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1. t4H

IRIBIG L (DBS) 2 42 Al 4 AR 1 SRR 1) iz T % (Deuschl 55 A,
2006 5 Allert ¢ N, 2018 4F) o WH < ARpd 52N Kz Jot 25 Jie 15 o X 2% (¥ Dy e, IF HL
B 15k DBS AMYAEREAZ SR 38 Ae B A, 1T HE I J5 38 IR BAE 5 IR mT g A vr A=
PSS E O IE N4 1) T X 3 (Helmich % A, 2013; Chiken £l Nambu, 2016
4; Mutthuraman £ A\, 2018a) -

filtn, EREEE. BiRGE (MEG) FlREz AL (LFP) id3t R 22K B
e BLHRG AE M G AR B TR N, X AT R AN A TS S IR A RIE IS, AT
B (E S gmhD BE 71 FEB 1k B TR T 2% N I3 A 403 (Brownetal., 2001;
Litvaketal., 2012; BrittainandBrown, 2014; deHemptinneetal., 2015; Swannetal.,
2016; Tinkhauseretal., 2017) . Z EfZEEZYIAT DBS UL 13L& 15 H Y 2
W B IR W RIS TR SRR G5 M ¢ (Kuhn 8 A\, 2006; Neumann
%N, 2016 4F; Oswal % A\, 2016 4; Tinkhauser % A\, 2018 ) LA JigHi-iE
JaiazhfE% (Kuhn %%, 2008) . fiifA A$tth, Hi&MN DBS 7] LUl e £
B XTIEK IR B R A 2 PR A B T2 KA &1 I PR 2% ( Tinkhauser 55, 2017).

FAh, BEJRAHZ TR N SR (EPAER 430Hz (W3R B DBS
Mz EikaeiaIT RS 58 WG MPUEIMERM R, v IEERERLMES) /77 ik
YEF] (Brown, 2003 4E; Litvak 25, 2012 ) . fEREMEZ (STN) 1, ZEf%
REVAIT Ja 60 A1 90HZ 2 8] IO S (FTG) #% 2341 (Alonso-Frech 25 A, 2006
5 Androulidakis 58 N, 2007 52) FHJBORHE FEAH 018 B [ h 7= AR 7 T 5 1
(Lofredi ¥ N\, 2018 %) o FIRFRLIESEN (2012) KRB, ZEZRERTT <N
B k)E (M1D) M STN W 518G N5 S Bt , B STN ) S S PEFE
FELL S STN Fl M1 Z (Bl — B 518 g g Hoc . 2 EEReIa T I 1
BEX A STN Z [N S5 B (Lalo 2%, 2008) . #RM, &L —IHFRE
], STN-DBS 2334 IiE & AR &8 2 2 AT X 5358, X 5RERE
EHAHRK (Cao %, 2017) . SRR SN S 5izahbEmisaok, aTLiENH
&M DBS f4E#I{E 5 (Swann 2%, 2016, 2018) .

BT By GBS BT R, FRATER TP MIBL 7] 2 75 A7 AEAH B2
PR RBII A, BhAh, BARZFIH H3ERN DBS 1] LA#k % K B 4% (Tinkhauser
BN, 2017 4E) , ABIRATBEFT Ty WGSBS G4k K T B iGEsh b (BRI,
BB IR & TR SO VE v HR 3% BB I IAE 28 D B IR & HEEAR DG, AT
T HE#EFEN (Buzsaki Al Wang, 2012)
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Parameters

Stimulation
160 Hz

Stimulation
130 Hz

n 16 15
Male/female 11/5 9/6
Mean age, years 654+48 68.8+4.7
Disease duration, years 155+2.4 1446 £2.9
LED, mg
Pre 8758+ 1759 932.6 +241.5
Post 3514+ 111.3 3553+ 117.6
UPDRS Il MED OFF DBS Off 358+3.2 359+ 4.6
UPDRS Il MED ON DBS On 205+34 224+40
UPDRS Il MED OFF DBS On-low 357+33 37.2+42
UPDRS Il MED OFF DBS On-high 356+34 346+3.2

i, HERGEEMATTSEE /MK (CERD AT (15 A1 D ReAH BAF
., A NS AE 5 50 50 28 2 ) i 72 M0 4 A% (Helmich 58 A\, 2013 %) ; Caligiore
N, 2016 ) o HTA XL DBS [F] i 520 5 30 A7 A5 1) 2 A4~ X 35

