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Genotyping glioma using MRI and PET and automated diagnosis in machine learning
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This study aims to identify the imaging characteristics predictive of TERT
mutations in isocitrate dehydrogenase-wildtype (IDHwt) histologically lower-grade astrocytoma (LGA).
In patients with pathologically confirmed IDHwt LGA with known TERTp mutation status, morphological
characteristics, semi-quantitative imaging biomarkers such as the tumor-to-normal ratio (T/N ratio)
on 18F-FDG-PET, apparent diffusion coefficient (ADC), and cerebral blood volume (CBV) maps were

compared between TERTp-wildtype and TERTp-mutant tumors or

grade Il and grade 111 astrocytoma.

There was no significant difference in the presence or absence of TERTp mutation, but there was a
significant difference between grade Il and grade 111 gliomas.
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Tablel
Tablel
TERTp-wildtype TERTp-mutant
p value
(N=35) (N=24)
Location
Brainstem 3 9% 1 4.2% 0.64
tempolo-insular 25 71% 16 67% 0.78
Thalamus 26% 4 17% 0.53
Calcification 9 26% 8.3% 0.17
Corpus callosum 12 34% 7 29% 0.78
Cortical involvement 31 89% 22 92% 1.00
Ependymal extension 27 7% 17 71% 0.76
well-defined margin 8 23% 3 13% 0.50
cyst 17% 1 4.2% 0.22
enhancement 18 51% 11 46% 0.79
Hemorrhage 4 11% 4 17% 0.7
Multiplicity 11 31% 6 25% 0.77
Necrosis 11 31% 7 29% 1.00
gyriform infiltration 4 11% 3 13% 1.00
TERT ADC CBV T/Nratio
Grade Grade
[Ikeda S, Sakata A, Okuchi S, Eur J Radiol. 2023 Feb;159:110658.]
Table2 Table3
Table2
TERTp-wildtype TERTp-mutant p value
ADC
mean 1.47 (1.24-1.61) 1.4 (1.32-1.55) 0.8
kurtosis 1.44 (-0.08-2.45) 1.01 (0.09-3.17) 0.87
skewness 0.72 (0.27-1.14) 0.64 (0.23-1.14) 1
5th 1.12 (0.90-1.24) 1.07 (1.02-1.16) 0.89
10th 1.19 (0.95-1.30) 1.13 (1.07-1.22) 0.89
rCBV
mean 1.8 (1.42-2.64) 2.18 (1.71-3.42) 0.32
kurtosis 5.45 (2.46-9.39) 6.56 (2.48-10.9) 0.75
skewness 1.82 (1.27-2.68) 2.22 (1.44-2.77) 0.06
90th 5.5 (3.97-8.22) 6.15 (4.80-10.0) 0.2
95th 7.27 (4.91-10.7) 8.42 (7.04-12.7) 0.23
99th 13.4 (7.23-14.4) 145 (11.4-16.9) 0.15
FDG-PET




T/N ratio 2.02 (1.54-3.24) 204 (L70-311) |  0.63]
Table3

Grade Il Grade llI p value
ADC
mean 1.51 (1.33-1.59) 1.4 (1.24-1.54) 0.2
kurtosis 0.86 (-0.33-1.83) 1.48 (0.30-3.41) 0.13
skewness 0.62 (0.21-0.96) 0.71 (0.41-1.26) 0.61
5th 1.15 (1.05-1.23) 1.03 (0.90-1.14) 0.04*
10th 1.22 (1.11-1.31) 1.12 (0.95-1.22) 0.04*
CBvV
mean 1.86 (1.24-1.86) 251 (1.80-4.30) 0.04*
kurtosis 7.96 (5.52-16.3) 2.88 (2.15-8.44) 0.04*
skewness 2.37 (1.87-3.27) 1.64 (1.25-2.55) 0.08
90th 431 (3.67-5.74) 8.07 (5.22-11.4) 0.01*
95th 6.09 (4.62-7.81) 10.7 (7.14-13.0) 0.01*
99th 10.8 (6.59-14.6) 14.4 (13.2-17.6) 0.03*
FDG-PET
TIN ratio 1.78 (1.41-2.12) 2.72 (1.79-3.67) 0.01*
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