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AR B & H B iS (disorders of consciousness,
DoC) . EEZH 30 77 UAFAT 12 77 JLEE DoC B4 -
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BAEE 3BT H T DoC A7 AE 1Y [T ARk Y K
JETTI0], AN AHSC U B8 N B e it — 2 4
FHER

1 =i0FERE (DoC) HIZHTITESL

1.1 DoCHIfTAFISHT T

Il RAT R A PEAR R AR BE E AR TR I IR
SEPTEIHE RIS R, BATERE, B4
PR . BDIPPAE SEO0EY, W20 PEAL DoC M8 %
BEVUKERIE T2 . DoC i AT A Al 3 M
HAE IR 1. GCS f 50 HH T DoC EiHK
VAL, EAS R R R R MR KT 1974 4R 4
IR EBRAE ST T BT A
FRIVERRE W 4P 1 R0 2 T MLAGE S GCS Hh
B8 S IRE oL . FOUR R 2 HaREh T LA
AR, AT R, R I P LR B AE
BFENELMIRBKIZ 5, M HAE X S EARETRK
i H GCS HA B i S 68 ) . RN AY
2% (disorders of consciousness scale, DOCS) 1]
YRAN GCS FERT I #f 2847 Ry 05 THI A Jmy B4, R A

¢l

Bew Mo Rt — Y EE VO, Giacino 55 P
G E T B ® K = £ (coma recover scale,
CRS) FICRS-R, CRS-RAELFWIoE ., M. &),
T AR 6 MR, ZEREA
KU #2839 4 2 AR B2 W S H b e Y, Tz
BT DoC B # iasBrBe,  JEHE Fl T 4850 vS/
UWS 5 MCS % . &K I KB IIE, HE
CRS-RIF/MRIZH AR, WHEMRS, ®iF T EE
TEASFEIG R 2 Wi b () B 22 . Shiel & ' 7RG
HUBF o LA L, 3 A ISR 97 5™ ik A M3 A
Bk BRI R b AT s Ak, $R T
Hy sk &6 458 495 B A (Wessex head injury matrix,
WHIM) , 1% it R ES VS/UWS 19 40 il 2% DL &
MCS 28 A+ sk . IEAMA A B AL A A
FE &2 +% R (sensory modality assessment and
rehabilitation technique, SMART) &= ", HT
Al DoC 8 3 %) Z2 A5 et il i S 1, 8 43l
BT T RERE IS, W, WRIE S H K2
GIGA ZiH Bk Rl 2241 7E CRS-R Ay LAE LA A T 7%
P BE 6% 19 ) 1k PF £ (simplified evaluation of
CONsciousness disorders, SECONDs) =3, B1E
S PAT i ) B ] e A 7 B A TR VPA I PR ER R v
AT PR METEAS . Bz, AT R A S
FENG R A IR T St , % T2, AR
BB R TT DU A B 2

Table 1 Behavioral assessment scale and the scope of application

F1 THFRHEERREERLE

TR RV A2 i P Y EE BTN
GCS MEH, T B85 ARG Oy AR M I DoC [6]
FOUREX  MREk. iE3h. T, WR HE A I DoC R [4]
DOCS FESH, BRIEAIEWA ., MESE. AREGERIRTE . Writ. BB, PRASEAT AR AR KT (8]
fub i IRHE %
CRS-R WEdE. W 8B BB . WK i e % HVS/IUWS EMCSE A ks [11]
(€L7li)
WHIMER A A. 5. AC0. WAL #E2Th PEAL A M DoC & & ™ Bk i 5 i [13]
WA,
SMART=®  MBE. Wrdh. b, widt. sk, Eshahit. SRR BIKF SEHIVS/UWS. MCSHIH @ B URA [14]
SECONDsE® M, WIHIHS. MG WEW. ERT. SRR, 28U, 1) 52 PR A PR 55 DdoRs A [5]

