PHRAAE S HE 20196 5344 5ot

cé}%io

finibi i v i ARG TR Y 5 TR S e i

AEH K OB ORAF

XA

i 45 197 5 B9 = H B A5 (disorders of consciousness,
DOC)fEIf R W Fa 7 i R LA R ZBRER, B R T
WK, SGEI T BN, BT, AR SRR e
P E A5 47 J T TR B AR AR TR & 1 T T 7% , S 4o
S AT P ERTT IR 25 NI RE Al 2 AR TR AR R R UK
BTV AT — T F Y S iR R R AR R AR IR
GERGIIRE . SR, AR E — D AR A R A
TRITHIERAERE . & T RN BERFIR YT I 1 AT e AN it
BRE AW

1 EIRFERFHILE

FEPUEXT B RSN R IR — RAVE I T A ZHEU
SR AR A B ZOL IR A . IR A AL 58

F AR 5 RN B A PEAl R B B UK. AR R 1Y

It PRI, 4 BP0 43y Bk AE IR S/ T S s o BIR 7S
(vegetative state, VS/unresponsive wakefulness syndrome,
UWS) | fie /N PUIRZS (minimally conscious state, MCS) .
2R AT AT REE G A A S S REMEAS TS, Bk R I 25 e/
B PUIRE (emergence from MCS, EMCS)®, 56T B iH G
MAZ AL, TR B AT B R 1 8
L1 B J5 e f 0 246 42

R 22 (1 B 22 2 AR 2# W 9E  , DOC J& — 43 B 45
4 1iE (disconnection syndrome) , Laureys Z¢ U] A 1F B, 1
J% 55 W )2 $34# (positron emission tomography, PET)#&/R T
UWS J 35 J o — R ot iz Jo— Fe i — Bz Jo2 3 it DI e 1k i 2
A H ARSI RE R IR R (R-IMRD BFR R, iR
e e 5 BRI X M 4% (default mode network, DMN) , % Tii
DR 2481 VRIT i B J3 P 28 2 it 43 8 O, H e i — A i 4%
A DOC B A i F A Ihag, I B Al LLUX o JR 3 2
Al ASER A B BRI T A BT R, fE MCS
SR P R G HL 7 R P300 FY H B K 5 UWS SR
T M SRR AR AR B %) DX B R I AR S B fig ) —
EHE T RFE WK

I AR Z R S rh et A =i L, TR ar

JUAM U i RS R B ik 3R GEAE R B2 ot e i R 48
HA SO R 2 R SE R ) A 2T SR AR AR R
FHP S HF AT AEER (mesocircuit) "R . B fig o gl 2250
Tia] FMi B JoT FNBORAR ) A i 1 R A2 B, AR SRR rp ) R 22
Tl A 22 6 (medium  spiny neurons, MsNs) X Py il 7 14 Bk
(globus pallidus interna, GPi) YIS , A TTHE— 25 s
O L BROGT B i () 3 ], Ak 080 55 P imiox Bz B VR &
R RBEAGF P BB Hh e Fe IV Ry — SRR 1Y
R SR ) T v e T 8 5 B S DX 3 4
Weng % "I F1) I DTLH AR B0 UE T 3% — 6k . M1 R,
DOC & TE LT | Fr i FHAT - e J5 22 [ 1) 235 4 3% 45 45 9
b Tr) it e il X 2 (network based  statistic, NBS) )7 % 22
[ BRI /D T X DOC B 58 I 45 44 1 et ]
B85 0 15 (74 6 P 400 3 A G, DA S UM 1Y 2% 1) 2k i 4
55 PSS R Rz B 1 R
1.2 JJoi— e idi—/ Mg P 2 i

Dimitri" 4 H , BT B 4ERF 5 KM 2 A M 28 56 .
ANAS A 455 5 T OO 25 e o ¢ ST A B , A 365 /)N il e JSA 36
7Nl 38 2ol ) A% A S 3 I, K AR S 8 A T )
2% B M — DR/ N — e — B B 3 . A BT Hg R,
/AN E S AT RS N B S A A 27 4 , 9K 283 e il £ 45 [ml
AR AT e —A G IR IR AL . A AIA R R L
WE T A2 T TR RN R 5 2% DI ] A
AR /MR A% 27 A U8 i O 2 543 T 1 S — 1
Jo () AR R T I — 1, R R B R B IR

H AT L TR R A Y AL AR AN A R Ry BR T A i
X, T A2 A [ i DX T 2 B P IO 245 ] 3 42 5 3

2 JATTAE

BT R R A ALED, FATRT LUA Sy, R g Y
MGV 1, AT )7k 2587k SR Tk AR
AR AN P SRR 5 0 1 190 245 ) 84 o (A B Tt 80HR
WA BRI MK, FTRE S e HE PR R A, X
2 H AT TIPSR EEAT .

