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Abstract: [ Objectives] To explore the effect of diffuse glioma with precentral—gyrus invasion on fMRI activation maps
by grasping T—fMRI. [ Methods] A total of 56 diffuse glioma patients were divided into precentral-gyrus invasion
(PGI: n=21) and precentral-gyrus non—invasion (PGNI: n=35) groups. Three statistical thresholds (P value: 107, P1;
10, P2; 10, P3) were set to obtain the activation maps accordingly (V1, V2 and V3). The interhemispheric and bilat-
eral precentral gyrus activation volumes ratios (IAVR and PAVR) were calculated, respectively. The activation volumes
[AV1=V1-V2; AV2=V2-V3; AVn (ipsilateral)/A'Vn’ (contralateral) , n=1, 2] within two statistical thresholds and

the corresponding interhemispheric ratio was further compared. In addition, the associations of tumor characteristics with
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IAVR and PAVR were analyzed.[ Results] Compared with PGNI, PGI showed significantly decreased IAVR at p1, and the
same trends of PAVR in PGI at P1 and P2 (P<0.05). However, neither IAVR nor PAVR showed significant differences
at P3. PGI showed significantly lower ratios of AV1/A V1’ than PGNI (P=0.02), except for A V2/AV2’. Additionally,

within PGI, PAVR was negatively correlated with tumor volume (P=0.043), and the distance from the tumor to the hand—

knob was positively correlated with the IAVR and PAVR (P <0.05).[ Conclusion] Diffuse glioma invading eloquent areas

tended to affect interhemispheric asymmetry of activation at relatively lower statistical thresholds than diffuse glioma with-

out invasion, rather than stricter statistical thresholds. Multiple ranges of statistical thresholds were recommended to ana-

lyze T-fMRI.

Key words: diffuse glioma; hemispheric; precentral gyrus; activity clusters; functional MRI.
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The red and blue marked areas represent the activation voxels in the ipsilateral hemispheres (V1, V2, and V3) and contralateral hemispheres (V1’,

V2’, and V3’), respectively. The orange and green marked areas represent the activation voxel differences (A V1 and AV2; AV’ and AV2’) be-

tween two activation thresholds in the ipsilateral and contralateral hemisphere, respectively.
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Fig.1 An example of gliomas in the right hemisphere
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Table 1 Baseline characteristics of included patients with diffuse glioma

Parameters PGNI (n=35) PGI (n=21) /X /e P
Agelyear 38.2+13.2 42.6+11.8 1.272° 0.209
Gender 0.180" 0.678
Male 22 12
Female 13 9
Tumor hemisphere 0.595" 0.450
Left 22 11
Right 13 10
Tumor grade (WHO classification) 6.675" 0.036
I 25 8
I 3 6
% 7 7
Tumor volume/mm’ 35740 (25920~66 760) 100 700 (35 869~126 595)  -3.004"  0.003
Distance from tumor to hand knob/mm’ 27.65+14.16 11.45+12.60 -4315° <001

PGNI: precentral-gyrus non—invasion ; PGI: precentral-gyrus invasion. " ¢ value; " ¥’ value; ~ z value.
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A: A 52-year—old man with low—grade gliomas without precentral gyrus invasion. B: A 61-year—old woman with high—grade gliomas affecting the

precentral gyrus. The red and blue areas represent the activation volume in the ipsilateral and contralateral hemisphere respectively. The activation vox-

els at different thresholds in the ipsilateral (P1: red, P2: orange, and P3: yellow) and contralateral (P1: blue, P2: green, and P3: cyan) hemispheres. C:

TAVR was lower in PGI (n=21) than PGNI (n=35) groups significantly at P1. However, at the P2 (PGI, n=21; PGNI, n=35) (D) and P3 (PGI, n=20; PGNI,

n=35) (E), the difference was not significant. IAVR: interhemispheric activation volume ratio. ** P<0.01.
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Fig.2 Glioma invading precentral gyrus decreased the interhemispheric activation volume ratio
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The red— and blue-marked areas represents the activation volume in the ipsilateral and contralateral precentral gyrus at three thresholds (A). There
was a significant difference in the PAVR between the PGI (n=21) and PGNI (n=35) groups at the P1 and P2 thresholds. The PGI group demonstrated sig-
nificantly reduced PAVR(B-C). However, at the P3 threshold, compared with the PGNI group (n=35), the PAVR of the PGI group (n=20) was lower, but
the difference was not statistically significant (D). PAVR: precentral-gyrus activation volume ratio. * P<0.05.
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Fig. 3 Glioma invading precentral gyrus decreased the bilateral precentral-gyrus activation volume ratio
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The green— and orange—marked areas represent the activation volume bhetween two thresholds in the contralateral and ipsilateral hemispheres re-
spectively (A). Compared with the PGNI group (n=35), the PGI group (n=21) with significantly lower of A VI/A V1’ ratios (B). However, no significant
difference was identified in the ratio of AV2/AV2’ (C) in the two groups (PGNI, n=35; PGI, n=21). * P<0.05.
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Fig. 4 Illustration of the activation volume differences at different thresholds in the PGI and PGNI groups
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