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Abstract ; In recent years,artificial intelligence (AD) technology has rapidly advanced in the medical field, providing new

perspectives for precise disease diagnosis and management. This study focuses on the specific application of Al in assis-

ting the combined diagnosis of Hashimoto’s thyroiditis with hypothyroidism using ultrasound and tongue image analy-

sis, highlighting its significant role in improving diagnostic accuracy,efficiency,and personalized management. Through

a review of existing research,we found that Al can integrate multimodal data and capture features that are difficult to

detect using traditional methods, thereby offering more comprehensive decision-making support for early screening and

treatment. However, the current technology still faces challenges in data standardization, model generalization,and clin-

ical validation. Looking ahead, the in-depth application of Al in multimodal diagnosis is expected to promote early inter-

vention and precision medicine for Hashimoto’s thyroiditis with hypothyroidism.

Keywords: Hashimoto’s Thyroiditis; Hypothyroidism; Artificial Intelligence; Ultrasound; Tongue Image Analysis

A< FCH R Bt %8 (Hashimoto’s thyroiditis, HT,
FRIARME AR & — Fh A Sk F B S e P, R R
M R R ) R R A Y R FE R R HLRRAE 2 A
B E A T 0 R AR A 0 i IR, 5 HOR R 2
S 60 P O T 5 45 TR 2 HE R R R T T T 00 i R Vi
UE DA I L LT 4 4 M 1S A= LS AR R A RS AL &
SRR AR TC IR MR b R AR R D B R . IR R b
HT F 2RI N HR MR 32 B 51 2 1 4 B itk JF T
i — 20 e by D e v R R ) R

R IR 2 U8 1B (Hypothyroidism, fif B B )
IR Bz Bk T8 G2 3R 9% WA A A RN S o O L
TR K b AR 5 2 34 0 P SE P R8RS A i
RUGEAR . b4k, BB A AT BE BN D e R4S, 4Nl
1277 F B R B RS R VTR RN R R 2
FH 1 B i L D DR L = N B A P TR
RIER B RIE 1% ~2%.7E 85~89 X I A
FErp TR R 7% s R R R T AR R P
RV MR E A EE R LW R R RS
BB 10 5,

LRI o FF 900 A 2 A 5 K SR i A L%
ITEHARAMNE. MENTRHEEADEERSTR)
LA B A 2R R R A DL R O A AR
RSB AR S T, B SR ERZHEEL
TCAN AR BCAS (8 3 1R 75 A o 1 FE 97 100 0 2 1Y
TETE T B AR SO AT 250
1 BE.ERICEHBRIRTIEERRNEE

AR —MAER A E ARG AT

A AN [) 4 e B B S 5 R S AL AT R
JEREHO St R . A L TAE SR X 2k A, i
FORTCRRE I R AT (545 L A B A, I BT LA
SIS o R AT N TR I R 2 I 4%
P A AL R e R AR IR A TR BE A £
AR AN W2t 2 7 A 119 2 S 5 R R A5 B A A
AN W i A O TR S R AR A2 W U R A AT
BRAY T TR 22— RO A AT LU b7 i W 4 3]
FEOPR I A4 285 4 B 25 A0 LU B0 o FRT 0k FROIR i
W P TG 5 7 R e DA 45 5 1 IR AR
P » 5|5 FFDR R 25 0 395 A o 00 PR R £ B8 R g
PERE AR HUR IR TR (A — 2t 5 IR 225
B H A A )y 2 L A R s LUV
o BRI RCK LB SF N R, S R i T
W56 5 P O IR AR 4 2 i ORI 5 S 88 A A A
252 IR K AT 4 R A2 A A BORIK A B2 5 7
REL 5 Jay i 45 B o L VAR A T S e 4 B i A8
SRR SR N N EI I PEe e
KA WA » 1252 T B R B0 2 DA 2 MR 2 4%
PR T 0 AU AR TSR T30 R B 0 & O R 4
ok R LA B s R R 8 AR 285 7 A B 18 P B B
A R T S S5 R L TS R RS
R AUBIEWH K. ZEBACE =S Wik R, &
GAR Dy rh A2 W i — 38 43 al RLARE D A B T Bk 3
B2 a5 i . AR T RARE RN E 12 (H5 12
Z55 f PRAE R AR A A AG: £ 45 5L . n] LI g i o
MR SR Z 3 A B T 4 TP AG R A f BRAR O .