P E AL

1.2 DoCHIZEFLHTiITMh
7@ K28 DoC & iz e 1524, (GE
FAT R PEAS BEAERA Hb S L = UK, AR

M B RTBRA T RS 25— TP B, 3%
52 AT LI R T 1) I 3 3 0 24 005 sh A 3
A 181 DoC RS H i FH IS5 S H R AL 46 tMRI
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fNIRS FIPET 4 7,

MR 3 338 K6 I R 5 19 1L 978 728 £ >k sz e A A 7%
3. BT fMRI 1 DoC AHIOCH 58 A4 i B AR FITE: 55
AR, FEB A8 FERFERABA ML (default
mode network, DMN) . g /2% | $hA7 45 il
2RI 4% S I 2 A M . AT 45 S A ek sl
WO LTSS, B sl 32 B 2 T we R g
m%ﬂﬁ\%@ﬂﬁ“”m@%ﬂ%’“% F )
ESAIEOEALSS | i8G5 MGG BT 55
&l (R2),

H FERE AN T RE NS, [
T LA B AN R A AR ), PR R MR AH
K DoC W58 R LIFR B SN F . LW IEIEL
DMN 9 3% 38 1 5l PR ™ B 5 AR 930/ 25 VTAH OC
DMN 7ERG AL T-FIA A] 3 Bk it 2k, 76 VS/UWS
HRl LTS SME B, MCS W H VS/UWS 3% 32 5 2,
{5 R L2 P™ 8 . DoC i35 1 DMN 55
TG [ B D 28 2 ) A R R T B, R B
00D S5l g 24y A R ™ EE R A 24, IE4h DMIN 54k
A48 ] ) 245 %) £ A S 2 0 DoC R 45 ) e
ik — 1 BT 4 5 0o AT s b B OG, J2
RIHFIRRYSCHE, SR DoC H 4 1Rt 72 451 T9 ) 2%
IR 2, KB S gl | 5B

A RNLEFENERZ S BAE, CRS-RIESS
2 A IR 245 T 115 Bz J2 22 1) 40 10 AR DG TR 26 358 e 1Y) 13

260 BEEMFAWHRA, {1554 IMRIFF 4R 1E
DoC WF5E 152 FH . Owen 25 27 o8 0], 4
PE A 0] DoC fR 1Lk 11 Sk A, B BRI
FEHLH AR (AT AR AL, (EH R A A G X s i
o ZWF5E R DoC 4tk iy LR AR, )R F T A
Ivi) s 01 3R R = AT 45 4 14 AH G IMRT I 5845 2]
THORMZ M, FEAR MBS S T,
MCS FB 3535 i B 2 30T 1E H 52 38 1 8 KO B2
T, T VS/UWS H & ) 22 b {1 7K S B2 I 380G o
IEAh, AN EAE S AR, aw A A
2T ™ ABME R R, SRS, 5
HrPE R O L RE S TG B 2 AR X, S5 X (1) 7
SR, F BT 5 R B G A I AT
%, W CUHTECREET . CRBRITMERT MG
FEDFEGES” . HAFITN N E TS FRE R
0 1 1 SRR AT VN B WWE%R%,M%ﬁ
DATIE B R B 7P 7 i A B sl e 2 e iR 45
R, BEMES TR AR IR ot Tk
TEAE . DTt R i 2R AN R, i1 DoC F 4
AHOC MR FE A1 A B B i R e, Aar i it
(14 R AR AR

Table 2 Diagnostic and evaluation of disorders of consciousness related functional magnetic resonance imaging

