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[Abstract] Objective To investigate the effect of high-frequency repetitive transcranial magnetic
stimulation (rTMS) on pain and emotion in patients with neuropathic pain (NP) combined with anxiety and/
or depression. Methods A total of 39 patients with NP combined with anxiety and/or depression from
June 2019 to October 2021 were included and randomly divided into conventional treatment combined with
sham stimulation group (control group, n = 19) and conventional treatment-assisted high -frequency rTMS
(r'TMS group, n = 20). The Numerical Rating Scale (NRS) was used to evaluate the pain state, Hamilton
Anxiety Scale-14 (HAMA-14) was used to evaluate the anxiety state, and Hamilton Depression Scale-17
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(HAMD-17) was used to evaluate depression state before treatment and at 3 days, 1 week, 2 weeks, 3 weeks
and 4 weeks of treatment. Results The NRS score (F =23.573, P =0.000) and HAMD score (F =15.426,
P =0.000) before and after treatment were significantly different between the 2 groups. The NRS score and
HAMD score in rTMS group were lower than those in control group at 1, 2, 3 and 4 weeks of treatment (P <
0.01, for all). The differences in NRS score (F=317.751, P =0.000), HAMA score (F =81.510, P =0.000)
and HAMD score (F =32.773, P =0.000) at different observation times were also statistically significant in
the same treatment group. In rTMS group, NRS score and HAMD score at 1, 2, 3 and 4 weeks of treatment
were lower than those before treatment and 3 days of treatment (P <0.01, for all), and HAMA score at 1, 2
and 3 weeks of treatment were lower than those before treatment and 3 days of treatment (P =0.000, for all).
HAMA score at 4 weeks of treatment was lower than that before treatment (P =0.007), at 1 week (P =0.014)
and 2 weeks (P =0.001) of treatment. In control group, NRS score only at 4 weeks of treatment was lower
than that before treatment (P =0.000), HAMA score at 1, 2 and 3 weeks of treatment was lower than those
before treatment (P <0.05, for all), and HAMA score at 1 week of treatment was lower than that at 3 days of
treatment (P = 0.002). Spearman correlation analysis showed that the degree of pain relief before and after

treatment was positively correlated with the ease of anxiety (r,=0.442, P =0.048) and depression (r,=0.705,

- 941 -

P =0.001). Conclusions High-frequency rTMS is a safe and effective treatment for NP with anxiety and/

or depression. It can significantly ease anxiety and depression in patients while relieving pain.

[Key words] Neuralgia; Transcranial magnetic stimulation; Mood; Rehabilitation
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Table 2. Comparison of NRS score between rTMS group and control group before and after treatment (x s, score)
451 1%k PRI RIT3d(2) RIT 1A 3) T2 A (4) RIT3E(5) RIT 41 (6)
Xf B 20 5.80+1.28 4.90+1.33 4.50+1.15 4.80+1.58 4.70+1.13 4.40+0.94
rTMS 24 19 5.53+1.02 4.74+0.93 3.16 +0.96 2.84+0.90 2.16 +0.60 2.05+0.85

rTMS, repetitive transcranial magnetic stimulation , 55 & 28 /i 4 31 4%

R4 AR R — VL] 5 NRS PF 4

RS A — AL FEYTR W] WLEL T[] p NRS P43 A9 7 7 L 4
Table 5.

F3 o TMS A5 IEAL B VG T 0SS NRS W43 (10 8 & I 3 1T 19 25 F PR P LE 45
Ve Table 4. Pairwise comparison of NRS score
Table 3. ANOVA of repeated measurement design analysis of NRS score in different treatment groups at the same
between r'TMS group and control group before and after treatment observation time
A5 5K R SS df MS FAH P1H 2 1) 7 7 LE tfH P
VOB S 117.911 1 117.911 23.573 0.000 VRIT I 0.784 1.000
W B[] 144.275 1 144.275 317.751 0.000 AT 3d 0.468 1.000
Aab 3 < ) 5 I [ 43.091 1 43.091 94.904 0.000 BIT 1JH 3.846 0.010
2 [F] 3R 2 16.800 37 0.454 BIT 2 )8 5.611 0.000
HNR2E 185.072 37 5.002 JRIT 3 JH 7.285 0.000
IBIT 4 6.727 0.000

Pairwise comparison of NRS score at different observation times in the same treatment group

Xof Bt 20 TMS 41 X B4 TMS 41
ZH N L 20 9 P LE

fH PE tfH PH t{H PAE t{H P{E
(1) :(2) 2.613 0.471 2.234 0.830 (2):(6) 1.452 1.000 7.596 0.000
(1):(3) 3.774 0.157 6.702 0.000 (3): (4) 0.871 1.000 0.894 1.000
(1) :(4) 2.903 0.236 7.596 0.000 (3):(5) 0.581 1.000 2.830 0.286
(1) :(5) 3.194 0.101 9.532 0.000 (3):(6) 0.290 1.000 3.128 0.124
(1):(6) 4.065 0.004 9.830 0.000 (4):(5) 0.290 1.000 1.936 0.975
(2):(3) 1.161 1.000 4.468 0.001 (4): (6) 1.161 1.000 2.234 0.830
(2):(4) 0.290 1.000 5.362 0.000 (5):(6) 0.871 1.000 0.298 1.000
(2):(5) 0.581 1.000 7.298 0.000