— 251 —



F218 F58 WRELESY Vol.21 No.5
2025585 H Asia-Pacific Traditional Medicine May.2025
A AL 8 5 v B IR B K S 32 0 R B 4L 2T AR MR R 5 it B AL B2 W (CAD) & 48 52

K Wi REAS IR (450, B FT 1 0 A 6 2 nT & AR 1
PRE TR EA N R, 25—
FRUEAL A [ B Uil AS ] B ()% ) — 5 42 11
W R e SRR .
2 AIERRBREFEZERIZCH. E2HRHNEAS
AR

AT fig (Artificial intelligence, AD H1 L %5 2% >
(Machine learning, ML) FI & & %% 2] (Deep learning,
DL A A, He 3 25 A 46 KECHE Ab 2 A 1 1k 4y
BRI BE A5 1 01 N 2 LA S 58 119 41, DT 8 1
I PRI I 12 W R 1 . B AR 1R 2 8880 A Tk
IR T BB 2B BT AZE. ALFEEE 2400
T A AR KA 1ok MU AL G BT 88X BRI i 2
D5 EER AT LABE Ko AL A AT %6 Bl PR E 8% TR 500
I35 S5 1 IXURS: PR 280, T 5B 3 U 5 EAh AT
VAT R T RAAR A2 W AL S0 BL2A 12 W W
9T A L) AL N B AR AT 3R 2 2T g
T A EHE S BRI T R G 58 .
2.1 AIEEZZEGTEBPNEA

AR B 2 R BAR SL 00 = A R AR A S R
AR AT R L W, HRTIZ Wi C R 84> TR 2
T 2 A AR R B B X B R LR AR S s 15 8K
PRt — 25 Ak — & 50 AL % B o7 B0 4R
T MG 5 R B 0 Ok, I AR Al IR R
SRR

SUAR A 2 — P T 5 3 R A 2 BORN 43 AT 1Y
BE2AAG I i T2 T X SR TR LIEZ
i (CT) B 5 G L4k R (MRD | IE HL & 5 B
ZEHHE (PET) F1 7L M 40 40 25 i 1% 5 R, DLk BB
AR E R G . XA Y bR AU 2 v
BATZ R IF AT 854 AT AR DL B2 WislcR f
HERPE . AR A2 A 5 B SR 2 R
SIATRR . SR SRR R — TURE R A TR R
U5 KA R A 2 W . FR S O 28 56 RN R
IKFAEFE S R I MER R ] BEAA BF AR TR, AL
B B AR A R B e 3 AT L 2 R R 1 R I ME A
R LA RN T BE 1 55 5 R B AR RO & T
SE A B TS B S A i BEAE 0 2 IA AT, AT 5 it B
By e i e 0 oL e DR o A R ER T AG N  4y 2
A AT G I (ICHD 36 97 8 301 7238 4 5148 1k ol 3
BEWE . K AL S5 HE X G RIS 45 6 1 1%
X SRR 5 B BE AL RN R T HERR R
98. 6% My 55 ALY, Wl DLy ff M I COVID-19,
Luca#it i T 3 F 1ML I 5k 2 G2 X6F g 05 1 1 4 2

— 252 —

BT 97. 580 I 4 ZSERM 6, 7 BRE FVRE S 1k 43 5 ok
98. 07 %1 97. 2% » B T %t B i F 225 47 T 46 00 0 43
BB
2.2 DB AL HB FIRREBEISEHEAR

AR Z TSR FIREE T AL RS
TEHUIR IR &5 1 88 75 2 W7 v R B 5 0 R R s U
S HZWIRE f1 . MRIEE & R A0 58 BodE BoR . &
T CNN 19 Al R4 12 Wit fig B 45, LR E R
74%~95% SN 65 % ~94 % HERG N 73 % ~
94% ,ROC Hi £ F il FL(AUC) i 0. 78 ~0, 942653
FEAEXT T 256 R R E I CTAEL R <4 45),
e ALHFBY T H2 Wi a8 1 19 2] 3% 52 71 - S0 A
64%~96% & = = 87% ~ 96 % . #E B BE M 649 ~
83 & 75% ~87% , AUC M 0. 67~0. 82 & F+
% 0.76~0. 87 | HE L 2 W58 & 76 AL 4
B F %1 9% BE i i) AUC {8 (0. 867) 5 %t % B I
(0.851) A1 Al & 4 (0. 816) #H 24, It 4b, PENG S
AP IET18 0495k R I 2R ThyNet #5275 1 7, Al
07 B I 40 9% 15 O B 12 T 2% B CRBURREE 92, 4 %% VR S
80. 8% HEWARE 87. 4V EE B F AL AL M BB IR
P U CRBURREE 90. 4 %0 RESFIE 80. 6 %6 JHERRIE 86.3%0).
AT A BESRE 55 11 R I2 W () HE R P 38 1T DA /D AN ) B2
) AT 2 S0 3 AL B T A R DN 61, 90 R &= 35. 200, [F]
RIS M 18. 9% & & 17. 0%, X SehF oy 4% R %
B, AT R G vT R R i DR 5 e v i A il Bl T 5L R
A B2 50 AN R B TR FH2 WK

