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[ Abstract ] Objective: To compare the diagnostic performance of shear wave elastography (SWE), the Chinese Thyroid Imaging
Reporting and Data System (C-TIRADS), and an artificial intelligence (Al)-assisted diagnostic system in differentiating benign and
malignant thyroid nodules of different sizes. Methods: A retrospective analysis was conducted on the imaging data of patients with
thyroid nodules who visited Tangshan People's Hospital between July 2024 and March 2025 and categorized into two groups based
on maximum diameter: <10 mm and =10 mm. Each nodule underwent conventional ultrasound to obtain C-TIRADS scores, SWE
assessment, an Al analysis. Receiver operating characteristic (ROC) curves were used to evaluate the diagnostic performance of
SWE parameters (E\ ., Emeans Emea)s C-TIRADS, Al, and their combinations. Results: A total of 90 patients with thyroid nodules,



KM 7885 2 % ) 20264F55353: 55 210]

283

aged 16 to 73 years, were included in the study, representing a total of 103 lesions. Based on the maximum diameter of the nodules,

the lesions were divided into a <10 mm group (n=47) and a =10 mm group (#=56). In nodules =10 mm, Al exhibited superior
diagnostic performance (AUC=0.875, 95% CI 0.775-0.976, sensitivity=96.55%, specificity=77.78%) compared to nodules <10 mm
(AUC=0.654, 95% CI 0.381-0.928, specificity=33.33%). The combination of Al and C-TIRADS increased sensitivity to 98.57%, but
specificity remained moderate (57.58%). Notably, in nodules <10 mm, this combination did not outperform Al alone, with a
decreased AUC of 0.488 (95% CI 0.242-0.733). Among SWE parameters, E,,, achieved the highest AUC in the =10 mm group
(AUC=0.895, 95% CI 0.811-0.979). However, adding E,. to AI+C-TIRADS did not further improve diagnostic accuracy.

Conclusion: The Al-assisted diagnostic system and E,,, both demonstrated high diagnostic performance in nodules =10 mm. For

nodules >1 cm, combining Al with C-TIRADS could further enhance diagnostic accuracy, while SWE, particularly E,,,,, provides

unique advantages in reflecting tissue stiffness and may serve as an important reference for interpreting Al and C-TIRADS findings.

[Key words] Thyroid nodule; Ultrasound; Shear wave elastography; Chinese Thyroid Imaging Reporting and Data System;

Artificial intelligence-assisted diagnostic system
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Fig.2 Flow chart of study participant enrollment and exclusion
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Tab.1 Comparison of baseline characteristics and conventional

ultrasound features between the two groups

Jts8n (%)
4 > i
I S L
AFi/% 45.87£1024  47.86+12.49 =-0.870 0.386
£ X’=0.058 0.810
Bk 11 (23.40) 12 (21.43)
Lk 36 (76.60) 44 (78.57)
4kt X'=19.035 <0.001
et 46 (97.87) 35 (62.50)
£ K 1 (2.13) 21 (37.50)
Fi X’=20.996 <0.001
R <1 5 (10.64) 30 (53.57)
R LE>1 42 (89.36) 26 (46.43)
h%% X'=16.020 <0.001
bt 3 6 (12.77) 28 (50.00)
A 41 (87.23) 28 (50.00)
Jal X=19.035 <0.001
Kl 46 (97.87) 35 (62.50)
RA T 1 (2.13) 21 (37.50)
(24 X=4.871 0.021
Tk 15 (31.91) 30 (53.57)
s 1k 32 (68.09) 26 (46.43)
ML 534 W=1845.000  <0.001
0 16 (34.04) 7 (12.50)
1 20 (42.55) 15 (26.79)
2 6 (12.77) 8 (14.29)
3 5 (10.64) 26 (46.43)
WELEEEERS X'=0.725 0.394
¥ 40 (85.11) 44 (78.57)
H 7 (14.89) 12 (21.43)
TR X’=1422 0.491
i 16 (34.04) 22 (39.29)
g 30 (63.83) 34 (60.71)
e 1 (2.13) 0 (0)
ELE X'=19.536 <0.001
ESA 0 (0) 9 (16.07)
L2 23 (48.94) 12 (21.43)
= 12 (25.53) 28 (50.00)
T2 12 (25.53) 7 (12.50)

K2 <1I0mMMAE10 MmAREFHREER S

Tab.2 Distribution of pathological results between the <10 mm

and>10 mm groups

n (%)
ot ey
R BRI S 555 M A 3 (6.38) 25 (44.64)
FPBR AL 25 1 P AR AL AR EF Ak fL 2 (4.26) 2 (3.57)
LN PR NI 41 (87.23) 28 (50.00)
IR AR REAE T 0 (0) 1 (1.79)
2tk PRI 4 1 (2.13) 0 (0)

%£3 <10 mm A5>10 mm A SWE Stk
Tab.3 Comparison of SWE parameters between the two groups

xX+ts
S <10 mm 41 >10 mm 41 tH PfA
E ox 56.44+35.70 74.50+44.02 -2.256 0.026
E 41.53422.75 53.62+28.94 -2.323 0.022
E, 41.92+23.15 53.804+29.79 -2.227 0.028

TISO.3 MI0.9

iz
N
EQI ¥15{1 255kPa
EQI Med
EQI LA 329 kPa
EQI F5{ 184 kPa §
EQiMed 17.6KkPa
EQJ RX{ 259 kPa

