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Predictive value of computed tomography radiomics for thie risk of hypertension in patients with
non-nodular adrenal hyperplasia
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Abstract Objective To explore the relationship between non-nodular adrenal hyperplasia and the risk of hypertension using a com-
puted tomography (CT) radiomics assessment. Methods The data of 452 patients with non-nodular adrenal hyperplasia were retrospec-
tively analyzed. The Least Absolute Shrinkage and Selection Operator model was used to select the radiomics features , univariate regres-
sion analysis was used to screen the CT morphological features ,and multivariable regression analysis was used to construct corresponding
models. By integrating CT morphological and radiomics features, comprehensive models were constructed, and a subgroup analysis was
performed. The receiver operating characteristic (ROC) curve, Delong test, calibration curve,and decision curve were used to analyze
and evaluate the performance of the models. Results Based on a ratio of 8 : 2,360 patients were assigned to the training set and 92
were assigned to the validation set. Eleven of the 2 446 radiomics features were selected to construct the radiomics model. Six risk factors
associated with hypertension were identified using univariate regression analysis:area,volume,and junction thickness of both adrenal
glands. The areas under the ROC curve of the comprehensive, radiomics,and CT morphological models were 0.839,0.831,and 0.620,
respectively, in the training set,and 0.804,0.802,and 0.693,respectively,in the validation set. The calibration curve, decision curve ,and
Delong test showed that the performance of the radiomics model was superior to that of the CT morphological feature model (P < 0.05),and
that there was no significant difference between the radiomics and comprehensive models (P > 0.05). Subgroup analysis showed that the
model performed consistently in the age and the sex subgroups (P > 0.05). Conclusion The radiomics model was the most effective in
predicting hypertension. When a patient is diagnosed with non-nodular adrenal hyperplasia by CT,the increase in adrenal morphology and
texture heterogeneity may indicate an increase in the risk of hypertension.
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Tab.1 Comparison of baseline data between training set and validation set (n = 452)
Ttem Training set (n = 360) Validation set (n = 92) P
Baseline
Hypertension [n (%) | 136(37.78) 35(38.04) 0.963
Age (year) 57.00 (47.00-66.00) 56.00 (46.00-62.25) 0.224
Male [n (%) ] 174 (48.33) 47(51.09) 0.638
Adrenal morphology

4.94 (4.10-5.69)
3.46(2.91-4.08)
7.96(6.81-9.17)

Left medial limb thickness (mm)
Left lateral limb thickness (mm)
Left junction thickness (mm)

Left adrenal area (mm®)

Left adrenal volume (mm’)

Right medial limb thickness (mm) 3.69(3.22-4.32)
2.93(2.46-3.66)

7.12(6.02-8.39)

Right lateral limb thickness (mm)
Right junction thickness (mm)
Right adrenal area (mm’)

Right adrenal volume (mm®*)

162.61 (133.54-208.25)
3523.76 (2 953.38-4 239.75)

159.75(133.90-192.94)
2 340.33 (2 006.41-3 006.30)

5.01(3.95-5.82) 0.934
3.55(2.72-4.22) 0.783
8.35(6.93-9.05) 0.790
180.94 (141.16-221.27) 0.182
2 458.07 (3 037.00-4 459.30) 0.268
3.77(3.08-4.43) 0.560
3.05(2.45-3.83) 0.867
7.62 (5.86-8.20) 0.314
167.55 (132.37-196.80) 0.782
2672.26(1977.31-3 148.59) 0.606
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Tab.2 Univariate regression analysis of hypertension in training set
Hypertension
Variable e
OR 95%CI P
Left adrenal area 1.32 1.06-1.63 0.013
Left adrenal volume 1.39 1.12-1.72 0.003
Left medial limb thickness 1.20 0.97-1.49 0.089
Left lateral limb thickness 1.13 0.91-1.39 0.271
Left junction thickness 1.39 1.12-1.73 0.003
Right adrenal area 1.33 1.33-1.65 0.010
Right adrenal volume 1.35 1.08-1.67 0.007
Right medial limb thickness 1.02 0.83-1.02 0.843
Right lateral limb thickness 1.09 0.88-1.34 0.436
Right junction thickness 1.29 1.04-1.73 0.022
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A, radiomic features were selected by LASSO regression; B, 10-fold cross-validation was used to select adjustment parameters;C, selected features and

their coefficients.
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Radiomics features were selected by LASSO regression
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A,ROC curves of different models in the training set; B, ROC curves of different models in the validation set;C, calibration curve in the training set; D,

decision curve in the training set.
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Fig.2 Performance comparison of the models

3 HERKAMLILE (Delongli)
Tab.3 Pairwise comparison of models (Delong test)

Model comparison Training set (P) Validation set (P)
CT morphological model vs. radiomics model 1.64E-09 0.106
CT morphological model vs. radiomics model 2.03E-11 0.078
Radiomics model vs. integrated model 0.245 0.916
1.0 1.0 1
0.8 0.8
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2 2
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Fig.3 Performance of the model in subgroups of age (A) and sex (B)
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