DOI:10.3969/.issn.1001-1242.2019.09.026

SILEIH B R A RRHAIL 4TI H (81371194,81873723)
1 EHEERREEREG, 050, 100053; 2 MiHIES

VEB TR « SARAR , Lo LA gE AR 5 ks H 1 :2017-12-18

www.rehabi.com.cn 1125



Chinese Journal of Rehabilitation Medicine, Sep. 2019, Vol. 34, No.9

21 1PMITk

AT RIF IR KRBT & Y BIE T B & R T R
S Hrp R E AR IR T R R AT TR R T
T Ao AR R A RIS A A, DA 2 A £ 17 B AR
5o LR ARG TE B B O T R R A R 1Y
PR A Bh Y . Mallinson & 343 K A B[] ) (40min) W7
D Chn e BGR 7E E ER 5 AR A DG R ) , RT DA
BEMIT RN o S 2P R R A S 051 5L, b ths /% B0
25T A B 0 T B RS AN T B R AT O 2
A G R, PR R 25 0 2 3, % R
B HIIREAT — AR AR BT 5 k2 AR Bl K2
TR ATIAS AR B A
22 Tk

M 3 - (zolpidem) J2 3T JLAF K WF 58 38 £ 1) — Fh 245
Yo AR —FhelEOR A S B ARGR] , & — R GA-
BA-W1 Z a7, X FPZAI GABA Z 1R 5 FEIR—3E
T ) 40T, ek B TR R A B AN L o I R 3R
A, M3 AT DG 3 26 5 GABA A2 A TSR 244 f) ) 4 M il
TYPRAS R . B BT RS/ 808 430 7 i T R Ml
Gy SIEOE Y ol R Aw i B el

I 15 AR IR, 24N R R E © R S8 T IR
T (A WS I 3E A R T A v A9 | S A ) A4 A A Y
WAE 2 (B VIS 22, Clauss P A B4 VS 5 R
FH 10mg Mgtk 38 7 w] DU 8 35 5 i, JEA% B 07 BF B 2k 3743
(Glasgow coma scale, GCS) P4 FlFi Bk Bl K 8] Jr it 3¢
(rancho los amigos scale, RLA)PF43¥15 245, 3 H T LA
XA, T A7) 3B Sy P 42 55 o Thonnard 5647 55
T 60 5l MCS % (AR T 4w) , SEATRTBE MR ST , Rl ER 25
T 10mg MRIEIH - A ATTHE 12 Bl E TP R BT S e 42
(ENSEENIRCZ e 82 KSR e =t I S N (18 rdan s (LS
4l (remarkable cases) AJ ig JURMRAR , {H 2 J5 AT A 3 491 i
FE ERI T AR, AT R A BB TEIR
FAMERESH JE PR T T REYA 8 , H FDG-PET {7 /i 4 5 4l
ARG B BTG N, X A R AR A 1 . FR ]
UL, M MR TR R A Ry TR — 2 FRICR, o

AN, BEISAE N GABA b Z AR s, d A 2 m ik
e e T DA S AR RS SR R (AT 8 Y 45 2 )
AR, S RIGE AL A5 VS I T 4 2 e A R, (H AN
TERIFRIAE LE, W TR A R Ve TSR AR ™), R H
fif & —Ff AR Bh 24, i BT 2 LA 25 R IR R
RBP4 . — T PET AOWTFFE 45 S W, RS FH I
SV B B 493 e A 2 T e A e 2 A1 1 1 Ak, R
XF TR R RS E VRSP RCRAIAR Y o S A~ 8 i O
T2 UM TIEYERF T b, L R A2 e 22 CL i B 47 1 i 40

1126  www.rehabi.com.cn

a5 B3, 20 104 K, i A i B UK AR 31 T #2055 , 8 431
BT BISE AW T RN, BRT _FRZ5Y), A B
N, TR BEE BAAE S Al AT X R RS R K B —
SEM (A K Z2 B0 A2 B/ INREAS I BR ], I AS R B 6 At A7)
I EARAE I,

23 IREMASIMERT IR

2.3.1 N EL A (deep brain stimulation, DBS)J&—Ff
TTZ AR REPEM Z MR AR I TIRYT S i 2 R G0
o Tl AT DBS (4 AL 2 35 T 20 i i L S5 A 7Y
(rate model) , 38 1 BA 7% F JBS Bl 28795 B Ml 28 DG 5300 1% s % it
M4 AR B AR . Bl iiFse 8, DBS HoA Z Tl
il AL LB 2 PR ORI 2 fih T S P AR A I
SRR . TR e, R A 1 ARE K A
TARE RS P2 AR Y 20 4D 70 AEARAE
i NHs DBS AR Ry —Fi i Wty X0 FH F =R iR ™ A7
WEoE Kk B, B T B2 I B I 445 ¥4 B ik o 22 % (centromedian
parafascicular, CM-pf) f& Fr i A P A% 1 1) B 220 iR 40, &
55 e o P H b Az B BRI A K R i B AT 4 T AT 4B
ZA, AT DA 2 R A A PR R e R P UK

