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Clinical efficacy of low-frequency repetitive transcranial magnetic stimulation
combined with vestibular rehabilitation training for persistent postural-perceptual

dizziness
LIU Binbin', WANG Ning’ '"Department of Bone and Joint Rehabilitation, ‘Department of Neurological
Rehabilitation, Qingdao Special Servicemen Recuperation Center of PLA Navy, Qingdao, Shandong, China

[Abstract] Objective To investigate the efficacy of low-frequency repetitive transcranial magnetic
stimulation (rTMS) combined with vestibular rehabilitation training (VRT) for persistent postural-perceptual
dizziness (PPPD). Methods In this retrospective case-control study, 48 PPPD patients admitted to our
rehabilitation center (September 2023 to September 2024) were divided into control group (n=24, VRT only)
and study group (n=24, VRT + rTMS). Assessments at baseline and post-treatment included Dizziness
Handicap Inventory (DHI), Vestibular Symptom Index (VSI), Hamilton Depression Rating Scale (HAMD),
Pittsburgh Sleep Quality Index (PSQI), Numeric PPPD Questionnaire (NPQ), and overall response rate.
Results After 6 weeks, the study group showed significantly higher overall response rate compared to control
group (91. 67% vs 66. 67%, P=0.033). The study group demonstrated significantly lower scores than control
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group: DHI (37. 85+6. 46 vs 48. 53+7. 54, P=0.007), VSI (3.85+0.46 vs 5.53+1.54, P=0.002), HAMD
(10. 20£6. 30 vs 15. 74+7. 05, P=0. 006), PSQI (6. 24+1. 88 vs 8. 89+2. 79, P=0. 003), and NPQ (15. 44+3. 26
vs 20.81+9. 14, P=0.009). Conclusion Combined low-frequency rTMS and VRT effectively alleviates

dizziness symptoms and improves treatment efficacy in PPPD patients.
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®1 FHBEELFELLE (n=24,x5)

Table 1 Comparison of baseline characteristics between two groups of patients (n=24,x+s)

Feature Research group Control group X/ P
Gender (Male/Female ) 11/13 15/9 0.417 0.519
Age lyears 50. 50+28. 50 48.50+25. 50 0. 693 0.493
BMI/(kg/m?) 23.10+2. 80 22.80+3. 10 0.325 0. 747
Course of illness /weeks 8.50+4. 20 9. 10+4. 80 0. 428 0.671
DHI 71.33+10.24 71.71£10. 02 0. 129 0. 897
VSI 10. 33+2. 24 10. 71+2. 02 0.617 0. 540
PSQI 16.33+4.24 15.71+4.02 0.520 0. 606
NPQ 46.33+7.24 46.71+9. 02 0. 161 0.873

FARRIEZ 735179 0. 901 ,0. 825

1.3.3  HI B 4E K 458 78 & 5 (Vestibular Symptom
Inventory, VSI) WLEE I SR IR T S WE 5T 45 0
HE L A W BEAE IR, AR A VSTIT 23 PPAT £ 3 P B A
B OGS REIUERIE A 1043, 4L 60 43, SR AR
FESPPOMRAE " R AERUE S8 0. 877.0. 818,

1.3.4  PUB/RIGHIAR % (Hamilton Depression Rating
Scale, HAMD) KT BURRA, 55743 LLR IE

H,8~17 M FEINAR , 18~24 43 h EEAIAR , 24 43 LA I
FERDAR S SR B 4R B ASE . RER AL
J£ 43514 0. 848 .0. 897
1.3.5  DCZ% B2 A AR 57 245 £ (Pittsburgh Sleep Quality
Index,PSQI)  PFAR £ & BRI 00, 1 38 7 S Wi
WL, A UG 0~3 590t 41 , BS540
PSQLELSY , B AME RIS 0~21, 45438 15y , 671 MR AR 5 12t
2% | MR I AR R e RGO Ak
0.899.0.911,
1.3.6  FRg it B3 - 0t 3k 2 1 A 7] 4 (Newcastle
Prolonged Dizziness Questionnaire , NPQ )P4 S
158 W shis sk e AR 3N ERE 3R 1255
N TANME, B AY 724, PPPD 7 H AR 5 P4 B OE A
KL BERAFHUE SN 0. 901.,0. 874,
1.4 it ot

] SPSS 25. 0 FAFHEAT et =A AL B, X Tt
TR, R H Shapiro—Wilk[M] RPE A SR E S S
IE A3 BT R RE D xs R, 21 0] LA R F kAT

FEA e KL 36 5 AR IE 270 AT BT BB L M (P, Poy) 3R
7, 4 1B L3R ] Mann Whitney U KE56 o THEC7ERHL
19( %) Frm , L8] LR T ) K 4, P<0. 05 24 22 53 H.
CENE-9'E

2 #R

2.1 24AA KA AELE

— LG A T 48 B F B 9T 415 0 B 4 4y i A
24 B o BRI R A S IR e ), i R
ABTERL T 6 BRI ST . 2 A E R LR N 12
FRAE G FE . DHIL VS, PSQI FI NPQ 1434548 i 1 B A7
Al (P>0.05), W1,
2.2 BFRAGEKREHAXERZ

TBIT 6 i Ji , WE AR A PR G 0% 2 s TR R
2H (91. 67% vs 66.67%, x*=4. 547, P=0.033) , i 53 41
BARL166 5 L 66. 67% FH 5L 6495 H.25. 0% Tk 2 il
hi EE 8. 33%, Xif MR AL B 550 9 0] i kb 37. 50% A %5 7 1)
A7 16 29. 17% TEsi 8 il 4 He 33, 33%, AfF 58 4 i F Xif B
A, XS LA S 2 L(P<0. 05) .
2.3 2403477 A1) DHIE 4 bbdt

IBITHT 2 20 DHI V20 i AT LR 25 7 RG22 &
Yo ¥RIT 6 JAJE , 2 4 DHIVE 2 A3 TR YT T ¥ T [
(P<0.05) ; HAF58 20 45 W] 1] 55 DHI P43 4B % T %) B 241
(P<0.05),2 20 H 3% 1 DHIE 23 B80T T YRR, HLAF
LA REZH, DHIVE 3 AR Bk 2 (P<0. 05,3 2) .

