| T T | —— (. [ |

- 928 - rF [ 98 B 2 24 & Chinese Journal of Pain Medicine 2024, 30 (12)

d0i:10.3969/].issn.1006-9852.2024.12.006

UL . 28 P EL AL R R0 7 Sk T H s IR 2
JE AN I e PR AT 7T *

B & FEft L E P Ok REHE B OB
CHHERC B RER A2 4R, 63T 100053)

B E B H XN E LS ER E R (transcranial direct current stimulation, tDCS) 7577 Sk 1 & #7 &
Y% J& # 2 & (craniofacial postherpetic neuralgia, C-PHN) 8977 3%, Fi%k: #2024 4 2 F & 2024 4 5
AEEMERNAFERERHYL M C-PHN A 40 6], KA THEAENI F £ BRI RXH 06745
TR 2, VBT 4K A RAE 3 R (primary motor cortex, M 1) Fu g 47 v+ 4 #MU ¢ (dorsolateral prefrontal cor-
tex, DLPFC) W #2 & tDCS 28Rk, B4R A BRI H, WAHRB 10 XK. 250 KA ARALDITE %
(visual analogue scale, VAS). X % /K #fl #1 4% & % (Hamilton depression scale, HAMD) Fu IC 2 & B HR 5
& 3§ % (Pittsburgh sleep quality index, PSQI) iF & #| B w1 J5 09 & A4, T4 F 40 A ST . AR fo b
IRNKEEN, oM mERETEXHEEZ. ER: NE 6 KAIBE, BETA VAS T REFI
T B &tk T A (P <0.05). 7£% 10 KOR#E B ZI ARl 35 1 A, 98974 VAS i 4. HAMD
oA PSQI I th R BRI B EM TAEA P <0.05). KE<2AMHAREBHRKAIT RANFEY E
% (OR=30.881, P = 0.047). #it: M1 F1 DLPFC ¥ ¥ & tDCS & 577 C-PHN W H % 7 %, i< ?2
MNAHZ BT RREAE.
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Dual-target transcranial direct current stimulation for treating craniofacial postherpetic
neuralgia *

GAO Xin, HUANG Yun-jian, NI Bing, LU Guang, ZHU Hong-wei, DU Tao *

(Department of Functional Neurosurgery, Xuanwu Hospital Capital Medical University, Beijing 100053, China)
Abstract Objective: To investigate the efficacy of dual-target transcranial direct current stimulation (tDCS)
for treating craniofacial postherpetic neuralgia (C-PHN). Methods: Forty C-PHN patients from February 2024
to May 2024 treated in Xuanwu Hospital Capital Medical University were selected and randomly divided into
the treated group and the control group in a 1:1 ratio. The treated group received alternating stimulation of the
primary motor cortex (M1) and dorsolateral prefrontal cortex (DLPFC) using dual-target tDCS, while the control
group received sham stimulation. Both groups underwent 10 days of stimulation. Changed visual analogue
scale (VAS), Hamilton depression scale (HAMD), and Pittsburgh sleep quality index (PSQI) scores before and
after stimulation were used to evaluate the improvement of pain, depression, and sleep. Factors influencing
pain changes were analyzed. Results: Starting from the 6™ stimulation, the improvement of VAS scores in the
treated group became significantly better than in the control group (P < 0.05). After the 10" stimulation, both
immediately and one month later, the treated group showed significantly greater improvements in VAS, HAMD,
and PSQI scores compared with the control group (P < 0.05). A pain duration of < 2 months was identified as a
protective factor for treatment efficacy (OR = 30.881, P = 0.047). Conclusion: Dual-target tDCS of M1 and DLPFC is
an effective treatment for C-PHN, with better outcomes for patients with a pain duration of < 2 months.

