- 264 - A R 22 5 B A 2 2021 4F 3 A4S 43 %55 3] Chin J Phys Med Rehabil, March 2021, Vol. 43, No.3

BRERBITAENHRER

EAE TFH HWH REE IIAL
FINKFHE—WBEBER,EI 518035
WBAEMEH . 2 A, ylwangb6@ 126.com

[HE]

BB AIR YT J5 ik B AR 25 M AR 25 07, B H G PR AT AR BT 56 T R IR BAR A if

JPARHE . ARSURZGYGTT WG LA KA 2 iR X C A BI6RYT 7 ikt A7 Bad , LAY R R i i

A PA NI IR SR B P TT 1
(KsiA] SRR, 2Ear;  EEHINLG

ESLEE#N

EETE G =44 TR i U BRI i £ 22 AT B 98 B3 H (SZSM201512011 ) 5 TRIIER — AN R BE B

I ARAFZE I H (20193357020)

Funding : Shenzhen’ s Sanming Project “ Nanjing Medical University Li Jian’ an Team” Supporting Project
(szsm20101512011) ; Clinical Research Project of Shenzhen Second People’s Hospital (20193357020)

DOI:10.3760/ cma.j.issn.0254-1424.2021.03.019

FIRT, 51 %) 2 1R B 55 ( disorder of consciousness, DOC) 74
IR RN A R Iy R . BRSO S - B TR (-
aminobutyric acid, GABA) B4 L K 315 1 A v T DOC
MIRTT AR — M FLIG R o A J 05 A TE 415 S H5 3 2
JrExE DOC HPFR, AW NPT R Y Ba T Al 22
P HAR LS H Ay TN B HTE A B DOC T B it 17 B 45
BTER DOC % F A R YT J7 i, IF BT iy
Jila

DOC 25134897

JUE 5 22 T B AR Y GABA BER G M £ L HcRE
RGeS R T M TR T RNZ B0 T BE () G 22
BRSO BT, E R OB WY B 2 A Y B
&P VERIT GABA BERGLIY 2541 2 2 e 24 4t ok i 5 | e
AT ETE

GABA ZR %1925 Wy A0 55 e mit HURI [0 G545, maebk 22— i
A AR R M S B -1 WA GABA 3 s, vl i 2 ok 3
DOC [BHTTH R — B Fs Ze > . 4 DOC B TE IR
il R S R By R o AR, R 5~
7% IR ETEL TG FON I BT B s, B GUIF 2 Ak b
L2350 GABA(B) AR, & EZAE R TH )5 M, /)
NS L SOFER T SR A A i AT LA R DOC SR HY R
PUKF-. HHTAIBFTE S R SCRe R B 225 19 DOC [ 1 Al
ABGIS XL

Z E 2 AR W bee 2o e 2 A% 4 WIBe i e il
eI B 2 S R g P AR Y ME— —RR T G S 4~ 16 )4
TR b 2R A AiE (unresponsive wakefulness syndrome , UWS) Fll
/N B AR (minimally consciousness state, MCS ) i # f 24
P17, Giacino %% (RS AE R iR, DOC (B 184 fil7E 4 5 4
WIE R T F0U , HE R R B9 0 A2 B S b, IR A T B RS
THRRFFRUR . 7l 20 LR AR 8 I 22 (0 e 25 H B B IR 2
B LIRS RIS EERE ] £ CR AR k£

3245 14 S8 ABL P X 2 i 2 LR AURRE Y BT R R 2 1
[ SZ VK D1 FI D2 2809 — A0 B HAE MR, & T B A
T Z W2k s Bhrzoe

PP AT AL DOC JR3 Ml 2 R G R A AU A2 Ak 3%
TEVFZ R B PAFRIRESS . SR, th T 321808 WA NG IT 5 R 1
FESE BRZ AR 0 RSO A AR MR 52 251 19T R, AR
HERFRRE R IR S I 2 W R A A 1 AR IR I 2558 [
W IR TR H TR AR

