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Real-time coil navigation system for high pricision TMS mapping in motor cortex
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Abstract: In order to establish an effective method to characterize primary motor cortex (M1) representation, we here
aimed to develop a real-time coil navigation system for transcranial magnetic stimulation (TMS). Our system consists of
real-time detection of the TMS coil position and estimation algorism of the center of gravity (CoG) and the motor map area
of TMS-evoked potentials. While the experimenter applied TMS around the area with the guide of navigation system, the
algorism automatically estimates the position of the CoG. Concordance correlation coefficient(CCC) of the area, an
indicator of the reproducibility, showed higher value with using navigation system (with Navi: CCC>0.6, without Navi:
CCC=0.308), suggesting that our developed system enable us to accomplish TMS mapping with better reproducibility.

Key Words: TMS mapping, MEP, motor cortex
1. &=-8BM

PRI AR AL (TMS) 1, KIKMECEEEN B )0 b 3
Bix I U CEMSICIES 21255 REF B o S 4 IR
BICHRD 200y — N ELTHOLR TN S,
COREEREK IR ER B 2 EERREKR L LT
HONTWDZ Eb, HEEDHIE O A 7 =X LOfFER
R 1% D SR RS RE O HUE O BRI, TMS 12 X 5 #H -
SR THME 25, TMS ZHW-FHED S B, —K
EEEFOZEMBIEN Y ZERILT A vy B S FBEE, Y
NEYTF—va VIROEBIIEECHEIERIBEDO A =X
LPiR A EB T 5 ETOMGERRE V. LaLans, &t
TR THNLNR TS TMS <~ v BV 7O —fRITFIEI
EfE72RHNCZ < O & F I EET D700, BREREGIC
AL THERAT 2 72 DI CIEM R EZ1T 2 FiEO
BN MLETHD.

i, vande Ruit 72513, ff = A VO EZFHHEIL
7o BT, BRI R T X MK T D 2 & TR
MaEMfHTEHTE (T avv 7k L,
FOHAMEEZREL TWD, RIFETIL. S HITEHIRE
EEODITOOTRE LT ES—va v AT A%
L, TOAMEERIETHZ L2 HME L. BEMIC
3 A & L ORI E BLR & U 7L Z A MITHRE
W7 4— RNy 7 L, AEMLEEZ—7 >y e LEHnD
P S D EE R ENL (Motor evoked potential : MEP) @
3T — X H IS B MimEE AW CTER L~y 70
HLZE  (Center of gravity : CoG) 8 L OVSE#iPH (Area)
EBREH L CHERRT DI LT, Dlanfiliiagk ©mks
Dy T RERTHVAT AR L. CoG it~
v TOFEDEALZ, Area ITSEFEIROHPH D2 270
BEFTHEOICHNLNTEY, ZRHDONRT A= % 1EHE
WA 2 Z i~y TOEWKESAART EEX LN
5.

2. =B
2.1 WA L FHARA:

WREITEE A 134 (24£455%) & Lz, FHHNEE
MEEAT, ARiEibiE 2eic) J v 7 ASETRETIT-

370

7-. FIGEVEANL (Electromyography : EMG) 1375 Al o> 58
RIFRIEF (FCR), BAIFRMA (ECR) LV 5 L7z (F
T E %% 15-3000Hz, B2 7"V o J A 5000Hz) . £7-,
TMS X FCR % % —% v k & LTI\, MEP I TMS 23474
NTH S 15ms~25ms # IHN 5353 BENLD peak-to-paek L
DEH L. £7-, & 5% E) (Background EMG : BGEMG)
% TMS 23T % 5Sms~50ms Rl D 51 B 0 2 e %) V5 4R
(Root mean square : RMT) X W& H L7=.

22 FEBRIAT A

VAT AMERRER L, S —va AT LD GUI
X 21277, GUI KON AT AN O 7 a7 F Ak
LabView (National instrument #£) (2L WAERE L7z, =241
PLEDT 4 — RNy T {IH AL KNA A FOBEKHNTEE = A v
EAEBEAFEHA L. FOT AT LAONENIZ, MEP &%t
IS B RIBEAED 3 IRTTT — & HISEMEEIC LD 7 1 v
T4 TTDHIETYy T EERL, CoG & Area &
BHLT7 4 — KNy 7 T 5HREEMAAATE. £,
MEP |X BGEMG D84 %175 Z &b, BGEMG 7?3
50UV LW KR&EWTF—X I L, FHERMETI 2N
T HMBEZREE LT,

Navigation system

Labview GUI

Real-time Feedback
to investigator

- CoG

- Area

- Coll Position

Experimental setup

3 cameras

Compact DAQ
DATA logging

Fig. 1 Experimental configuration
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Fig. 2 GUI of navigation system
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Fig. 3 Typical TMS mapping of each method
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Table 1  The result of t-test between methods

Without NAVI With NAVI

Mean sSD Mean SD p-value
Area 800 813 484 422 0.277
xCoG 10.3 4,59 5.71 4.11 0.004
yCoG 8.63 7.28 4.45 3.81 0.074
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