Keywords craniofacial postherpetic neuralgia; transcranial direct current stimulation; motor cortex; dorsolateral
prefrontal cortex
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HRIEIE I A4 (postherpetic neuralgia, PHN)
farIREZ B G a st 1 A H KL BRI,
VB AR T A 15 IR AR - IR0 25 P e )5 5
A RIE. e, W2, IR R T RrL:
FERA HEZHE Y, 2.5%~20% ) Rk 2
B, 38 BCK TR IR A J5 #HZ9R (cranio-
facial postherpetic neuralgia, C-PHN) %, F B N #l]
= AR BRI 8 SR S DX )RR AR 1 B R AR
PEPIR, SIUREE. MR, JIRIRE BT RN,
FEE SR N AETE LR . PHN R YT /7 bR LAl 24
YINEIT AN, A Clns At ik A |
PR R RE RN, A B s mRED A
R, bR LR . R, AT
4%F PHN, T C-PHN ¥ B MIRRIRIE, V69T
BRI, V) FHEREA B BRI .

22 fi EL I HL RV (transcranial direct current stim-
ulation, tDCS) #& —F F FIRI7 & KGR0 11
TR R, BARER S AR RN,
T, " E KA A (DCS R gia
5)) % J§i (primary motor cortex, M1) A 45 24 5 & A [A]
KA M B T R M XK Sk T
PRI 1A T 2B R A 7 (1 R . tDCS
) 84 H AT M (dorsolateral prefrontal cortex,
DLPFC) XJ AR AE B W F 9730 O (&M E R
FL TR 0IE 9 D 2 R A TR I PR L e R 3
W) MRy A GUIRPRIESR e 1T PHN A £
A 5 F HAAIRAS, ISR M1 A DLPFC A 21
O C-PHN Ji A P 9 I R0 FVRT PR 388 7 T k2
EM . FET UL ERFFEEERE, A5 E R M1 Al
DLPFC XL 21 tDCS T C-PHN, il BEHLx
HIF 5% W %% 1% ) B s X6t C-PHN 93 N 9& R FAR A
A TE R ECEEH

DI

1. — ek

ARt FTiEE E A ERR S BRI R EC 2
R4 H i (B FALS [2024]138 5-002) , GJ7 R
WREBNERE . 2024 42 H 3 2024 55
HE#MERKS T KRS G RRE R 12
2K C-PHN JiR A 40 B, KA THEALREHL A 74
HT RN VAT 4L (20 1) FIXTHRAL (20 4]
V69T R A Gz 2 B2 i (ML) AR EUH 15 4 M
(DLPFC) XUHE s tDCS 58 E5 il ¥, f it 20 >R FH BRI I8
P92 B0 10 Ko v ZEL AR R R 2 A P VS 25
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RoEirr 20 1/, 239Gy BRE a5 E i 71575 Om
ELE T B B AR BUHIARZY (IS TEYT B0
VESED PR R O (R B A R 22 s R 7
TE S A0 8 U7 A DR Rr A Z90IR T -

2. FEAREIH

AR AT A TSL IR AL 45 2R, VAT 4LIR T I
FEFLPE431 (visual analogue scale, VAS) P48/ ME N
2.8+ 1.9, X RRLULIGIT JE VAS Wi ME N 1.1 £ 1.6,
K PASS 15.0 #ATHEARRE IS, WERIIRE (o)
SRXUMN 0.05, KEIGRLEE (1-B) N 0.8, BHALHIFEA &
2N 1, HHEAHWAEAR NG 184, K&
10% IRV, AR E DN 20 #.

NP OFER 18~80 % @FF & C-PHN
FIRPR B HRIRIEE 5 BRI X Sk R &,
H¥EFMR A4 PHN RIER; G VAS P =
4; @IRIT AT IS A R e RIT B 1.

HEBR bR OARIEHIFIPHE RGP Cl o i
B N E R B, S XEARS @O TiE
T PRGN IR T RE RS T e R B A 5 TR
AR @1DCS WIZETIE CUnfil-g SRt i
NEEAEERS) ; OLETEREEY; O #H
INRAIE BN TS o

3. ik

WITH: EESL 10D TAEHW, 25 LML
A DLPFC A 253k 4728 ORI (i H 03k 1 AN B
WHAE e 5 — A BT, BRI S O
FRRFFEE 20 4080, RIS N 2 mA.

