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[Abstract] Objective To explore the correlation between functional connectivity (FC) in the brains
of Parkinson’s disease (PD) patients with depression and the improvement rate of depression after
subthalamic nucleus deep brain stimulation (STN-DBS). Methods This study included 38 PD patients (25
with depression and 13 without depression) who underwent STN-DBS at The First Affiliated Hospital of
University of Science and Technology of China from September 2019 to April 2020. All participants
underwent resting-state fMRI. The severity of depression was assessed using Hamilton Depression Rating
Scale-17 Items (HAMD-17) before and 2 years after the surgery, and the improvement rate of depression
was calculated. Spearman rank correlation analysis was used to investigate the relationship between FC and
the improvement rate of depression in PD patients with depression. Results There were 34 different FC
between PD patients with and without depression compared to control group (P = 0.000, for all). Among
patients with PD, those with depression showed 4 distinct FC compared to those without depression,
including left precuneus-right supplementary motor area (¢ = 6.028, P = 0.000), right insula-right lateral
orbital gyrus (1 = 5.525, P = 0.000), left paracentral lobule-left precuneus (1 = 5.545, P = 0.000), and right
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paracentral lobule -left precuneus (¢ = 5.578, P = 0.000). Spearman rank correlation analysis revealed a
negative correlation between the zFC values of right precuneus-right insula (r,=-0.544, P =0.009) and left
temporal pole-left insula (r,=-0.765, P=0.010) and the improvement rate of depression in PD patients with
depression. Conclusions The FC of right precuneus-right insula and left temporal pole-left insula in PD

© 533 -

patients with depression is negatively associated with the improvement rate of depression.
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Table 1. Comparison of the clinical data among control group, PD with and without depression groups
FUR 2SI IEH % B8 41 (n=32) JEHMARLL (n=13) MALLL(n=25) it EE PiE
T[] (%) ] 0.139 0.933
S 15(46.88) 7(7/13) 13(52.00)
ok 17(53.13) 6(6/13) 12(48.00)
EW (s, %) 61.01+6.62 5871+ 7.52 59.42+ 8.43 0.512 0.601
R (xxs,4) 9.02+ 3.61 8.31+ 3.82 0.540 0.592
Hoehn-Yahr 73191 [ 41 (%) ] 0.816 0.665
2.5% 3(3/13) 4(16.00)
3% 6(6/13) 14(56.00)
495 4(4/13) 7(28.00)
254 "W UPDRSII (7 = 5,143 53.50+13.81 56.71+12.62 0.697 0.489
254 - W UPDRS I (= + 5, 3F43) 26.24+11.01 28.92+11.03 0.803 0.426
YU E A (R +s) 0.52+ 0.11 0.51+ 0.12 0.280 0.780
LEDD[M(P,;,P,;) ,mg] 653.00(356.50,846.00)  685.00(489.00,877.00) 0.425 0.671
AH HAMD-17[M(P,;,P,;) , 341 ] 12.83( 11.76, 14.21)  26.52( 25.23, 28.91) 14.913 0.000
ARG 24 HAMD-17[ M(P,,, P,,) , ¥T-43 ] 10.27(  8.69, 13.85) 11.44( 9.42, 14.37) 0.257 0.599
MALEE R [ M(P,;, P, ] 0.19C 0.13, 0.25) 0.56( 0.47, 0.65) 5.803 0.000

X? test for comparison of sex and Hoehn-Yahr staging, Mann-Whitney U test for comparison of LEDD, pre- and post-operative 2-year HAMD-17
and depression improvement rate, and two-independent-sample ¢ test for comparison of others, P 5] . Hoehn-Yahr 43 8] 1) b & R H x> 46 56,
LEDD A i FIARJG 24F HAMD-17 P4 AR M3 R A H AT Mann-Whitney UKEE , JEATE AR (19 L BCR AP SEAE A (9 0 46 36 . UPDRSTH,
Unified Parkinson’s Disease Rating Scale Il , 45— Mf14x Z59% PE O f 2 55 = #6453 ; LEDD, levodopa equivalent daily dose, 27 i€ 25 [ H 258405 4 5
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Figure 1 Significantly different FC existed among 3 groups zFC value matrix showed 34 different FC (* indicates, Panel la).
Brain map visualization showed 34 different FC (Panel 1b).
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Table 2. Comparison of zFC values of differential FC among control group, PD with and without depression groups (x +s)

