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Consensus on artificial intelligence-assisted ultrasound management for thyroid nodules

Consensus Group of Consensus on artificial intelligence-assisted ultrasound management for thyroid nodules

[ Abstract | High-frequency ultrasound for thyroid cancer screening has been proven to reduce thyroid cancer-specific
mortality. The promotion of thyroid cancer screening programs has led to a significant increase in the detection rate of thyroid
nodules, and the need to differentiate between benign and malignant nodules has substantially increased the workload of
ultrasound departments. The effectiveness of artificial intelligence (Al) in assisting the differentiation of benign and malignant
thyroid nodules and formulating individualized treatment regimens has been preliminarily demonstrated. As an increasing
number of Al products are being applied, in order to further standardize the application of Al technology in the clinical
diagnosis and treatment of thyroid nodules, and improve the scientific management strategy of Al-assisted thyroid nodules,
the Special Committee on Artificial Intelligence and Remote Ultrasound of Ultrasound Medical Branch of Shanghai Medical
Association, the Artificial Intelligence and Remote Ultrasound of Ultrasound Medical Branch of Shanghai Association of
Social Medical Institutions, and the Vasculature and Superficial Organ Group of Medical Ultrasound Branch of Chinese
Medical Association jointly organized experts in this field. They formulated this consensus after thorough discussion based on
the latest domestic and international literatures and clinical research data.
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e, REZRCHEIAA “artificial intelligence”  “expert
consensus’ “thyroid nodule” “ultrasound
screening” “ultrasound diagnosis” “thyroid
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A& B ALl A 8 B Scikt e His
N A I A = R B R
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Mk, 45 % ThyNet 12 W7 HUIR IR 451 KM )
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B R G S MR 5 S S AR L
AL B R R4S 25 757 88 75 R G ST 2412 Wi ik ]
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FABIEANL T 3T AL S MR U 3 ) 4
Bl HOR AR S5 1 R A2 W R GE, AR50 UEBAS Al
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B 2853 FNABATYAT ik 1/3 BOZ5 e R A E v,
PI{i FNAB 4554 Bethesda M FHITVZE, HEZ&2 W
WARER " o 158 B F R S e T A
(4, A <25% (25T T Jo T BRSPS
PR, R TCAm ORI AR 2 F vk, AR
o AN [ [ 27 ) s 2 ) — 1 0 22 0 S 22545 4 I )
B —FPE . U T S, X IR RS 1 I
PR IAE R R
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R VAT IR 2 2], i ALGT RIS R 46, S8l
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5 AI-SONIC™ £ 48, 4% J i 7’8 AI-SONIC™ 1E
PEAGBERE HOIR ARS8 ( medullary thyroid carcinoma,
MTC ) B B A BAE M RE R E (85.6% ) i FH 4 11
MAE (67.5%) ™ %5 —IWF 524G T 30 4 Al
e B2 W R G, 7T 1007 A HUR AR
SRR, HazWr RN 92.21%, FrREH
83.20%, MEHIHR K 89.97%, 5K 5 I B 45 HL i
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WAL, A WK IR 7 S HESR, e — 4k
5N AR SR IR, A ALIS Bl B B X
TI-RADS 4 &85 S XSG HE T, & 3AE
PRI AE Bl G ARG AUC 4 0.937 (95%CI
0.917~0.949 ) , AN 0.921, RAEEH 0.923,
FES N 0.914; TEAMNERER RS b, Fl 5 B A1)
AUC 2} 0.927 (95%CI 0.907~0.948 ) , #EHHJE K
0.887, RGN 0.89, KN 0.875; HFFKE Al
B Rei2 Wil A IR 5 AN [F]IfG RZ0 ()R P BRI R T
XPEE, ARAESNBSEE T, AR, . SRS
B AUC 205100 0.677 (95%CI0.641~0.713) |
0.718 (95%CI 0.673~0.761 ) #10.814 (95%CI
0.773~0.853 ) , ZWrPEfREd B E L T AL g2
Wl A ALY s Y BRI Bl S AL B2 Wi, ik,
W EAER BRI AUC 20572 0,799, 0.810,
0.834, WHRAMEIPLLE2: AR IS Wk SN, $2m
LW HERR PRI — Sk L TR R PRSI A
FH], ALLER B S 2 W R IR 451 ROBPE 7 I
HARSZEME, Hi2WikatE & 5 EiaEwE
TARY, SRR e AR E TR,