DOC W R E 89T

FRENZRXT DOC 38 AR B K HIF & AE W Bl VA A AR 8 2
VI IIE IR 25 | OG0 3% 2l BE i DI 2R 45, 78 3 LR B2 VR IT
A BB A T BORWAE R Wi & e

— JBE R

Rosenzweig %' 5] A F & LR I8 HBE X KMl Ay
ARSI, 25 SR T 30 e A2 B 358 3R ) B R R RE T L [
F )T 25 A A B = ) AR Ak, — T006 I 48473 (traumatic brain
injury  TBI) H % 15 U870 3 R BRS040 JAB
BT T AR AR SR R R KRR B R R
WRAE I 2 A AT BRI

BARIT A SR T 1 18—l ] S T G 4 T 5 o)
T, AT REVS B ST R A SR U, S A AR AR T
IR L, 3 SRk T LRG58 DOC AR 3% 1 e R R B R | 1)
MR F AR R T I 095 SR, DOC BB AT 58
P 245 R LA Ty B 190 4% (i B 3z

RS T B — PR SR SRR, 28 R IR R — ol K A
B FNRR RIS AR, & 1 22 S RO v | ORI B A R AT
PR #1522 58 (ascending reticular activating system, ARAS) Fl 7
TP ICIE B KT, H T E 2 T3 250 (A2 e i
S) UL CHBFSER I, DOC HE 152 2 B R T R 1
YK 153 (coma recovery scale-revised , CRS-R ) #1431 fin . [&]
ZESLI AT X BRI A5 AR, 2 R o DoC



AR PR A S R 2k 2021 4F 3 H A5 43 549 3 Chin J Phys Med Rehabil, March 2021, Vol. 43, No.3 + 265 -

BENA —ERIRITINAE.

= HeyHEiRrEA

UEAER T PEBARM AN R T B 5 U, A b S 4 (ex-
ternal counterpulsation, ECP) FIFREEZHL#R A%, ECP j&—FPiE
T I I SR A I A A A B P TE B U i, A A
PR T RE A ek 00 B A 1) ST LA S A FE O, X st 1 i
o R A D BE I B A — W BGEE I T —TRE R R
L, A9 ECP IRY7 AT A 280 B 5 5 AE i D) W i A6 3 1A% v 30
B Bk R IE ) (Glasgow Coma Score, GCS) , A F] T HAE f Al
BNIIREMIE ™ o FEE LA AR A R & R A i Y
RSN )5k 2 —, BT C T IA e B g s DA CH:
BRI FTE I RERE R 55 . Frazzitta 550 (B 58 R L, HI A
B FLE LS G I LT IMGE DOC S 1 CRS-R ¥4y, Tl
T3 —TA S R L ds N B B 0 2B AT N G R —Fh T iz F T
DOC B %4 W ATIIRYT ik .

HEPTEARE DOC EERERITHHERA

PR TR — R AR 2B 2R T 1 T B, R AR & R TR
ORI S e EOE DN R E s # N R il CHN X 2 - €% N I E
BAESRZ RN

— AR Z RS EA

1R i 30 984« Y38 ki )38 ( deep brain stimulation, DBS) B
PRI AT 2l DOC B3 MR IRES . BB ikoop e A= 38 4E
A EVBR DI (AR b s e i ) 3 F ok ik 2 0098 sy 35 1 1
FH 0 B R e R R S R R el B, [RIE, DBS
i AT DL B R ) A TR A RS B R Z Btk 2 T i )
AE . Schiff S5V fE MCS i e 2 X E4T DBS T, &
LR I A0 AT S R 42 o 45 1 1 T e A B 0
AT, e TIZHE AN LM A R0 LR A 21 7 T 19 (8] 8UE 7
e,

2B BRI B R ( spinal cord stimulation, SCS) J& 7E A
JEAN(C2~ C4 Kb ) FE A FILAR , AR5 2 B0 1L 438 (IR IR IR ) X
R A AN R SRR Ly sl i ) o7 20 4 il 22T iy
DU R I X TO0R 25 e % 0 i R R 45
TR IR AR A5 R, 33.3% MR IR S
(vegetative state, VS) FE 1 70% ) MCS [EE7E SCS T W5 H
I RAEAR B k36> . 55 DBS M LL, SCS WA, BB 4, 2
AP TG, X TR AR A BRI T D SRR I R 42
i — B SCS 275 AT LAE 05 S R i A 3 ARk

