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MRI prediction method for brain glioma based on LASSO regression
XU Kuncai, ZHANG Ning, LIAO Yilong

(School of Intelligent Engineering, Guiyang Institute of Information Science and Technology, Guiyang 550025, China)

Abstract; Addressing the issue of low accuracy in predicting brain gliomas of different levels in clinical practice, this paper proposes
a brain glioma MRI prediction method based on LASSO regression. Firstly, based on Pyradiomics, the first—order statistical features,
morphological features, and texture features of brain gliomas in Tlce enhanced images from the BraTS2019 dataset are extracted.
Then, Mann Whitney U test is used to select features for different levels of brain gliomas, and a clinical prediction model is

constructed using 10 fold cross validation based on LASSO. Finally, by comparing the diagnostic performance of SVM model and

ELM model, the results show that the prediction model based on LASSO regression has better diagnostic performance.
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H normalize & True, normalizeScale } 500,
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ARSI T PSR 2R 2 18] i 23 () HESI DG &,
B N K E LA H B ( GrayLevel Cooccurence Matrix,
GLCM) | JK & i #2 1 B 4 B4 ( Gray LevelRun Length
Matrix , GLRLM) | JK & RUST IX 384 B ( Gray LevelSize
Zone Matrix, GLSZM ), 4B ¥ Jx J& 22 5 4 MF
( Neighbouring Gray Tone Difference Matrix, NGTDM )
FK BEAH 5 %6 % ( Gray Level Dependence Matrix,
GLDM) , FELHZHUT 107 MR RHHE,
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Xt 4R B 107 A AR FEAE, R A Mann -
Whitney U Test Xf Il 55 o HGG Al LGG #1748 11
M, EFE HGG 5 LG ZIM ARG 25 (P <
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PEZJGAFAE HGG 5 LGG Z A 92 AN ARAHIE B
At E X,
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XFFRHEERE Z 5 19 92 AN SEARRRE , SR H 5/
2SI 4R T BE £ 981 ( Least Absolute Shrinkage and
Selection Operator, LASSO) !'"®! gE— 2 e B4R AE -4 8
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( RootMeanSquared . Skewness ) Fl 4 4~ -y M =1 Bir 4 B
¢ 1E ( GLDM _ LargeDependenceLowGrayLevel Emphasis
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6 M T B R A R T4 43, RS AL i
FERTAOAL AR 1 7, A 43 RIS A i Y58
YN R
Score = 1.608 + 0.573 X RootMeanSquared +
0. 385 x Skewness — 0.012 x
GLDM_LDLGLE - 0.004 x GLSZM_LAE +
0. 808 x GLSZM_SAE - 0.001 x
GLSZM_ZV (1)
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Fig. 1 Visualization of LASSO model construction
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Fig. 2 ROC curves of different classification models on training sets and test sets
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Table 2 Diagnostic performance of different classification models for High—Grade Glioma (HGG) and Low—Grade Glioma (LGG) in brain

tumors
Model Data AUC (95%CI) Accurary Sensitivity Specificity PPV NPV
LASSO Train 0.935(0.894~0.976) 0.907 0.929 0.833 0.949 0.776
Test 0.956(0.914~0.997) 0.899 0. 883 0.955 0.986 0.700
SVM Train 0.956(0.926~0.987) 0.911 0.912 0.907 0.971 0.754
Test 0.927(0.871~0.983) 0.909 0.909 0.909 0.972 0.741
ELM Train 0.940(0.906~0.973) 0.873 0. 868 0. 889 0.963 0. 667
Test 0.924(0.870~0.978) 0. 889 0. 909 0.818 0. 946 0.720
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