B3 <10 mmBKBRETRMEBA. SWE K Al SHER
Fig.3 Gray-scale ultrasound, SWE, and AI analysis of a <10 mm

thyroid nodule
B, Lk, 634, WBLER ARSI TRIRILICRIE . A K
W R B AR A, K EAR/NT 10 mm, TR, 40
B>1, BARNE, RILES; B: SWEEIRUR E,,=32.9 kPa,
Epean=25.5 kPa, E,.=24.7 kPa; C: AliHIZW RG 45 RIEnZ
TN
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TIS0.3 MI0.8

EQ/Med 81.2kPa
EQI &AM 121kPa
EQI F#{il 27.4 kPa
EQIMed 24.7 kPa
EQIBXAM 447 kPa

TIS1.2 M1

E4 >10 mm BRIBETRIMBE. SWE R AI ST E
Fig.4 Gray-scale ultrasound, SWE, and Al analysis of a >10 mm thyroid nodule
B, ok, 354, RHEPARAIZ A HURIRFLIORE . A KEVE AR M RARE S, K ER>10 mm, JBARHN, -1, 4
BRWE, ATMES1L; B: SWERIERRE,, =121 kPa, E,..=81kPa, E_~812kPa; C: ALWIIIZHT G4, B4R RES T BN,

*4 WAEAILC-TIRADS ST HEAELL 5
Tab.4 Comparison of diagnosis between Al and C-TIRADS of different sizes in the thyroid

n (%)
Wik <10 mm#H (n=47) =10 mm4 (n=56) Yl PAE
ING; =4 2 430.500 <0.001
A 44 (93.62) 32 (57.14)
ANHfyE 0 (0) 1 (1.79)
R 3 (6.38) 23 (41.07)
C-TIRADS 534 2 658.000 0.075
1 0 (0) 0 (0)
2 0 (0) 1 (1.79)
3 2 (4.26) 19 (33.93)
4A 17 (36.17) 9 (16.07)
4B 25 (53.19) 20 (35.71)
4C 3 (6.38) 7 (12.5)
5 0 (0) 0 (0)
6 0 (0) 0 (0)

2.5 ROCHZLoHh

ROC 7+ #r & R, iAW ik
10 mm A IZEIEEEIIE T<10 mm 4 (£5). >
10 mm i, AI. C-TIRADS J SWE H ik 1
1 (area under curve, AUC) 4 4l & 0.875.

0.835710.895 (Hirh E KIERAE) . B LW
Bris, X =10 mmZYs, AI+C-TIRADS B4
N B REE MRS 53 HKE (AHC-
TIRADS+E,..,) 0%, $/RTEZAA T SWE Kiff
— TS IIRLRE
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Tab.5 ROC analysis results in the<10 mm and>10 mm groups

it AUC (95% CI) PIE HBTE REUZ% FEREE PRVETGNE % BATERUNE % Z98R%0 S/ %
Al 0.836 (0.738~0.934) <0.001 2 97.10 69.70 87.18 91.89 0.67 88.32
<10 mm 0.654 (0.381~0.928) 0.226 2 97.56 33.33 90.91 66.67 0.31 89.36
=210 mm 0.875 (0.775~0.976) <0.001 2 96.55 77.78 82.35 95.45 0.74 87.50
C-TIRADS 0.766 (0.655~0.878) <0.001 2 95.70 57.60 84.04 85.17 0.53 84.27
<10 mm 0.476 (0.235~0.717)  0.848 3 0.00 100.00 0.00 12.77 0.00 82.98
=10 mm 0.835 (0.720~0.949) <0.001 2 96.60 70.40 77.80 95.07 0.67 83.97
E o 0.747 (0.647~0.847) <0.001  54.90 65.70 78.80 86.80 51.99 0.45 69.90
<10 mm 0.659 (0.442~0.875) 0.214 53.15 48.80 83.30 86.11 43.41 0.32 59.85
=10 mm 0.895 (0.811~0.979) <0.001  60.58 89.70 81.50 83.89 88.05 0.71 85.75
Eped 0.731 (0.627~0.835) <0.001 42.53 62.90 81.80 88.00 50.97 0.45 68.96
<10 mm 0.652 (0.447~0.858) 0.232 44.12 48.80 83.30 95.23 19.23 0.32 53.20
>10 mm 0.874 (0.776~0.972) <0.001  42.53 96.60 77.80 82.37 95.52 0.74 87.54
E can 0.743 (0.687~0.885) <0.001 37.25 72.90 75.80 86.47 56.87 0.49 73.83
<10 mm 0.821 (0.687~0.885) 0.012  14.60 92.70 33.30 90.47 40.03 0.26 85.12
=210 mm 0.885 (0.790~0.980) <0.001 28.45 96.60 81.50 84.87 95.71 0.78 89.32
AI+C-TIRADS 0.781 (0.670~0.891) <0.001 98.57 57.58 83.13 95.00 0.56 85.44
<10 mm 0.488 (0.242~0.733)  0.924 97.56 0.00 86.96 0.00 -0.02 85.11
=10 mm 0.852 (0.742~0.962) <0.001 100.00 70.37 78.38 100.00 0.70 85.71
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XIF PR A EEE . BEE G F RN K
&, SWE FI ATZE# 2% T H R 4555 KU PEAl $ 1L
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