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An examination of neural mechanisms underlying error monitoring associated with
recovery of motor function
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The aim of this study was to integrate a new perspective of "performance
monitoring” as a crucial mechanism of motor learning into rehabilitation science. The error
detection capability that supports motor learning was evaluated by recording the error-related
negativity (ERN) and the correct-related negativity (CRN) in a spatial Stroop task. It was revealed
that both ERN and CRN predicted motor learning processes. Participants who had recovered from
anterior cruciate ligament (ACL) injuries exhibited a smaller ERN amplitude than healthy
participants, suggesting weaker performance monitoring. In addition, a simultaneous recording of
fMRI and ERN showed the importance of evaluating performance monitoring in association with the
functional connectivity between the anterior cingulate cortex and the anterior insulae. The paradigm

adopted in this study can evaluate ERPs independent of dynamic movements and thus is applicable for
any sporting subjects.
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B ICBE T D A OHEANTENL TWe, AIETIIZORTH, N7 4=~ AF=2Y
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ik [E] (anterior cingulate cortex: ACC, X 1)HISRDENLAL ST Th B 53, KIMFEIEAZ O 2 % i
<%\ % 7= (Holroyd & Coles, 2002), HEHIFRAFE TILERN (B EL U CRN) 23 FHibfE 2 5
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kricrmrsanshniz,

FEARM R TRII LR OBmY Thoohd, WIE T4, AFEEE) TlE, ZOMoER TR
THREIZ O TS HiEEED CRidi 35,

4. WHIERE
(1) FGEEEENIC K D MEE
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DREWHEIFEHED -7 (Matsuhashi et al., 2021, Psychophysiology) .

FRN ZFikd 272012, BI#E (40 4) ([CHRRHMERREZ ZITLCH b o7z, i e —
7% (1000 Ho)$e Rk o 1 BMZF L, RZ 2L CRISTH 2 ETholz, R UG
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D720 FRN CILEBRINFZEH O PRI/ ENE B 5 Z ERB I T,

EBR 1-3: AR—YHOZERBRE R T —< AE=X ) VB EELEOBRERND 2D,
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FERIEBEEDRII R I o725, RFF7 X b Tt 30 EHMAIZB W TEERR O EHREN
OO, REBROERIT. MEERRIRIC Lo GEEFEMEEINAZ L ZREB LT
% (Preprints T4, doi: 10.20944/preprints202205.0075.v1),

(4) fMRI 2 & % Wik

FEER 4-1 - BIEEERIZ VT 0 -tACS (6 Hz, 1 mA OASHHIEL) Z 5 H L. Bk B8 R AR
(dACC)~D AT ~T- VNEFHAHEY), ZEH R hL— 7% 0 -tACS |2 K 2 filiean, fil
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