SR, ALY PE BB I AR 76 T A 15 &0 T #B e Bk
NRLR, —WFsE e kB, LA B2 W

( computer aided diagnosis, CAD ) RZ X} T K A%
PEFURBRES T2 REUE (71.5% vs 95.2%, P<
0.001) Fi1 AUC (0.788 vs 0.906, P<<0.001) kT
T A R 7R R, R AR Y (86.0% vs
86.0%, P>0.05) “" . i —IEFSE LR T T
#8 75 1% £ S-Detect % 4t 5 ACR TI-RADS X H1 Ak
BRE5 T RO 2 WAL, & L S-Detect 1) R
JE (98.1% vs 84.6% ) T, (HAFFE (19.0% vs
40.5% ) AR, Z5HFHH ATXT HUR IR 2 Wi 7 45
JE SRR AR BEITARML Y . (H5 ALMILE, FARVERE
Uit FF R B (2 T LA B s g S Y
B H i AR SE 2B C N T2,

2.4 ALE R AT TR P ARAR TP b 52 9 22 o A o 44
%R

FRER, AIBENEFIRREFINT
T VAR B 2 0 B 5 R ARV A IR SR TR 28] 3 S
HBERZ, EARRT RS P E208 5 BG4
AE, K&K AL A R AT TR PR bk Bk 95 5% 22 o A
o R RS, AR ARG T R KA B A
12 B AT R R B, ML %— 80 T AR,

TR F R B GG R Ay R R e T O Ak
R, RRIBIE S PO ATIE AT LA AR AR
£, ABRE AR TR T IR LR 7 % 22
SR P ag E AL, (FEIRFR: A)

AL AL 13 FESak S, ook
191 %[52] L2901 %[571 V311 %[8’53_56’58'63] o

ChEBURE S TR G 12Th e (2022
Ka TR ) ) 45 0, JE T R a8 A BRI 2R ALER
RUFT LA DS T ORI > o SR, IR IR
o BT 22 B, AN [ L 28 YRR iR g 11 7 3R
AL HAT & H R TEHVIRIRE R A,
B5 AL B UL T B R 2L Sk R (papillary thyroid
carcinoma, PTC) ™' ; BRALMEI A ZpitfR R
RN A Sh s e R i itk ( follicular
thyroid carcinoma, FTC ) L (1 g Z45E ™
MTC TR I P AR R AR AL 67 T HOR B b B8 L 1]
PR REAL . HSARX G 2 BB SO REDE |
M. WESHRERE ™ BRI
(‘anaplastic thyroid carcinoma, ATC ) = & % B
RS | S . RN K
e, MR PR BRI E  BS AR X 5
1) 75 IR AT TE A I T HE PR g 1 L A2
BE TIEAAEHA

H AT ATERA P GO AR B8 P g s 2
o3 B B B TR D, (B IS T —2egE . Li
SR T S OB ThyGPT ALRT T HUIRAR
G571 S R e B2 W 5 A L, H AT SR A X R XL
W B A T AN L B HUR AR DIBR R B FNAB, Jod
i R4 PTC BH 32 55 A WFEIE 1 R )2 5% 22 N
5% PTC, MTC. ATC I FTC #E47 #4325, B
ATC REEEBARA (LR 0.57) , HAx 3 KRR
JEXIRE] 0.70 LA E, ERHERREE L 0.722, HAS
SRS EITE 0.75 LA R £1RE ATC 512 A
MERYIE AR A, A 2B R T N T2 W 28 0 5
el (support vector machine, SVM ) AYJ43r2E
B TR HI R P S S U LR Mg R R, B 2
T3 2 AR (14 7 VAR P 30 v T P R U AT
i, 5 RO AR 5 Xu 4 0 il T A A
FFOBR R 45715 AT B2 Wt &2 48 AI-SONIC™ Thyroid
XPALAE FTC I8 I 14 Ji I8 A e A 1S A 25 7E N
(4 699 A~ #EAT RS 5, & 3 AI-SONIC™
Thyroid & 4812 W fE 8 B b 2 w5 T 9% %8 75 B2 Ui
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(71% vs 62% ) , JX45 2 28 BRI I 8 R R
(53 31 H 84% H1 78% ) & T AI-SONIC™ Thyroid
R (69% ) , HFR 5B (439028 35% F1 57% )
i 2 i T AI-SONIC™ Thyroid & 48 (71%) , %
A 1 B EITZW REE (62% ) FRERE
(54% ) R VA5, {HIIMKT AI-SONIC™ Thyroid
ARG, RUIIET ALHTBE S AL H52H FTC 5
BL PRSI iR R AEAS SCIRET . Chen 25V 1 T
— A R E RS MR, 56T 2 RIFK
GRS E AR G R R, GRS P R
G000 FTC 5 u8 W P R i dERR Pk, il R4 it
THEMEM AR BTIZ W T 2., Zheng %' £+ % FTC 5
DB R IR R TRR P 5 I PR AR M LA IX 43 (4 I PR
WAL, AU 780 i, HET IR IR SECRE 75 R
Fay gt 7 AL S B 5% U 6 UE & B i o P
P FF#E A (eXtreme gradient boosting, XGBoost )
AR R, AR EREGUE4E AUC ik 0.969, I3 i
Shapley JINTEf# B ( Shapley additive explanation ) J7
PSR AT R, S FTC AR BT ICOPKS % it
TRTARRE . EER TR AL B TR

