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Table 1. Determination of Hemispheric Dominance by fMRI

Right Hemisphere  Left Hemisphere
Dominance Dominance
Right-handed(n=7) 0 7
Left-handed(n=1) 1 0
Ambidextrous(n=1) 1 0

Table 2. Lateralization Indices of Volunteers by fMRI
Whole Frontal Lobe
Auditory  Visual

Inferior Frontal Gyri

Volunteer No. - -
Auditory  Visual

1 0.94 0.87 0.55 0.90
2 0.55 0.56 0.54 0.40
3 0.85 0.82 0.31 0.78
4 0.24 0.50 0.13 0.64
5 0.76 0.63 0.76 0.17
6 -0.13 -0.78 -0.19 -0.14
7 -0.33 -1 -0.14 -0.63
8 0.67 0.37 0.76 0.12
9 1 0.70 0.20 0.44
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Fig. 1. Axial functional MRI activated maps in volunteer 1.

A. The activated signals by auditory method shows confluent activation in left inferior frontal gyrus(arrows) with minimal activa-

tion in right hemisphere.

B. The activated signals by visual method shows less activation than that by auditory method in left frontal gyrus(arrows).
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Fig. 2. Axial functional MRI activated maps in volunteer 4.

A. The activated signals by auditory method are mainly seen in left inferior frontal gyrus(arrows) with minimal activation in right
hemisphere.

B. Greater activation is noted in left inferior frontal gyrus(arrows) on fMRI by visual method.
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Determination of Hemispheric Language Dominance Using
Functional MRI : Comparison of Visual and Auditory Stimuli*
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Purpose : To assess the difference between auditory and visual stimuli when determining hemispheric lan-
guage dominance by using functional MRI.

Materials and Methods : In ten healthy adult volunteers (8 right-handed, 1 left-handed, 1 ambidextrous), motor
language activation in axial slices of frontal lobe was mapped on a Simens 1.5T Vision Plus system using sin-
gle-shot EPI. Series of 120 consecutive images per section were acquired during three cycles of task activation
and rest. During each activation, a series of four syllables was delivered by means of both a visual and audito-
ry method, and the volunteers were asked to mentally generate words starting with each syllable. In both in-
ferior frontal gyri and whole frontal lobes, lateralization indices were calculated from the activated pixels. We
determined the language dominant hemisphere, and compared the results of the visual method and the audito-
ry method.

Results : Seven right-handed persons were left-hemisphere dominant, and one left-handed and one ambidex-
trous person were right-hemisphere dominant. Five of nine persons demonstrated larger lateralization indices
with the auditory method than the visual method, while the remaining four showed larger lateralization in-
dices with the visual method. No statistically significant difference was noted when comparing the results of
the two methods(p=0.05).

Conclusion : When determining hemispheric language dominance using functional MR, the two methods are
equally appropriate.
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