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The Difference of Cortical Activation Pattern According to Motor Learning in Dominant and Non-dominant Hand: An fMRI

Case Study

JiWon Park, PT, PhD; Sung-Ho Jang, MD'

Department of Physical Therapy, College of Health Science, Catholic University of Daegu; 1Department of Physical Medicine

and Rehabilitation, College of Medicine, Yeungnam University

Purpose: Human brain was lateralized to dominant or non-dominant hemisphere, and could be reorganized by the

processing of the motor learning. We reported four cases which showed the changes of the cortical activation patterns

resulting from two weeks of training with the serial reaction time task.

Methods: Four righthanded healthy subjects were recruited, who was equally divided to two training conditions (right

hand training or left hand training). They were assigned to train the serial reaction time task for two weeks, which

should press the corresponding four colored buttons as fast as accurately as possible when visual stimulus was

presented. Before and after two weeks of training, reaction time and function magnetic resonance image (fMRI) was

acquired during the performance of the same serial reaction time task as the training.

Results: The reaction time was significantly decreased in all of subjects after training. Our fMRI result showed that

widespread bilateral activation at the pre scanning was shifted toward the focused activation on the contralateral

hemisphere with progressive motor learning. However, the bilateral activation was still remained during the performance

of the non-dominant hand.

Conclusion: These findings showed that the repetitive practice of the serial reaction time task led to increase the

movement speed and accuracy, as described by motor learning. Such motor learning induced to change the cortical

activation pattern. And, the changed pattern of the cortical activation resulting from motor learning was different each

other in accordance with the hand dominance.

Keywords: Motor learning, Serial reaction time task, Cortical activation, fMRI
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) Stgoilel 238 29 =2

lesen & Bullemer?9] 23l 7NE ALERSA|7F}A|(serial
reaction time task, SRTT)= A% %Zﬂoﬂ w2} theFsiAl 4
st 4 QxR AReslE A Al 2 33(SuperLab Pro
version 2.04, Cedrus, US)¥} AAJH R}Zof ARSsh= B3-S
WAL 2 SJEE A olg) o] HEES 4, 95 47)
o2 A= HkS 5| =(RB-830, Cedrus, US)S 7AFEE|(Think-
pad X61, Lenovo, US)o|| A3} /\]-53-3}041:} oJ&=HkS 17}
o] PAL A% shie] Fole] 4How B 47je] Hat
B A B R, AR A oHDPo = (47 o
o] B2 FA SRt A i, A5 A A
22 400ms, She] Aol AXIEIGER} Ak F Th) o
2 A30] ety el Azl A7 ARKinterstimo-
lus interval)-2 400ms, A= shd A A8 AI7FS 800ms
o2 sl¢laL, e FE iRl A= gAY, oA 9] ¥
b e IMAS olgsto] AASIITE A Al=ol thet
/g—,s:{g].% =18 _ JHT:_,] :’LA—]_Q_ =] H’]ZKH ]—Oﬂ/\*]?,] Z]-:'-.Q. ,TJ‘_]-E]—
T WA SIA Y A= =i Al WA 7oA e A=
25, Y WA 7oA A= W HEls F25% 5191t
(Figure 1).
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The changes of reaction time before and after training in the serial reaction time task

. o S1 F/22 427 275 152
Lt. Side Training
S2 F/21 402 250 152
. . S3 F/21 384 204 180
Ret. Side Training
S4 M/21 357 192 165
392.50+14.76 230.25+19.46 162.25+6.66
A25 Fujar oA Hoglon, =o]HA|(height threshold)  402msollA EH F 275ms, 250ms®E HEEAIZFO] 152ms,
=
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Lt. side Training

The cortical activation by the serial reaction time task before and after training in each of subjects. S1:

subject 1.
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