K2 BIFHIEDHIES XL (n=24,%+s, %)

Table 2 Comparison of DHI scores before and after treatment (n=24,x+s, points)

Group Before treatment 2 weeks after treatment 4 weeks after treatment 6 weeks after treatment
Control group 71.71£10. 02 62. 65+8. 56 57.09+8. 30 48.53+7.54
Research group 71.33+10. 24 57.87+6. 18 49.11+6.92 37. 85+6. 46
[ 0. 129 2.218 3.617 5.269
P 0.897 0.031 0.021 0. 007
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R3 BIFEIE VSIES 3TEE (n=24,x+s, %)

Table 3 Comparison of VSI scores before and after treatment (n=24,%+s, points)

Group Before treatment 2 weeks after treatment 4 weeks after treatment 6 weeks after treatment
Control group 10. 71£2. 02 8. 65+2. 56 7.09+2. 30 5.53+1. 54
Research group 10. 33+2. 24 5.87+1.18 4.11+1.02 3.85+0. 46
[ 0.617 4.831 5.802 5.120
P 0. 540 0. 022 0. 008 0. 002

2.4 247G VSIFE o s

IRYTHT 2 4 VSIPEAr AT H AR 25 A G4
SL(P>0.05), JRYT 6 BT 241 VSITEAr M4 TR 7 i
YRR (P<0.001) , HAF5E 41 45 B[] 55 VST BE 43 #541%
T X IR (P<0. 001) , 2 41 -5 1) VSIPE A BRI T 1T
FEAE, HLF oY AL 30 %) B2, VSTV 43 BRI E i %, 22 57
HGi2E X (P<0.05,%3) .
2.5 WHASIIREI

TRYTHT 2 4L HAMD PR 3017 e 22 R R g i
Mo VRIT 6 JHG , 2 4 HAMD PFor A3 FIRIT I3 T
R, 2255 A it X (P<0. 001) , HAFFT 4 AEIR)T
HITJA A9 HAMD B 43 AR T X B8 2H (P<0. 001) , P4
B9 HAMD P73 BOA I7 Aif SRR, B 98 2 00T B
2, HAMD P43 FEARTE 1 3, 22 R A Giit 22 8 X (P<
0.05,%4).
2.6 2#1PSQI#F 4 bhik

IBITRT 2 21 PSQIIT 4 HEAT HLHR 22 57 I A B i 2
H(P>0.05) . 1GI7 6 J 5,24 PSQI P/ AHAL TR
YT R (P<0. 001) 5 HLAFFT 40 45 B 0] 15 PSQIT P43
HBAK T % BRZH (P<0. 001) , 2 £H H 3 Y PSQI PE /0 50 3A

£4 BITET G HAMD S Xt b (n=24 , 7+s)
Table 4 Comparison of HAMD scores before and after

treatment(n=24,%+s)

Group Before treatment After treatment
Control group 21.01x1. 61 15.74+7. 05
Research group 20.31=+1.21 10. 20+6. 30
t 1.703 2.871
P 0. 093 0. 006

7T REAR , LT 5T L4 % HEZH, PSQT 143 ¢ 8% B ik
F(P<0.05,%5),
2.7 24LNPQE4 ik

IBYTHT 2 41 NPQ P4 iE AT b A 22 R A G2
X (P>0.05), RYT 6 JAJG , 2 41 NPQ P-4 M4 TR
JPHT T P (P<0. 001) 5 HLAH 53 20 45 Bif [i] 55 NPQ P43
HRAG T B (P<0. 001) , 2 2H 3% 1Y NPQ 1173 3216
TR Y FRAR , BB 9T 4850 FR 20, NPQ -4 PR A% 3T 1
#(P<0.05,%6).

3 itig
3.1 PPPD &6 &R 97 IR
PPPD J&—Fh AR e 5 Ve Sk & pY G IR &8 A 1E , R

K5 BTRTEPSQIIESXFLE (n=24,x+s,5")

Table 5 Comparison of PSQI scores before and after treatment (n=24,x+s, points)

Group Before treatment 2 weeks after treatment 4 weeks after treatment 6 weeks after treatment
Control group 15. 71+4. 02 13. 65+3. 56 11. 09+3. 30 8.89+2.79
Research group 16.33+4. 24 11. 87+2. 18 9.11+1.92 6.24+1. 88
t 0. 520 5.610 2.541 3.859
P 0. 606 0.018 0.015 0. 003

R6 BITHIENPQIES Rtk (n=24,%+s, ")

Table 6 Comparison of NPQ scores before and after treatment (n=24,%+s, points)

Group Before treatment 2 weeks after treatment 4 weeks after treatment 6 weeks after treatment
Control group 46.71+9. 02 35.65+7. 56 30. 09+6. 30 20. 81+9. 14
Research group 46.33+7. 24 30.87+5. 18 23.11+4.92 15.44+3. 26
t 0. 161 2.398 4.278 2.711
P 0.873 0. 021 0.013 0. 009
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