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[Abstract] As a novel neuromodulation technology, the application of deep brain stimulation (DBS) in treatment—
resistant psychiatric disorders has received widespread attention in recent years. Based on the current research frontiers,
this review puts forward several unique and insightful issues of DBS in psychiatric disorders, including therapeutic targets,
stimulation modes, closed—loop modulation, and long—term efficacy in order to provide suggestions and perspectives for
future research directions.

[Keywords] Treatment-resistant psychiatric disorder Deep brain stimulation Brain—computer interface Closed—

577

loop neuromodulation Neuroplasticity

i T35 31 % (deep brain stimulation, DBS) X
AV R S DR VA L A (I E 5 2 NI 32 R 9 G e
GRAR NG ZH 2URY H A DX, DR 45 5 AR A 42 AL ok v ol
W, BAORE MEPE R PE Al R A A s, DBS
P A A AL AR 35 5 Fl P S 2, DA R A A

doi:10.3969/j.issn.1002-0152.2024.10.001
* o RIETOREA A Hue (R 200030)

& EREEE RN B

@ E({HE# (E-mail: liudengtang@smhe.org.cn)

25 0 A 2 A A 5 i 45 I 2 R A i AR A A
I 53 325 B 467 (local field potentials, LFPs ) R85 %
5 55 MER— TR R 2 R B AR, DBS LT 1
TREEEH 2 R GEPN , WA G ARG R R MR B
JULBK 77 6345 . T 20 4F ], DBS 7545 P B A5 19 ©F
GEATU AT KL KR, H AR XETR PR 5 G AER AR
FED R A3 SURESISE O h B DF AR E . AT
LA DBS Sy MV PR pf B fi ok TR i A 22, AEOF
ZARMATFEZRAFIIRE . HET, 3 20 FE 5k
0% 32 AR IAE LU 44> J5 T < YA Y7 #0 A kB



578
WA RO AR R TT A G Y PR 4 fs
1 B miks®

BT R BE R R AR T A . T I AR
FTEFE 2 DBS A5 (14 B fURIME £, A5 A5 T X0 s ol
e - BRAIL 1) 0 TR R b B U i . S
& DBS 1y 2 PR AL H FreE S A G, 23kl
FEl N R 1 25 T e B A R 25t B2 41 4% B R
U, XSG i X AT PR E A T W20 AR, dnjf
T AA 5 [l e 3 e 0 A i )7 AR B A% (490 I B
T )™ N B R CHR A RE )™ R A R AT 4 1Y DBS
B AR R 2 A P AT R A A 41, X R
DBS S ) - A5 B — fii X, 12— B[R] FH A i
W2% , — A M4l M FRAT R B A
MREWINAL W KRR, B G205 B 15 22 1 AH [F)
SRR R T IR YT, i an , MR PR AR AE 5 MR
PEAE B 43 BLAE 38 I AA e DU B R A IR 4 E
AR R BURS s 24 0 T 50 o 3 i IRt mT LA 58
H IR R G 2%, JFJE DBS By 2k
WEIE , TRZ LURE IR 48 B O %0 1 HE i e 8 S LT
B, AR BT 1 .

2 RN

PFIPALK 50T SEAIRHR R . DBSTEHRS Al
B ik A 3 S T e TC A IR TS B S R AEAS K
B 5EIEE 1Y S RE . A Y9 DBS J1 26 (open—loop)
PRI 58K 2227 B 18 3 RGUBIR IR YT &5
RIVTE 1 R T A B, R TR P B0 (1 S (I A ik
Vi, IR ) LA AR O A, R I R R B B O
Bl BRI, A B0 00 B2 HIL 1 BT o 2 2% , oK
RENGRTT RN B R BNGR T BE AT 2] L
Z:2% HHi T 2 R oI 2 4 HOR (N2 g
SR RS ) R TR SR R T A 0
B e e R

3 FINAEFE

AL, DBS Ay — i AU AILEE: LR A
FEANIR 2 1] 24 (closed—loop ) FIME A , RIAE Bh ML &S 2~

Chin J Nerv Ment Dis ~ Vol.50, No.10 Oct. 2024

SJASEHY Aok S N Ao 2295 Sl BRI R R Y
WL, T O 4 8 RS R AR R AR
TAEGE T FRRIL, FAI3R DBS RERE 4R LA Ak (1 4
METRIAE BTG 3t 2 5 o PR oo 5 T P P R
WEHEAR B A T S M5 S 5% (feedback)
[ 5, by 2 T AL, 26 4R T MK ol B 0 2 A sk
T R R B T B AR A2 | T H 52 1) R A=
bRy e drh 2, B RE AT LUE il A 1] (electroen-
cephalogram, EEG) ol LFPs [ #fl 28 i /i B AR 25 )
(A y PR 57 ) , AR AT LASE A 5 il DX i 10 2465 F) ot
SR SR AT AR AT SN e
o X EERREY ] ARG AT, d ] DL A, LASE 5
PR R GE M HER P 5 A Rk