(Koiralaetal., 2016, 2018; Muthuramanetal., 2017) , AR 2 FRAT A0
it 7. DBS Xz W4 B2 (TR0 a6 X 380, o A, Pl B st 1 o o P el 7 DA
U B 2 18] 7 22 T B M AR 7 B2 JE AN B J2 SR BCON AT RE, 390 1 A RN [R] 4
RIS (Litvak 25 N, 2011 4£; Muthuraman 28 A\, 2012, 2018b; Tamas %5
N, 2018 5 Seeber %A\, 2019 ) o FAMEHEA 256 M\ IE K =% E (HD)
-BEEG KA 5t i SR B A1y 235 1 DBS #H IS 61l o AH ¢ X 38k FH AH U5 R T
5% (Muthuraman 55, 2018b) & X, 1ZH3%AE ] DBS (Horn A1 Kuhn, 2015)
BOE R ZUATR (VTAD B AP X 38,

A MBI STN Bl R A 24 =i DBS 808 1 1842 X1 ) 32 B o - K2 Joi T Y
25 BNy HR3%, RIS AE B A v PR BR DR IR HEAT AH R 70 A SR T I P A i
BOR B N THHFEXMB) )5 1 5 R R ARG, FRATdE— 85 T )
BES B 8Ly BB 2 R XAZME (CFC)

2. MR
BEA DG RSEERS

FRAEAS ZUW ZERRAE (Hughes 2%, 1992) 2 W14 31 £ s R HR2 10 4 A% 0% B
B TR R . £ 50 R0, T B4 % DBS KEAIT 6-12



H o fERIAR], 5233 OREFAE SRR A SR 5 [ i e, ot iRkl g
Z 5 7. 16 4 BEEEH 160HzDBS SLHL 1 iash iR i . Hih 15 42 8
EHZ 130Hz JIB LSRG et b . RS E AR+ & IR IR E AR,
AT S ) DBS R A . BEFE A DS EEE I 1 fox. A1 7 DYH
AR 10 2350 SRS I B EESD: (D JIEOSH CGCHD s G B
I A RO A QPR wTLAJE 130HZz BY 160HZ) ;i) Fhillfi ARG SO0k
20Hz MR OF-0 5 Gv) EIRIRA RO (On-high) & 20Hz BRI #l
WL AR 5 A o AR 30 R M v R AR 55 O 52 1 U i D08 8 () 37 B 0 0
il RG AT 1k MRI 345 EEG R 48 TBOR SR AT o PUAN S AR I A2 O BEATLAL I,
BATRVAE R RIS 45 28 FERE . a2 58 8 AR E R 7 Lk,
WEASUARE, LT R Eh U ] )R TF SR T b ERFFLRTZR D 12 /NEHE R 2 B
HZRe i) o

F &% 2 256 i8I 10 3 & 45 [Electrical Geodesics, Inc. (EGD) , Philips]ic%
EEG, VL Cz fE N3 %, KAFER N 5000Hz. B2 Hr8idh » AT &34 1518 F) 3TMRI
FAH{X (Siemens TrioTim )5 32 j&iE 3k B2k Bl 34T R AT MRI $14#, 3781 Toshiba
Aquilian BT ARG CT 34, VI EEN 0.5mm. X $5£ HFs4E MPRAGE (fi
A HE £ 1 180 AN Bk I FI BRI B [RID [F  Ax = r 2 T1 BlE, EE
I [A]=1900 20, [BISEI []=2.52 =5, B M=9 FERSHE 11Imm3. HH5T
FFAR) T EER UHACEE R RS WRHE, BT BT RATARAE 7 R aE
1.

FRYE BT R 4359 W 2H SR A5 PR 4SS - LED=75 Jig 2 2 24 &7 & ; MEDOFF
=AHZj; UPDRS=%—MH&ARMITEERX.

EEG time-series Forward problem

B 1 o#EETER, (A) £2%—FF, VTIA £1£ A Lead-DBS 549 (FiFAL

B 2) . (B) AIR@iE VTA 2R A1 69 T 2 694K Z R 1] 5 2048 3 I R Rl & a9 2%

BAVRA T =<AHFk, BATF#—F 24 [SIN. CER. M1, #TiEsh & & (PMC) 4= %8
ZH K (SMA)]. #IF, PPC A OIEMENIF KK, PD= ME K.



