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Fig. 2. Average time course plots(A) in the region of
interest during the alternative tasks, reference curve(B),
and hand task periods(C). Note the delayed activation of
signal intensity after onset of hand tasks.

Fig. 1. Selected functional MR imag-
es were acquired during the motor
task of right hand movement. Note
high signal intensity of the superior
sagittal sinus and the cortical vein
in template image(A). Activation i-
mage(B) shows activation in the co-
ntralateral sensorimotor cortex for
right hand task and superimposition
of activated pixels on the template

image(C).
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Fig. 3. Functional images of single
motor task and alternative motor
task. Note that the activated areas
of two tasks are similar regarding
locations and areas on the two sets
of images.

Both Hand

Table 1. Number of Activated Pixels in the Sensorimotor
Area during Single and Multiple Hand Tasks.

Right hand Left hand Both hand
Subjects
Single Multiple Single Multiple Single Multiple
1| 111 115 116 99 210 227
2 116 104 138 126 231 221
3 105 89 121 101 171 150
4 112 102 60 73 189 192
5 83 75 108 91 161 143
6 41 38 36 33 115 92
p-value 0.075 0.115 0.173
2
BE ARn=0o4 0h3 93 $5 -2 32 g0
X BREE nodon] 92, 43, G £ $ES 47
A A9e 2l 5% A2 A o] 25} 5] W)
Al BF 5U3 43} 498 1rH(Fig. 3). o1F A 35
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Table 2. Percent Changes of Increased Signal Intensities
in the Activated Sensorimotor Area during Single and
Multiple Hand Tasks.

Right hand Left hand Both hand
Subjects
Single Multiple Single Multiple Single Multiple
1 4.8 6.6 4.9 7.4 5.5 8.3
2 5.6 6.1 5.2 6.9 4.9 7.3
3 6.0 6.9 6.3 8.2 5.3 6.4
4 49 6.2 4.5 6.1 5.1 )
5 5.9 6.1 6.5 L 6.7 8.3
6 7.5 9.6 7.3 10 6.7 9.2
Average 5.8 6.9 5.8 el 5.7 7.8

Average percent change of single task group;5.77 = 0.9
%, that of multiple task group;7.48 £ 1.22%. There was
statistically ~significant difference between two task

groups(p(.001).
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A Comparative Study of Single and
Multiple Hand Tasks Using Functional MRI'

Byung Suck Shin, M.D., Ho Kyu Lee, M.D., Sung Tae Park, M.D.
Dong Eun Kim, M.D., Myung Jun Lee, M.D., Choong Gon Choi, M.D.
Jae Kyun Kim, M.D., Dae Chul Suh, M.D., Tae Hwan Lim M.D.

! Department of Diagnostic Radiology, Asan Medical Center, College of Medicine, University of Ulsan

Purpose:To assess, using functional MRI and by comparing activated motor sensory areas, the
independence of brain activation during single and alternative multiple hand tasks.

Materials and Methods: The subjects were six healthy volunteers. Using at 1.5T Siemens system
and single shot FID-EPI sequencing(T2" weighted image ; TR/TE 0.96msec/61msec, flip angle 90°,
matrix size 96X 128, slice thickness/gap 5mm/0.8mm, FOV 200mm) and T1-weighted anatomic
images, functional MRI was performed. The paradigm of motor tasks consisted of appositional
finger movements;the first involved the separate use of the right, left, and both hands, while an
alternative task involved the use of the right, left, and both hands in sequence. Using cross-corre-
lation method(threshold:0.6) and fMRI analysis software (Stimulate 5.0), functional images were
obtained. The activated area of brain cortex, the number of pixel, the average percentage change in
signal intensity, and correlation of the time-signal intensity curve in the activated motor area were
analysed and compared between the two task groups. Statistical analysis involved the use of
Wilcoxon signed-rank test.

Results: It was seen on fMRI that during both single and alternative motor tasks, the same areas
were consistently activated;in four volunteers, most activation occurred in the contralateral pri-
mary motor area. Between the two task methods, the average change in the number of activated
pixels was 12.3+5%, but the difference was not statistically signiﬁcant(P)O.l). Increased signal in-
tensity in the alternative task group(7.48i1.22%) was more statistically significant than in the
single task group(5.77£0.9%) (P(.001). With regard to the time-intensity curve, there was signifi-
cant correlation between the two groups(0.87 + 0.07).

Conclusion:Brain activation did not differ according to whether the motor task was single or
alternative. We therefore suggest that during multiple stimuli, the relevant functional areas and
neuronal column are activated independently.

Index words: Magnetic resonance(MR), motion studies
Magnetic resonance(MR), technology
Brain, MR
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