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A clinical study on the treatment of postherpetic neuralgia with short-term dual electrodes
spinal cord stimulation *

QIAO Bao-guang ', WU Fang-fang ', CHEN Qiao-yan ', ZHU Yan ', ZHANG Yan ', HE Rui-lin > *

(' Department of Pain Medicine, Heze Municipal Hospital, Heze 274031, China; > Department of Pain Medicine,
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Abstract Objective: To investigate the efficacy and safety of short-term spinal cord stimulation (stSCS) with
dual electrodes in the treatment of postherpetic neuralgia (PHN). Methods: Eighty patients with postherpetic
neuralgia who had a course of disease within 3 months from Heze Municipal Hospital and the Second Affiliated
Hospital of Guangxi Medical University from March 2022 to February 2024 were selected and treated with
short-term spinal cord stimulation. Patients were divided into single electrode group and dual electrode group
using random number table method, with 40 case in each group. Information regarding operation time, paraesthesia
coverage, treatment time, Number of treatment-related complications (nerve injury, epidural hematoma, infection,
cerebrospinal fluid leakage, electrode migration) and 6 months postoperative effective rate were recorded. The
numerical rating scale (NRS) score and Pittsburgh sleep quality index (PSQI) were compared before surgery,
at the end of treatment, 1 and 6 months after surgery. Results: The NRS score and PSQI score at each time point
after surgery were lower in both groups than that before surgery (P < 0.05). The NRS score and PSQI score at
each time point after surgery in dual electrode group were lower than that in single electrode group (P < 0.05).
The total operation time in dual electrode group was longer than that in single electrode group (P < 0.05), and the
coverage of paraesthesia in dual electrode group was larger than that in single electrode group (P < 0.05). There

were no significant differences in treatment days and treatment complications between the two groups. The

*IERTIH . WP LB AHR R RITUE  (2022YNOD) 5 T PRHR B X R E MR B L SRR (GZZC2020191)
SEMEEE B synfO61@126.com; 5K JffE zhangyan9388@163.com

W 202573 L indd 189 $

2025/3/14 13:31:22 ’7



| T T —6—

* 190 -

v [ R B 22 44 & Chinese Journal of Pain Medicine 2025, 31 (3)

(T

effective rate 6 months after operation in dual electrode group was higher than that in single electrode group (P <

0.05). Conclusion: Dual-electrode short-term spinal cord stimulation for postherpetic neuralgia significantly

increases the coverage of paresthesia, and its efficacy is better than that of single-electrode spinal cord stim-

ulation. It can be used as a new method of stSCS for postherpetic neuralgia.

Keywords postherpetic neuralgia; dual electrodes; short-term spinal cord stimulation; coverage of paresthesia;

neural regulation

HOIRSEIZ A I %I (zoster-associated pain, ZAP)
FEFRTE T RIEE 4x 1 REATAE I A 40008 B R0
WEHPIRIE S J2 B a TR HFEE 14 H B B PaAR
NAHPIREIZ J5 #Z (postherpetic neuralgia, PHN) !,
PHN J& 7R B WA ™ AR F RORE ¥, PHN
BHAE R F A 57.5/10 73 B, 29 20% [FHDIRA R
NI PHN, 80% PHN Ji N K AEFE 50 % Je VL L,
BRI RS mi M h R K M A E ¥ PHN
FEE I ANRAETE R R BRREMS S HEE
TEEENIEE ST, WHLRAR, FEWIRE 3 AN H W TIRIR
T, AT PR PHN (R A3 Bl R 3 o ik
FHIEIE R PUTARZ AR 2 R BRI 1) 4 — 2k 2
YNRTT, HIRSHRIT R R RE 78 SRR,
AR FLFEAT BRI (pulse radiofrequency, PRF) B
H % (spinal cord stimulation, SCS) ¥ ™.