Cohadon F1 Richer 45 ™ i #% 25 51 €115 J& DOC & # 1y
CM-pf, Hr 124 UWS & b, 72 K38 1—10 Ay Bl 7
B & A AT i 2 R GRS AR L . i 7E A 13 1 MCS
H BT RN RN, AT 2E S . Tsub-
okawa FIL ¢ A1 BACIILER T 21 51 DBS A J5 B UWS B F1 5
BIMCS [ . FEARAYPARA B A 2 061 28 I i PR
Sl CRRRAZ ) , 19 151 FR 35 1 CM-pf, X T4 /1 MCS £
B CM-pf, Hrp 214 VS 5% vh 8 ] J % A VS Hhiik 52, - H.
REAEFI AT 1R 5 3800 ARATSAE H R AR T i S 5 Bl ™
FHRE . 4B MCS HBE BB ENAIR A . Chudy D 4E5%) 10
B VS F1 4 I MCS B #E 1T DBS,, ¥ il R RRICE CM-pf, 45 T
25Hz YA , 2530 2 AR BBV , 3 5 MCS JR 3 F1 16 VS
BHETERIIME(29%) , 1M 1 IR IRHER MCS HE JE7E R 11
EZJEAFRTTDBS. H LAl 0L, DBS Xf T MCS B # F
A T S5, T T UWS B8R AS B
2.3.2 A RENIEL (spinal cord stimulation, SCS)J&E—1£%
HORT G 00 B B v R, 3 3 25 P S BRI OE B L DT
BN ZICRD4ATME . AT HHE E A S b St A
2 R A R S ) AL 3 2, Ry A 22 ANRME IR Ml
I G 155 2R 2R dee/ N R VIR S5 IR AL TR 1R YT T
B,

Kanno Fil (14 A BAEI%F 214 4] PVS £ 2474 6 38, 3
P b 38 (C2—C4) , FIHUI 2% 70— 100Hz, R 07k
2—8V, 12h(15min JF, 15min 3¢ )/d, 8 4w, 253 2R 109
19155 B T AT Ry R IR A ) AR £ (s 30 B R



PHALE AL 20194 55345 5o

M o it ) . Yamamoto %%} 10 5] MCS £ 3 #F17 SCS K45,
25T SHz (86 SCS, 45 R /R TELS T SHZ Y2 SCS it B 41
Fh RRE T ST i L S B S s TR . AR S T 1
ARG, 700 R I B /N R B . Bai %55 F EEG T4k SCS
RO AR R R R X A A B (frequency
bands) ZAEAb, $&7R SCS BT AT L B2 il A - iz ot , i
— [ AT RS2 T SCS 5 | 1 PXAR 45 4 0 DA i o 25 i i
TR

2.4 AR AENGHIE

AR ANE I 4] (non-invasive brain stimulation, NBS)
SR A R SRR T AR R K Y RE L 2 BT
WFIE IR AT T B — FPIB ST T Bt o 28 /51 ) ¥ (transcranial
magnetic stimulation, TMS ) Fl1 2 /il 5 i i, il i (transcranial
direct current stimulation, tDCS)J&FiFh H fif v LR 12
PR IR RSS2, AR B 0 DO 28 AL, 3% 4 AN [i] g DX 4 DA T e
ARBINEE. Bt B AU s e A 2R
2 RS O 2 AR 2 B AL A o R R AT IR RAN (B
{REAIVER I IRIT RCERAAS B AR B
2.4 Z LU R A i D RE LA A T2 M A
TR AR A i SR AATE P — A5 1 R 3, 308 3 P
B2 113k B B FAROR S . A TR R Ay S e v e e S
B P AR 18T A R T 7 A R A8 B R R A7 g 2l
A5, BV N- 3 -D- R 4 24 i@ 57 14 (N-methyl- D-aspartic acid
receptor, NMDA )& At B A= 1,