K2 IDhEEREILIRIE X EIRERIZ BT

eS| HESE A 25 /15 [X. b SEEN WEFLa R ERBU
HES DMN — DMNYEMGFE L HAAETE, FEMCSH B H LLVS/UWSH B35 [23]
fMRI DMN. i i 7] % — DMN5 i i H (31 P9 A2 R A RO I, BT DO i e ds e (24
ik H e o BAEAIG
Wi P 2% — MCS EEVS/UWS 5825 XU 5 AL 5 B S T B T it [26]
DMN. $0A7 4% ] F 2 — UG BT 283 rFDMNRIA T 1 D 25 22 1] 47 9% [25]
1553 fHBhZENRE . TS5, EEVEE DoCB# KM SR th 15 BEAE M AR 55 AH SR A MR IO [27]
fMRI JR T B R
BEFC WriEFags . BRSNS WTuiaE W RAs . BRUE R ) A RUAITH R 25 A £ e At B 5 (18]
T 25
W A% WRGIRIE R LHE DR ISR, AR RO B LA T 2 [20]
PRISER S ATBRIE . T R ORISR SRR ISR R IR R R E B e [29]
)z
Mot B J= MUBEAB R 55 ALEIE i FAL G 2 I A8 2 DU RS R BE B J2 403 S/ [21]
I SR BTG WA M B R A T S A B R A P R RO T R (28]
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WBNZEN R MIgsEhiE  EFEE) WINEsi R YIS B R A MG [30]
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NIRS 38 1 0 5 igi 2H 20 S £ ARG W ok e
BIWEI MR 8. INIRS iz sl s AU, nr st
PURSFES M MG, I ELREWS SN S W Ak i
TR BV S INIRS ARG HY DoC 12

VAl BRI D RE X Z (Al Y D RE a1 =,
1155 B ERME TR X A0E, HArE
LA GRE RS . RIS ALLA
fE55 45 (3R3).

Table 3 Diagnostic and evaluation of disorders of consciousness related functional near—infrared spectroscopic
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Pt AR 2%/l X RFEE

WETTA R 225 30k

e AP EEI0X, % —

A A 2 82 101X N R T BEE IE VAN 22 A 18 BaoIX B AT D B2 10X 28] [32]

46X 1 Th e 38 P X 4 MCS 5 VS/UWS B 4
554 B mignt FIZAESS  XEEADGTY R M, MCSEEFAAMAEN (HbO) WKL FE N [34]
B )7
MPBH )R B IBEERAT  MCSEFE B MR E) 7752 5 53 A1 15 X 5 A RRExT HE ZH A AL [35]
B RER

MREH LR i) BAESA T FBE 3 Z FIHbO K8, WIRIEF) I )2 FRIHbO K B E(E 55 fiskiTin [36]

BERRE FrIRER K
BRI )2
f£5%
PRI B )2 N

EEA 58 2

BRI ST DoC A B S22 B S THDO KT B, ARONAN TS AT AU I HbO K THS/ [33]

BRI HT A B ZHbOW I R8I0, AA T 5 J2 A2 AN oh B T HDOWR L A2 4L [37]

W HIAMFE R, Xtz sh s s G ER
(i fNIRS #t & 45 1E 8 {6 02 % & Il 40 & A
(oxyhemoglobin, HbO) ¥ J& 14 1 LA ke i 48 1M 21
£ H (deoxyhemoglobin, HbR) ¥ & i AH X R#AK .
M DoC B EH A A CTESATH] W IKiz 3 T 7
(][9] 245 FH R [R)ERE, X T AR RS 027 iyl
A, AH LT AR HbO YR B i 1, i A
YN R/ B, AR PR S B L Bh 1 2R
I B T A ST A TSR Y ENIRS o iy 52
A, Y DoC B FH #4745 BRI 5L Friz s fliz 3 A
RFAESS I, B SR AT 55 Al Bz 3l K2 1)
HbO /K-F-HE i, EH) 442 3l B J2 F 1Y HbO ZK-F-4)
Bl AR 55 AT AR B0 X — IR e S5 1F 55
[E I TC R IRIE SR A 0C, BT INIRS 1923 [8] 3
BERANTE 2, AT RE S MU R AT 55 WA A A b
IS . AR, OBRALFTEARRZER RO 2
HGAT S5 7 A R BRI o 7E DoC BB H AT
FET T ()32 Sy AAT 55 B, LTS ORI A i -
FJZW s . BT DA S5 R R fE il 2
FVERE, e, 5OMBESATS G T2k
W 3 AR SE PR T o T s R A5 5 AR R, JF
HIR TAE S 2 k. R, 20 10%~15% 1Y
DoC & TLiE R BT 55 v, AT RE S G 7 =L