3. R E ) B . 2K E P20 3 (vagus nerve stimulation
VNS) A B8 5 i T35 30, I8 5 IR A% B 3k rh 4% 35 4R Fr
il , Xof PR 2548 | e B AR B A A BRI E A, VNS i
Y 38 gt A s 28 T R I R 25 R AR A R
VNS Tl , DOC B 1 = 8 BE M L 141 5875, 6 75 (4 Hz~7 Hz)
ETE Sy N T 1B S e s IR ESIRIER: AR ) w1 =3
VNS BB IR 7 35 ik N R RS T BB Y 3% 2, 7E DOC /& 3% iR
I RAE KT,

Z AR AR AR

20 42 90 AR, Bifi 5 22 151 H 3038 ( transcranial electrical
stimulation, TES ) 1 £ /il % #) # ( transcranial magnetic stimula-
tion, TMS) 1 14 #iL, R 12 A4 I #13% ( non-invasive brain stimula-

tion, NIBS) 153 T & &2

1.TMS ; TMS 5702 1985 4F H Barker 2512 438, HoAe i
LA — ARG P 3 A o % R PRI A I 3N A R Tk b, A
TR AR Bz Jo B 24 A5 12 B 28 5 0 38K ( repetitive TMS,
rTMS) 1] LL3 DOC fB 5 PP 2 45 1 D BE 3 e, 7= A= il 228
TR i K RN AR 5 R A R S T R
S A AR 2 T YA LA B AR S il A 5 L TMS A
MEBAL T ) 9z 3 J Bt (M1) 3CH5 A AT 4 5 5
(DLPFC) . Paolo 55"/ %} DOC 3 6 #1114 20 Hz (1 rTMS Rl
Hoiz g0 je o, J O A6 35 W02 Bl B RN 3 3l i FiL o 1 i s A A=
A5k, [FIEE, TMS A9 3000 75 i 380U F5 2E — Bemk ) Y L H R,
TMS WFSE I REAS 3/, 5 IS E0 (B Ao 2 RS2 i fa] ik o
BEE) R 2 AR K (458 TMS AOIE TT SUR AR XMEAS B B B 10
g5, WA TMS BiARANEE 5 78 IR0 S50, 8145 & ¢ 3 M4
955 7 T FEBEEE EAE R X DOC BFH BIRIT 2R

2. 22 P A B )98« 48 P EL R ( transcranial direct cur-
rent stimulation , tDCS) J&—F & Y TES FAR | Honl @it — X i,
AR 1] SIS A 326 R 2 9 55 LA (1~ 2 mA ) SR R YRR XY %
PERY 5 TMS HIRL, tDCS R85 5 B2 7= 2 Hh 28 i 4%
FRIHC b A 2 A 428 A 5 0 S A58 1z 2 AT A A5k e R e T A
TAECAZ AT DI RE T 22 0 FF SN AT - 2 5 ( dorsolateral
prefrontal cortex, DLPFC) J& DOC 3% T8 (15 3z, Hon]
3 Ao 27 B R T Tz ik N 2% R B, — TSR R B,
43% MCS £ 8% VS/UWS E /M DLPFC #£47 1DCS +
i s A B . X R 7R, (DCS X MCS #Y T FiAk
RELE 5 TMS MIEE ,tDCS AR AR, 42 AP AL, 5
SFHERAMEZIRYY, FHik, TigREpR EERNEH,
tDCS AT REHE & DOC A7