FAC BN TR SRR AT

f#i F§ MATLAB (2015a fiz, Mathworkslnc.) F7l fieldtrip T.J&48 (Oostenveld
%, 2011) AT EEG s TAL 3 A8 40 2 (R D8I 4 43 M o S W] 0 Tl Ak B 2 R ey
XTRBRAEA TR TEN RBAT o S5ew), o H BB 40t 2080 51 FH 21 i A s i 1
AREPHSE  FIHEBIRAACEIER (MM AR IR A AUbAiE.
500Hz) CAEEGIRS, SA)JELL 0.5Hz $iT Snd st . S8, MR TN B
M (FastiICA) , PLZERE DBS. WL, HZHR. HRERIZZANLEME Dy AH 51
fore SFEIME, 256 DoET R 16 1623, “FIMEEirMEZE (SD) #dE
41 (DBS th%: 611.24; HRFNES: 510.68; kM. 240.34; HLARS: 2
H121)fFH = AEE A R S . BB AEE R LA . AR 2
HE TV B oy it LT SR 7~ (Mitra A1 Pesaran, 1999 4-; Muthuraman
EN, 2010a) fEH T EA REFMIRACHERHE R BN IEACHERE, FENH T BSEL
KER1E %] (DPSS)  (Pollak 1 Slepian, 1961)

HEAWTES

N T FEPCIREE I EEG #i A&, JAMEHARTTE (FEMD it T
PG PR AL & 5% LIRS 5 25 B 225 % (LFMD  (Wolters
SENS 2007 420 ) o BBK R XA AR5 AN 5 2R T A A f# ] T1-MPRAGE
R IREL, FE R AMARALE . 2 a7 BRI (Muthuraman
SN, 2010b, 20120 o AT HLES S L R d /N T 22 5 (] D 2 ) 76 Bt A A
MAbZs H (VanVeen 8 A, 1997 &; Mutthuraman %6 A\, 2018b) . R Ai#s
FE R B — AN ER B R RT BLE SO P EEG 838 f th I R . A4y
B MMM BAE R RN SR (CSD) 55 [ . N 17 ATk 4 g AR Y
WIRZhEE, TATMER 75T 2RI @ 2 A e, B8 24 28 (B D A

(VanVeen 5, 1997) . 7 [EIIEH A NEMMAR S BCRE I DIZE . X T45 € 1
Uit JEOGERAL B ROY B B B s W 7 ZFEREAN LFM 1€ - 1R 3R K/ N
22K, S 6676 NMAZRE B KN,

2% 5& SCRI VTA 734

N TG DBS 820 i o3 A T3, FRAVE A 1 Je i1 LA A IR 0 A TR
W R A% (Muthuraman 28N, 2018b) o Wi E 2, A HZSH%E S L
AT R R R I A TR AR . XN S EE SR STN A B — A
FIX S B R, X302 DBS 1 B AR, W VTA @RI AR . X
s T Lead-DBS[FH T~ B @ AE A FEARFIALAD L) 2 T MATLAB ) T H A8



(https://www.lead-dbs.org/) 1M PREFE DBS WE 5. 2 1T D& VEAIHER
THREAAT VTA KA (Horn A Ku ™ hn, 2015 4F; Horn %8 A\, 2019
) . WIMEZ, #H SPMI2 (http:/www.fil.ion.ucl.ac.uk/spm/software/spm12 )
AT AL ER, HrpoAR 5K 5 ARET MRI 26 RCHE, FFahismlaA g 7525,
MO AN 5E 35 o AR A J T AR HT MR K2R 75 1 B & U9 — 46y ICBM2009bNLIN A%
WA, &) Lead-DBS #4h# DBS HMK il mi € AL AE MNI S [A] N . AT M
T B EEAl R DBS AR ARUE 2R, T H] Iso2Mesh T H4H

(http://iso2mesh.sourceforge.net/) T DBS HLAR AN B 5 A% 138 T X A% AE e DY
TR N6 0 5 7E Lead-DBS "o AT HE KA 280350 Horn 58 N SEHT R
FKEVIFE. (2019) FRR Tt 0 204G U5 AR A 2 0 FRUR A i 26 A N (ACstro™m
N, 2009) .