4 ILHATT R YERE

KA RHON EILT 02 24 T B 2 i R
3k T 6 1) Ja BR o ) BB P AR AEAE 45 ORI G
PURRER I I697 G2 i 2 I AR R0 . H i
N, B il 22 AT $APE (neuroplasticity ) J2 32 & K
J7 R GBI A Y 95 (Tong—term poten-
tiation,, LTP) F1 4 i} 2 4101 ] (long—term depression,
LTD) SN o XTI ARFATH I, 5 m#ih 28 n) 48
PEJE PR 5 A0 DBS YRR IS HE IR 3R, nfe] 50 B A
FESHOGRITRARE S s Dl 28 rT 2 M iz
PR b5 58 4t SR AE H AR, LA Q0] 5 i g 4%
5T Re AR AL, W /r T 2 2 R SR 1Y
R

25 b ik, DBS A S —TURS e ] i 4= A C
RAILEE FTEAR | RE A% T 42 0 2 I IX O e s il 22
RO, 35 B 2567 kBT BT B4 B T TR B
A RER . (H DBS W] FERG 1 B £ 9505 5 4 3l
J AT AT 1 22 BB S5 1o B G« AT b A o G 6 E A
DBS Hh3J fi B A8 7 LA B B g S T 97
DM SRR 8 5y X 2 - - T 2%
P22 X8 1A 1E . DBS TEMETA MRS B i h 1) &
JRARAT R TR 04 L5 22 42 R A SR B
TR BT 96 2 ARSI B A A SRR AT, A



Hh A A M A RS

2024 4F 55508 5 10 M)

REEIEME R 225 . R4 B Al DBS X K 250k #

R0 7 R0 AR A B S8 20 S IE , (EL R X B 12 B
R PR 28 0 45 TR A BR A, AT 1A By AR
DBS LA At B £ 058 A 107 T T S50k A2 A5 5™ e
R RAL R 2 LA AT A 8 4 2 AR R T2 ) 7
o], ARV — PR RO
Z2EH WG IR A RIBEST , e 1 DBS BRTERS
BT AR it A2

2 % X M

SCHLAEPFER T E, BEWERNICK B, KAYSER S, et al. Modu-
lating affect, cognition, and behavior — prospects of deep brain
stimulation for treatment-resistant psychiatric disorders|[J]. Front
Integr Neurosci, 2011, 5: 29.

NUTTIN B, COSYNS P, DEMEULEMEESTER H, et al. Electri-
cal stimulation in anterior limbs of internal capsules in patients
with obsessive—compulsive disorder[J]. Lancet, 1999, 354(9189):
1526.

LOZANO A M, MAYBERG H S, GIACOBBE P, et al. Subcallo-
sal cingulate gyrus deep brain stimulation for treatment—resistant
depression[J]. Biol Psychiatry, 2008, 64(6): 461-467.

FIGEE M, RIVA-POSSE P, CHOI K S, et al. Deep brain stimu-
lation for depression[J]. Neurotherapeutics, 2022, 19(4): 1229-
1245.

CASCELLA N, BUTALA A A, MILLS K, et al. Deep brain stimu-
lation of the substantia nigra pars reticulata for treatment—
resistant schizophrenia: A case repori[J]. Biol Psychiatry, 2021,
90(10): e57-e59.

AIBAR-DURAN ] A, CORRIPIO COLLADO I, ROLDAN

BEJARANO A, et al. Long—term outcomes of deep brain stimula-

[7]

[8]

9l

[10]

[11]

[12]

[13]

[14]

579

tion for treatment-resistant schizophrenia: Exploring potential
targets[J]. J Psychiatr Res, 2023, 163: 296-304.
HOLTZHEIMER P E, HUSAIN M M, LISANBY S H, et al. Sub-
callosal cingulate deep brain stimulation for treatment-resistant
depression: a multisite, randomised, sham—controlled trial[J].
Lancet Psychiatry, 2017, 4(11): 839-849.
ALAGAPAN S, CHOI K S, HEISIG S, et al. Cingulate dynamics
track depression recovery with deep brain stimulation[J]. Nature,
2023, 622(7981): 130-138.
ZAMMIT DIMECH D, ZAMMIT DIMECH A A, HUGHES M, et
al. A systematic review of deep brain stimulation for substance
use disorders[J]. Transl Psychiatry, 2024, 14(1): 361.
RIVA-POSSE P, CHOI K S, HOLTZHEIMER P E, et al. A con-
nectomic approach for subcallosal cingulate deep brain stimula-
tion surgery: Prospective targeting in treatment—resistant depres-
sion[J]. Mol Psychiatry, 2018, 23(4): 843-849.
HABER SN, TANG W, CHOIL E Y, et al. Circuits, networks, and
neuropsychiatric disease: Transitioning from anatomy to imaging
[J]. Biol Psychiatry, 2020, 87(4): 318-327.
CHANDRABHATLA A S, POMERANIEC I J, HORGAN T M,
et al. Landscape and future directions of machine learning appli-
cations in closed—loop brain stimulation[J]. NPJ Digit Med,
2023, 6(1): 79.
WIDGE A S. Closing the loop in psychiatric deep brain stimula-
tion: Physiology, psychometrics, and plasticity[J]. Neuropsycho-
pharmacology, 2024, 49(1): 138-149.
H ] T DR Ak 1T B 5 it e 2o (i R I 2 2%, v [ BT
DA PR s fte BE 2 i 22 MRy 23, AR R 2 SRR R 220y
YIRS ORI I PLEE T L 2
SERHL AN R R, 2023, 56(5): 336-341.
(Hichis H 31:2024-10-24  SHTH $1:2024-10-27)
(FTAEZ W AEHR)



