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[Abstract] Objective To investigate the therapeutic effect of deep brain stimulation (DBS) on non-
motor symptoms of Parkinson’s disease (PD). Methods A total of 41 patients with PD who underwent
DBS in Tianjin Huanhu Hospital from January 2015 to January 2021 were selected as subjects. The
cognitive function was assessed by Mini - Mental State Examination (MMSE) and Montreal Cognitive
Assessment (MoCA) at 3, 6 and 12 months after operation. Beck Depression Inventory [ (BDI- II) and
Hamilton Anxiety Rating Scale (HAMA) assessed depression and anxiety, Pittsburgh Sleep Quality Index
(PSQI) and Epworth Sleepiness Scale (ESS) assessed sleep disorders and sleepiness, and Unified
Parkinson’s Disease Rating Scale Il (UPDRSII) assessed motor symptoms. Levodopa equivalent daily dose
(LEDD) was used to assess postoperative dependence on anti-PD drugs. Results The BDI- Il score (P =
0.000), HAMA total scores (P =0.000) and its somatic anxiety (P =0.000), mental anxiety (P =0.000), PSQI
total scores (P = 0.000) and its subjective sleep quality (P = 0.000), time to fall asleep (P = 0.000), sleep
duration (P = 0.000), sleep efficiency (P = 0.000), sleep disorders (P = 0.000), sleep drug use (P = 0.015),
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daytime dysfunction (P = 0.000), ESS score (P =0.000), UPDRSII score (P =0.000) and LEDD (P = 0.000)
had statistically significant differences before and after surgery. The improvement rates of BDI- Il , HAMA,
PSQI and ESS were 46.00%., 33.58%, 34.67% and 34.30%, 49.69%, 35.01%, 38.19% and 36.20%,
50.51%, 35.24%, 39.77% and 39.44% at 3, 6 and 12 months after surgery respectively. The scores at
different postoperative observation points were significantly different from those before surgery (P <0.01, for
all). However, there were no significant differences in MMSE total scores and its score of orientation,
memory, attention and computation, recall ability and language function, as well as MoCA total scores and
its score of visual spatial and executive function, naming, attention, language, abstraction, delayed recall
and orientation before and after surgery (P > 0.05, for all). Conclusions DBS can significantly improve the

motor symptoms, mood and sleep disorder of non-motor symptoms (NMS) in PD patients, and reduce the

dose of anti-PD drugs, but has no effect on cognitive function.
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Table 1. Comparison of cognitive function of NMS in PD patients before and after DBS (x s, score)
3 5 1% SNl AR Fid P{H
34MH 6 1™H 1244
MMSE 41 24.85+2.33 24.78+1.95 24.73 +1.99 24.68+1.91 0.050 0.985
JE 1] 1 41 8.24+0.98 8.34+1.03 8.22+1.03 8.29 +1.04 0.113 0.953
e 41 2.63+0.48 2.63+0.48 2.68+0.47 2.66+0.47 0.096 0.962
e =k R W 41 3.63+1.05 3.49+0.99 3.34+0.93 3.29+0.86 1.031 0.381
[ml1Z.8E 11 41 2.42+0.58 2.29+0.59 2.34+0.52 2.34+0.47 0.339 0.797
HE e 41 7.93+0.84 8.02+0.75 8.07 £0.81 8.10£0.88 0.340 0.797
MoCA 41 25.39+1.95 25.05+2.05 25.02+1.72 24.95+2.42 0.364 0.779
23 ] 5 AT D hE 41 4.07+0.87 4.05+0.88 4.07+0.87 4.22+0.72 0.347 0.790
i 41 2.61+0.49 2.59+0.49 2.61+0.49 2.56+0.50 0.090 0.965
T 41 5.05+0.80 5.02+0.78 5.00 = 0.80 4.76+0.76 1.201 0.311
e 41 2.51+0.50 2.51+0.50 2.54+0.50 2.54+0.50 0.032 0.992
EiE 41 1.59+0.58 1.44+0.73 1.49+0.67 1.37+0.57 0.820 0.485
HEIR [8]44, 41 4.00 +0.83 3.88 +0.80 3.73+0.88 4.02+0.78 1.060 0.368
JE [7] 41 5.56+0.59 5.56+0.63 5.59+0.58 5.49+0.59 0.201 0.933

