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ZH HeRE , SRS VAS JHAMA HAMD & PSQI FEAMEIR YT G 30 d.60 d B i 3 8035 ( P<0.05) , £5it
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[ Abstract] Objective To observe the clinical efficacy of combining repeated transcranial magnetic stimula-
tion (rTMS) with radiofrequency ablation (RF) of dorsal root ganglia in treating herpes zoster infection and neural-
gia. Methods Eighty-four individuals with a herpes zoster infection who had suffered from neuralgia for no more
than 7 days were divided randomly into a control group, an rTMS group, an RF group, and an observation group,
each of 21. All were treated with gabapentin, valciclovir and mecobalamin. The rTMS group received rTMS treatment,
5 days per week, for 2 consecutive weeks. The RF group received RF treatment of the dorsal root ganglia on the 15th
day after enrollment, while the observation group received only the medication. Before the experiment as well as after
3, 7, 16, 30 and 60 days, all of the subjects self-assessed their discomfort using a pain visual analog scale (VAS).
The Hamilton Depression Scale ( HAMD ), Hamilton Anxiety Scale ( HAMA), Quality of Life Assessment Scale
(QOL-SF36) , and Pittsburgh Sleep Quality Index (PSQI) were also administered. Results The average VAS,
HAMA ,HAMD, QOL-SF36,and PSQI scores of the observation group improved continuously and significantly during
and after the treatment. Beyond 16 days all of those results were significantly better than the control group’s averages,
and the observation group’s average VAS, HAMA and HAMD resulis were also significantly better than those of the
r'TMS group. The observation group’s average VAS, HAMA, HAMD and PSQI scores had improved significantly more

than the RF group’s averages beyond 30 days. Conclusion Combining rTMS and dorsal root ganglion RF can effec-
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tively alleviate the early pain symptoms of herpes zoster infection and neuralgia, relieve anxiety and depression, and

significantly improve sleep and life quality. Such therapy is worthy of clinical promotion and application.
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HORIEIE S48 B B YA SE -AH IR A5 6 B (vari-
cella-zoster virus, VZV) J& , VZV 2315 & B0 10 4 41 4
[ BT SCTC 9 B 0 4 8, A 52 R PPl 4L R | il L
BINIE, BE AT IR ZL A b kA T AE T EIRE B
FRE S AR PR A RIE IZ IS A 4098 ( posther-
petic neuralgia, PHN) j& 47 A9 I2 B i WL 04 9 K9, A
30% ~ 509 F) H PRSP LE I ) 1 48 3803 iR
FEATIK 10 4L B LR S H T AE 222 AR
SEIE U R, R IPUR TR 25 ) UK 25
BRI 228 I3 245 W) 0 G figp i AR 8 i 2 R B A B A
L HIEARRESE A RUBHIT PHN fIE AL ARBF5T
AR FH H 42 22 05 18 (repetitive transcranial mag-
netic stimulation , *TMS ) J £ # #1227 ( dorsal root gan-
glion, DRG) fik 1 &1 53 ( pulsed-radiofrequency , RF ) G J7
FUBPHPIRIE IS Bl 2290 BB, JAS T BT AL

MNEE5FHE

— Mg R

LN 2SN NI U (g R o S A A
(2018-04) , HH ALEARMEMSE . OGP IRIEE 2
Wik TR R b2 PR AL AL 43 ( visual
analogue scale, VAS) =3 43 ; Qi IRIEZIRE<T d;3
TS 18 ~80 % (R 3 XA 5% S Ibe - 48 2 1% [ 2
B, A HEERAR LS . O 28 SRE X Bl R
25 QG I E RGN, I RO B
REA A BB 55 ; @& IR iLO BRE ; DA i
S S0 O 2 I S s A A T AR Bl sl A A
Pral il MRI A 5 52 75 A7 Hh I A9 28 a3 i 8 25 1 100 5
@ WEAE A IR ; Dff 4 B iRy By BE i T g 5
A @I e AT ; O HAB A BB AR T 1S
B, PEE 2018 4F 7 A % 2022 4F 10 A Wil ¢ 3k Be A
J7 HAF G FiRbRUER 84 Bl H7 A 1 200 ;B HAE R