PRF Hl1 SCS #f /& # H [F 1 4 4% (neural regu-
lation) AR, A #IE EoR SCS I7 FURTE i 2% i
(45 22 1 (8] £ F PRF ¥ 97 79, SCS HiAR I 4F kK
FE P, A B 2 A 8 FLR B (short-term spinal cord
stimulation, stSCS) /& SCS 1% H 7730, BT 4
HW 1 ~2 58 RIAYT . stSCS ¥RYT ZAP FEE A 4k
B TZ N ZAE, JTRS ZAP M BA R, BEALEOR
StSCS X FE 1~3 AN A ¥ PHN 97 2R £ P stSCS
ZRHABEN BRI R Y, RE K SCS
TENEMEAR JG IR SE A AE (failed back surgery syndrome,
FBSS). S ARMEXIARER Sk (complex regional pain
syndrome, CRPS) FHJ M4 PR & FEl #2832 (painful
diabetic peripheral neuropathy, PDPN) 2515 4 74 5 14 5
T 2 A R M, (R AT ALK stSCS JAYT PHN
FR) i PRBE AL BEBIE 7T DRI, AT 9 d aod B0 e A A
ML stSCS AT PHN XS HE, #RZ XL SCS 1)
BITIRS, NmIKIG ST IR AEIE IR -
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AT T L 1 AR A8 R T L R B A LA B Y
2B (SRS 2022-KY004) , AHF 58 77 205

NBREZ5IIHFZZMERZE . K 2022 F3 A
2024 55 2 H R A8 T R T LR B R RN AL
e R K 27 3 B Ja 2= Bt 72 BH B AT stSCS ¥R T 1
PHN 5 A\ 80 i, ¥ FH B ML 7R84 N & A B
HLA> S B BB ZH AN LA 2, R4 40 1l

PNbRE: ORI K BE G4
1~3HEPHN A, F#E 50~90 &; @OFRFih
I7 JE IR 5 T332 (numerical rating scale, NRS)
W= 49y OWRL M. JEBMHETTBAR;
@3y, AEASRENT 52 HA RN A .
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RO RGeS SRR M I BE S s @M B
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2. FEAR B 5%

MR BEAERE7E MY, Bl AR IR TT PHN 2 4E 4 3%
R 70%~85%, M HLILIGIT PHN P4 A
93%~98%. H a=0.05, B=0.20, XN EH
5, 2 PASS 11 BAfFiHE, MFEARENT72 6, %
JERIMTBEAELE 10% A IR VIS, HOtRIIAFEAR
B 80 ], iff i B pL AR ZEL AN UL H W ZEL R A B % 40 51

3. FARMNER. B

B b A & R X ML (Artis Q Ceiling C, 1
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(1) FAREAE: WAMETFAAFREFARR,
W RE L, AT RIS O kI I A
FUEES o IR, RSO Bk E . B vk
&5 (digital subtraction angiography, DSA) # £ X £k
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WeH s AL AR A g S R R AN B
TR ARl WRUEE T BT, 1% A2
BRI Sl AAZE I R [ MEAR 18] B3 S0 2 T BRI, 4+ 25 )
BI1E DSA ¥ £ [8] W7 3% A0 T 1) ME AR 5] B 28 o), S A
BV G FE 2.5 ml 2 EF B G MR A, B
S22, IEMALIE AN T 2247 7 TR A (] B,
B ez, B8 S Ak, HARIERA TS
LR A 1) A, AL AT THER R 2, PR R N
A8 R ST BO RO AR AL B e el (LB D
KA AL R BN AR, PR BN R
W, A HRE BN T A AR ) Py ek A T,
2 MR Sk AH 22 1 Mk CILE 2 o Kk
% B HL S AN A b 28 R A I 2, A 8840 &
FACH T ZHI . BARA SR 2~6 1, S35
WHE: MR 40~60 Hz. k9 120~510 pus. HLIE
0.5~5.0 V, DL/ 55 9 X e Ho A AN kA
A B R TR e B D i . IR H ZF AL, IR DSA ¥ 4%
X LR IAEMIAT B S AR A B, S8 A B0 ik .
TER R R TC R A, AN TG R O

() K. RjF2~3 HREZENAKE,
W ESE, Pib IR AL, R RH 2,
DU BE 3~4 R4 AR b o f e 5 HS 200 6
TR BIR NAEAR G 780 B H 2. i AR R IF
Je R ALRR, e N AT AR AR S B 52 1 O A
THLE, FEM A KR AR R T AR A
5 XA R

1 Ak SCS IEMIAL F
(A) 1EAz; (B) flAE
BN THEMZE B Ty AT BAEHER T-T),
Fig. 1 Anteroposterior and lateral X-ray flruoscopy of the
single electrode SCS
(A) Anterior position; (B) Lateral position
The arrow shows the responsible ganglion T,,_;, at the
arrow and the electrode position at vertebrae Tg-T.
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(3) i B B bRifE: D NRS P4 <3 45,
15138 YT 5 /ANB JE R R BN E s @)% il s
AP EIBW; @HBRBEAL, FERAREE KX
W, BRI AR e ATE RN, Akal 0 IR 7
BURZY .