TMS, repetitive transcranial magnetic stimulation , 55 & 25 /i i i i
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R 6 rTMSH 5 xR 4H B FIBIT TS HAMA A HAMD 343 89 Lo 48 (3 = 5, FE43)

Table 6. Comparison of HAMA score and HAMD score between rTMS group and control group before and after treatment
(x £, score)
A5 il %K HITHI(1) 6973 d(2) HIT 1A (3) HIT 28 (4) HIT 3 (5) HIT 4)8(6)
HAMA
Xt HE 20 8.70+1.72 7.70+1.72 6.30+2.52 6.80+1.99 6.50 +2.06 7.10+1.74
rTMS 24 19 8.89+1.15 8.53+1.50 4.58 +1.64 4.21+1.51 5.00+1.33 6.68 +1.25
HAMD
Xf B 21 20 8.70 +1.66 8.20+1.51 7.40+1.85 7.20+1.82 7.60 +2.30 8.50+1.32
rTMS 2 19 8.42+1.61 8.74+1.56 5.16 £ 1.46 4.32+1.34 5.05+1.27 6.16 +1.80

HAMA , Hamilton Anxiety Scale, ¥ 2R AR S 3 s HAMD , Hamilton Depression Scale, IX RGN {3 5 e TMS, repetitive transcranial

magnetic stimulation , 5 & 28 /i 8 4 3%

R7 TMSZ 5% B B FAIT TG HAMA A1 HAMD $F43 4 8 58 I A3 1 5 220 Hr 26

Table 7. ANOVA of repeated measurement design analysis of HAMA score and HAMD score between rTMS group and
control group before and after treatment
75 7 o IR sS df MS FA8 PIE || 28 5 SS df MS FAH P14
HAMA HAMD
VSIS 44.000 1 44.000  3.784  0.059 Ab TR 154.625 1 154.625 15426  0.000
0 s ] 152.502 1 152502 81.510  0.000 0 s ] 95.625 1 95.625  32.773  0.000
SO < P EEEFE] 16.538 1 16.538 8.839  0.005 AE PR < N EEEFE] 56.856 1 56.856  19.486  0.000
2 [H) % 22 430.265 37 11.629 2H [H] 1% 2 370.888 37 10.024
HNRE 69.226 37 1.871 AR 107.959 37 2.918

HAMA , Hamilton Anxiety Scale, X 2 IR AR B i % ; HAMD , Hamilton Depression Scale, I 2 SR A AR £

RS AL B[R] — WL ] i3 HAMD P-4 19 P 75
g

Table 8. Pairwise comparison of HAMD score in different
treatment groups at the same observation time

HEPHFELE  fE PAE || 21 P L tfH PiE
TRYTTT 0.527  1.000 || A7 24 5.451  0.000
1BIT 3 d 1.015  1.000 || 734 4.814  0.000
BIT 1A 4237 0.002 || WBIT 4R 4.426  0.001

P43 REARAE ) 47 A1 2 ME 20 M7, 48 Spearman Bk AH 5%
SIAT R 'TMS 4LVR YT 15 Y0 22 R (8 5 M ARAR S
MR (r,=0.705, P =0.001) F1£E AR S B (r. =
0.442,P=0.048) ¥ 2 IEAH K,

P B IRIT RIS R B EA R, B
JE RN A 3 B Ay 03 7 i O (¢ TMS 2 1 61)) sk
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10.53%(2/19) ; Fisher #§ V) K 1% : P = 0.605 ] .
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R [A]— A A R [F LS ] 5 HAMA 43 F1 HAMD 343 69 95 7 1L %5

Table 9. Pairwise comparison of HAMA score and HAMD score in the same treatment group at different observation times

T HAMA HAMD T HAMA HAMD
ol P4 ol PiH g PIa tfH PiE

Xf MR 2H rTMS 41

(1) :(2) 1.833 0.991 0.957 1.000 (1):(2) 0.658 1.000 0.589 1.000
(1):(3) 4.398 0.001 2.489 0.594 (1):(3) 7.709 0.000 6.089 0.000
(1) : (4) 3.482 0.039 2.872 0.256 (1) :(4) 8.367 0.000 7.661 0.000
(1) :(5) 4.032 0.005 2.106 0.913 (1) :(5) 6.957 0.000 6.286 0.000
(1):(6) 2.932 0.218 0.383 1.000 (1) :(6) 3.948 0.007 4223 0.002
(2):(3) 2.566 0.517 4223 0.002 (2):(3) 7.051 0.000 6.679 0.000
(2):(4) 1.649 0.999 1.532 1.000 (2):(4) 7.709 0.000 8.250 0.000
(2) : (5) 2.199 0.856 1.915 0.979 (2): (5) 6.299 0.000 6.875 0.000
(2):(6) 1.100 1.000 1.149 1.000 (2):(6) 3.290 0.074 4.813 0.000
(3):(4) 0.916 1.000 0.383 1.000 (3): (4) 0.658 1.000 1.571 1.000
(3):(5) 0.367 1.000 0.383 1.000 (3):(5) 0.752 1.000 0.196 1.000
(3):(6) 1.466 1.000 2.106 0.913 (3):(6) 3.760 0.014 1.866 0.987
(4):(5) 0.550 1.000 0.766 1.000 (4):(5) 1.410 1.000 1.375 1.000
(4) : (6) 0.550 1.000 2.489 0.594 (4) : (6) 4.419 0.001 3.438 0.045
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