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Contrast-Enhanced CT-based Radiomics for
Distinguishing Benign from Malignant Thyroid
Micro-nodules in TI-RADS Category 4A and 4B*

CHEN Peng, ZHANG Cheng-meng, ZHOU Yan-yan, DING Zhi-min".
Department of Radiology, Yijishan Hospital of Wannan Medical College, Wuhu 241000, Anhui
Province, China.

ABSTRACT

Objective To evaluate the diagnostic value of contrast-enhanced CT-based radiomics model for
distinguishing benign from malignant thyroid micro-nodules of thyroid imaging reporting and data system
(TI-RADS) category 4A and 4B. Methods This retrospective study included 300 patients with TI-RADS 4A
and 4B micro-nodules (115 benign, 185 malignant) undergoing preoperative contrast-enhanced CT and
surgery from January 2018 to January 2022. We extracted radiomics features from contrast-enhanced
CT images to build arterial phase, venous phase, delayed phase and multi-phase combined (arterial
phase + venous phase + delayed phase) radiomics model, integrated the most effective radiomics model
and the clinical features to construct the synthetic diagnostic model and draw nomogram. The model
performance was determined by the area under the receiver operating characteristic curve (AUC). The
clinical usefulness was assessed by decision curve analysis (DCA). Results The diagnostic performance of
multi-phase combined radiomics model (training set AUC vs test set AUC : 0.814 vs 0.718) is better than
that of single phase radiomics model (arterial phase : 0.730 vs 0.601 ; venous phase : 0.794 vs 0.859 ;
delayed phase : 0.793 vs 0.622); compared with the clinical model (training set AUC: 0.732; test set AUC:
0.766) and multi-phase combined radiomics model, the synthetic diagnostic model had better diagnosis
effects in both the training set (AUC: 0.876) and the test set (AUC: 0.813). The decision curve analysis
showed that the combine model had higher clinical application value. Conclusion Contrast-Enhanced
CT-based radiomic model had good discrimination for the preoperative prediction of the benign from
malignant thyroid micro-nodules in TI-RADS category 4A and 4B.
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<45%(ffl, n%) 79 20 38 7

=45%(fil, n%) 50 61 18 27

SHUE 0.485 0.582

EMH (I, n%) 59 41 28 21

BM(f, n%) 62 38 24 11

UEER (B, n%) 8 2 4 2

FARE 0.093 0.295

94561, n%) 47 39 17 14

T, n%) 82 42 39 20

SETHED 0.044 0.149

B, n%) 14 17 12 12

F(Bl, n%) 115 64 44 22

YAELL <0.01 0.021

>1(f, n%) 48 13 23 6

<1(ffl, n%) 81 68 33 28

2114 0.127 0.094

B(f5l, n%) 43 19 14 3

F(Bl, n%) 86 62 4) 31

AL 0.405 0.041

TER (B, n%) 37 19 19 18

=R, n%) 92 62 37 14

ShHKRE 7.60 7.20 6.65 7.40 0.760

[mm, M(P25,P75)] (5.75,9.45) (5.10,9.90) 0.327 (5.60,9.00) (5.20,10.00)
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2 TRAGRERAFRENMBE LR
TR AR AUC(95%CI)  EHAREE REUE KRS FRIEFUINE FRIEFTINE
SHBKHERREY )Il£RE 0.730(0.656-0.804) 0.762 0.9150.518 0.752 0.793
Mzt 0.601(0.477-0.725) 0.689 0.946 0.265 0.680 0.750
FRBKHRAEEY JlIZR% 0.794(0.730-0.859) 0.738 0.752 0.716 0.808 0.644
MA £ 0.678(0.563-0.793) 0.678 0.714 0.618 0.755 0.568
MERERHEEY )lI4RE 0.793(0.732-0.854) 0.710 0.682 0.753 0.815 0.598
MiatEE 0.622(0.503-0.741) 0.600 0.482 0.794 0.794 0.482
SHKE
AFIREY IZE 0.814(0.751-0.878) 0.800 0.891 0.654 0.804 0.791
Mt & 0.718(0.608-0.828) 0.667 0.571 0.824 0842 0.538

A AUC: HIETER; 95%Cl: 95%E5XIE)
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Hosmer-Lemeshow I Z BRI AME(I4E: x=1.562,
P=0.458, MIiX&kE: x’=1.887, P=0.389), RABEEUNAEIER
EAEEMR /N, DelongltWERETR, IGWKRERSZHBEST
BAFER 2 BINAUCERTAITER X (Z=-1.749,P=0.080), %
RIER S E G2 ki8R > 8] (Z=-4.875,P<0.01). ZHABXERIRA
PIRASEZE &SRR 2 8)(Z=-2.819,P<0.01) N EREBFKITEE
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Xo DCARTEGEEERTIIGEN NN ERITE RIFpVEN
i, ARSI ARYF(EISA. EISB)o

R3 FAHEENMAELL R

BEZT AUC(95%CI)  TEHAIE oS e P TouNNE PATE ouHE

IRFRIEEY JIIZRE 0.732(0.668-0.796) 0.705 0.760 0.617 0.760  0.617
MIRE 0.766(0.671-0.861) 0.722 0.679 0.794 0.844  0.600

ZHABE S

HFBEY J)IZRE 0.814(0.751-0.878) 0.800 0.891 0.654 0.804  0.791
MiAE 0.718(0.608-0.828) 0.667 0.571 0.824 0.842  0.538

LZABE J)IZRE 0.876(0.829-0.922) 0.790 0.752 0.852 0.890  0.683
MR EE 0.813(0.723-0.902) 0.778 0.732 0.853 0.891  0.659
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