OB LA R S8 Tk vl S A T D B R AT S
Ko BRATSAE LA, ARt AT 5 R L 3h
FTIFRHESCE, LA TR ARRTE 7,
PET J2& e 1 5% DoC Y D1 e b 28 W% T s
Z—, ElE R ERR G T A S IE R RIE SR
WA A . RS B B, W RO R
F, ANREHEATEZ LY, K ILAE DoC Jr i H W5
FXFAE /D . PET 323 1 46 I 4 2 A1 46 50k S
WIS RN A DX, A5 b s 77 o ) 3 B 5 47 £
I 4 RS R I RO 3 PR AIG 25%0~33%,
HREARFRE 5 YUK R OHHE ™, (A 24548
K4 R A A B R R UK 1
TR, R A DX O 4% 1 T Bl R AR R 4
(56 2R B RE S W PR, W TR IR BA &
B FESPETHISEEM], DoC Bk
FRASLA Tt Do 28 114 4 8 BEARE O 2D, MICS SR A A
TR R 28 B QIR B . VS/UWS S %0 T j 4 2
U, A RLE 3 R 2 5 S 0 R E )
BEACSHE IR, BN LSS i 6] 1) D) aeid
5 VS/UWS (35 B IR % DIAH OC o (A%
T PET WFFE 2R, i i v b 28 FELISE AT s
MCS S T X0 Fr o RN ekt J2 )2, T VS/
UWS B35 B 6 B i 12 0 A s Ak 200 W 3]
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B PET BIFFE 261, VS/UWS H 3 1 i s A b 1 15
FEECR FALT MCS /B, I BRI s 3 5k
RIS SO R SRS AT 43 23R AR T 4 = (R
R, 5 PET MM DoC 5T v 25 AR g8 Bl
YA IR RIS FRIZ W R R K, T —E R F A
B PR Rz,
1.3 DoCHIFE A IBFiS W T

EEG 2 38 33 F A 12 53 119 1o 440 B R 1) 1 % e
THEMERTE ). EEG AH I DoC 2 WAt 53 P
Ko, BERRGREA A EZRE (F4), el
(4375 & i FEL R 2076 P300, N100., N400 Fl14R UL i 1
¥ (mismatch negative, MMN) %5, JEIAHIIN T
O N 7. LN g RO M b A= W 1
OddballJi=t, HELLIE, 1. fAdkTFE =, oM
NGO SRl €W 12 3l S S R Ny i
— B, DA R B URE. EE
WFFEF W], P300 FI MMN 7 461 45 15 [ S B0y
DoC 2 Wi 41t T8 A ) ik 3 . 5 VS/UWS i
FHI, HBIZESIEMMCS BE AL E LN
P300 FllMMN, MCS & 7F £ 8l X Lk 8h3i
% P300 AT MMN A 73 BB & 40 A7 2= AR
P300 Fil MMN g fi% [X 43 filt B 57 10 %l DoC [ 3,
ERAEIX 43 VS/UWS FIMCS % 9, N400 7E i
T AT RN —E L, AT DoC A EN]
AR DR Y R B ) T, RS- HP e XK Y N400