MMSE, Mini-Mental State Examination, fi] % & GEIR A 46 A 2 ¢ ; MoCA ,
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Table 2. Comparison of emotion of NMS in PD patients before and after DBS (x s, score)
6 I 3t H 151K FAHAT(1) AR FAH PiH
31HQ@) 6 ~H(3) 124H14)
BDI-II 41 24.39+4.48 13.17 +3.37 12.27 +3.39 12.07 +3.59 101.906 0.000
HAMA 41 30.85+3.79 20.49 +3.65 20.05 +3.39 19.98 +3.27 91.721 0.000
R AR PE 4R 41 15.67 +3.05 9.90 +2.28 9.83+2.21 9.63 +1.96 59.436 0.000
P A5 41 15.20 +3.31 10.59 +2.46 10.22+2.28 10.34+2.57 32.307 0.000

BDI-1II ,Beck Depression Inventory Il ,Beck AR 55 L ; HAMA , Hamilton Anxiety Scale, DU /R f2 JE 5 £ . The same for Table 3

R3OMAG AL TARTS 18 ShAE R b 1 4507 20 BT LE AR
Table 3. Paircomparison of emotion of NMS in PD patients before and after DBS

BDI-II HAMA SPF45> HAMA Z R A PE £E 1 HAMA Z 85 #fi 1k 45 1&
2H 18] P L
o Pl o Pl tfl PiE o P1H
(1):(2) 13.437 0.000 13.138 0.000 10.679 0.000 7.683 0.000
(1):(3) 14.517 0.000 13.695 0.000 10.814 0.000 8.293 0.000
(1):(4) 14.751 0.000 13.787 0.000 11.176 0.000 8.090 0.000
(2):(3) 1.080 0.282 0.556 0.579 0.135 0.892 0.610 0.543
(2):(4) 1315 0.191 0.649 0.517 0.497 0.619 0.407 0.685
(3):(4) 0.234 0.816 0.093 0.926 0.362 0.718 -0.203 0.839
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Table 4. Comparison of sleep of NMS in PD patients before and after DBS (x £, score)
3 5 1% FAH(1) A Fid P{H
34MH(2) 61~H(3) 124 H(4)

PSQI 41 13.93+1.79 9.10 £2.29 8.61+1.95 8.39+1.78 71.833 0.000
EUNi3 e 41 2.00+0.86 1.17+0.70 1.15+0.68 1.10+0.69 13.826 0.000
A B A5 ] 41 2.20+0.77 1.34+0.72 1.22+0.68 1.22+0.68 17.385 0.000
e HE 15 ] 41 1.88+0.77 1.34+0.69 1.24 +0.65 1.22+0.64 8.031 0.000
I ES 41 2.10+0.79 1.15+0.75 1.12+0.77 1.12+0.74 16.081 0.000
s B, [ 1 41 2.29+0.63 1.39 +0.69 1.34+0.72 1.32+0.64 19.703 0.000
I I 245 499 7 41 1.51+0.63 1.29+0.51 1.15+0.72 1.07 +0.74 3.582 0.015
H [ 2 il i 1 41 1.95+0.80 1.42+0.66 1.39+0.66 1.34+0.68 6.647 0.000

ESS 41 8.95+1.82 5.88+1.99 5.71+2.04 5.42+1.98 28.523 0.000

PSQI, Pittsburgh Sleep Quality Index, VC 2% A% i AR JoT 48 455 ESS, Epworth Sleepiness Scale, Epworth &[T 35 . The same for Table 5