PR A ETE SR T AR A E,
B30 B G P R, 8 523K 2 T2 B ] PR TR o S
ELPE TR 4% () 5SSO (8] 5 FIAT

) AR P RO T e A 4 P L R R A
(TR INAE 5T, XPNS208-B) 42 5 /KI5 0 ) it
4 (35 cm®). MM M1 X, EBHFE T 10-20
i FEL P 2R 40 HP e €3 BR C4 [X; Il DLPFC [X
i, KRB AR BT A F3 X . P9 AR BT X
MR HE 11X, S HE b X DR R e v A, UK
IFY A8 5T 5% 0 35 < g X 3k

4. MR b

K F VAS VP20 Pl N TR, 0 0T,
10 B o

KPR IR B E % (Hamilton depression scale,
HAMD) VP4l N HIARFE A, BFEIARTE 4.
JRIR. ERMIAEE 24 MEH . B4 <8 4 NIET:
RAME 8~20 /AR T REAMARSE; &4 7E 21~35
ST A MACE B9 > 35 0 A0E ™ E AL

(T
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K FH UL 2% B IR f57 5 45 4L (Pittsburgh sleep qual-
ity index, PSQI) PFAliJi A I RERR I &, SR b 19 4
HPEFI S Ml vPoc BRI sG,  Sr Ty 0~21, 3
oy, FNERAR T B2 .

TERVBLRT 1K (TO) #EAT 9 N 1) — R 95 Rl 4
R B2 IPAY, 5 1~9 YOS EIZ] (T1~T9)
i VAS PE VR IR AR, 7EER 10 ORI U B
Z (T10)~ 565 10 XAIEE 1 AN A (T 3T A &
VA BT A W B AE RN S Y 5 TO VR4
) ZE4H (Tn-TO). ic 53 O (8] A0 RS H I A
R

5. Gt E b

K F SPSS 25.0 G vt 27 F A o) Fidim b AT Ab 3,
FHorpot R 8 £+ bR (X £SD) Ror, 1
BogoRH E o LhRoR . a0 S 2 I8 40 A F T 22 5%
PE, 2H ] EE I AT AR A ¢ 4656, ZH P9 EE IR
BOXT ¢ A58 . WA R IES AT 255, A
(8] >K F§ Mann-Whitney U 5536, X i # %R,
PEFEA B RN EFE Pearson KRS HF1E R 77 8L
Fisher B UIME R 1% N T 40 Mt 2 i I AH R R &
LA T10 1) VAS P ENVFHIFERR, RA Logistics
(=] YA 43 A 240 Wi 5 1 95 N 97 AL IR R R 25 . P < 0.05
NZEFSBH G FE L.

& R

1. A N — B TR E i
AW F LGN 40 B9 N, FHARYT 4 20 41,

&1 PIAIENERE LR AE

Tablel Baseline characteristics of two groups
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XFHEZE 20 1. LI N ISR ES . PRI, AR %
EHhg . H4k VAS. HAMD Al PSQI 345 &5 — fik %%
BB Z R LG E L (WE D .

2. LR N VAS P4y HLE

5 TO #H LG, WA A AE T TS 1 VAS 35
VIHE TR&S. b T HES 6 G (T6)
) VAS PE 0 B S A B & E 7 (P <
0.05). fERIESE 1 AN H, WALm A RIEIR A TO
W, R AT AR ER TR RA (LE D
TEFIRRFE 3 A NI AR, JRIT 4L VAS i

ARG (-4.24+1.3) 5XTIRA (-1.6+1.0) FREE &
HZES (P <0.01),

6_

—e— Treated —1— Control

s
o
2
)]
<

2_

T0 T5 T1I0 T11

Time point

B 1 #4UR A VAS PR L
*P<0.05, SXIHRAMLE

Fig. 1 Comparison of changed VAS scores between two groups
*P < 0.05, compared with Control group.

HAAF B Basic information Y697 40 Treated group (72=20)  *XF&ZH Control group (72 = 20) P {8 P value
R (F) Age (Years) 682+7.3 64.8+11.4 0.268
P (55/4) Gender (Male/Female) 10/10 11/9 0.752
JpifE (KD Duration (Months) 5.0+7.2 47458 0.885
% 24 Involved nerve

Vi 17 13 0.144
V2 6 6 1
V3 1 3 0.598
ON 4 7 0.288
VAS 65+14 6.111.2 0.395
HAMD 16.1x4.6 15.9+3.4 0.878
PSQI 13.4%3.8 12.7+3.8 0.564
Ji U B AL Allodynia 12 11 0.749
JXGERIE Hypaesthesia 5 7 0.490

V1-3 fRE=XMAH 1~3 3 ON AFHE
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3. P ZEL N\ A A B AR 10 B A

FEEE 10 RIS (T10) AUHEJS 14N H (T1),
YEIT 4L HAMD 73 A PSQI 1743 14 S % T 06} 1R
4 (P<0.05 WFE2) , 167 LLAIFIHRE A HEER
TR IR ZH A I T G .