KR B & VTA R R BE FHN B PIE NS HE 5 R AR &G

%} F beta (14 - 30Hz) 1 gamma B (31 - 100Hz) , 1 5238 #& W B A0 #r
KE UMK, LR HoAt DX R B0EAR 3R o SR 5 A2 8] Hr S BUARAT T
8. AERE— LR, I AT B AR 2 A R AR YO R AT %6
KA G HA Z NG R A IR P B 6EE 5, UE A XKIRE & IF
WS 55T, WRTHTIA (Rosenberg 55N, 1989 45 Amjad 55N, 1997 4

Muthuraman ¢ N, 2014 &) o IXA W25 & M o (1 AH -5 21 B¢ 55 AR IR
1. BAVF M EF K = KEXEML ., @3hFi K E (PMC) | HiBhizs)
X (SMA) JHIBA 2 FIXHk (STN. CER) #H3K#| Tk, thah, JETm:
J& (PPC) HHIEEATITAA 4 XS I IX dk; MNTARFR[ - 41, - 67, 401K E K
I Z B A 4 2% g 19 TAF (Muthuraman 25 A, 2018b) . 2R)5, XEEXIA)
A2 IRFE MNI AR Tl RS A A = AN 264 OOk TTF-ARANTT-1) Ak

/

;"" 1
\ o.‘lm\

B 2 wHizEFf VIA. (A) &A% DBS A ¢iXZ#47 DBS wiEiE, «é
Fa ey & AKX E A 130Hz 4= 160 Hz Al o) BH . KA TL4HMAT DISTAL B
[#8&: STN, % é&: AIEB AR (GPi), K &: SPEH kK (GPe), 4 é: 4é] RKEA
7TMRI H4k 1001m F AMH FEHR, A TRIKGECHRA EAZE (130Hz) Ao e
(160 Hz) 27, (B)VTA “A# & (130Hz) #=i¥ 24 & (160 Hz) 7. (C) PrA w AL T

STN #9RILIZH XK, VTA &P DBS EB#Fiz KRaya s,



KR SRS

AT T HAAFEB I Th3, Bl delta (1 - 3Hz) . theta (4 - 7Hz) «
alpha (8 - 13Hz) . beta (14 - 30Hz) # gamma (31 - 100Hz) ) TEFTAE AN
X o ARV RE U~ 35K 53 By 4 0 DAk, 53 0 i B DY 2% A2

TIZR- Ty 28 1) 5 A 2 [X 455 1) 8 A 0 5 2 B — A X3 — A0 2 P s 2 8 o) 2
ARTAR T 3 — AN AN X3 b R BE R ] o SRR AR B, X T VE R R
F2 ] DU INAS [F] 45 26 2 1) L 22 [m] — X N A & o Al T al i LUk B AN X 35
(145 €A N G Sk e ) . AT D@ AR AL TF T =E 5 CEFE R
Bz FMAE S (HP 1-100Hz) FITRFE Z B FIKHR . CFC Bl E NN 5
W, HBRN50%. TBERSHrmETE 1 FR.
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THIC TEmD AT B m BRI R 7 2 7 i vP 7y 8 3R-5 3 #645 (UPDRSIID 434k
VERRAZ & o AR5 DX 3 A AN A0 B IR D 26 384T 1 2R 7 22 40 M, LA 9E Y
Tl o) 2% A1 X6 IR 288 N IR 5 TG S R2 I . FiTf ANOVA I 5 i 36 #R & ik
Bonferroni 1% 1F

N T REMS DR ER S B DA &AM, TATR G HARIE R %1+
THI B AN D2 2 [E] LA R I R AN SR P 2 6] (1) 22 5533547 T Pearson AHZC /AT B

(dbeta) AN IHZE (dGamma) ] (faKRFKHD -

R IR CFC M B Z M T 5 SR irifie (Kaminski A,
2001 4F) o WA ZIRRBE 1000 (&, FF H 5 BEAURGEAHEL, 2R IG 0 [E 751
BRI R CFC AR SRR o BhAh, BEx =R GRS 1% =D
GYBRAT T REEEIT D 1 A I AR R R “4don” B BN E T 20, DA
9T CFC IRl h A . FRIERIRYE) it M1, SRJ5HEAT Pearson #H 2% AR 5
CFC 51K 4 T UPDRSIII #4522 8] ff) Kk