RS MAE AN TAHS AR IZ SRR IR - 0 R 5 A 7 P L AR

Table 5. Paircomparison of sleep of NMS in PD patients before and after DBS
A PSQI PSQI 22 3= Wt Ak A 55 42t PSQIZ A B i [1] PSQT 2 Bt A i 1] PSQT 2 Bt IS 55k %
PfH tfH PH tfH PH tfH PfH tfH PH
(1):(2) 11.000 0.000 5.055 0.000 5.338 0.000 3.487 0.001 5.561 0.000
(1):(3) 12.112 0.000 5.207 0.000 6.100 0.000 4.117 0.000 5.708 0.000
(1):(4) 12.613 0.000 5.500 0.000 6.100 0.000 4.279 0.000 5.708 0.000
(2):(3) 1.112 0.268 0.146 0.882 0.763 0.446 0.636 0.528 0.140 0.887
(2):(4) 1.610 0.109 0.445 0.657 0.763 0.446 0.792 0.431 0.140 0.887
(3):(4) 0.501 0.618 0.299 0.767 0.000 1.000 0.156 0.875 0.000 1.000
PSQT =2 B HE % i PSQT = il it 24 49y 17 J11 PSQIZ H [ ) ik B % ESS
ZH 1A P PI L - - - - - - - X
tfE Pl tfE PfE tfE PfE tfE PlE
(1):(2) 5.974 0.000 1.517 0.131 3.420 0.001 7.016 0.000
(1):(3) 6.298 0.000 2.524 0.012 3.573 0.000 7.406 0.000
(1):(4) 6.464 0.000 3.028 0.003 3.885 0.000 8.075 0.000
(2):(3) 0.325 0.746 1.007 0.313 0.153 0.877 0.390 0.697
(2):(4) 0.483 0.628 1.517 0.131 0.465 0.642 1.057 0.291
(3):(4) 0.159 0.872 0.503 0.614 0.312 0.756 0.669 0.505

I 0 4L X A I R 4 2 WA A RIS TR R < AR R A AR AT R R B A LA L LA

A 1 BR P 0T A S PR A T A L R
e A JEC A D)% 400 S i HR TG B S o L A 2
T R TR PT A ) R A i DX, DT (1] 4
SR 7 JO - IS Y (] g 0 L R B iz B e 2% 3 S
iR RE S Y. ARIFSE AT 38 14T STN-DBS .3 f
5 GPi-DBS, F AR i J5 BDI- 11 W4 22 5 B AT Gi 12
B ARJE 3.6 F112 A~ HEFBDI- T4 5 A HTAH L
Pl 3 Ry ) K 46.00% ,49.69% 1 50.51% , HAMAR PF
oy 2 5 BT Gt 238 X, R T0 I8 i R S e B
0GP A% S A R S, R S 12 A4S H BE DT I P
TR F A X5 AT S M 4 AR AR A A AR RE AR o

TR 9RO R A R AE 1 K A A i, B DL sk L
T HEC SRR AE ARG PR AR R U el ] AR
X 4 AR 9 BB 0 AR R R B A BUGR YT R Y
FAE ML — 7 1 A e i P ) R A 2 R
TR e A F 25 M R0, S — T HL I AR T B &%
FGE A B TR0 [0 R 5T R 2 AR iE 2 B
8 B0 A5 25 W 0 2 o AN TR) ) SRR X £ R RE
RBCEMRERA T B2 5% RFRSERER, T
ARHTE HAMA SPF 73 e R P £ 1 RURS B 1 45
B ERBAESEI B, SATHL, RE
3.6 F1 12 1~ H HAMA S0 43 238 2653 51 24 33.58%
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R 6 MAE AN B E TR E 12 Sl S bR 025 W OB B2 B LA (R = 5)