3. Z AL it FL I < 22 PR U FEL R ( transcranial alternating
current stimulation , tACS ) A2 1 50 & 7F 3k 35 (14 FE AR 1] 3k 38 H AR
X 3 TE 5% FUR , U5 R VS TE IR 5 16 3 JF: IR A5 RS R 1 &2
JORZE T tACS T LU TARICAZ s B 2 B2 2 (g
F3H . Naro Z2020 (R I 5 45 5 B 7R, tACS T DL 57 3t 74 4
MCS 3 FIEB 7 UWS 3 B2 BT 1A 3508 3 M A% ar . tACS
P 00 A FRRIAT S A8 Ak S5 A Ut A G, 4 I Y 43 B
Rt 4R . AT oK tACS 1 EEG 074k T HE5 & ok i
— L AR IR B,

4. TE PR 2 i ) . 1 AP 2013 ( median nerve stimula-
tion, MNS) 1 —F e 4> E B To R By RIT 8, e ) iz
HIT DOC BF M2 R S, A WS A B, MNS 1T DL i 28
FH GCS W47, B i &, A RAFAREERUR , H 5 A 1Eh
MM, AT P2 DOC BE ML BBYURE ', FAIE
PR X B2 RGANE A T AT AT RPIR A BT
%4t (ascending reticular activating system, ARAS) [ [f] I 38 1]
EFL ML E Z 2t . MNS EEH T AT
AMER) DOC BRE T BRI, HE AR N PR G , J AR oG
HFT B R AR 1

e R R AR T R A BOR 2 5 AR
YERA O, AR R AR ARBETC ) B 32 47, 15 VNS iXH
BTN A, AT LATE AR B8 AR 28 0 22 [A) R AT BT 1 A, 9K
M HIAYTVE R RS 3 55 2 — 20 W4, 181 DOC B F AT g A



- 266 -

AR A S A 4 2021 4F 3 A4 43 55 3 8] Chin J Phys Med Rehabil, March 2021, Vol. 43, No.3

NIBS k%5, {H B 85 BIESE K A 2 LLSZHF tDCS Hl v TMS X #
BN T DOC B,

= HAt b m T H A

R AR ko —Fh AT fE AR 2, AT R H AR IX
BIEAT G SR LR AZ P R A A0 24 s R s R
R SR AR ok o P R R A (A ) AR R 0 AR 2 A
PERT, TS DOC SRF MR SUIRA . 5 DBS ML, R AR
kP REAS R I H 4, [l (DCS A TMS — 4, B J2
— PRI AR, BB K b B BF 5T 8 A i E— ST
TR, LAHERR HAl DR 23 45 SR 00 T3

BEMNRE

g L rik , & NG RE A1 tDCS 78 DOC R Y7 J5 I A EHE /2 12
AR NAFIRA o FEARRBIWT I, B U5 ik w5 5
TERRFEAR W HEAT REINTTE , 25 G iz I & R B er S5 A 07
RGN T7 B 1A E RIALEL, D9 DOC /3 S 136 97

P

s % x #t

[1] Ciurleo R, Bramanti P, Salvatore Calabrd RS. Pharmacotherapy for
disorders of consciousness: are ‘awakening’ drugs really a possibility
[J17 Drug, 2013,73(17) :1849-1862. DOI: 10.1007/s40265-013-
0138-8.

[2] Giacino JT, Fins JJ, Laureys S, et al. Disorders of consciousness after
acquired brain injury: the state of the science[ J]. Nat Rev Neurol,
2014,10(2) :99-114. DOI; 10.1038/nrneurol.2013.279.

[3] Cossu G. Therapeutic options to enhance coma arousal after traumatic
brain injury: state of the art of current treatments to improve coma re-
covery[ J]. Br J Neurosurg, 2013, 28(2) :187-198. DOI; 10.3109/
02688697.2013.841845.

[4] Williams ST, Conte MM, Goldfine AM, et al. Common resting brain
dynamics indicate a possible mechanism underlying zolpidem response
in severe brain injury[ J]. Elife, 2013, 2. e01157-e01157. DOI: 10.
7554/ eLife.01157.

[5] Sibaei A. P 54 the role of pharmacological treatments in recovery of
cognitive functions in patients with disorders of consciousness; a single
case study[ J]. J Clin Neurophysiol, 2017, 128(10) :356-362. DOI
10.1016/j.clinph.2017.06.132.