BHEm] R

NABRER, A AIE A AL SRS SR A 7T 45 R R B
3. &1
I Rz 30 & DBS

N T HN R A H R DBS A REARIE RS, BT T DR S HL
UPDRSIII 34 P15 4 35.90+3.90 (3%) | 21.48+3.80 CIfiK) . 36.48
+3.98 (fK) M 35.1243.33 (&) o HaE G &7 250 8 B il ek 4o
UPDRSIII W5 giit 2 & LEIHF (3, 120) =116.30, P50.0001, gp2=0.25].
FH 5 0 ios A Im KA B AmR) B3 (P50.0001) F#IK T UPDRSIII
¥4 . 5 DBS HI(903.35+208.68 Z 7%, DBS #i)#H L, DBS FAJ5 6 4~ H (353.32
+112.56 2%, DBS Ja) g2 UGN E A K (=12.12, df=30P50.0001) .

VTA 8

BATEAE KOS (160Hz) FVEA (130Hz) 41/ VTA (KR 2 (A7 55
Z5 (t=0.86; P=0.3276) . HRHEH VTAMNI AA%5 0 (R LA RE B (1=0.94,
P=0.2435) , MM EH 2 7 VTA-STN ESKA BEER, KU DBS
B A A A AL 2R o J T S R I R AT 2R () BN H AR AN PR 3 fish 40l G ] 2A
M B R, FTE RGN VIA WK 2C Fim. KRR VTA BBLSER . MHHIEL
TP REZ (A AFAE B3 A O



TR ERE R T RIR

A VTA & IFI R R 2IE 2%, JdilwhiE T M1, PMC. SMA. STN
AT CER XIkAH TR BT A H E PISKRIERT T beta W BB R A Gt 22 & X (M1:
t=12.46, P50.0001; PMC: t=9.64, P50.0001; SMA: t=12.42, P40.0001; STN:
t=8.98, P50.0001; CER:t=9.93, P50.0001) ANy BL (M1:t=11.23, P50.0001;
PMC:t=10.25, P50.0001; SMA:t=11.12, P50.04t=, P50.0001; CER: t=8.42,
P50.0001) o RJEEH Lo ia B XL X . %0 PPC /E A XI5

X H) DBS F] P beta ThZERFHIEHN gamma TJF

N T i DBS W SARSIRG TGS IR, 2 il AN e DX 3 i A
AN[FFIB (delta. theta. alpha. beta Al gamma) AT H.[7) 5 & & 77 Z 4047,
PAELIR R 3E T T ORI (s IRIR. JHE. FF@ED « B Ay BB
s Rl 3 Bk

O M1 B ATy P B TE TR I N B A G2 ([F (3, 120)
=279.53, P50.0001, gp2=0.25; F (3, 120) =81.14, P50.0001, gp2=0.25], PMC[F

(3, 120)=90.94, P50.0001, gp2=0.25; F (3, 120) =17.96, P50.0001, gp2=0.25],
SMA[F (3, 120) =90.94, P50.0001, gp2=0.25; F (3, 120) =17.96, P50.0001,
gp2=0.25], STN[F (3, 120) =79.23, P50.0001, gp2=0.25; F (3, 120) =255.16,
P50.0001, gp2=0.25], A1 CER[F (3, 120) =156.76, P50.0001, gp2=0.25; F (3,
1200 =22.55, P50.0001, gp2=0.25]. /5704 (Bonferroni #£/¥, i P50.05)
B A IRARRNE (R BERKT B IRIFIN T v ThE. A1, Hilre,
STN H On-low #1 On-high ] beta TIZWFEAK T delta. theta F1 alpha ¥ B 156
T T2 AN SZATAT X I AATAT SR B 7 . b4k, 7E PPC[delta:F (3, 120)
=1.52, P40.05; 8:F (3, 120) =1.52; 0: F (3, 120) =1.91, P40.05; BiJ/Rik:
F (3, 120) =0.24, P40.05; B: F (3, 120) =0.60, P40.05; {in¥4: F (3, 120)
=0.61, P40.05]. XLEMPARIE R DG EM AR 1. BT, TESTENA,
R KA R HESA BEFAK M1, PEC. SMA A1 CER H1) B ThER AN v Th
%, {HAREAE PPC H1e STN sME—7E A =PRI T HR R B ThEFEAK
FODXAE, TN D3R B T IR I R 25 A S 4G 00