5. M IR R AT ROFA

(1) MEFEbR: WEFARMIA], /o7 5 Y
BIT KRB RIT IR ROERI L (PR Bifn . BE R Ak
Mfb . B, WS . BRRALD FIARJE 6 A
ARE WWRARRET (TO). ¥8ITE AT (T RJF 1
ANH (T2) FIARJG 6 AN H (T3) [ NRS $£4r. VL2EER
IR 5 2 F8 24 (Pittsburg sleep quality index, PSQI).
NRS PF PEAl AR : 0 NS 1~3 70 Wi
FEFENR: 4~6 7 NP R 7~ 10 20 N H R
PSQI PEAGHEART A/, &5 0~21 7. PPorielsE,
M IR S A 2

(2) J7RVFE: K NRS IR 57 1 % %
ARG 6 /> A BRI MG LT VP . PHN JRYT
A R UE N NRS VP70 B 2L PR = 30%, J7 2K
HIE S IR ILARAER] 2, 2 4 DL, T B4
s R: NRS VP2 FEK = 30%; Z: NRS ¥4
P < 30%, TERL: ISR, KIREWEA 7 =
(AR BT NRS P43 AJ5 NRS ¥4 /AR BT NRS $#£43 x

B2 XU SCS EMAL A
(A) 16 (B) s
BRI N TUEM AT B Ce-Tys MR 1 (L B AEHE 1A
Cer Cin T,, HA2 I EEMEAC,L T)w T,

Fig. 2 Anteroposterior and lateral X-ray flruoscopy of the
dual electrode SCS
(A) Anterior position; (B) Lateral position
The arrow shows the responsible ganglion C-T), elec-
trode 1 is positioned at vertebral bodies C,, C;, and T,
and electrode 2 is positioned at vertebral bodies C,,
T,, and T,.
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100%, A& = R+ RAO /2B x 100%.
6. Gt 2=
{8 FH SPSS 22.0 B AT AR ik b S
IEED TR I £ 2 (X £5D) £
N, R ECECR H 5E A BENL LT 5 2 o b, H A
[ ) ] et PR FH B S N 4 7 22 43 W e Bk
B WER, KA R, P <005 AEFHSI

& R

1. W2H— M Bk} st

AWFFAN 80 I N, A e A 6 A H
BEVG. PIALR NERS . PER. M5, RISt 2
SEG ¥ E Y (P>0.05, BE D .

2. W4 NRS ¥4 H

WA AARSG T1. T2, T3 i NRS #¥02MK T
AHITO (P <0.05); WZLAJS TI. T2, T3 i NRS
WodAWILEZER LG %5 G R T T2,
T3 B NRS 745, XL ZH 35 /N T Bl 2H (P < 0.05,
WE2) .

3. W52H PSQI P4y Eb A

PR ARG T1. T2, T3 i PSQI ¥F 4 #41& T
AR AT TO (P <0.05); PI4 ARG T1. T2, T3 i PSQI
WaAN LB ZE S LS m s RJE Tl T2, T3
i PSQI PF4r, XUHEARA /N T Bl il (P<0.05,
k3 .

4. BALIRTT Fabm LA

AR AH T A (AT B H AR 2 (P < 0.05), XL
FAL B 2H S SR 2 Y R T B 2H (P < 0.05). A
BT R ER LR IHE L (IED .

Fz1 WA N—RBIE L (72 = 40, X £SD)
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5. PHLH I AORE L

AL NP4 . RS I i, R, B
W AR S FARIFRIE R E R TR E
X (HFES)

6. P2 A RZ L

AHIF 7T B AR LR W FL AR 4L 6 N B R 4y
R 85.0% F1197.5%, XHEMKHANRIG 6 > H A MEFE
TR ERA (P<0.05, WE6) .