[6] Margetis K, Korfias SI, Gatzonis S, et al. Intrathecal baclofen associ-
ated with improvement of consciousness disorders in spasticity patients
[J]. Neuromodulation, 2013,17(7):699-704. DOI. 10.1111/ner.
12147.

[7] Giacino JT, Whyte J, Bagiella E, et al. Placebo-controlled trial of
amantadine for severe traumatic brain injury [ J]. N Engl J Med,
2012, 366(9) : 819-826. DOI: 10.1056/NEJMoal102609.

[8] Giacino JT, Katz DI, Schiff ND, et al. Practice guideline update re-
commendations summary: disorders of consciousness: report of the
guideline development, dissemination, and implementation subcom-
mittee of the American academy of neurology; the American Congress
of Rehabilitation Medicine, and the National Institute on Disability,
Independent Living, and Rehabilitation Research[ J]. Arch Phys Med
Rehabil, 2018,99(9) :1699-1709. DOI. 10.1016/j.apmr.2018.07.
001.

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Ribari¢ S. The Pharmacological properties and therapeutic use of apo-
morphine[ J ].Molecules, 2012,17(5) : 5289-5309. DOI. 10.3390/
molecules17055289.

Rosenzweig MR. Environmental complexity, cerebral change, and be-
havior[ J]. Am Psychol, 1966, 21 (4):321-332. DOI. 10.1037/
h0023555.

Pape T. Poster 81 placebo controlled trial of familiar auditory sensory
training for acute severe traumatic brain injury[ J]. Neurorehabil Neu-
ral Repair, 2015, 29 ( 6 ). 537-547. DOI. 10. 1177/
1545968314554626.

Perrin F, Castro M, Tillmann B, et al. Promoting the use of personally
relevant stimuli for investigating patients with disorders of conscious-
ness[ J]. Front Psychol,2015,6:1102. DOI: 10.3389/fpsyg.2015.
01102.

Heine L, Tillmann B, Hauet M, et al. Effects of preference and senso-
ry modality on behavioral reaction in patients with disorders of con-
sciousness| J | .Brain Inj,2017, 31(10) ; 1307-1311. DOI.; 10.1080/
02699052.2017.1306108.

Johansson B. Multisensory stimulation in stroke rehabilitation [ J ].
Front Hum Neurosci ,2012,6: 60. DOI;10.3389/fnhum.2012.00060.
Sanchez A, Maseda A, Pilar Marante-Moar M, et al. Comparing the
effects of multisensory stimulation and individualized music sessions on
elderly people with severe dementia: a randomized controlled trial[ J].
J Alzheimers Dis, 2016, 52 ( 1) 303-315. DOI. 10. 3233/JAD-
151150.

TRERIGE, WERERH, AORAS A5 2 IGERIROT 20 U A S TR
TG RIS T]. 222 IGIR 5 #0F , 2014, 12(5) : 531-533.
DOI:10.13558/].cnki.issn1672-3686.2014.05.016.

Xiong L, Lin W, Han J, et al. Enhancing cerebral perfusion with ex-
ternal counterpulsation after ischaemic stroke: how long does it last
[J]7 J Neurol Neurosurg Psychiatry, 2016, 87(5): 531-536. DOI.
10.1136/jnnp-2014-309842.

Rz, W, BRW, S5, PRSP IEIRYT St EEAE R P I R 1Y
e PRYTROEE [T BURAE W B2 R [J], 2019, 19(8) : 1463-
1466. DOI; 10.13241/j.cnki.pmb.2019.08.014.

Frazzitta G, Zivi I, Valsecchi R, et al. Effectiveness of a very early
stepping verticalization protocol in severe acquired brain injured pa-
tients ; a randomized pilot study in ICU[ J]. PLoS One ,2016,11(7) :
€0158030. DOI; 10.1371/journal.pone.0158030.

