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Application value of radiomics based on T2WI and DWI in preoperative prediction of

pituitary adenoma consistency

XIA Zhiwei'; SU Chunqiu'; WANG Binbin®, TAO Chao’, LU Shanshan'; HONG Xunning'

'Department of Radiology, *Department of Neurosurgery, the First Affiliated Hospital of Nanjing Medical University
Nanjing 210029, China

[Abstract] Objective: To explore the application value of radiomics based on T2-weighted imaging (T2WI) and diffusion-weighted
imaging (DWI) in non-invasive preoperative prediction of pituitary adenoma consistency. Methods: The clinical and preoperative MRI
data of 108 patients with pathologically confirmed pituitary adenoma were retrospectively analyzed. Two neurosurgeons evaluated
tumor consistency intraoperatively and categorized them into soft and hard groups. Patients were randomly divided into a training set
and a validation set in a 7: 3 ratio. Volume of interest (VOI) representing the tumor solid component were manually delineated on
T2WI and DWI images. Radiomics features were extracted by FeAture Explorer software. Unsupervised feature selection (UFS) was
applied for feature selection. Support vector machine (SVM) was used to conduct the radiomics models. Area under curve (AUC) and
calibration curve were used to assess the performance of the models. Results: In the combined T2WI and DWI radiomics model, the
AUC for predicting the consistency of pituitary adenoma was 0.89 in the training set and 0.80 in the validation set. The calibration
curve showed a good consistency between predicted and actual values. Conclusion: The combined T2WI and DWI radiomics model
demonstrates good diagnostic performance and aids in preoperative prediction of the consistency of pituitary adenoma.
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Volume of interest were delineated manually on T2WI and DWI images. Radiomics features were extracted by FeAture Explorer software , includ-

ing shape features, first-order features, second-order features, and wavelet transform features. UFS was used to select features. SVM was used as the clas-

sifier, and Grid research and 5-fold cross-validation were used to optimize the model in the modeling process. The performance of the predictive model

was evaluated by AUC and calibration curves.
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Figure 1 The flow chart of radiomics
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Table 1 Clinical imaging information of patients
Variable Soft group(n=78) Hard group(n=30) P
Sex[n(%) ] 0.032
Male 49(62.82) 12(40.00)
Female 29(37.18) 18(60.00)
Agelyears, M(Pys, Prs) ] 53.00 = 14.04 4733 +14.22 0.060
Knosp grade[n(%) ] 0.355
0 1(1.28) 1(3.33)
1 29(37.18) 10(33.33)
2 25(32.05) 5(16.67)
3 12(15.38) 8(26.67)
4 11(15.38) 6(20.00)
Tumor diameter[ mm, M(Pss, Pss) ] 25.950(21.950, 33.100) 29.050(20.825,36.175) 0.467
Tumor volume[ cm®s M(Pss, Pss) ] 6.069(3.614,9.781) 10.282(3.905,17.873) 0.141
Endocrineln(%)] 0.476
Functioning 50(64.10) 17(56.67)
Nonfunctioning 28(35.90) 13(43.33)
Ao B0 |
. 0.8
- — Model 1(AUC=0.82) S04+
= " Model 2(AUC=0.85) & . ﬁ;’jﬁ égﬁggig:g;;
— Model 3(AUC=0.85) 021 11] .~ — Model 3(AUC=0.75)
— Model 4(AUC=0.89) " — Model 4(AUC=0.80)
--- Chance level 0+ --- Charllce levelI

0 0.2 0.4

0.6 0.8 1.0

False positive rate
A:The training set. B: The validation set. Model 1: clinical model; Model 2: T2W1 model; Model 3: DWI model; Model 4: T2WI+DWI model.
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Figure 2 ROC curves of the predictive efficacy of various models
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Figure 3 Calibration curves of the combined T2WI and DWI radiomics model
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Table 2 Predictive performance of clinical and radiomics
models in the training and validation sets
Model Sets AUC  Acc  Sen Spe
Training  0.82 0.733 0.704 0.810
Validation 0.63 0.545 0.542 0.556

Clinical model

T2WI model Training  0.85 0.693 0.648 0.810
Validation 0.52  0.667 0.792 0.333
DWI model Training  0.85 0.733 0.759 0.667

Validation 0.75 0.758 0.875 0.444
Training  0.89 0.840 0.907 0.667
Validation 0.80 0.818 0.917 0.556

T2WI+DWI model
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