ZH RF 41 KOS, B2 21 1], 4 4 g — e ek
BLCPEILR V) @Gt ek, Rl R 22 R8st
R L(P>0.05) , HAA AT ek,

ZORIT R

Jr A B A2 T Ime s T [ VLR B A2 e A BR
8] H R (FIES H20051068) , 5715 M 300 mg/d FFif, %
H B, Fe KF AT 3600 mg/d, T 2 k& |
WEIEAT AN RSO0 T 5 RNz ] ke [ DA 2l A BR 2
A (S H20143107) ,1.5 ¢/d, 23 3 IR ] Redk
AR 25 250k B 1 A BR 2 | o A (HiE S
H20050095) ,0.6 ¢/d, 432 IR ] 10 R, 223677 7 d.
‘TMS 4B ETE LR IEAE 45T TMS 3697, RF 44T A
G5 15 RIS TERMZTT RE 6T, WSS 25
‘TMS K& RF BRGR97, BB ik an T,

1. *TMS JR77 2R FH i DU B £ 23 ®] 7= CCY- 11 7Y
2 FRURE R EA SR £ S 2 B B (rest mo-
tor threshold , RMT) 7KV~ F 35 HUET 38 AR A7, Sk 3 A L
SENZIE , BUF A SRS , 0 b R AR R IE SR A B
TR IR e ILAUIE Ak | 2 2% il 8 140 2 e LAL
AL e ) S 25 P T 2 T 0 A g ke i [l S
7, TR 80% fic il 0 3k it 38 AN DB o780 58 o ki 3 e
SRR ', TR & A M4 e WLt Rz sh i ki
{37 ( motor evoked potential , MEP ) I i (1) ] 34 358 057 I 4F
SRy SRR A5 AR A U/ N SRR B LA 10 ORI
/5 AT R L MEP J%0E>50 wV 55/ Mig )
TR AR R iZ M ARG B RMT ., 7E 1F 2034 97 I 376 Bt i
Y IR RH I K 1) 942 B K2 5T IX. (primary motor cor-
tex, M1) HEA7 3 38 , 04 30 3 5 32 A 100% RMIT, #3134
AN 10 Hz, BEHIFL 0.5 s WIEEK 3 s, BRIGIT L4,
T 1500 KL, B RIAIT 1 IR BERRYTY S d, i
SRIT 2 A,

2 FARPRZAT RF VAT ARE B IR e BR A

WFFEXT 4, R H BE LR 38 3208 H 43 R X BR 2« TMS N B DRG #EAT IR YT, i CTH &% & Al 1Y
1 AR 4 4 EE RGO L
A - PERI () R k& VA LEIIRED) ZEME S B
A 5 'y (% ,52s) (kg,7+s) 7 A B Wl WEB:/ BB
Xif B 2] 21 11 10 67.47+7.36 76.62+12.63 11 10 2 16 3
™S 24 21 10 11 68.14+5.41 76.19+11.89 10 11 2 15 4
RF 21 21 10 11 67.38+5.34 74.85+9.43 11 10 3 15 3
pUk 4R 21 9 12 67.04+6.64 75.05+11.65 9 12 2 16 3
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SER R B R B AR SRR R A E A R BT RRRE
75 CT 515 M E 226 — kP 22 B 1 (0.7 mmx
100 mm, J] jE ™) T Pl 8 AP O BR AR HEA T 28 0, >
IRHCINHE]FL DRG Bififx s, 85 A S B AR
RIREF 1~2 mm, Ff FHHTE L TERA WS A 1~3 ml
TR I P OO A SR REE O B . SR IT I
PMG-230 BUSHIIUASR 167 28 GE#EAT RO v 33
R Bt £ PR DX 2 R B 2 S 1, IR
P& A Sk AR HIREA Ry 2 He, Pk 5820 ms, [H]
B 480 ms,42 °C ,#I477 900 s, % RF IGIT 45 R )5k
AT, ISR D A 4% 5 25 A 1 min, BRI TC A
WORE WL/ NI S S Te Sk # LR R I T
ok P I PRI S A3 J5 5 AT LB T

= ITRONEAE I

FIRITHT JAYTE 3 d.7 d.16 d 30 d 2 60 d FXF
S B AT RO E B E N A LT 5T,

LI ITAY - e I VAS PP 0T BB 3 K
FREE,0 73K n Jodm , 10 43 3Ron Jo ik 2 52 my R ZU 9%
.

