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[Abstract] Background With the development of image fusion technology in clinical application,
the fusion of "'C-methionine ("'C-Met) PET and MRI is also used in clinic. Based on different image results
in ""C-Met PET and MRI of gliomas, this article aims to evaluate the application value of integration of MRI
and ""C-Met PET in preoperalive assessmenl, intraoperative neuronavigation and tumor resection of glioma
surgery. Methods Twenty-five patients with gliomas were examined with both MRI and "C-Met PET
before operation. Based on the integrated 'C - Met PET/MRI images, the neuronavigation workstation
performed tumor delineation and calculated the tumor volume. Histological classification of tumors was
performed according to WHO grades. The percentages of discrepancy-PET (vPET not included in vMRI)
and discrepancy-MRI (vMRI not included in vPET) were evaluated on the fusion images. Results There
were 3 "C - Met PET/MRI integration patterns emerged after analysis of volumetric data. One group
included 15 cases (one was WHO II, six were WHO Il and eight were WHO IV) with vMRI included in
vPET with a low discrepancy-MRI. The second one included 2 patients with WHO Il gliomas with vPET
included in vMRI with a low discrepancy-PET. The third group included 8 cases (six were WHO II and
two were WHO IlI) with vMRI - different - from - vPET. Conclusion '"C-Met PET is able to accurately
delineate tumor boundary and sensitively target the region of high proliferation or metabolism. Different 'C-
Met PET/MRI integration patterns can be assigned in tumor classfication and are favorable for making
surgery plans.

[Key words] Positron-emission tomography; Magnetic resonance imaging; Glioma; Monitoring,
intraoperation
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Table 1. Clinical data of 25 patients with gliomas

No. Sex Age (year) Location Histological type WHO Grade Discrepancy-PET (%) Discrepancy-MRI (%)
1 Female 49 Frontal (L) Oligoastrocytoma Grade Il 0.00 62.73
2 Female 58 Frontal and temporal (R)  Oligodendroglioma Grade I 92.22 0.00
3 Male 46 Temporal (R) Oligodendroglioma Grade Il 20.42 49.48
4 Male 57 Frontal (L) Oligodendroglioma Grade Il 4.56 40.79
5 Male 34 Frontal and parietal (L) Oligoastrocytoma Grade Il 18.77 75.08
6 Male 50 Temporal (R) Oligoastrocytoma Grade Il 13.24 48.99
7 Female 39 Frontal (L) Fibrillary astrocytoma Grade Il 3.53 78.14
8 Female 48 Frontal (R) Anaplastic Grade Il 3.99 16.80

oligodendroglioma
9 Male 50 Frontal (R) Anaplastic Grade Il 49.19 37.65
oligoastrocytoma

10 Female 54 Frontal (L) Anaplastic Grade Il 28.80 56.96

oligoastrocytoma

11 Female 59 Frontal and parietal (R)  Anaplastic Grade Il 86.70 4.13

oligoastrocytoma

12 Female 63 Frontal (R) Anaplastic GradeIll 85.84 20.32

oligodendroglioma

13 Female 39 Frontal (L) Anaplastic Grade Il 0.14 0.90

oligodendroglioma

14 Male 53 Temporal (L) Anaplastic astrocytoma Grade Il 4.69 35.89

15 Female 65 Basal ganglia (L) Anaplastic astrocytoma Grade Il 54.73 A1l 221

16 Female 55 Parietal (L) Astrocytoma GradeIll 73.99 3.66

17 Male 45 Frontal and parietal (R) Astrocytoma Gradell 51.87 12.21

18 Male 43 Parietal (L) Glioblastoma GradelV 50.21 2.06

19 Female 42 Frontal (L) Glioblastoma GradelV 28.69 11.32

20 Female 47 Frontal and temporal (R)  Glioblastoma GradelV 72.80 0.63

21 Female 54 Frontal and parietal (R)  Glioblastoma GradelV 29.40 3.49

22 Female 54 Frontal (L) Glioblastoma GradelV 57.53 10.27

23 Female 55 Frontal (R) Glioblastoma GradelV 68.01 22.27

24 Male 63 Frontal (R) Glioblastoma GradelV 17.89 8.61

25 Female 70 Frontal (R) Glioblastoma GradelV 45.58 22.45

L., left, 220 ; R, right, 471l
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Figure 1  Graphic representation of the relation between

discrepancy precentages of both image modalities (discrepancy-
MRI, discrepancy-PET), where three different integration patterns
were observed.
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