4. SR PRI A DGR 2R b

SR NI 20 Logistic [8] 94347 45 5 B (A
£ 3 FE. MR . BODEGE. VI 3L
Z BAE M. HELR VAS 1 HAMD ¥ 23 X A 97 203

2 Wi N\ HAMD 374> F1 PSQI 147 bb &k

——

(T
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TCseM (P < 0.05); B 17 2w NJ7 280 235
S AL, JRAERTR ST CH 2 B (P < 0.05),
JFE < 2 N H &R T S R R & (OR =
30.881, 95% CI: 1.048-910.185, P = 0.047).

5. AR

TBIT A 4 7RIS BB Sk B 0
PIRVRECRE, 7ERIBUG 3 RN EIRAIE K THIR,
A2 BITERI S M k2=, R R G 2 /M)
WS BB . FTE I A A L™ AR W SN o

Table 2 Comparison of HAMD and PSQI scores between two groups

—— HAMD PSQI
M H p=3
Time VA JT 4 Treated X ZH Control VAT 41 Treated X ZH Control
(72=20) (72=20) (72=20) (72=20)
T10 -4.0£1.8* -0.8£1.5 -4.0£1.8* -0.4+£1.1
T11 -4.4+22% -1.4+1.8 -4.5+2.7* -1.4+£2.6
*P<0.05, SXFIZHAALL; *P <0.05, compared with Control group.
£ 3 STRCEMIR R Logistic [A1)4 504
Table 3 Logistic regression analysis of influencing factors on efficacy
S [K & Influence factor 1% 72 P EL (95% BAFIXIE)D OR (95% CI) P 8 P value
iy (F) Age (Years)
< 66 19 0.353
4.401 (0.193-100.485)
> 66 21
51 Gender
% Male 21 0.172
8.131 (0.401-164.987)
4 Female 19
i (H) Duration (Months)
<2 21 0.047
30.881 (1.048-910.185)
>2 19
Ji I AL Allodynia
7t No 17 0.739
1.531 (0.126-18.661)
H Yes 23
JEIEIKIE Hypaesthesia
7t No 28 0.428
2.733 (0.227-32.903)
H Yes 12
V1 3% % V1 involved
7t No 10 0.963
1.064 (0.079-14.397)
£ Yes 30
FE2E VAS P4 Baseline VAS scores
<6 23 0.104
14.518 (0.575-366.714)
>6 17
2k HAMD 174) Baseline HAMD scores
<17 25 0.363
2.855(0.299-27.297)
>17 15
T-T4H Intervention group
VAJT 4 Treated group 20 0.018
36.379 (1.860-711.512)
X HRZH Control group 20
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15 .

PHN J& 7RI 92 B WL I F RRE, 3 8 T i
RN LAY L, HEENERER T, &R
BICRAE RN T BA KA R AR B . R
% PHN P Nl I FERM 2509697, PO o453 23
B, E RSN N AR S R AR TR
7. BRI, SkTE#F PHN (C-PHN) HIGI7 7R LER ok Hk
iR BG, HEE R BN IR T PHN AT 3RS 9T
20, (EXFF C-PHN IR XMEZE &I Bz R N TR e
Wes Hk, PR SEAIT KT PHN 20 B Y,
M = S A& F 585451697 C-PHN S 3ot B LR AR,
AT MERE . BRI, C-PHN YA YT A A A FE.,
FERIBIT C-PHN A S AE R ARAIE AT