2. P 1 1 VP A4 2 qualiy
of life assessmen-short form 36, QOL-SF36) X% 8 # G4
faERE B | HH G Zh e KR DI RE | O L RE |
H RS 30 55 07 T HE T VPAE , W3 150 43 4508
TR BB AT TR A

3 AR S A IR 25 VF A < 4 ol 16 FH DU IR i 4TS
H#7¢ (Hamilton depression scale, HAMD) T SR i B
fﬁ%%\%( Hamilton anxiety scale, HAMA) PRAL B F AR .
FEIBE S . HAMD F20F & N A A4S H N 77 i HhUiE
AR CTAERIGER 08 SARTE 2 AR A TR A
HEE PRIXE 42 BPIEIR | L85 5 I, W6 40 96 43, 1543
e B AR AR ™ B, HAMA E 2V E N
AR K F M AR ORTE R GAER AR T RE S T

T, il 3 56 41, 15 o0 B s 3R 7 B AR B TR B b T
Y

4. B AR 5T 3 VP 0 - 1B UG 2% 0% BiE AR T 3 48 4K
( Pittsburgh sleep quality index, PSQI) ¥4 £ 7 B A 5
O, X R I E NS 19 D ATERE RS M
WA H , BIHERE 0~21 73 4575 bl a7 2B Rl IR 5
2R

M Geites oA

AT R A B DL (x£5) R, R A SPSS
23.0RRGEHF A 4R HEAT B 20 A, TR BORHAL N [
R FHECRIAEAS ¢ Ky, 20 1) F AR FH 5 22430, 118
BORHL BRI X K5, P<0.05 3% 22 5 oA e it

# R

ITIE 3 d.7 d.16 d.30 d 2 60 d I} 4 2H 39K
i VAS W 2 TRy i KF (P<0.05) . RYT
J53d.7d.16 d % 30 d B X} IR HAMA PE4 44 i 2%
PRI IR (P<0.05) ,iRY7 5 60 d B 5597 Fi 2
SILG 2 X (P>0.05) ;36975 3 d.7 d.16 d.30 d
K 60 d {5} ¥TMS 2H . RF 4 A2 HAMA P53 i 3%
PETBITRIKF (P<0.05) o 16975 3 d.7 d I 2
HAMD 114533 300 TR 7RI KF (P<0.05) iR97 5
60 d B X AR ZH HAMD 3743 5 35 22 TR 7 A K F (P<
0.05) ;78775 3 d.7 d.16 d }% 30 d I *TMS 41 RF 4
HAMD P43 B E 0L FIRITRIK - (P<0.05) 53697 )5
3d.7d.16d.30 d &% 60 d if WL HAMD PE43 14 i
FTFIBITHIKE(P<0.05) , 1697/A 3 d.7 d. 16 d,
30 d it REZH QOL-SF36 & PSQI ¥E4r 2 & T8
JPRTKSFE (P>0.05) , 1 *TMS 2H \RF 4H K E84H QOL-
SF36 Fll PSQI P43 7EIR YT J5 AN [RI I [a] 5503 i 2500 T8
SRR (P<0.05) , AR L3 2~6,

T2 BTG 4 ABEEE VAS T4 LhE (43, 7+s)

