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Functional MRI of human brain in musicians and non-musicians
CUI Heng-wu, ZHANG Shi-zheng, DI Hai-bo, et al(Department of Radiology, Sir Run Run Shaw H ospital, College

of Medicine, Zhejiang University, Hangzhou 310016, China)

[Abstract] Objective: To explore the differences in brain activation between musicians and non-musicians by use
of functional MRI. Methods: T welve right-handed musicians and t welve right-handed non-musicians were recruit-
ed in the study- During a listening task, they were scanned on the Sigma 1.5T scanner (GE) while they were pas-
sively listening to several segments of music of “the Butterfly Love” and the white noise with same physical ener-
gy. Results: Both musicians and non-musicians demonstrated bilateral transverse gyrus weak activated while lis-
tening to the white noise. But when listening to music, they showed bilateral temporal areas strongly activated in-
cluding superior temporal gyrus, transverse gyrus and some middle temporal areas. Moreover, musicians showed
relative left dominance ( 10/12), whereas non-musicians demonstrated right dominance(11/ 12).Furthermore, be-
sides bilateral temporal areas, more and stronger activated areas were found in musicians such as cuneus, pre-
cuneus, medial frontal and left middle occipital gyrus. Conclusion: There are different neuro-patterns between mu-

sicians and non-musicians.
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Table 1 Main activated areas and their coordinates in musicians and non-musicians when listening to music (mean

act ivat ed maps)

. Musicians Non-musicians
Activated
(R,L) volume center of coordinates volume center of coor dinates
areas (mm?) " v B () . v S
Temporal lobe
Transverse gyrus (R) 999 - 56 17 11 1215 - 54 19 12
(L) 1134 52 19 12 783 51 20 12
Superior temp or al (R) 6723 - 55 13 4 8127 - 57 15 6
(L) 8613 53 27 11 6777 54 21 10
Middle tempor al (R) 594 - 60 28 -7 864 - 63 32 -2
(L) 1458 49 73 19 378 57 47 -4
Frontal lobe
Superior frontal (R) 783 - 33 - 18 49 - - - -
(L) 1728 3 10 54 - - - -
Middle frontal (R) 1269 - 55 -5 41 1917 - 44 - 11 39
(L) 1701 43 -2 48 - - - -
Inferior frontal (R) 972 - 44 - 35 5 594 - 46 - 10 28
(L) 324 53 - 26 -5 - - - -
Medial frontal (R) 2106 -4 4 55 - - - -
(L) 3321 5 4 56 - - - -
Precentral (R) 2592 - 55 4 10 2079 44 4 27
(L) 4617 50 6 29 1485 52 4 21
Parital lobe
Inferior parital (R) 351 - 57 26 30 297 - 56 28 27
(L) 2187 51 33 26 1837 51 30 29
Postcentral (R) 4104 - 60 15 21 1809 - 59 18 16
(L) 4023 55 17 20 1836 55 18 19
Occipal lobe
Middle occipal (R) - - - - - - - -
(L) 675 23 91 15 - - - -
Precuneus (R) 324 - 35 69 39 - - - -
(L) 1620 37 73 38 - - - -
Cuneus (R) 459 -8 87 17 - - - -
(L) 1998 6 91 15 - - - -
Cingulate lobe (R) 432 -5 50 11 351 -3 47 13
(L) 513 4 48 14 297 5 51 12
Cerebellar (R) 648 -3 51 -1 729 - 10 53 -3
(L) 1539 2 60 - 13 621 3 54 - 15

Ster eotax ic coordinates refer to the atlas of Talairach and T ournoux ( 199). L:left; R: right

Fig. 1 Mean activated map of musicians in auditory area Fig.2 Mean activated map of non-musicians in auditory
when listening to music area when listening to music

Left dominance in auditory areas Right dominance in auditory areas
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Fig 3 3D activated map of musician and non-musician
when listening to music
Left map of musicians showed more areas were P
stronger activated, especially in cuneus, precuneus, medial
frontal and left middle occipital gyrus; Right map of non-
2
musicians showed fewer areas were activated
b
[2 4
11 Mann-Whitney
2
P [10,11]
(U= 10. 00,p= 0.00) 2
2 ) Bever
. [12]
(mm®) Chialrell
Table 2 Volume of both temporal activated areas in ( )
every musician and non-musician, and com- ( ) >
parison of two sides(left-right) (mm?®) s (
Musicians Non-musicians ) 5
boas T Tight left - s et right left- [13, 14]
SRS temporal temporal  right SUDIETS temporal temporal right
1 13743 10287  + 3456 1 6885 10071 - 3186 (10/12 >
2 14985 9855 + 5130 2 7263 7830 - 567
,2/12 > ),
3 13392 10044 + 3348 3 11448 12420 - 9712
4 8748 6264 + 2484 4 6561 9180 - 2619 (1 /12 >
5 9288 6453  + 2838 5 5670 6723 - 1053 1/12 > )
6 11907 8856 + 3051 6 10017 12474 - 2457 )
7 10530 7101  + 3429 7 7587 9720 - 2133 ’ 9
8 15552 12177  + 3375 8 7371 10044 - 2673 ( )
9 10017 5589  + 4428 9 8154 12177 - 4023 1
10 993 6534 + 3159 10 6426 8208 - 1782
11 8370 8856 - 486 11 7803 11070 - 3267
12 9018 11907 - 2889 12 8640 7182 + 1458 ? ’
M(QR)* - - +3253.5(877.5) - - - 22950(2065. 9 5
* Mann-Whitney Test U= 10. 00, P= 0. 00
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