LEDD(mg) 41 596.22 +67.52

Table 6. Comparison of motor symptoms and medication in PD patients before and after DBS (x +5)
FARIE
A H il FARHCD F{H P
31HQ@) 6 ~H(3) 124H1)
UPDRSII (#F-43) 41 48.46+ 3.74 27.42+ 3.70 2517+ 2.76 24.15+ 2.87 488.603 0.000

437.32+74.60

325.49+63.71 314.39+66.77 147.148 0.000

L H 25505 . The same for Table 7

UPDRSII , Unified Parkinson’s Disease Rating Scale Il G0 — 1A 4 R iﬁm%%%z%ﬁﬁ;LEDD,levodopa equivalent daily dose, L it %

RT AR BE T ARG A2 S8 IR 2G Py 4R L A W B

Table 7. Paircomparison of motor symptoms and medication in PD patients before and after DBS
L UPDRSII LEDD L UPDRSII LEDD
tfH PH tff PAH tfH PAH tfi PH
(1):(2) 28.560 0.000 10.410 0.000 (2):(3) 3.045 0.003 7.326 0.000
(1):(3) 31.605 0.000 17.737 0.000 (2):(4) 4.434 0.000 8.053 0.000
(1):(4) 32.995 0.000 18.464 0.000 (3):(4) 1.389 0.167 0.727 0.468

35.01% F135.24% , HAMA 5 3F 70 M HHR AR £8 18
R PR A5 AR PP A3 5K 22 A Gt L, R/ W
A5 12 4~ A Bt 5 81 9 STN-DBS Fl GPi-DBS ¥4 1] i}
20 A 4 AR R A KA LA BOKS BB 7 T AR R
i R

W55 7, WA 4 A% A5 A IR B s 15 R AE R R
60% ~ 98% , f 45 R HI% PRk IR 2y 304 e HI 30 47 O B
(RBD) . A FRREESAE (RLS) | A8 WV B AR i 3 s %
(PLMD) | 1 K i JF /g i (EDS) | BE IR & 1 25 i
G Y 8 EEL 3 9 AR AT DA A R I R R A
Breen 25 '{F 98 & L, XU STN-DBS R J5 6 > H , A
A AR B I IR BT A R A B S 08 TR TR R 2D
HEE A ESF 5] 3800 L B IR RCR 42 =5 o Deli 58 7R AR 2
B i IR 5 e (NMSS) FIA 4 2% g BEE IR 52 35 26 2 hi
(PDSS-2) PV il fili 7 356 L1 38R I 4 % s 8 4 e
I T, & 0 R, A ) TR K 4 I A
B s AR AR AE R B Bk > . RAR R 2R
Xof i R I8 FL SR OB AR T T 0 4 AR 0 DR B B 4 R 2
AR HHNRERAR =, Chou % iRk E
STN-DBS A Ji5 11 4 A% 9 8 # F 38 gl fiE R4 A [
B 0, Lo B IR OT & 203 %l 71% 5 /A Chahine
2 204 B ke 3 AR 30.5% A [ SR o e
G B st 1 e A FH G B B 25 57 2 FEARHESE b, T
A AT G PSQUELTE 43 M H: = W00 e A 5 82\ A B 5] 1]
M G s ) B R 800 2% | o IR P 1 I IR 25 49 2 FH L H
[F] 2y i B 65 20 PE 0 LA X ESS Py 22 R4 H Gi 24
LS FARFTAHEE, RJF 3.6.12 4~ H PSQILE T4 il

ESS P43 2 3 53 5l 34.67% F 34.30% . 38.19%
H136.20% .39.77% F139.44% , PSQI E 343 F H: 44 13
Gy VEGr DL S ESS TR R AT A e it 7 22 %, KW
1 il U A B i RS A A 2 3K S A R
IS FEL SR JBA X8 T 4 A v B Y B IR BT S RV E
AU BRI
25 LT IA GRS L REOR W] DL S R i A

AR A AR R AR AR R, R B IR BT S, T XS A
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