Wi

ZAP SRR IRE RN BT R DL H
P G RAEAE IR B 2, S80I N e
SEI A S RS ATAE, MR EA . BUE
oA, E R EEAE 1 AN H LR PEN Y, K
BT B2 M N A R N EE RO
BN BE LG AE . BT TR o TS I Ok B
Bl REMRTITEAZ, TARIEA NilkE L
Fo KTV PHN RO, [H A 42 T 5T BoR
SCS HHAG T i = MJ7 %%, Huang & " =44
5] 995 F2 1) ZAP 995 N AT stSCS 697, KRIL =419 A
FEARJG 12 4> H B3 BEL PP 737 (visual analogue
scale, VAS) iF-43#l PSQI iF 7 ¥ .3 N . S57ifE
KFIANMAHAME, HENMNF1IAAAM1I~3 A
HI% N VAS $F 4> #1 PSQI YE4 ¥ B &, J7 2%
EARB AL, RFFAE 6 S H W4 NRS ¥ 5
A1 PSQI V73 BB A 5 3% T . R W stSCS fE
KRR PHN Jp5 N AN B AR BT 22, 97 2k bl

AT R ZH AN R AR 2 6 AN H A RUR 4
AN 85.0% A1 97.5%, HEasil YT R I, SCS
SR IT MR 1% PHN 1F #0715, SCS 1EHMLEITE

Table 1 Comparison of general data between two groups of patients (72 = 40, X =5D)

415] Group SN C DI U NC 15 )

e (R M D T (/D

Age (Years) Gender (Male/Female) Course of disease (Days) Side affected (Left/Right) Radius (C/T/L)

L4 Single electrode group  69.7+9.5 24/16 52.54+23.7 22/18 6/29/5
K HLZ 4 Dual electrode group  69.2+8.0 21/19 51.8424.0 23/17 8/26/6
Fz2 WARIN NRS PP A (72 = 40, X £SD)
Table 2 Comparison of NRS score between two groups of patients (72 = 40, x £5D)
ZH5] Group AHT TO TRIT AR T1 AJg 1 /4MH T2 KJg 6 MH T3
B4 Single electrode group 7.4+0.7 2.1£1.2% 1.9+1.2% 1.8+ 1.0%
W2 Dual electrode group 73409 1.0+1.0%4 0.940.8%4 0.9+0.8*%2

*P<0.05, 5 TOAME; “P<0.05, SEBERAMHL

*P < 0.05, compared with TO; * P < 0.05, compared with single electrode group.
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Fz 3 WARA PSQL PPy LA (72 = 40, X +£SD)
Table 3 Comparison of PSQI score between two groups of patients (72 = 40, X =5D)
4151 Group AKHT TO HBIT AR T1 KiE14MH T2 AjE6/1~HT3
B4 Single electrode group 15.7+2.3 53+2.9% 5.1+2.4* 5.1+2.0%
XL ZH Dual electrode group 15.6+1.9 3.4+1.9%4 33+1.6%2 3.1+12%4

*P<0.05, 5 TOAME; “P<0.05, SEBERAMHL

*P < 0.05, compared with TO; “ P < 0.05, compared with single electrode group.

F 4 WA NIRTTIEARELEL (72 = 40, X £8D)

Table 4 Comparison of therapeutic index between two groups of patients (72 = 40, x £5D)

443 Grou FAREFE (3 S R ks Y IR CRD
- P Operation time (min) Sensing coverage Treatment time (Days)
HRL%ZH Single electrode group 47.8+153 0.85+0.10 12.6+£1.4
XL ZH Dual electrode group 73.5+19.3* 0.96+0.05* 11.9£0.7
*P<0.05, S ML *P <0.05, compared with single electrode group.
RS WA NRIT I ROIE AR (72 = 40, X +SD)
Table 5 Comparison of treatment complications between two groups of patients (72 = 40, x £5D)
15 Grou M AL e A HHRS
- P Nerve injury ~ Epidural hematoma Infect Cerebrospinal fluid leakage Electrode displacement
A Single electrode group 0 0 0 2 1
K HEA%ZH Dual electrode group 0 0 0 3 0

R 6 WA NARERILE (2= 40, X £SD)

Table 6 Comparison of effective rate between two groups of patients (72 = 40, x £SD)

- Mk Rk FER TR FRE (%)
2H %1 Group .
Excellent Good Poor Ineffective Efficacy rate (%)
L EL A 41 Single electrode group 19 15 5 1 85.0%
LA Dual electrode group 27 12 1 0 97.5%%*

*P<0.05, SHEHERAFLL; *P <0.05, compared with single electrode group.

