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BOLD-fMRI in sensory area and motor hand functional

area with brain tumor in the central area
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Abstract; Objective  To explore the geomorphological performance, the characteristics of
volume , and the largest signal intension of blood oxygenation level dependent functional magnetic reso-
nance imaging ( BOLD-fMRI) in brain tumors located in or closed to the central area. Methods We
recruited 13 normal volunteers and 31 ( 13 benign tumors and 18 malignant tumors ) patients with
brain tumor located in or closed to the central area,to examine both side hand motor and tactile func-
tion by BOLD-fMRI and obtained the activation map and its superposition image with T1 imaging, the
volume , and the largest signal intension of the functional area by SPM software which manipulated the
raw data in the off-line work station. The volume and the largest signal intension data of the functional
area were ststistically analyzed by SPSS 13.0. Results The volume and the largest signal intension
of the activation map in the normal functional area had hemisphere advantage. There was difference in
the activated signal pixel number and the largest signal intension of the functional area between the

benign brain tumors , malignant brain tumors, and the normal volunteers (P <0.05). The shape,
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anatomic location , the volume , and the largest signal intension of the functional area were changed in

the patients with brain tumors. Conclusion

BOLD-fMRI is a valid method to assess the pre-surgical

risk of patients with brain tumors, which can get the volume, the largest signal intension, the basic

shape , and the anatomic location of the functional area.
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Tab.1 Comparison of the activated signal pixel and the largest signal intension of sensory and motor area between right

hand and left hand on 10 control subjects

M1 Sml
F . .
B t P ERIETEE o p Bx t P ER(ESWE ¢ P
A£F 10 223.5£59.12 76.85 +12.31 202.5 £44. 11 75.46 £15.27
2.410 0.032 2.898 0.009 2.194 0.047 2.355 0.037
ZEF 10 166.6 £45.58 61.40 £11.52 163.8 +34.15 60.24 +13.58
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Tab. 2 Activation of the functional area on patients’ s
tumor side
i g 2 5 n M1l SMA HAhizsh X Sml
S 17 17 16 15 15
B 13 13 13 11 13
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Bl RERERE. BOLD-fMRI 755 (00 M1 DX 37 988 SR K 1K, i 328 3l XRITRS , DU A iz 3l DX
Fig.1 Patient with brain glioma. BOLD-fMRI showing that M1 on tumor side locates in peritumoral edema area; latero-frontal

motor area moves forward; and latero-, anterior-, and post-motor area on control side is displayed.

B2 MRBEE. A B IREX AR, ML [ HT AN AL JEZSA N, AT 12 3 X HMES , v gl Toik eIk s B Bng T g
JAE DIREX 1 R AMINES AL, 532 sh D RE X A T e, FE A AN
Fig.2 Patient with meningioma. A :Functional imaging of motor area showing the irregular M1 shape, anterolateral displace-
ment, lateral displacement in latero-frontal motor area, and unidentified central sulcus. B:Functional imaging of sensory area

showing the irregular shape, anterolateral displacement, and partly overlaped motor area.
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Tab.3 Comparison of the activated signal pixel and the largest signal intension of M1 and SmI among patients with benign

tumors or malignant tumors, and control subjects

M1 Sml

=3 — N
BRL FoooP ERfEEME  F P BEM FoP mRfESWE OF P

ErE 17 46.60£49.137% 27.43 +23.78 " 29.80 +19.23*# 22,67 +11.34 "%

Rk 13 105.20 £73.86%  11.93 0.000 47.34 +14.74% 18.40 0.000  76.00+23.77% 117.69 0.000 39.87 +15.52%  24.29 0.000
IEHYL 10 166.60 £45.58 61.40 +11.52 163.80 +34.15 60.24 £13.58

5 R, « P <0.05; SIEHAIHLE, ## P <0.01; SIEH 4L, AP <0.05,
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