21 31 % TRYTHT BITIE 3 d it RITIE 7 d B YRITIE 16 d A YAITJE 30 d A JBITIE 60 d B
X IREH 21 5.66+1.35 3.95+0.86" 3.95+0.80" 4.04x1.02° 4.19+1.16° 4.66+1.42"
TMS 21 21 5.61+1.43 4.09+1.41% 2.95+1.59* 2.57£1.93% 2.38+2.43% 2.28+2.41%
RF 21 21 5.71x1.18 3.85+1.15° 3.80+0.98% 1.95+1.24% 2.33+1.46% 2.42+1.56%
U =2%) 21 5.52+1.56 3.95+1.62° 3.04+1.53% 0.85+1.55% 0.85+1.65% 0.90+1.78%

L A BT LA, 2 P<0.05 ; 5 % B2 AR [ A 1] 5 488, P P<0.05 5 5 *TMS 2048 [RI I ] o5 L4, © P<0.05 5 55 RF ZE ] i 6] A5 145, ¢ P<0.05

R 3 IBITHIJG 4 HEE HAMA PP HER (43, 74s)

20531 %5 b=y rgiif] HIT)E 3 d B BITIE 7 d B WBITIE 16 d Bf WBITIE 30 d I 1BITIE 60 d
X e 21 25.85+4.82 20.80+5.33% 19.04+6.37° 20.23+8.17° 21.09+8.17° 22.80+7.84
TMS 41 21 25.09+8.98 20.47+8.35° 17.90£8.50° 15.23+11.64° 14.38+14.41% 13.04+14.01%
RF 41 21 26.33+5.18 21.09+5.01° 19.19+5.60* 12.52+5.88% 13.04£7.79% 13.47£8.73%
L2 21 24.95+5.22 19.57+6.32° 16.85+7.22° 7.95£9.16% 5.28+10.62¢< 5.33x11.51%d

1 S NIETT R LER , *P<0.05 5 5 X6 B ZE A 5] 0 ] o5, LE 4%, P P<0.05 5 5 vTMS ZH AR [ B[] 55 L8, © P<0.05 5 5 RF 20 AR ]I ] 25 Le %%, P<0.05
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20531 1% b=y gt} IGITIE 3 d i BITIE 7 d i WBITE 16 d i BT 30 d At 1BITE 60 d
X R ZH 21 19.38+6.04 15.66+5.22° 15.66+0.80" 16.81+8.82 21.61+10.35 27.95+12.77*
(TMS # 21 19.23+9.46 16.04+7.95° 14.23+7.79° 14.04£9.83° 13.04+13.01%" 14.47+18.59"
RF 41 21 19.14+5.32 15.76+4.32° 15.14£5.11° 11.38+6.68 13.33£9.15% 16.71+12.93"
g =2%) 21 19.85+6.29 17.09+7.71° 14.91+7.82¢ 6.61+8.58% 5.23+10.312d 5.66+11.55%

TE: SR LA, P<0.05 5 550 BRZLAH R[] 1 LE 8, > P<0.05 5 55 vTMS LA IR 8] 7 LL 22, © P<0.05 5 5 RE ZLAH I 8] T L4, P<0.05

R5 ITHT UG 4 4B E QOL-SF36 143 LA (43, 2+s)

21531 Gk TRITHT IT)E 3 d i BITIE 7 d B BIT)E 16 d i YRITE 30 d i} YRIT)E 60 d i}
Xt AR 2 21 59.47+12.72 66.04+11.31* 67.76+11.99* 66.28+14.39* 64.81+14.37° 61.91+15.58
TMS 24 21 62.14+14.24 67.33+14.63" 75.28+17.32° 76.14+18.31% 75.91+21.44% 77.28+21.80"
RF 4 21 59.33+13.01 67.71£12.36" 67.95+10.96" 77.71+11.24% 76.95+14.37% 75.66+15.73%
WL 21 60.28+14.45 67.66+13.83° 73.42+13.81° 85.19+14.45% 87.19+16.53% 87.47+18.91!