FIHT, tDCS &) Z W Tl IR b2 Fgefs . A 0FR
87 B4R tDCS il 3 A I Fip 45 75 /1l (dorsolateral prefrontal
cortex, DLPFC) AT L4 it ) 025 o 22 24 Ay e, (5 s Zl A
A R BRI L BRI 45 10 7 3w, AN IS
WRZEMI DLPFC 5 TAEILC R s 4B & &Y ¢
21 Thibaut™ 1 Y] F tDCS %t 55 141 DOC i 2 (30MCS .
25UWS) HEAT 5L 20min (49 53 , 5L 5k 72 fill DLPFC
X, K BLMCS 3 T CRS-R 43 B {2 o3 |, 1fif UWS
B ICH B4k, Estraneo 25 [m] K F tDCS il 4 & I s 15
B M DLPFC [X (7VS, 6MCS, ELfil 4 8 191, {E 4 S 1))
HELEHRNE w53 AL R 5 — YRR 35 Jm — YR
WUR 2h, USRI 34> H P#AG CRS-R FIEEG, 25 R, 78
P LR e B 13 B R ARG IR 3 T AR, e il S5d
Jii L EURIBAAE 6 B FR % CRS-R V4345 BT s, (HIf R i2 W34
T AEZ IR WY AR R (5/13) I R 2
Wt %2 A= kA8, T A VS B2 T FI MCS 3 A MCS 5% 745 24 EMCS,
T EEG (15 5t i Fi ) AAE IR AR IZ WA B4R = i & AR s o %
T - L 3] BH S5k 940 AR i 2 B i e P o8 22 A B )
W5, 3% 5 Thibaut P25 RIRAFFH . AT HESZ T Thibaut A
2H 1 f8 3 R I P24 4E 2—3 4~ J | i Estraneo A ZH 9 £ 35

RIRIFRPEIAE 144 H 2247, BRI 5 3 407 AR
FEAAARR AT UL I A ™ S AR S A A
Pt i), AT RERT tDCS HVEIBUR YA S

Zhang"'F| Fi] CRS-R FIZ 41 3¢ L {37 (event-related po-
tential, ERP)FA# tDCS 1 T2 M DLPFC %) T3 P i £
HIVERIZCR . tDCS (LI R 2mA, JIlEU% R 20min/iX
2R, B S, TSR 2 o AR R BRI,
38 AT J5 , CRS-R A9 43 B0 MCS 34 A7 B B a3/ H
ERP 454 il /R 72 MCS £ 35 H P300 [ I 45 iy B S 484 K, 78
UWS 4 JCI B 22 5 0 %050 /R tDCS LT 1T LA 2o il
WA s B A LR A EIRE T (AR F UWS B
BURAH R . Angelakis %% 10 4] DOC 4 #E17tDCS(5d
BRI . 10d LA, BHAR - 220080632 3 Bz Jot sl 22 75 A M iy
R 5T, B < A HEEZST ) , 25 SR i /R B AT MCS SR FE RIS
VI G IR AL, S8R 2 R 3 5 BT BE A R T e A
BEUKSE , FAI A3 vT LR TR

UEAh, Dimitri" R /MK — e fiki— 5 B 257 11 20
4 MCS Ltk (345 (DCS RIS & 2 RGN AT AR 6
Y125 (cognitive-behavioral psychosensory training) . FH#% i
B/ DLPFC DXFIZIMIK , e 2 AR L A /NG i 24 A, B
W B AT MESE 18 3 B2 i (C4) DIFRAR A2 IR LK 77, 354
Fil3 3 A (3U/)H , 20min, 1.5mA) J , 258 FL A7 BT H i
DOCunit filt 5 FIR T4 347 T8N . Naro' i ] SHz 7235
22 P51 H )34 (oscillatory  transcranial direct current stim-
ulation, otDCS) ) Hll /)M ki , EL I 2H ) MCS £ 5 7 51 ¥
30min Ji7 O SR A y STORIAT BT I IN, JF B 55081 CRS-R
PR —5. 7 UWS BB B B0 B f I AT AR
PRARAY . DR, A TR D AR /N i 1 2R 1 0 iy 7R3 T
FE T LA AR bl B o P e i ) i KO, 838 foff R e 4
AN I A E SIS s ST R .

[ AHEST UWS, MCS 5 BISF-XS tDCS 3R S B
5, SRR Z2 B AT 2 AR A S AT TR A BR A, FL el 3
TG B I AR I R 2 S st 1) B RG B0or 2245 , A8 33
AL AT RB 2 R R AR AR . ARV B R AR B
58, RN A PR S [l 4 AR 07 1 DOC £ 35 4R AR
ST A, AR HA LR B 45 T 23R IS IR
242 LRGP R AR R AN R 2B E
Tk Fe B 2R B A PR A8 A 1 L 37, DT 7 A Sy H,
T, TIOR3 T ) XY, A S R 10—20 4,
22 PR IR i, U LR A 22 fURE IS (repetitive  tran-
scranial magnetic stimulation, rTMS) B\ %) ¥Z i F FIlfi IR
Mg . AP B TMS IRYT i AR5 ¢ TMS GRS
HAKT 1Hz) Al 4 r TMS CRIEOI A 5 T 5Hz) o IRHrTMS
i 28 SO 24 A PERR AR, T 8 4005 rTMS i i 28 0 2% Ay 1 34