DI BN B A RS, T AT R
TR TR AR AR AN [ o B Y 223, (H R T
PGS | 222 ik SRR, AE
SERTIUNSREE RS | RRAE 23 BC A Dy i AS T B G
2537 B WS [A] AR SRR A AUER I e, S350
RBAAAEZES, HATHMAREREW ., M. Z—m
BWRE. 7346, TS S T R Hroe 1
Th, AT RAMERAFTEL BT  HLA o 2537
WIMTC. ATC AWK, SRIBOFEA L BRI ME,
AR M R AR AL B N A W B I, R
FIE R 2 50 (7 s ke AR 2 (R SRyl 32
PR RS FYE L, il ad 22 s BTRE IR
P AL B B SR PEAG AT X FFOIR AR 8705 B 25 784 1y 43
FWrsliae, HF— D8 m I PRI A M.
2.5 ALZEARBT TR TR AR 4k €. 28 2545 P 094 A

F R AL T ETIRIRA B B2 P e
75 )R AROR ST LG 2 45 &, 18iL AL B 3h 4547,
555 JR B TR BRAT 8 AR B B AR R TR Ak € 45 4
B, THEARINTKREEEB S F G FE T X,
A9ty T —Fb-Fid AR 09 R AR IR R ARAE A 16 K
WG TT  EWRIE, (ERBE: A)

A4 B 16 Bk PO Ho sk

I i 25 90 1 g 7 g B0 o g o g3
ﬁ 7 %[68—71,74—76] R

FH BRI A e v i UL Y 2 PTC, k&
I By B G 5 A S S I PTC BB TS 1Y = fa [
FIO BT RIRG Y T AR U L2 R R B 1
FaA T RETR s BUS A EEAE
B R P X 00 o e [X R R AZ PR, BRI A A
) G FRUIR JIR A Bt B S5 R R A R BR Y, R
A H R A, HE TS N RS ol i s M
¥, ATHESETARWHEA R, K R s
2 N T X R P el 628 Tk L 25 T PA 1
Py

(P EPUED S FRIE R A 2h e (2022
KSR ) ) 2 AR ARES 5 AL TR FFOR g2
WBER R ) s, ST RIS
YIZRA ATBLTR AT L% Bl 4 Dy R R0 1 o £ &5
%, JE HET FEAE B2 WEOR, HHAEE
WK AUERR T T EC AR AT, Y
FIAFSE B4 vh T &R AT AT & FEGHIE, LA
OB i O A R . T R A RS R, A
iAo

By, KREFRAHRRZ RS (R
JE R I CT R A Gk ) A4 ALY Sk T Btk
P (R IR EL 5 5 RS, ok AR i B L 5 P TN 25K
b, Wu 2T T 7 MHLAR A SRR, BT Fh
FER ) AUC 15 Bl N 0.680~0.731, JF 45 A5 U 7 Fi
D e g DXk 2L 45 7 7% O T 1 R B 08 11 RRE 7
(AUC=0.623) , ZR A5t E L (B P<
0.05) , HrBpRE R T B R R fe i Yu 257
FAR T Z RIS PTC Bk A5 55 R Rk fiE,
T2 T A5 4 2 AUC 35 0.90, 16T Hit 3
FREAY, XUETEE R, TR AR 2 S B
RIREASAT AR THM 25 768 n S0 i 1, I wT 1
RIS A 1R TR

R T R A5 AR T R A VA £ A R T
AR, AFREANC IR IR R A 2Rk IR 2
CHNIG PRARAE . P RRAE . RN A12% R B
fF ) BYZBEAs ATRCAY . 30 o8 03 o) 4l HE R [m] 4
JEAF B Z IR A 200K, 0 H e bb s S AR A
ARy Wil ez

— I 2RI R T — R a2
I AR AR R 7 R IE A 51 £k P, P T 0 v e X
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WRELEE 7%, BRI AE SN Bk BA S i AUC
0.829, H:He 3 il £ 43 B Sk 7 Iifs PR 350 66 g 46 F I
o 7 5 — TR ST R Y — R R A TR B 2 )
P A2 7k, R A SVM AR AL ) AH DG ARAIE,
T3 53 M9 P RIRE ] SAGARRAE, R R P 2 — TR
FE2F M Rl SVM AL AUC 4 0.897 ( INFREAIE )
F10.881 (HNHSIARAE ) , e 0 o T H IR B e
MELLERRE ™ L A BT IOK H LR RS . LA
. F SR MRS A, TR INTRE
> AR T B 25 8 O, U ZRiAg)
BIE BAS AL S T A BAS Y AUC 435113430 T 0.86
0.84 1 0.83 "', Shen 257 JF % 14 Ml 357 1. bk 12 &%
%% W 4% (lateral lymph node metastasis network,
LLNM-Net ) &8, @A 185 KR, B 2=
L RS R A QG (E B 2R,
Z oIt AUC 4 0.944, HERIHR Ky 84.7%, i
ERT AL LRZMMESRE (64.3%) o XLEHFFES
RERH, ZHSEAERLA BT AR TN M fE
A BRI, BEMS T 410 . SRS v i VTA FEOIR iR
N e AR

