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Radiomics analysis of iodine overlay maps from spectral CT in differentiating
inflammatory and malignant pulmonary lesions

XU Yiming, YUAN Mei, QIU Lin, YU Ruilei’, YU Tongfu

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

[Abstract] Objective: To investigate the value of quantitative analysis from spectral CT imaging and radiomics analysis from iodine
overlay maps in differentiating inflammatory and malignant pulmonary lesions. Methods: A total of 123 patients with solitary
pulmonary nodules underwent contrast enhanced spectral CT scan in arterial phase were divided into two groups (38 cases in
inflammatory group and 85 cases in malignant group ). The gemstone spectral imaging (GSI)viewer was used for image display and data
analysis. The parameters , including CT value on 70 keV and 40 keV monochromatic images , slope of spectrum energy curve (\) ,iodine
concentration (IC) , effective - Z (Zeff) value, normalized iodine concentration (NIC) , normalized effective -Z (NZeff) value and the
maximum diameter of lesion (D) were measured. After the multivariate logistic regression analysis, the individual diagnostic
performance of independent factor was compared by receiver operating characteristic (ROC) curve. Radiomics features were extracted
from manually segmented ROIs. Patients were randomized devided into training or test set in a ratio of 7: 3. Pearson’s correlation and
recursive feature elimination (RFE )were used to select features. A radiomics-based predictive model using linear discriminant analysis
was developed and calibrated with fivefold cross-validation. ROC curve was generated to assess the diagnostic performance. Results:
CT value on 40 keV monochromatic image , Nioo-70 kev s Mo-sokev s Nioo-sokev s 1C, NIC, Zeff, NZeff and D showed significant differences between
inflammatory and malignant lesions (P < 0.05). NIC was an independent factor based on the multivariate logistic regression analysis
(P < 0.001). The area under the curve (AUC) value of NIC was 0.728. Ten radiomic features were selected for predicting malignant
lesions. The AUC value of model (0.843)was significantly higher than NIC (=0.034). Conclusion: Spectral CT with GSI mode helps

[(BEmBE] ERASRR L4 (81801693)
SEVEE( Corresponding author) , E-mail : yuruilei520184@163.com



- 1064 - [ S N

FALEH T
20214E7 A

to identify inflammatory and malignant pulmonary lesions. The radiomics-based predictive model provides a more promising tool for

differentiating.
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Table 1 Comparison of spectral CT parameters between the two groups
24 RIEA AR AL PAi
CT{H s0i (HU X £ 5) 170.72 + 57.10 139.17 + 40.05 3.084 0.003
Nioororey (X £ 5) 1.08 + 0.35 0.84 +0.31 3.799 <0.001
Nosorev (% £ 5) 4.15+1.35 3.20+1.22 3.841 <0.001
Moo (% £ 5) 2.61 +0.85 2.02+0.77 3.836 <0.001
IC(mg/mL,x +s) 2.20+0.72 1.71 £ 0.64 3.786 <0.001
NIC(x £ ) 0.23 +0.07 0.18 + 0.07 4.002 <0.001
CT1H s [HU,M(Pss,P5s) ] 51.95(32.03,70.32) 51.40(42.64,58.05) -1.037 0.300
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Spectral HU Curve 2
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Figure 1 Spectral CT images of a patient diagnosed pulmonary adenosquamous carcinoma (malignant group)
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Figure 2 Spectral CT images of a patient diagnosed pulmonary granulomatous inflammation (inflammatory group)
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Table 2 The coefficients of features in the model

FFIE &Y
glem_Autocorrelation -674.000
glem_JointAverage 493.267

gldm_HighGraylLevelEmphasis 369.898
gldm_LowGrayLevelEmphasis 134.692
gldm_LargeDependencel.owGraylLevel Emphasis 54.866
gldm_SmallDependenceHighGraylLevel Emphasis -24.407
glrlm_RunLengthNonUniformity —-20.546
gldm_DependenceVariance 12.284
firstorder_Maximum -12.128
glszm_SmallAreaEmphasis 12.119
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Table 3 Performance of the model on training set, validation set and test set in ROC analysis

HinE AUC(95%CI) R (%) FRE (%) MESRTE(%)  PHMETOE (%) BEYETINE (%)
VIIES 0.898(0.869~0.925) 91.10 74.58 82.84 89.34 78.18
4R 0.819(0.732~0.892) 84.75 71.19 77.97 82.35 74.63
e 0.843(0.644~0.978) 76.92 90.91 81.08 62.50 95.24
b0 B 100
80- 80
S 60 601
fg il
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0 20 40 60 80 100
100-45 525 (%)

A TR 7 58 X e (58 IR TEAE SRS B ROC JZR 5 B - AR L FNARoE AL 13 9 ROC R /AT b 4K
E3 TR ROC f &S
Figure 3 ROC curve analysis of the model
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Table 4 Performance of NIC and the model in identifying inflammatory and malignant pulmonary lesions in ROC analysis

BRAE AUC(95%CI) REE (%)  FHRE%) HESE(R)  BIEBIE (%) FEEEBE (%)
NIC 0.728(0.640~0.804) 64.71 73.68 67.48 48.30 84.60
AR 0.843(0.766~0.902) 78.82 81.58 79.67 63.30 90.50
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