www.rehabi.com.cn 1127



Chinese Journal of Rehabilitation Medicine, Sep. 2019, Vol. 34, No.9

T, JUASRFEA ML LR IAIT5E 3R B, c TMS AT LAAT
BCHLIATT A A AR LG , AAAAE SR EE RS
AR ISR TG R AR, AN ' TMS X T
FRHX 242 2245 (central nervous system, CNS)#5i{7 i B - fs
15 18 25 v e SR SR UL, = — R AT s el 4 B A
TMS AT LU fiph & — Z2 51 52 2% A 00T, 3o S0 5T A0 935 325 Ak 1 iz
O DR RTS8 et A RO, 5 2 2 i, DA T SR B o — Rz ot 2
JoT—F BT 2%, elests R PR o SRz B e 42 07 50
PIAR IV E T AT B85 R BT B2 T B2 - K o1 i 2 fi ), 4%
R Bl DG A7 W93 3 BH 28 fo e I8 0 BB A P P A
L FEIRIBIT I 6 AR . B EARHLERIIAS TG . K25
22N *TMS (9K A 00 5 8 S 77 A 1 B AR Ay
(long-term potentiation, LTP) Fl14< Hf F2 1 i (long-term de-
pression, LTD) A ¢, LTP 45 5 fiil J 41 A 1) 5 A K4 5 S
BT LR JUR L Z LA 1 LTD 3 805 fi i 2 1)
KHR R,

KT TMS X R B i TR T SOR  BEA BAPESS R, df
[k 25 5051, Manganotti %% 6 5 SRR AT # (3VS,
3MCS)FTrTMS(20Hz,M1) . HA 1854 R AT IR
N, gy 5 R AORIES B B2 875 & L A (motor
evoked potential, MEP) ¢ i [ 4% & , i2 20 B {5 (motor
threshold, MT) (%K. Xia ™ rTMS il DOC & ¥ L-
DLPFC, 7EHII# 20 K (1 /K ) J& , #843 MCS 1 5 i el
B (By) 12> (), VS H B i (8) /b, {H CRS-RAXTE
B MCS (8% X 161 VS & hA Frsin . b, At H T™S-
EEG PFili rTMS Xof F R B A £ 7 (RO , 45 2R s < i 10Hz
rTMS S {51 A O 5G4 i s 1 i85 149 L-PLDFC X, il
20d Ji , CRS-R, PCI, GMFP ¥ & A 1 B R il 2850, X Seff
FAP BN T 1 TMS 6 B R f R 5 T iV E N .

3 RE

BRI UARR G T IR BRSO R BRI A, T
WAT 7 T 25805 T I RER 2SR T T 3 SR AR A
ISR T, AT LAE B A — 1T, (ELh TR R A
N5 03 1) P E AR B B IR AL 2R, B (IR Tk B
— BT A AR X T AR R R (9K S ORI AN R AR BHAE
FUA G T R R 85 BB AL, 253 I I 25 AL A A
IR T7 R TEAR A, AL R, X T RR RS R
A X SR E R AT A S BSOS A
e RESEAEXT EH AR XS AR T, LAl 6E
(T 26 R, A M) T St BR B IS o I, RSRTE R
PURERH I MK — Ty T, L VR AT o R AR AS | BEHLALUE X 1
TG, R i 0 265 P PR A T AR e 22k, Y Bl R B
B TR A E AR T I

1128 www.rehabi.com.cn

Sk

(1

(2]

(3]

(4]

[3]

(6]

(7]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Giacino JT, Fins JJ, Laureys S, et al, Disorders of con-
sciousness after acquired brain injury: the state of the sci-
ence[J]. Nat Rev Neurol, 2014, 10(2):99—114.

Estraneo A, Pascarella A, Moretta P, et al. Repeated transcra-
nial direct current stimulation in prolonged disorders of con-
sciousness: A double-blind cross-over study[J]. J Neurol Sci,
2017, (375):464—470.

Conde V, Andreasen SH, Petersen TH, et al. Alterations in
the brain's connectome during recovery from severe traumat-
ic brain injury: protocol for a longitudinal prospective study
[J]. BMJ Open, 2017, 7(6):16—25.

Fernandez- Espejo D, Soddu A, Cruse D, et al. A role for
the default mode network in the bases of disorders of con-
sciousness[J]. Ann Neurol, 2012, 72(3):335—343.

Laureys S, Goldman S, Phillips C, et al. Impaired effective
cortical connectivity in vegetative state: preliminary investiga-
tion using PET[J]. Neuroimage, 1999, 9(4):377—382.