. SHNIBIFHTILER , 2 P<0.05 ; 5 % FE4H AR [R]85 08, P P<0.05 5 5 vTMS ZH A [ 1] 25 L3, © P<0.05 3 5 RF 2 AR TR B ) 5 b4, 4 P<0.05

BITFHT G 4 2R PSQLITA HLE (4), 2+s)

21 51 % TRYTHT BITIE 3 d it RITIE 7 d B YRITIE 16 d A VRITIE 30 d i JBITIE 60 d B
o 21 11.57+3.86 9.71+3.63° 9.28+4.07* 7.71£3.57° 8.57+4.16° 9.95+4.66
(TMS 4 21 11.42+4.09 8.66+3.97" 6.04+3.95" 4.95+4.61%" 5.61+5.92% 6.33+6.27"
RF 20 21 11.52+3.64 9.81+4.46° 9.91+3.75%¢ 5.33£3.27% 5.81+3.88" 5.95+3.95%
EEH 21 11.28+4.41 7.95+4.56" 5.38+4.32% 2.66+3.45% 2.57+4.26% 2.61£4.77%

T SANIRTTIT IR, " P<0.05 5 5 %) BE LA R B 1) o5 L3, P P<0.05 3 55 vTMS ZHAH RIS [f] 15 bR, © P<0.05 3 5 RF ZHAH RIS i o5 He 3%, 4 P<0.05

IBITHT 4 41K VAS . HAMA . HAMD , QOL-
SF36 J PSQI 173 4 8] 22 7 B LGt 2 = L (P>
0.05) . VAIT)5 7 d I *TMS 21990 VAS P40 BAL T
RF 4 KX BRZH (P<0.05) , WLERZH P9/ VAS BE4r 1 i
P XHRZH (P<0.05) ;3RY7 )5 16 d.30 d .60 d B rTMS
ZH RF 2H KO EL AR VAS 1403 B840 T X IR 40
(P<0.05) ;3897)5 16 d.30 d.60 d B IRELLH IR VAS
PRI EL T Y TMS 41 )2 RF 41( P<0.05) ., iGI7 )5
16 d B RF 41 %241 HAMA & HAMD 4334 5 241
FXTHEZ (P<0.05) , W4 HAMA K HAMD 343 7R
BEDLT Y TMS 41(P<0.05) ;36975 30 d .60 d HfrTMS
2 RF 2 K WLEE 4] HAMA F1 HAMD 433 2 50 T
X HRZH (P<0.05) ;16975 30 d.60 d B WEZ4H HAMA |
HAMD PE5 IR i 4 F vTMS 40 2 RF 4H ( P<0.05)
VAT 16 d.30 d.60 d I ¥TMS 21 RF 2H K W ¢4
QOL-SF36 14344 g 2 4 T XF B4 (P<0.05) 5 1R IT 5
30 d IFWLEE 4 QOL-SF36 14 i 4k T vTMS 4H ( P<
0.05) ;38775 60 d L4 QOL-SF36 PF43 I8 4
T RF 41 (P<0.05) , i##I7)5 7 d.16 d.60 d AfrTMS4] |
RF 4 K WL 28 40 PSQI 143 4 i 2 1 T % B 41 ( P<
0.05) ;JAY7 )5 30 d.60 d AL PSQI PE4r i EET
‘TMS 41 ;3497)5 7 d .16 d .30 d .60 d B WLE4H PSQI F
SRR ET RF 4 (P<0.05) , B L3 2~6,

i

AW R IRYT G WSS 8 E IR VAS (HAMA |

HAMD ,QOL-SF36 .PSQI {4 HAGITHT & rTMS 41 RF
HA AR B, W TMS BRS T Z 1T RF IR
I 7 RS 2 R i R IR 95 i 40 R R IR DR
JE HVAFRRE , el h e R S AR T T i

V28 i WM 29 L) ) PHN 54 &
GEPA O, WA IR IS B 2 R G VZV TR R
el , AMUHLAR TS AR R 22795 DL S 6 % 21 Wallerian 1B
Ap PEMEAR RMEARAE 2 u R D AN E
S IR A BERTAL A 227 4 b 58 BH S ek R e JAk , 22
B PHN &Pl 2 B