WLEE A b EH AL (n=32) JEHARLL (n=13) ARLL(n=25) FAE PAE
Fe AT e ] -A 0 45T [l 15.07 + 1.80 14.54 + 1.64 13.96 + 1.43 12.716 0.000
Fe M ] g i 15.27 +1.76 14.76 + 1.60 14.23+1.39 13.827 0.000
A ) WE T - 00 v e 7 15.10+1.74 14.61 +1.67 14.05 +1.49 12.884 0.000
e b m A e i 55 1529+ 1.73 14.71+1.58 14.14 +1.41 14.197 0.000
A AL L A ) v e 3 25 15.40+1.68 14.82 + 1.64 14.28 + 1.46 14.844 0.000
Fe AR A v g3 i 15.41+1.79 14.78 + 1.65 1421+ 1.48 14.831 0.000
FEMARL T Tl A ) v e 3 55 1521+1.73 14.68 +1.62 14.05 + 1.44 13.704 0.000
Fe MR T 1] -A5 0 32 3 X 15.41+1.78 14.82+1.65 14.29 + 1.48 14.828 0.000
A 00 WE T - 00 L5 12 5T 15.12+1.78 14.60 = 1.67 14.03 + 1.44 12.949 0.000
A A AMHEE [0 -2 ) i BE T 15.42+1.73 14.81+1.67 1423+ 1.48 14.726 0.000
FE T 1] -7 ) 5 E [l 13.15+1.92 12,73+ 1.77 12.25+1.68 12.997 0.000
A A & A5 0 A1 HE ] 16.45+1.63 16.09 + 1.53 15.60 + 1.42 16.022 0.000
0 8 A S HE [l 17.67+1.52 17.29+1.42 16.81+1.31 17.269 0.000
Fe M2 b ml-A5 ) A1 HE [ 14.45+1.51 14.20+1.43 13.79 +1.31 14.313 0.000
e WU [0 -A5 i) A1 HE [ 14.86 + 1.56 14.52 + 1.47 14.06 + 1.38 14.705 0.000
A DA 1] -2 A BE [ 13.50+ 1.67 13.15+1.61 12.78 + 1.51 13.279 0.000
AR T a7 ) i ot 1521 +1.70 14.84 +1.58 14.38 +1.45 14.978 0.000
FEMIFECT 1l -6 ) &5 ot 13.53+1.63 13.19+1.51 12.82+1.43 13.300 0.000
A AL b - i 1573+ 1.51 15.38+1.42 15.03 +1.31 15.549 0.000
A D [ - ) v A ol 13.57+1.73 13.19 + 1.66 12,72+ 1.56 13.321 0.000
A A A A0 i 13.62+1.74 13.27 + 1.64 12.90+ 1.53 13.011 0.000
7 Wl 1m0 -ZE A 1 [l 14.37 +1.62 14.01 + 1.50 13.56 + 1.41 14.208 0.000
Fe M e g g a]-ZE AL ] 14.69+ 1.51 14.37+1.42 14.01+1.31 14.312 0.000
Fe M35 v e N -ZE AR ] 15.72+1.46 15.36 + 1.39 14.95+1.28 15.394 0.000
A 55 ep g N - ZE LR [l 13.85+1.53 13.51+1.45 13.13+1.34 13.003 0.000
ZeMEE 8- AL [ 14.94 +1.47 14.61 = 1.40 14.20+1.28 14.469 0.000
AT 18] -ZE AL [l 15.02+1.55 14.66 + 1.43 14.19+1.36 14.554 0.000
Fe M ] -ZE AL [l 13.71+1.68 13.36+1.63 12.89 +1.50 12.897 0.000
ZE AT ] A B [l 13.44 +1.69 13.08 +1.57 12.62 + 1.46 12.721 0.000
A A o - A R [ 13.68 = 1.61 13.33+1.50 12.97 + 1.40 13.377 0.000
e MR e - ) 2 1 [ 13.43+1.78 13.11+1.67 12.70+ 1.56 12.723 0.000
sy 510 S e 117 14.86 + 1.69 14.51+1.58 14.08 + 1.48 14.624 0.000
g 10 R s 17 | 16.32+1.55 16.01+1.45 15.67 +1.36 16.298 0.000
Fe M ] A 0 3 ] 13.97+1.70 13.61+1.58 13.18 +1.47 12.872 0.000
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Figure 2 Significantly different FC existed between PD with and without depression groups The zFC value matrix showed
4 different FC (* indicates, Panel 2a). Brain map visualization showed 4 different FC (Panel 2b).
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