Long J, Xie Q, Ma Q, et al. Distinct interactions between
fronto- parietal and default mode networks in impaired con-
sciousness[J]. Sci Rep, 2016, 6(1):1—11.

Maiki- Marttunen V, Castro M, Olmos L, et al. Modulation
of the default-mode network and the attentional network by
self- referential processes in patients with disorder of con-
sciousness[J]. Neuropsychologia, 2016, (82):149—160.

Lant ND, Gonzalez-Lara LE, Owen AM, et al. Relationship
between the anterior forebrain mesocircuit and the default
mode network in the structural bases of disorders of con-
sciousness[J]. Neuroimage Clin, 2015, (10):27—35.

Crone JS, Schurz M, Holler Y, et al. Impaired conscious-
ness is linked to changes in effective connectivity of the
posterior cingulate cortex within the default mode network
[J]. Neuroimage, 2015, (110):101—109.

Monti MM, Rosenberg M, Finoia P, et al. Thalamo-frontal
connectivity mediates top-down cognitive functions in disor-
ders of consciousness[J]. Neurology, 2015, 84(2):167—173.
Zhang Y, Li R, Du J, et al. Coherence in P300 as a pre-
dictor for the recovery from disorders of consciousness[J].
Neurosci Lett, 2017, (653):332—336.

Amico E, Marinazzo D, Di Perri C, et al. Mapping the
functional connectome traits of levels of consciousness[J].
Neuroimage, 2017, (148):201—211.

SR H T IR I SRR MRS R DU SRy R )], s
[£2£,2016,(1):1—4.

Schiff ND. Central thalamic deep brain stimulation to sup-
port anterior forebrain mesocircuit function in the severely
injured brain[J]. J Neural Transm (Vienna), 2016, 123(7):
797—806.

Weng L, Xie Q, Zhao L, et al. Abnormal structural connec-
tivity between the basal ganglia, thalamus, and frontal cor-
tex in patients with disorders of consciousness[J]. Cortex,
2017, (90):71—387.

Dimitri D, De Filippis D, Galetto V, et al. Evaluation of
the effectiveness of transcranial direct current stimulation
(tDCS) and psychosensory stimulation through DOCS scale
in a minimally conscious subject[J]. Neurocase, 2017, 23(2):



PHRAAE S HE 20196 5344 5ot

[17]

(18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

96—104.

Sokolov AA, Miall RC, Ivry RB, et al. The cerebellum:
adaptive prediction for movement and cognition[J]. Trends
Cogn Sci, 2017, 21(5):313—332.

Schnakers C, Monti MM. Disorders of consciousness after
severe brain injury: therapeutic options[J]. Curr Opin Neu-
rol, 2017, 30(6):573—579.

Wade DT. Using best interests meetings for people in a
prolonged disorder of consciousness to improve clinical
and ethical management[J]. J Med Ethics, 2018, 44(5):336—
342.

Noormandi A, Shahrokhi M, Khalili H. Potential benefits
of zolpidem in disorders of consciousness[J]. Expert Rev
Clin Pharmacol, 2017, 10(9):983—992.

Clauss R, Nel W. Drug induced arousal from the perma-
nent vegetative state[J]. Neuro Rehabilitation, 2006, 21(1):
23—128.

Thonnard M, Gosseries O, Demertzi A, et al, Effect of zol-
pidem in chronic disorders of consciousness: a prospective
open-label study[J]. Funct Neurol, 2013, 28(4):259—264.
Chatelle C, Thibaut A, Gosseries O, et al. Changes in cere-
bral metabolism in patients with a minimally conscious
state responding to Front Hum Neurosci,
2014, (8):917.

Margetis K, Korfias SI, Gatzonis S, et al. Intrathecal ba-
clofen associated with improvement of consciousness disor-

zolpidem[J].

ders in spasticity patients[J]. Neuromodulation, 2014, 17(7):
699—704.

Sara M, Sacco S, Cipolla F, et al. An unexpected recovery
from permanent vegetative state[J]. Brain Inj, 2007, 21(1):
101—103.

Krimchansky BZ, Keren O, Sazbon L, et al. Differential
time and related appearance of signs, indicating improve-
ment in the state of consciousness in vegetative state trau-
matic brain injury (VS-TBI) patients after initiation of dopa-
mine treatment[J]. Brain Inj, 2004, 18(11):1099—1105.
Eapen BC, Georgekutty J, Subbarao B, et al. Disorders of
Consciousness[J]. Phys Med Rehabil Clin N Am, 2017, 28
(2):245—258.

Ashkan K, Rogers P, Bergman H, et al. Insights into the
mechanisms of deep brain stimulation[J]. Nat Rev Neurol,
2017, 13(9):548—554.