WA 448 =, VS/UWS HL H MCS HE 1T AR 3
A MR IHIE AL 5> (late positive component,
LPC) i FIint, FEHl¥ 5 400~800 ms 8, WJ
7E E 3T BRI R e B R ik 158,
B — BN, 2 RS HIEAR S 5 X DoC i
HPEAE AT RESE B S AN, HAWER
S A R BRI 2 N A BT, IR
AFERSHITE, PR DReE k. Ehg .
TIORZS | LRI 2 A5 5F DoC £ 35 A S 760 fig e
FRAE . BEFE R, 5. 0 Fla il & X 5 VS/
UWS FIMCS B F i B4y . 5 MCS %
FHEG, VS/UWS B35 & iy 0 1 F D e i, o4
W IRBEAL, 05 D3 i o — B 25 . il
I 25 3RS bR 5 B KA, 7E VS/UWS
BETRIT ot N S FUE AL X Hh R g
(R ERCAS o & AU ki FEL BCHR A () - A0 e B i) AR A %
HEPUKFREAARIE W 2858 W 4% 38 5 85 4
BN 2 2 8 A 4% R DI RR M4 B 25 A8 Sk, 3%
TR AR R, B 48] T X 53 VS/UWS
FIMCS & 9 HRiWE BoR il A 201X 4 VS/
UWS I MCS F8 35 10 fii FELREAE 200 47 1 o 2% 1 SR IS
ZBCFERE B A2 KB o T I FL IR S D B 36
A A, AHT R SEER . AL S e Ak
FAS A B ) — IR B ARG 5 DoC 4 1) CRS-R
TR ARDE B

Table 4 Diagnostic and evaluation of disorders of consciousness related electroencephalography

x4 WEAXZIRERISEITMG

bt Rl VAIWIRES

/PR EEPEN

R U SRS MCSEE T, F R BIAIIP300a sy, VS/UWS U 5 FI T 3 FIN100/K /) [45]
WERERIE ARG AL X RGE A U B O T R ARG R R, HMCSEF L VS/UWS  [46]
B
A TR DNREERNE BRI (AR A TR S G0, PR T A A R AT oS [47]
W AV BRI FA AR G FAL 2 AT 45 6B IIP300 A 43 P AR AL X A8 2 B T 1 DAl [49]
R E — ThEERE XU Fr AN BRI B SAH K T 2R LU A B [51]
— DyBeERNE  VS/UWS BE BUNERNE IR, LSRRI 43 X 3 10 Dh R $h i [52]
— Elit MCS AT X 28 [ 45 1 i T VS/UWS 2 % [53]
— RS MCSEEFE I HURASDINE 35 3 2% & T VS/UWS 38 [50]
— JELE IS MCSHEVS/UWS &35 76 BT AR 270 [l Py 1) 30 ARl A 748 B vy [50]
2 DoCHIEES stimulation, tDCS) J&—FPIE 4 ARk I d A

2.1 DoCHIZM B i BRI 5 EIaIT R
25 /i B B % (transcranial direct current

B i P 2 T P L7 R S A 2 A
IR . BBIX A PERE R tDCS 7E DoC YR YT Hh1E
PLRIAIAZ L, W FBEIX A e . A S MU i
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i (dorsolateral prefrontal cortex, DLPFC), 7 .
HwIgEE s 2=, Nk, BEETEAE (B D). 3
SreEE N, EHUDLPFC R AT A K
TERE S iz s T A T T AVE T, AR Ry
25, J—#5r431A%, DLPFC 5 DMN HI%i it
MR Z T A, Aol S A FRAT AN R R OC
1k 571 FH DCS #ili# DoC &% M| DLPFC, f&
R AT o 0 BATUHT B Dl SR RN SR AR 0, i
PREE 2, 3K —S5 R — 20 3CRF T e i s 4 T
AR B G E ] M BERRIE B 2 )
i R o S iR SRR AR, DA X e i
WA R DAE R . X DoC (83 W) Sz s 7 2
AT DCS, K IR BHI B T 32 5 PRk ae a3 Jin F
M, T RCE EPLIRE 1, X DoC B /M
HEATDCS AT LA 2 Jay i e ot DX I el 5 328 . e ki 2
o, BN R R e Y TR R PR R

T SMUETRI R )