106 8 4o 20 R 4 AR SR YR 9T A 0 B R 1) R
BNEZ —, ARG GEE) R RS, RS
RS ) FITCAN ((DCS. 5 20 B FE I )
PR P B IR AT, A 0 U 4 ) Sk T
A= X & I 7 2cs 2 Y, Nguyen %5 7
TE 2 G0 P [ 1 2 H i 350 o 22 8 42 0o = SRR 5 v
PIFIA R 5%, SBEMTLINR. BB
G IR, Tk, AHF UL C-PHN sl A E
VRIT R, PPAL tDCS X AR H0AR AN IR R
MIREEH

tDCS A LL AR AP i s HAR, B T8,
AEE, AR, BT HEARTTIE. TERR
JTEEAL S, TR FRIG T RS T B & &
UL MU X A tDCS 2 708 1w FHRE s, WA
TR, M XA DA R P 1 PN IR AR R
Gt, ALHE R K B KT R AE BE IR 5 R, R
TP YRR F SER Cln p e AR EERR D, AT
AL S U0 N R BRIE S e, @
S IR - 4 J5R 308 % ) 38 B B R RIS Bl R e R
Fy Kb FERT B U1 D SO A A L
I DA S A 0] R 40 7 5 X 3 1) Je 3 M ML 3, X
0 [X #5255 P o T 1

7 M1 X 4b, DLPFC /& tDCS #F 7% 4 55 —
AP TR A A5, 206 DX R A7 45 R R R T e
TER, i F T i6 97 AR AE . 41 22 il DLPFC W]
BESRAMAR N B AR5 B, B 2 P 242 58 iR
R (N2 0. G EREMMER) , XL
T R AE U R A S PR OSSR R U M B
PRSI SR RIAEE R A A AR, P
PEBE I AL RE, o RCBHENEER U, TE AR AT 40
B9 N 1124 HAMD =R PG, F 34§ (85%)

——
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A REBE MAENE, A 3 B (7.5%) RIS IIARAE . HF
FUUE SEPUHNAR 259076 97 4 2 PHN I AE IR, Ik
PR ML R B BEER U

AW TR BN B T i, & kA M1
1 DLPFC XUHE SR 306 9T C-PHN JE AN, 45 R EIR
YRIT AL N IR L AR RN R IR 0 350 8 0 2
BEMUGE, I H TS AR A R A AT
FUIR BRI ) E B A2 HE B 2 B0 R0RE R it 5 45
PP, R IAE 22 BT 4 o N B TR P
W R FEBEAK, XA RE 2 T3/ F 30 PHN &5t
4ieIT A — € B an . AT T AR
KR is, By 7T 07 S0 i B2 5
Mok, FIERAERE (<2 H) WRIURIGIT B
MEERZE, X5HAMOFFRREM—F KB
PR 2 T EUH X RIS A #h 2 R G R A S5 i AT e R
AT IR AR, PR R M 2 S E AN T S
2 MR RIS SRR KNI 2 R 58, SECEHIhEE
BEfS, DN IR, X R RS T BRI ME LA
BENG R H] . ST PHN a7 R0 154
KEVRIT, ERIIEE L.

tDCS 697 FE fil i 38—, 75 B2 2 ORI
J& 8 51 6 R 7 5 AT S AR, A R PR 4
JTER . TEAW T AR N2 58 6 UORIUG ia T 40
AR/ GE=DARGEI N e ST e = I L W =R M
RABIREE . T8 M P 7 B R S A AR T
K DCS ¥ 97 7 Bh 4 RRE R B, kb R X
. EANCAJE K DCS #&RIRIE, &5 IE)TIR
TIRANEZ B EWMRIEN, WIS i 7 2,
AR AR, RO E S, SGEATERE,
R 5K tDCS {8 755 [ py ) 1

AT L 2 A BEVTIS R A8 5E,  HAE
BT 2 10 YOS R AT Ak, AN SRR
T2 S 10 RIS, TR gs T DU RE0G 7
Al DASRAGRE A PERCR; desh, AP R B THEARR
1) T A 15 PR AL, TE YA A U
5 B AR G5 (1) B R T 2o 4 B

z¢ FFTiR, M1 F1 DLPFC XUHE &5 tDCS 7] A 2%
M3 C-PHN B8 AR FERR 5T &2, 1% HAR %
At BAERME, TEIRIRIGTT A R
HIAME -

AakRpER. FHEFRAALLA LT R,

£ £ X W

(1] F470, A, A, & ieIREs R ez T+
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