Sen AN, Campbell PG, Yadla S, et al. Deep brain stimula-
tion in the management of disorders of consciousness: a re-
view of physiology, previous reports, and ethical consider-
ations[J]. Neurosurg Focus, 2010, 29(2):14—28.

Cohadon F, Richer E. Deep cerebral stimulation in patients
with post- traumatic vegetative state. 25 cases[J]. Neuro-
chirurgie, 1993, 39(5):281—293.

Yamamoto T, Katayama Y. Deep brain stimulation therapy
for the vegetative state[J]. Neuropsychol Rehabil, 2005, 15
(3—4):406—413.

Chudy D, Deletis V, Almahariq F, et al. Deep brain stimu-
lation for the early treatment of the minimally conscious
state and vegetative state: experience in 14 patients[J]. J

Neurosurg, 2018, 128(4):1189—1198.

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

EXB SRR A BE R RN PR R BUIR D). b R AR A
7,2017,37(1):231—233.

Kanno T, Morita I, Yamaguchi S, et al. Dorsal column
stimulation in persistent vegetative state[J]. Neuromodula-
tion 2009; 12: 33—S8.

Yamamoto T, Katayama Y, Obuchi T, et al. Spinal cord
stimulation for treatment of patients in the minimally con-
scious state[J]. Neurol Med Chir (Tokyo), 2012, 52(7):475—
481.

Bai Y, Xia X, Li X, et al. Spinal cord stimulation modu-
lates frontal delta and gamma in patients of minimally con-
sciousness state[J]. Neuroscience, 2017, (346):247—254.
Kwon TG, Park E, Kang C, et al. The effects of com-
bined repetitive transcranial magnetic stimulation and tran-
scranial direct current stimulation on motor function in pa-
tients with stroke[J]. Restor Neurol Neurosci, 2016, 34(6):
915—923.

Curtin A, Sun J, Ayaz H, et al. Evaluation of evoked re-
sponses to pulse- matched high frequency and intermittent
theta burst transcranial magnetic stimulation using simultane-
ous functional near- infrared spectroscopy[J]. Neurophoton-
ics, 2017, 4(4):1—13.

Braithwaite JJ, Mevorach C, Takahashi C. Stimulating the
aberrant brain: Evidence for increased cortical hyperexcit-
ability from a transcranial direct current stimulation (tDCS)
study of individuals predisposed to anomalous perceptions
[J]. Cortex, 2015, (69):1—13.

Martin AK, Meinzer M, Lindenberg R, et al. Effects of
Net-
works in Young and Older Adults[J]. J Cogn Neurosci,
2017, 29(11):1817—1828.

Thibaut A, Di Perri C, Chatelle C, et al. Clinical response
to tDCS depends on residual brain metabolism and grey

Transcranial Direct Current Stimulation on Neural

matter integrity in patients with minimally conscious state
[J]. Brain Stimul, 2015, 8(6):1116—1123.

Keeser D, Meindl T, Bor J, et al. Prefrontal transcranial di-
rect current stimulation changes connectivity of resting-state
networks during fMRI[J]. J Neurosci, 2011, 31(43):15284—
15293.

Lefaucheur JP, Antal A, Ayache SS, et al. Evidence-based
guidelines on the therapeutic use of transcranial direct cur-
rent stimulation (tDCS)[J]. Clin Neurophysiol, 2017, 128(1):
56—92.

Thibaut A, Bruno MA, Ledoux D, et al. tDCS in patients
with disorders of consciousness: sham- controlled random-
ized double-blind study[J]. Neurology, 2014, 82(13):1112—
1118.

Angelakis E, Liouta E, Andreadis N, et al. Transcranial di-
rect current stimulation effects in disorders of consciousness
[J]. Arch Phys Med Rehabil, 2014, 95(2):283—289.

Zhang Y, Song W, Du J, et al. Transcranial direct current
stimulation in patients with prolonged disorders of con-
sciousness: combined behavioral and event-related potential
evidence[J]. Front Neurol, 2017, 8(620):1—6.

Naro A, Russo M, Leo A, et al. Cortical connectivity mod-
ulation induced by cerebellar oscillatory transcranial direct

1129

www.rehabi.com.cn



Chinese Journal of Rehabilitation Medicine, Sep. 2019, Vol. 34, No.9

current stimulation in patients with chronic disorders of con-
sciousness: A marker of covert cognition?[J]. Clin Neuro-
physiol, 2016, 127(3):1845—1854.

[48] Chervyakov AV, Chernyavsky AY, Sinitsyn DO, et al. Possi-
ble mechanisms underlying the therapeutic effects of tran-
scranial magnetic stimulation[J]. Front Hum Neurosci,
2015, (9):303.

