[ J]. Neurology, 2019, 93:e52-¢58.
[J]. Clin Neurol Neurosurg, 2010, 112:282-285. (i H 391 :2023-09-12)

[53] Gaig C, Marti MJ, Tolosa E, Valldeoriola F, Paredes P, Lomefia (R SC G MR )

i35 -

(FERRHBERBREIREDX TREEEER KBIAER,
EEMBEZRMBERSHER

o [ AR A 28958 93 2% 35D G 4 P X SR i rh I A 2B 4 QB R MR 5 T 3 SR AN SRR 1 AR BEOR AF

LYEEES EEN RS S CH LB TAER 201, REX 4 SC N4 0 57, 1 A AR 1 2 45 340 109 18 e o WL R AT R0, 02
WSCHTEE BTN T o A 2 0T L4 2 038 X8 SCH) ST K/NREIT o HE T o7 8 5 i B ff o, 26 2 HE 2o 722 vh R g
FRPE T A, X 2 5 AL B 4 iS4 B R R BB VR 2 AR REBIE /N AT — O B BN B9 AR o AR 44 S
LA % EE T N CGRER ) o AEE PE A AMNEVEE  NAESA AR E A IEWE o X Up B TAE sl 52 LR b1
B TR SOR BOSE, (B8N S SE RS 0 8 R ) 3 A & B 44 PR O 5 A Bk ) B 1S 18k s % 0 132 7 S35 1 00 22 T 7, [ g
LA B3 TR & 1tk 44 M HE Email ik o

2 KHEI R W ERRIA I RIART] 3 ~ 5 A IR o G B ] i L o 0k WS [ [ ST B A RS UE g 4R 1Y Ji BT W Index
Medicus W15 % T2 R e (MeSH) N BT 9 B 17) o 5 50RT R MeSH Hv I T AR N A9 3 , vl AR 415 A5 R 235 g 3 35 BB e B 422 1 b 7 = R0 3A]
VBRI TR T F 8 B R HES T S o DG B I 4 AR AR MeSH IR IR AR

3MEAWHE R RSO K RSN S [ 5 G A8 RS AR A T H R SOOI W I T SO b T O, I R RS
P I H 4, a0 R I H oo (FH Gl xxxx) 7, HEG I H S RN G I E A T TR E M IERX AR BTS20
ST E R LAY BRI S ARG o JF B A T R BN ol )R e B A R AE R AR IR AL T .

4 HEARE R IR ORI b O SCRE L 0 PN 2 0 AL A B 5 9 5t (Background) 3 H ¥ (Objective) | J5 ik
(Methods) .45 5 (Results) % 2518 (Conclusions ) FE MU 3 o — RS Z ARBRS  ORJTAR S EH " F1E A5 1E R, A
SUISCHR AT I8 R RS o 49 200 2 WL L A0 552 5 e SC 78 58 S, AN IR 0 i S A BRI A I 45 o TP SCIR 2 DU 5 800 52y
HL ST BN 5 TR SO AR G I o B SO v Ry AR B T OGS A B A A B S AN 44 FR o JH A A5 S T 42 24 1 BRF ORT 2 1 o 5 S
A PN A UL A T M S SC R B PO A TR SR RN R B

(FERARBERBASIREDXTRERIT M A ENER

] B 22 B 2% 35 ) it 8 300 SR A v B9 83 20 07 i — R SR WA F B0 07 3, DA BT 20 il A B R S A 45
BRZRWNT

LGS i BORZSBE S BT 9 & B E 7 ¥k o 0 A2 BT 10 5 2 T B P I DO P s 2 A O T ) A TF 9 5 5
RS MR AL, B B B R B S M R B O S A 5 I R S e R TAR L
S0 PRAKYS: , SR 0 A Rl AR I A o LRI T AL (BEL X TR B0 O T A s U R AT AR AR T A T i 47 ) Y
AR R R Y TR A0

2. BOR AR IR I SR R EIHC £ 5 22 (3 2 5) F 7R T AU M TE 25 20 A 0 T Bk BB, SR A 32 28080 7Y 23437 %5 1) B
[M(P,;, P, |37 22 i 25 53 A3 8 Tk BT 5 R A X BOH 1 LE (9% ) B0 (9% ) 227 H BT RE , JFHAR UE B0k )i be i 23 BEAS iR /N T
200 N5 W ET ST 3 47 05 i 09 BAR 2 Bk G ik BA(E, NS AT RE S I W DT P A XYW R SR S RO TR g i R MR R
PR MR 45 1 95%ClL