TEMRPR AT, B PPC 4b, BT X35 B -y The 2 (R #A71E 45 1 71 26
PEFHME (M1: r1=0.5616, P=0.001; PMC: r=0.5147, P=0.0045; SMA: r=0.5078,
P=0.0064; STN: 1=0.5279, P=0.0023; CER: r=-0.4984, P=0.0048, PPC: 1=0.1472,
P=0.724) . #£ dBeta #l dGamma Z [A] /K I | AL AH S HE (M1 : 1=0.4470, P=0.017;
PMC: r=0.4754, P=0.0057; SMA: r=0.4587, P=0.0078; STN: r=0.4189=0.0043;



CER: r=0.4374, P=0.024, PPC: 0.1026, P=0.845) . 4HIE AN, By
BIR 2 MBAE DA, B 4 B/ 7 M1 AT STN ZEIG IR A R 4] T3
DL K SR R AN PR 2644 2 18] ) 22 S A ot BT P (B ERZ i Bonferroni A% 1E .

B SES SRIBAR T H VIA S

N T W FAEAT S DBS A SR Z TG 3N 322 7 5 VTA XA IR 30 22 4
BREMOE, FATHE T R Xt 1Hz & 100Hz #i 2 [8][{)Th R -Th3 CFC %k
H VTA {551 1Hz % 200Hz S 2 (A% (B 5) o ERILHE B Fly &40
(A X8 rh, ZESRZRAE 60Hz A1 80Hz 2 [AI % v I BLS VTA il iR () Th
R MMER G5 FRERNER GhAK 2 « xhnE 14 frox, BAOTEE
R BUTAT B W EEREXS T On-low (110 1 140Hz) A1 On-high (150 A1 180Hz)
AT FATRIN M1 H CFC (TR BT A 1) i 4 I (8] B2 A X6 T+ K] F-'epoch'[F (54,
2987.5) =6.74, P50.0001, gp2=0.10811X X FIlfi/ARAERHH (130 F1 160Hz)

(P50.0001) & 6A Frox. B 1 5HTE &R (P50.0001) & AR,

% T On-low Al On-high 461 (P40.05) , Hﬂtzxﬁ BEZES, WK 6B Ml C Fix.

XRPTEIRIR A FWEERN N CFC T2 1 /0B A Be L. EERZ, XFPLEiR
YL CFC SIS, BN ’Iﬂ“k%ﬁ“}%ﬁ’]ﬁﬁAﬁLi 7P SR
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DBS-gamma cross-frequency coupling in PD

drastically reduce efficacy (Huang et al., 2014). Similarly, Di
Giulio et al. (2019) showed peaked DBS frequency tuning
curves in gait performance.

In conjunction with the fact that CFC was not signifi-
cantly increased by non-clinical stimulation, the lack of
clinical efficacy when changing stimulation frequency by
as little as 20 Hz in our study could be related to long
term effects of chronic stimulation. All participants in our
study were chronically stimulated for 6-12 months.
Figure 6B indicates that DBS with ineffective frequencies
may slightly increase CFC after 1 min, although this is
not significant. This suggests that there is a very small
physiological effect of inefficient stimulation, which
might not be sufficient to influence the clinical state of
the patients. At this point we can only speculate that with
prolonged DBS, functional adaptations within the net-
work might induce a preferential resonance or tuning to-
wards the applied stimulation frequency, explaining the
observation that only the clinically optimized chronic
DBS frequency increased CFC and improved motor per-
formance. During the initial programming shortly after
DBS surgery, such tuning might not be present, leading to
clinically positive responses over a range of frequencies.
Further studies are needed to investigate whether tuning
is modulated by chronic stimulation. Such studies should
include a systematic testing of smaller frequency intervals
as well as serial testing of stimulation frequencies that
begins soon after surgery.

Conclusion

This study is the first to demonstrate concurrent oscilla-
tory modifications introduced by STN-DBS over a
distributed cortico-subcortical network with the help of
HD-EEG, showing that STN-DBS modifies activities in
multiple connected regions. Such network-wide impact
might  ease pathological
Specifically, the power-to-power CFC between FTG and
VTA power at the stimulation frequency, which correlates
with motor scores, provides further impetus to study the
role of gamma oscillations in normal and abnormal motor
control. Future studies, including effective connectivity
measures, could substantially aid in disentangling the pos-
sible mechanisms that cause the observations made here.
Biomarkers derived from HD-EEG have the potential to
provide an objective and reliable tool to support clinicians
in finding optimal stimulation parameters.

network-wide activities.
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