&, HTHiAA Melzack f1 Patrick Wall $2Hi 1) “1717]
P2 U It SCS AR FI ML i) B R a2
ULPE A R L R S S0 “Wmi1” , dnef4E
MW, W 1Esh, PGS A e A
FHEFYEXeTeme, 11196 H], G5 IR RS 2
0. SCS i FL ) BTG AE A7 T 1 K7 R AT 4
CRLKI A 748D Sk T, PS5 Lik&
ARG AN ) AR, B TR (S S AR IS
T, RBNZMMAIEACR. stSCS AN T KA
SCS 1M 5 1, stSCS A&/ Tk ph & L HE E
YE R AIJC 75 M Nk b & £ 38 (implantable pulse gen-
erator, IPG) & ML#, IEFRIEREREHE . FE
StSCS KRN 8 %, stSCS IR 97 WL R =
B R 48 7~ . Bu &5 U@ X 10 451 PHN 5 A 7E Jik 28
H1SCS J #2532 i EOIRZS Th Be il L 4R & (rs-fMRI)
KB, stSCS AEfE 51 PHN 55 AAS A ik Th A X 5h &
RSP SR E (dynamic ALFF, dALF) HIEGAE, AT
A RECE M D RE, DARRRIRIR . BEAR AT G 28 5K

Fan 25 U7 338 10 51 PHN 5 A FEZE A stSCS J5 %
% rs-fMRI K 2 7%, stSCS B A 5 5 X 45 5 57 v
(ReHo) F1AZ 4k A0tk (DC) HITER, 7T LAk AR K i
IhRE IR BEAR RS 25 b hig . A 9007 3005 DA
A — 5

SCS AR A 28 A 6] ] 43 9 £ e (K 4t SCS
(traditional/tonic SCS)~ =4l SCS (high-frequency SCS)
AR SCS (burst SCS) ", KA SCS 1 F LI 75
G CTTERF U, HAE N T 1200 Hz, —fk
N 50 Hz fiAy, JEIE 74 S ok 7 55 PO Xk 1,
AR ) 5 B 7 6 A2 S AU stSCS AR 1 0k, [HI
IR J5 R T B, KM, DR
YR . TR stSCS AR KT, B
80% LA - [ DX 3t f e i i Pl 7 i 2 AR
HIF 72 00 AR 4L 78 75 V0 R 96%, KT B I 2 85%
DL 25 SRR T XURLR SCS AT LLSREUHE T ) STl
Bl AR5 8 2 80 A 2 B AR, BRI =
KSHHh, T VR B A s T J o B R fih 5 I 7
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W7 ) o s VR R S AN e 7 T STAT AT B
TEBEM WA E, Ui Bk SR8 AR
ARG AR ] 51 NRS $F43F1 PSQI P43 9 2H 20 [A] LL
B, XA N T AR AL, g5 R 5 B
P, 3 O 00 R A 2 S 7 e R R, R A L
SR ARV R AN s R S . AW T stSCS TR
ARG 6 N H KT FREL 1S B, BITEIRIT 45

Ja I R R I AR R BRI, fRRXT A
RIFHMEEAER o RN AR 5 246 52 M FH e 22055 31 7
FEIBAW, WA RES T RCE — e k.