Williams K, Christenbury J, Niemeier JP, et al.Is robotic gait training
feasible in adults with disorders of consciousness|J]? J Head Trauma
Rehabil, 2020, 35 ( 3 ). 266-270. DOI. 10. 1097/HTR.
0000000000000523.

Schiff ND, Giacino JT, Kalmar K, et al. Behavioural improvements
with thalamic stimulation after severe traumatic brain injury [ J]. Na-
ture, 2007, 448(7153) : 600-603. DOI.10.1038/nature06041.

Bai Y, Xia X, Li X, et al. Spinal cord stimulation modulates frontal
delta and gamma in patients of minimally consciousness state[ J]. Neu-
roscience, 2017, 346, 247-254. DOI; 10.1016/].neuroscience.2017.
01.036.

Liang Z,Li J,Xia X, et al.Long-range temporal correlations of patients
in minimally conscious state modulated by spinal cord stimulation[ J].
Front Physiol, 2018, 9. 1511-1511. DOI. 10. 3389/fphys. 2018.
01511.

Zhang Y, Yang Y, Si J, et al. Influence of inter-stimulus interval of



PR PR A4 5 A 4 2021 4F 3 A 43 55 3 8] Chin J Phys Med Rehabil, March 2021, Vol. 43, No.3

- 267 -

[25]

[26]

[27]

[30]

[31]

[35]

spinal cord stimulation in patients with disorders of consciousness: a
preliminary functional near-infrared spectroscopy study [ J ]. Neuroi-
mage Clin, 2018, 17: 1-9. DOI:10.1016/j.nicl.2017.09.017.

Dorr AE, Debonnel G. Effect of vagus nerve stimulation on serotoner-
gic and noradrenergic transmission[ J|. J Pharmacol Exp Ther, 2006,
318(2) : 890-898. DOI:10.1124/jpet.106.104166.

Corazzol M, Lio G, Lefevre A, et al. Restoring consciousness with va-
gus nerve stimulation [ J]. Curr Biol , 2017,27 (18): R994-R996.
DOI; 10.1016/j.cub.2017.07.060.

Merton PA , Morton HB. Stimulation of the cerebral cortex in the intact
human subject [ J ]. Nature, 1980, 285 (5762) :227. DOI. 10.1038/
285227a0.

Barker AT, Ri J, Freeston IL. Noninvasive magnetic stimulation of the
human motor cortex[ J]. Lancet, 1985 (8437) . 1106-1107. DOI: 10.
1016/50140-6736(85)92413-4.

Valero-Cabre A, Amengual JL, Stengel C, et al. Transcranial magne-
tic stimulation in basic and clinical neuroscience ; a comprehensive re-
view of fundamental principles and novel insights[ J]. Neurosci Biobe-
hav Rev, 2017, 83: 381-404. DOI: 10. 1016/j. neubiorev. 2017. 10.
006.

Liu X, Meng F, Gao J, et al. Behavioral and resting state functional
connectivity effects of high frequency r'TMS on disorders of conscious-
ness: a sham-controlled study[ J]. Front Neurol, 2018, 9. 982. DOI.
10.3389/fneur.2018.00982.

Bourdillon P, Hermann B, Sitt JD, et al. Electromagnetic brain stimu-
lation in patients with disorders of consciousness[ J]. Front Neurosci,
2019, 13. 223. DOI:10.3389/fnins.2019.00223.

Manganotti P, Formaggio E, Storti SF, et al. Effect of high-frequency
repetitive transcranial magnetic stimulation on brain excitability in se-
verely brain-injured patients in minimally conscious or vegetative state
[J]. Brain Stimul, 2013, 6(6) : 913-921. DOI.10.1016/j.brs.2013.
06.006.

Lefaucheur JP, Andre-Obadia N, Antal A, et al. Evidence-based
guidelines on the therapeutic use of repetitive transcranial magnetic
stimulation (rTMS)[J]. Clin Neurophysiol, 2014, 125(11) . 2150-
2206. DOI:10.1016/j.clinph.2014.05.021.