[49] Maeda F, Kleiner-Fisman G, Pascual-Leone A. Motor facili-
tation while observing hand actions: specificity of the ef-
fect and role of observer's orientation[J].
2002, 87(3):1329—1335.

[50] Lefaucheur JP, André-Obadia N, Antal A, et al. Evidence-

based guidelines on the therapeutic use of repetitive tran-

] Neurophysiol,

scranial magnetic stimulation (rTMS)[J]. Clin Neurophysiol,
2014, 125(11):2150—2206.

[51] Teng S, Guo Z, Peng H, et al. High-frequency repetitive
transcranial magnetic stimulation over the left DLPFC for
major depression: Session-dependent efficacy: A meta-analy-

.é‘u_‘?‘ii.

sis[J]. Eur Psychiatry, 2017, (41):75—=84.

[52] Manganotti P, Formaggio E, Storti SF, et al. Effect of high-
frequency repetitive transcranial magnetic stimulation on
brain excitability in severely brain-injured patients in mini-
mally conscious or vegetative state[J]. Brain Stimul, 2013, 6
(6):913—921.

[53] Xia X, Liu Y, Bai Y, et al. Long-lasting repetitive transcra-
nial magnetic stimulation modulates electroencephalography
oscillation in patients with disorders of consciousness[J].
Neuroreport, 2017, 28(15):1022—1029.

[54] Bai Y, Xia X, Kang J, et al. Evaluating the effect of repet-
itive transcranial magnetic stimulation on disorders of con-
sciousness by using TMS- EEG[J]. Front Neurosci, 2016,
(10):473.

[55] Wade D. Back to the bedside? Making clinical decisions
in patients with prolonged unconsciousness[J]. J Med Eth-
ics, 2017, 43(7):457—458.

DN FORT R P DN SRR B i R A 10 LL R LR AGo T B 5 i

oA R

AU TG Rz 511 1 206 S , 8 I8n Ul g
¢ WESTE L BYE ARG R, SEPR AR AR
AL R IR A6 AR FIAL B B AT B, 2 sk
FEARTHRE B K B ik i 2 R G b i B, WIRR =2 Rk
AT . HERPIE A AT D RE ARG 0 L Rt o
i 2= 2 Bt G B A NG R R 5 5 A s
(] 220 R A (] s ] 43 SRy T i A i i 22 A
FREft FHAE Sl 2 HIRRERS o ™8 B B, Bl N R R AN
SR R — A T A MIE R S AR SR
PRl A~ B B B DA T RERE AR TR | LR R 10T e FECRE IR 7y 2
] A3 AR (B2 ) TN FI RS (mild cognitive impairment,
MCI) B Bt 191 2 (dementia) B Bt . TGS 2 A i 2S5 1) MCI
R, RIS T SR A FE SO AT 2 (cog-
nitive training, CT) P& MBI X2 = i 2\ Jn s i AR
R AAF i 22 OCH 2, ¥ T (hippocampus ) JE A 282 BfF
S VI RN EE T 22— , S22 2T LRI e 2 )
Bz — AR AR T ST bR Es lE B
(23 [IAE) VBN ) el At P T A (0 A A AR

Az rh i O L E IIE 2, Nagata™ b &k B Eh 2245 1A
FT I RERERG Z AL 25 ORIk . IR T 2 A I ) e Fee it
B R 2Tk 2 (BRI 45 1R
CT Al BN AN RE , T WGIE B AT F) T DA R0 B A 28 5 1 B
ST, AT JLARR , R A ST TR W )1 25 7 e 3 48 oo =5
R ZET Y K AR A I RERY 4R e ¥ HTE AD
PRI (R4 5 MCT I BD) s 45, i fl s, o311
ML AR AR , S5 LA DA P I A o 22 2 D T X AL ) 1
LRI B T AEIRBSE T
i E RN IR B T VA RSV -3 S WIS PE U2
AR AT LA E IR 2K 1 T AL AR e
S FH T PA DA R F06H 5247 J8 2 B s e A, —
BB ETEARBUE A bR A 220 BRI i) R B /R H
FET A TGS LT B 2L, SR B T
M DN A RS AAE ST A A5 S A 0 (8, AR PRbR T AT AR AT
h 22 B S ABUR B IR AT AR AR DR e AR A AT e
A BT B S B b oL, B Gl T Ak e L AT
AT B AR T I B I o R ST, [l )

DOI:10.3969/.issn.1001-1242.2019.09.027
1 R R — IR R BB AL TN TT, 5100005 2
VEF TR A, Lo AR A 5 ok H 49:2018-04-10

1130  www.rehabi.com.cn

VLTSS AR ERE: 3 lifEH