LA G B AL AT R DI VE B UIAE G (), 2
Hii T tDCS #2785 T DoC % CRS-R 345 MMN
PRI, B BYVIRESA T . A aTA
X A TG tDCS MIRTTRICR P00 BRI AN X
AL, AW A 22 106 DI G D ek
PR M B2 = 97 O LA IR YT R WG . Zhang 55 % 1
WA T X DoC 35 1 240 UM 297 2 tDCS,
WU AT K2 2 . AR T B2 2 (fronto-
temporo-parietal cortice, FTPC) . A5l FTPC F1 /=
il DLPFC Ay 4 7, 3R d7 7 38 i kst
T AR ez B By RV B 2 S A > R
ToU 2 JR TR TH A J 22 P 28 22 [a] ) e 42 . teAh X
FAI JE R 45 Gt 2 B 6 AR X . 2 X
tDCS BIAH GBS TR AL B B, A fse i it —
AR R AR, W EREERIT TR

A S ET AT 5= HIB K=
HEMYIREE) B 7 T MR 5 J=
— RRXAE &= DCS == ZMKXHIH
HMYIEE) B )7 FEMIFIBE IR
/N FE AN SMURT A 5=
B

Fig.1 Study on the precise treatment of disorders of consciousness with transcranial direct current stimulation

Bl ZBRERNESERERHEERTHAR

2.2 DoCHIZRFHERIMIEERTT TR

28 fiRg N (transcranial magnetic stimulation,
TMS) bk e 37 1 ] 3 DR v AX i 28 R ¢
WU RN RS2 2 AR R LA, 22 7 A SR
Ui, DT R o g P AR Rl 2 s Bl . B
TMS (repetitive TMS, rTMS) X435 & KN X daf i
18] s i A Dk i, IR R AT LA B
FXts k. BT rTMS R R DoCAF UG T 9T &
RO b S RRR Y b € R prive < 1 5 ¢ 7
RIEPEMH W 3. 5. 10, 20 Hz %, & 53
A5 DCS KL (B2), SAHMIREY, R
rTMS (<1 Hz) BT Jay il i DX IR G X I )
B %A, i EcTMS (35 Hz) fgfg i 2 A
AR o4, PRI A TMS 832 7 FH Il PR B 2
BT o MBS B0 S8 R TT LU B AT IR £

295 388 o) B i - B 5 D 2 R A T IR A D e e B M . X
MCS #1475 Hz rTMS Al i & 18 3G s, H.
1 U TG 2 55 R I R 2 I R Ay 3 AR X R IE A
X190 % DoC H #4710 Hz rTMS ] I 548 i
CRS-RIF4Y, #4714 4 AT s, Jf
A WA B RIE R R &4 0 20 Hz ' TMS I1E
RIS R 2, FF I iifis
ANAWIMCS BE e Pz 25, BIRIPS I
P L ARG AT RSN AN R RO R A
R, WA AT BN R DX AR R
R BIE AN, BT DoC HUE [ v TMS S
X pEdt FEA AL . AEIMURTAET 2, 2. A
MFIGEE SR )75, MAmAE, I PRIES & B K%
L BRI N R A PR TMS VR T R
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1 Hz —— {RIrTMS: il J B D47 771
5Hz
10 Hz } I TMS: B R 2 DA 771
20 Hz