H AT stSCS ¥ 97 b (1] & A 48— br ifE, —MH
T~14 Ko 6Y7 B[R] R R I g i XURS,  JRiH
I BT ] BOE 282 % 59 00 S 4 2 ) i 2 DR A OO
TE B R ) 5% HBLZ BB A LN, A&
MIEKIRIT ], HRL S 4 2 SR . AT 7S 4
TRIT IR B RGeS TR (AL
ORREE. . BN, FE AN [ e AR S
IR, XM E N AR BN BRER I T FARRS
B AN 2R B e . LIS R DA 2 s . A A
IR R S5 R . B TR SR R 2 2
KA 3 5, b B B ER TS 430 N AE AR (]
BEL/IN, 2 ST B BB R R B o o O T O L B i
TS B, 9 2 28 B A s N\ X A S i o 48 S JeK
TR, KRR AERGAE DL SR A 15 AR ERE
B AL S BT S s &S — 2 X R, bk
F W stSCS AT Y, i He v, HEEE
gt P 5.

zi ERTIR, WA SCS 67T PHN J7 G #fi 1),
AMURTE RPN, IEFRAF T EL Bl SCS 3
Fee I B AR, TR ] B A e A T
MEHR G &, A /E N AR RIGYT PHN 37 . (HAH
FAAFAERE VTS B R FEARR/NEARL. Bk, 4
REEWAT 75 5 B RFE AR BRI PR BE AT R 7 25 34—
IRBR KT LA .
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- ElFRIEX -

1 i AP e R B RLE i R PR ZE S BN AR B 51 &
HWEITARE

ISR R (microplastic, MPs) 15 44X N S B AR K bl . 75 NI ML AN 2 F gl 23, o] DA )

F| MPs. 4K Z 5 TPk} (nanoplastics, NPs) 1] L7 3% ML R, B EEE. S8, ROKZUH) MPs
(micron-sized plastics) T A2 MUK IhRE, HArMAEE. HE: FH&E D PEREOEREGHE AR, S
PRIER MPs 7E/)N BUIGES ML HH IAZ s 0L, #6878 MPs 5 R KD BeREAS L] . 55 (1) /NRIEE 0K,
TN A PI6hRId MPs. K H ROG 2 0500 G A4/ BRI B JSUZEAT R, T DAEOK S 1 2 h B B E
MPs [IZZh 0 (WRTE . & EHERESE)  MPs HEBLIIH s, RIefE 5 KA BN, BFAE R “f
BRI B (MP-Flash)” iX —HE& k4R MPs [(Jizsh. (2) NRUUKEEA MPs 3 h U5, 72 ] UG 3
PCHRIC I, $Em MLIBAEHE i) MPs A IR . 9 T30 UEIX NS, %0 70K F # kE 3 5ARd
[ MPs . 4 NHZ R, 200 8P R AT W% MP-Flash BL%, 10 min B n] A5 2125 e hnic (4 AL, B MPL 40 (MP
labeled cells, MPL-Cells). (3) @i it sUAHM A 73 186 I 75 B 7 Wk MPs FUZH AR, A E 35252 R 4 i (F4/807
Ly6G") FERELNM (F4/80°. Ly6G). MPL-Cells fEMN ML HFEahIS, Mo FHEME, SRR . %45
R W] T MPs BHZEIMAE HIHLE . (4) W E AR EAR (EAR2 379 0.08 pm. 2 pm A5 pm) %t MPs X LE,
UE B SRR RS & AT MPL-Cells PHZE B 22 . MBRL EAAA KT 5 pum B, BN EB0RL R ST 5% BT
BARIMPHZE K. (5) I FEEHE sk LR H R (laser speckle contrast imaging, LSCI) Y5l MPs 4b# 5 /)N
SRR MLt (1 B &5 284k, K I MPL-Cells FHZE Canifii ke i ) H0 A i o i) i vt . (6) @it AT A%
Sy (W sREe . Y RRESLR . FesiInsE) KW, W E R ZE S ERR MR EAL, TR RAREAT N
FEE AT . 45 EPTR, AT T8 SR AR EOR, EIRAE AR N 5L E] MPs 78 /) BRI I 8 v
BB AR R . 38R T MPs 383 4H 6 BH 28 A0 405 350 0 20 18] 2 B O J o RE R BILAR « 3X — R BN
FATE AR N ML) MPs )75 BEAZSE M 4R 44 1 584

(Huang H, Hou J, Li M, et al. Microplastics in the bloodstream can induce cerebral thrombosis by causing cell obstruction and
lead to neurobehavioral abnormalities. Sci Adv, 2025, 11(4):eadr8243. L KFMAE BRI THT, B 178, XKW &)
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