Jamil A, Batsikadze G, Kuo HI, et al. Systematic evaluation of the
impact of stimulation intensity on neuroplastic after-effects induced by
transcranial direct current stimulation[ J]. J Physiol, 2017, 595(4) .
1273-1288. DOI; 10.1113/]JP272738.

Kronberg G, Bridi M, Abel T, et al. Direct current stimulation modu-
lates LTP and LTD: activity dependence and dendritic effects [ J].
Brain Stimul, 2017,10(1) :51-58. DOI. 10.1016/].brs.2016.10.001.
Gellner AK, Reis J, Fritsch B. Glia: a neglected olayer in non-inva-
sive direct current brain stimulation[ J].Front Cell Neurosci,2016,10;

188. DOI: 10.3389/fncel.2016.00188.

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

Cavinato M, Genna C, Formaggio E, et al. Behavioural and electro-
physiological effects of tDCS to prefrontal cortex in patients with disor-
ders of consciousness|[ J]. Clin Neurophysiol, 2019, 130(2) . 231-
238. DOI; 10.1016/j.clinph.2018.10.018.
Angelakis E, Evangelia L, Andreadis N, et al. Transcranial direct cur-
rent stimulation effects in disorders of consciousness [ J].Arch Phys
Med Rehabil ,2013,95(2) :283-289. DOI. 10.1016/].apmr.2013.09.
002.
Thibaut A, Bruno MA, Ledoux D, et al. tDCS in patients with disor-
ders of consciousness: sham-controlled randomized double-blind study
[J]. Neurology, 2014, 82(13). 1112-1118. DOI. 10.1212/WNL.
0000000000000260.
Tavakoli AV, Yun K. Transcranial alternating current stimulation
(tACS) mechanisms and protocols[ J]. Front Cell Neurosci, 2017,
11: 214. DOI. 10.3389/fncel.2017.00214.
Moliadze V, Sierau L, Lyzhko E, et al. After-effects of 10Hz tACS o-
ver the prefrontal cortex on phonological word decisions[ J]. Brain
Stimul ,2019,12(6) :1464-1474. DOI; 10.1016/j.brs.2019.06.021.
Naro A, Bramanti P, Leo A, et al. Transcranial alternating current
stimulation in patients with chronic disorder of consciousness: a possi-
ble way to cut the diagnostic gordian knot[ J | ? Brain Topogr, 2016,29
(4) :623-644. DOI; 10.1007/510548-016-0489-z.
Wu X, Zhang C, Feng J, et al. Right median nerve electrical stimula-
tion for acute traumatic coma ( the Asia Coma Electrical Stimulation
trial) ; study protocol for a randomised controlled trial [ J]. Trials,
2017, 18(1): 311-311. DOI.10.1186/s13063-017-2045-x.
BARE, BRPR, F5 22 IE Rl 2 B OGBS R A AL
PR Meta 237 [ J]. "R E 4L, 2016, 31(02) : 134-137. DOI: 10.
3870/ 2gkf.2016.02.017.
Guerra A, Costantini EM, Maatta S, et al. Disorders of consciousness
and electrophysiological treatment strategies: a review of the literature
and new perspectives| J].Curr Pharm Des,2014,20(26) ;4248-4267.
DOI; 10.2174/13816128113196660648.
Lefaucheur JP, Antal A, Ayache S, et al. Evidence-based guidelines
on the therapeutic use of transcranial direct current stimulation
(tDCS) [J]. Clin Neurophysiol, 2016,128 (1) :56-92. 10.1016/j.
clinph.2016.10.087.
Schnakers C, Monti MM. Disorders of consciousness after severe brain
injury: therapeutic options [ J]. Curr Opin Neurol, 2017, 30(6):
573-579. DOLI: info:doi/10.1097/WC0.0000000000000495.
Monti M, Schnakers C, Korb AS, et al. Non-invasive ultrasonic tha-
lamic stimulation in disorders of consciousness after severe brain inju-
ry: a first-in-man report [ J]. Brain Stimul, 2016, 9 ( 6) : 940-941.
DOI: 10.1016/].brs.2016.07.008.

(&1 H #:2020-12-12)

(AR SC o - Bty