Rl eIk

TMS —
EAMTE SN EG AR B

A ST AU B =
FEMYISIEE K

H M GRS =

FE AN Bl

Fig. 2 Study on the precise treatment of disorders of

O

consciousness with transcranial magnetic stimulation

E2 =IREHBHZBEREEERTHR

2.3 DoCHIHEMEHERTT FR

B & DoC G HEIRYT MU AW A J& , AT R Bk
KIETF A BN T I 2NUABEE B & AR S AR
A THRANEFITIEE . HAGHSIIEY T T BG4 %
Bk GE M 2 1) 3% (transcutaneous auricular vagal
taVNS) | £ /i 52 Ji HL il
(transcranial alternating current stimulation, tACS) .
AR RORE MR AR | TLLAMNEOCRIT
HREWGIAITSE (K3) ., #EME N T m
TEREA RN 2 RS IRIR RN BERL 1 SR, &
F G T rG s, E PR S AT .
G FTAR S5 RG PRT R A . Bk B s Rk it
FEARFME—2 3, B TEA] taVNS # H T DoC
AR RERSE . Yu S5 " B IRARGE T DoC 5 taVNS
WIRIFSE, I6YT 5 7 B A B & T A FH Y B
R BLIRTE . DMN 2% NPT RE i He kg o o ™ E A
03 P 451 17 £ 5 14T taVNS = J#J5 CRS-RIF4M4
Freks U rTMS Wk TR R GERN 2, 209K
VAT 5 T 25 B I CRS-R P43 0 i W o 175 A& Ha,
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Abstract There are still many problems in the diagnosis and treatment of disorders of consciousness (DoC) due
to the complex etiology and individual differences. In recent years, the continuous development of imaging,
electrophysiology and precision therapy technology has made a lot of substantial progress in the research of DoC,
including the identification of residual consciousness in patients, the explanation of the biological mechanism of
consciousness recovery, and the reconstruction of damaged neural pathways by precision therapy technology.
Clinical behavioral scale assessment can be used for initial assessment of patients with DoC at the bedside, but
there is a high misdiagnosis rate, and it is often combined with imaging and electrophysiological means. Oxygen-
dependent functional magnetic resonance imaging (fMRI) and functional near-infrared spectroscopy (fNIRS),
nuclide tracer and functional metabolism based positron emission computed tomography (PET), and high-time-
resolution electroencephalography (EEG) can improve the sensitivity and accuracy of the diagnosis and
evaluation of DoC. Different imaging methods have both resting state and task state studies. The resting state was
analyzed by power spectrum, graph theory, microstate and nonlinear measurement to explore the relationship
between brain network and functional connectivity of brain regions in patients with different levels of
consciousness. The task states induce brain activities based on different passive stimuli and active tasks, such as
auditory stimulation, visual stimulation, olfactory stimulation, somatosensory stimulation, motor imagination task,
question and answer task and mental arithmetic task, and further detect the hidden consciousness of patients.
Recent studies on the diagnosis and evaluation of DoC show a trend of multi-modal combination, such as EEG-
fMRI, EEG-fNIRS, EEG-PET, fMRI-PET, EEG-fMRI-PET, etc., which can make up for the deficiency of a single
mode, deeply explore the potential consciousness of patients, and improve the efficiency of diagnosis and
evaluation. The precision treatment of DoC is also constantly enriched and developed, mostly based on electrical
and magnetic related neural regulation, transcranial direct current stimulation (tDCS) and transcranial magnetic
stimulation (TMS) are the two mainstream treatment methods. Target selection is the core of tDCS and TMS,
including dorsolateral prefrontal cortex (DLPFC), primary motor cortex, cerebellum and precuneus, etc. In
addition, stimulation frequency is another key issue of TMS. High-frequency repetitive transcranial magnetic
stimulation (rTMS) (=5 Hz) can activate cortical excitability. Therefore, 5 Hz, 10 Hz and 20 Hz are widely used
in the treatment of patients with DoC. At present, more and more attention is paid to the exploration of new
therapeutic means, such as auricular vagal nerve stimulation, music therapy, efc., and gradually from single mode
and single target to multi-mode and multi-target. However, due to individual differences, there are still many
problems in determining the treatment plan for patients, and the neurobiological mechanism of precision therapy
is still unclear. This article reviews the progress in the diagnosis and evaluation of DoC and the non-invasive
precision treatment of patients, and discusses the important role of emerging technologies in detecting
consciousness level and predicting consciousness recovery, and points out the shortcomings of current research in

this field. It is expected to have some guiding significance for relevant researchers.
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