L PTRERIEOR — R IO SRR YT T B, Hm AR
B4 ok i 7 i 225 P A R B T g A SRR LA
WO RGBS A 28 T A B EL AT, 811 JRy I B I B AH O
A O P i S e | R A R G O L E o 2
A WA ENEYY HW™ . KREIFsE & B, % A
rTMS HlI3 M1 X B A EIRRON , U Lefaucheur LEL12) g
PRZSR MR BB 45T 10 Hz ¥TMS 1897, R IIGTT
Je FRE PIRE AR A 0%, T35t ML X2 +TMS JRY7
T [P AT O DX s ARG & G 7R FH e A
YTMS HIECHA R R A X 01 93z 3l B ot X (ML) DL 2% fi
PIRRE IR ARBEST (TMS 41 3% 29697 )5 , KR
VAS PEOHSHTT TR MG, JE— 25 UE B «TMS Xk
JEIIZ P2 B B B UINRITAE . A SCAE AL A
5 . 'TMS BEFE =5 RMNE 2 2 o 200 el v e B ml |
75 5 B A o %A M O | BE I i A A5 328 5 ' TMS
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i e 3 A SR S L A A R TR Bl R O
MR Z R ZE DI REIK AL 5 53 51 +TMS I8 RE
BEHUARNIEMERT i R 58 2 Ee-Z T EIRR RS
hAE y-2 3 T R ( gamma-aminobutyric acid, GABA) | N-
FHEL-D- KA Z IR ( N-methyl-D-aspartate , NMDA ) {5 4 55
WL R SRR S R A2
Yty e HR v T 8 BRI A, (EIR T 5 A
DCERCR A EL 2, Ao 175 45 A8 21 K g A5 5 ol
SRR SRR 2 2> H ™ H, 0 IR e 2 376 ot o
ik U™, AWESE (IMS 48 E 2R 9T R
HAMD \HAMA PPor¥) 8 252068 2RI (TMS FE 22 fif i &
PRI R, 30 eI A FR I8 IR 4% , X e i
FRITR O SR B HA S

KR, ik ik f AN E S ZE PHN &0
R B S AR T, PHN B85 AR p 22715 P 2% 48
P BRI y-BFE T R | B Tl P2l 5 e 55
AMUS 5 HNR AR, RIEHA A S T AR IR A,
PR AR Ao 225 s i H RITIA YT PHN O E S A 2
IO KRBT AR SR FAS 3 S 1 ok 2K R
i et AVl EVRa o N Tt A D RN i R W B B
LY S AW B, IR BV BUR AR, HRyT
PRI REGLEG . RF RERG 2R ARAN 2 iR A 7 y-&
3T R BR1 % 1K ( gamma aminobutyric acid BRI
receptor, GABA-BR1 ), 5-% & iz 3 A %% {k (5-
hydroxytryptamine type 3 receptor, 5-HT3r) F ik, FEALAE
R F IR IRFE A - (tumor necrosis factor-o, TNF-ar)
K2 LA -6 (interleukin 6, TL-6) 2834, MM 41 i i
ZEURPESRIERON T o o TR RIS KA ) ANSE £
FHRAFABRATT ((45 RF 1697 , AW 3
AAL1S d J5 BRI St 457 RE 3697, K BLAE R
OV PR R AR S A VS i, HAE R

TSI 7R 16 IT 5 A ] i [7) 5 0056 4H 78
FPEIE VAS .HAMA  HAMD , QOL-SF36 } PSQI 43
PER YT H b H Al A AT AN TR B2 B2 203, $ 78 xTMS
PR TR ZTY RF ISR 2 1 220 (8 BA B
FIVEH, B — 20 e i BR AT AL, 7EIRYT )R 30 d K&
60 dif & B, RF AL AR IS AMARAR B | A 7 o ek I e
MR J5T & ‘TS ZH A= 1% Jo e % B IR J5 A0 17 L 280 —
FEREEIS , S48 H BRI ARAE IR 7 530 d &
60 dIASENA YT AT HE— 20 23, P/ M AL BT AL
YERII TR BE R,

25 FPINA  yTMS RS 1 IR A2 RF 1697 REA 2L
IR R b 25 e AR BRI B A T O IR IR 5T M
Pl RAE T B
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