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Identification of Hand Motor Area using Functional MRI for the Epilepsy Patients
with Lesions around the Motor Area
— Comparison with the MEG and Intraoperative Functional Mapping —
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Abstract:

[Objective] We evaluated the localization of motor function using functional MRI for the epilepsy patients with
lesions around the motor strip. To evaluate the efficacy of F-MRI, we compared the localization of motor area
between MRI, functional MRI, direct cortical stimulation, and Magnetoencephalography.

[Method] Total 16 epilepsy patients were included in this study. Motor strip detection on MRI was performed
based on the Iwasaki's method. F-MRI was performed using 1.5 tesler MRI, task of tapping fingers in each hand.
The activated area was visualized over the MRI and compared with the results of other modalities.

[Results] We divided the patients into two groups based on the identification of motor strip on MRI. Ten patients
showed clear anatomical motor strip on MRI, in which nine exhibited single gyrus activation, concordant with the
anatomical motor strip on MRI. Only one patient showed two gyri activation. Six patients showed unclear motor
strip on MRI, in which 3 demonstrated single gyrus activation, concordant with the direct cortical stimulation
results. Three patients presented two gyri activation, evolving true motor strip. Four patients underwent MEG
examination, which showed concordant results with the cortical stimulation results.

[Conclusions] F-MRI is useful for the preoperative motor area estimation, especially for the patients with clear
central sulcus on MRI. If more than two gyri would be activated on functional MRI, further evaluations of MEG, as

well as intraoperative functional mapping would be recommended to confirm the correct motor strip.
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Activated
Identification Other Gyri on
No. Age/Sex Dx MRI of motor strip ~ examination F-MRI Symptom  Seizure Therapy
1. 61/F L-F/P meningioma  L-F/P tumor + - 1 Epilepsy  SPS-CBZ Total
removal
2. 73/M  R-C meta R-C tumor + - 1 Epilepsy  SPS-SGS GK
3. 42/M  L-motor AVM L-motor AVM + SEP/MEP 1 Epilepsy  SPS-SGS  Total
removal
4. 56/F L-Cmeta L-C tumor + - 1 Epilepsy  SPS-SGS GK
5. 42/F R-F R-F tumor + SEP/MEP 1 Epilepsy = headache Partial
oligodendroglioma removal
6. 28/F R-C AVM R-leg motor + - 2 Epilepsy  SPSz GK
mass
7. 26/F L-F, T glioma L-T diffuse + Awake/MEG 1 Epilepsy, SPS-SGS  Subtotal
mass aphasia removal
8. 26/M  L-P glioma L-P tumor + SEP/MEP/MEG 1 Epilepsy  SPS-SGS  Partial
removal
9. 70/M  L-P meningioma L-P tumor + — 1 Epilepsy  SPS GK
10. 16/F L-P cavernoma L-P mass + MEG 1 Epilepsy  SPS Total
removal
11. 40/M  L-F glioblastoma L-F diffuse - SEP/MEP 2 Epilepsy, SPS Partial
tumor paresis removal
12. 40/F R-P meta R-P tumor — SEP/MEP 1 Epilepsy  SPS Total
L-FC medial removal
13. 29/M  L-FC glioma cystic mass - SEP/MEP 1 Epilepsy  SPS-SGS  Ppartial
removal
14. 54/M R-motor meta R-C tumor - SEP/MEP 2 Epilepsy, SPS-SGS Partial
paresis removal
15. 72/M  R-P glioblastoma R-SMG-AG - SEP/MEP 1 Epilepsy  SPS-SGS  Partial
removal
16. 29/M  L-P glioma L-P tumor - Awake/MEG 2 Epilepsy, CPS-SGS Partial
aphasia removal

Abbreviations: M=male, F=female, L=left, R=right, F=frontal, T=temporal, P=parietal, CS=central sulcus,

SMG-supramarginal gyrus, AG=angular gyrus, MEP=motor evoked potential, MEG=magnetoencephalography, SPS=simple partial seizure, CPS= complex partial seizure,

SGS=secondarily

lized seizure, meta

ic tumor, GK

knife radiosurgery

Table 1 Summary of the patients with motor and paramotor lesion
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Identification of central sulcus.

Central sulcus (Red line) exists at the posterior
end of superior frontal gyrus (blue arrow).

Motor strip is located anterior side of central sul-
cus.

Fig. 1
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Fig. 2 A: Left parietal cystic lesion is located posterior to

the central sulcus.

B: Right finger tapping task.
Activated area (white square dot) revealed
anterior side of left central sulcus.

C: Left finger tapping task.
Activated area exhibited anterior side of the
right central sulcus.
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Fig. 3 Case 13, Gemistcytic astrocytoma (grade 3)

A, B: The tumor located parietal lobe near the
motor and sensory area.

C, D: Functional MRI showed two gyri activation
just anterior part of tumor.

E, F: MEG study exhibited the motor magnetic
field one gyrus anterior from the tumor mar-
gine.

Fig.4 Intraoperative functional mapping of Case 13
A: Operator confirmed finger motor area estimat-
ed by F-MRI, using Neuronavigation system.

SEP of contralateral stimulations of median

nerve presented the N20 phase reversal

between the electrode No.2 and No.3 on the
monitor.

: Exposed left hemispheric cortex of Case 13.
Functional mapping showed the clear central
sulcus (blue line), which divided the four chan-
nel electrodes between the electrodes No.2
and No.3.

Dotted line presented the tumor area.
Light green area represented the finger motor
area estimated by the F-MRI.

B:
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