TEFY AT FUMBL R FE v, BFSE TN
T 2RI E B, IR AR TR R
PR, B WL A A G logistic [RIUH  BEAIL
FEPK. SVM. XGBoost, #k 5 B il i 28 [/ 4% %5
—IGUERXT 710 5] FECIR R L SR Bl N R AR 5T
WK, 76 8 FbLARF 2 Bk, BEHLARMAR RILE 55
IE4E P R PR A, AUC 2 0.893 7% #kifi, A
WG TR IS5 18, 76X oA ok 4555 55
f) PTC BE A BF, SVM F1 £ J2 B 01 4% ( multilayer
perceptron ) 3 I HER R IHEIT 100% 7 . XLk
SEIRFW, AFELAPERE T R Z B AR . E
At AT AR B R, R AFAE— B e e
Bk, L, 7ERRUT RN, F5EARYE AT 9T
S, Al I A8 RIE S i R G VAL I EL R 2 R
2, DI BERGE A ST 45 AL
2.6 Al TN FRIRIE 36 77 2R F 49 4E A

F R, AA AR KRR EIZE T IR
A E AR m AR ARG RS T2 8, ALT
AR A TR & LIRS 7R AE A9 AN Ly X, 12 Rk
VEA B E T 7 E0 G RIRIE, BB 7 EirsE
T IR TN T A F KA A AR IER—F H
o (ERIBE. A)

A4 H LGN 10 F SCik o H gk
WEHE % g0 1 g2 5 2 g s RT3
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K Z BT g Ry 3 A6 B HOR B8, 4n PTC
W TUS RAF, Al AR ARGy T
PR SR, FAMZARE WAL ATC T
JEth 22, i E B AIRS TS, ALHREE AT T A
BIZEIRTT o BEE X HUR B 73 IR DGR AR,
F34% B-Raf JsUm B[N, 22500 / 772 R ( B-Raf
proto-oncogene, serine/threonine kinase; BRAF ).
4 Yt 7 fE (rearranged during transfection, RET )
SR R AR DL R Mg A SR SR 2B, M ARkR
7RI T S0 36 7 B 7 18y I AR A AR fge 2R 118 G
IR

H T, ATA XU 32 DL R 56 R e B A5 25 B 4%
il 52 B9 TNM 43301 F1 MACTS 3743 2 4 3 B AR 9 48
TATHE . IR 00 Sk L A5 RS A e s PR B4
FRIEAS RIS T IR S5 & e KU 2077, B
T W 1S PRAR A (A B, AT 7R B8 A Fii)
PR e )5 1A 52 RS RN A 7485 JRy O T 2 B ARG
FALGL G R PR R 07 1 .

BRAF 5 [R5 A8 R E S5 2 s W FEAR s v i A
YR FAebs, HSTREE K. AR UG %
PIMI ) ATA 45 5 € 38 S BRAF 275 IR 25 7]
By e R 0T R 7 A B A (LR 3 e ™ . Ao
B R T — PP R 22 2T 58 BrafSwinT e ffi
PTC /) BRAF V60OE (R, & IIZATAE S EHM
A AP BRAF FE RAZ ) AUC 2 0.869, LT
J5L IR SwinT . Vision Transform F1 ResNeSt-50 #5 %
(AUC=0.824, 0.782., 0.800, P=0.041, 0.017.
0.022) , H7EHET 5 M A G ORTEEAS Im PRAF B
1% PTC ' BRAF V60OE 28 25 AR 25 J7 M fib 7 4%
URIZE R, A B TR ZZ, Bl PTC MFis .

2025 4F e e 1) — i [l I A 5, R T —Fh
FET AR R R A BR BE 27 2] TR 2 2746 28 ( deep
learning radiomics index, DLRI) 2R il PTC £ #
TR, ZRAA T HRA 2 Mo
2506 Bl E S . 45K, DLRIZEVIZE 1 iy
AUC 4 0.97, 1EAMBYIESE 1 7 Ey AUC K 0.82,
2 B L 5L v Y TO oAE A M. s XUS: DLRI B
g7 58 25 W JC R A AE ) ((disease-free survival,
DFS) WEMK, 5 1S, m R4 E
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