ALFER B 2 Wi i A IR IR R (HD i 2
BUSR L R, ZHAO W S50 J 35 FH ik 28 W) 2%
Fk& T CAD-HT £ 7%, H 12 b 24 58 ik 21 89. 2%,
AUC 0. 94, BRI %A H K GE R 5245 B0 5 1075
ERRIC YIS A T RN 25 5K o A1 AL T IR 2
BT T W4 3B B 2% 2] BAH L BE % [] st Ach B i 375
“EhR YRR BRI & T 48 HTNet B2 Wi
AL HT B2 Wi 6 %35 21 83, 2%, AUC {35 3
94. 9965 [ PN T R TG 2% e 1o FH R 75 12 T B AR 9
oAt 2 V04 AF 5 o A8 077 A 1 AR 95 S A 2 HE D G
F1RG A% Ay W00 22 9 95 1 20 Je R 7 3R 086 T ) K
FeAEZS A]

TEIG R L AT B4 Bl mT DL S 25 0 /0 AN 06 2 114 41
B Al R 3 G ) R B BRI T OB S T 2 R FE
FHHR i 255 =45 451058, . CNIN R 2% 3 5 00 T 3 il 28 ) 4% 34
B AR ST S5 A AT AE A — B T — 3. Al
A B AT I S R AR R B 2R 00 N AR R A B IR R 4 Y
K R 2 W7 o B R, (R 2256 2 5 1S A B 3R THE



215 58
20254E5H

ARG E L

Asia-Pacific Traditional Medicine

Vol.21 No.5
May.2025

FAEX A BR . 27 b ZETPAL RS W R R 245 19 7 1
Al O ZREAE 3K B 5 2 B2 T Y 7K 7 X 2 50 A8 2 1 4R
BREEAET B K R BT X HOR AR 4% 51 & B O G
ALWFSE AT i — IR A FRS 4l 4L .
2.3 EREVNUAARKE

Bl A T E ARG B EAR M LR, 2T ik
TEBR AL AN B LA T B T R R 2
BE2E W2 S SR AT B AL BE IR 45 AL
et E S BERLIEAT M - T2 W ) LSS, DT 75
T DA SR = R 25 56 114 4% 0 I 2 s ARG TE = 20T
P S EZT o SN TR ¢ =B S e R AV S R 7
TEAR 10 25 B R AE 8 P 5 10 B UE I8 96 AL 7% 24 > 3
ARG A vT DATH BE OB 4 A0 R DS X o R
B8 2 B A ET AN b s AR Y R SR R AR T B AL
rh e 12 HA AT B R AR PR TS A 1 M T, BT LA A
VARG I 2 A A R U ARG 00 9 o ) 2 O A 1 T B L (L
L EWHERNEW ., NI A FE IR TR
M 2 W RS, il i SR FECE R, S
THEEME WA E W SRS, Bl TR Hi2
R ER RS ZR GO G LB R E R G
FE Sk FRAE AL PE AR G0 P R SRR G A 3l
SR A IS 0 T Ak B 5 AR AIF Ak B R 0 0 R 4 A 26
FE AR PRI RS A SE R IE . AFFE A
3 23R FH B A BRI S AL 0 B B R X G R AR
AT EAL T R 4 X K G o
MraE T s e BN [R) 92 9 Can 7L i st L 2 0B IR
0 AR TEERS T B IR RO D) R B
GAFPEAA TR B35 22 5 Gl A A @ ML A 2 B A, W] S
B 80U e A BB R i Wi R . X BB R R AU IR IE
T BRI A I O A R B2 W R f9 T L ol
BREH 2 H AR TE = B AL A 22 4005 05 12 W b 1)
N AL T R 2E AR 3

SR M T R R4 5 40 EI B R /Y & J )y 1 i
W, — 5T, &2 A BC B AR A B T
W AT LG8 — AR I, A ) 13 & 1 RS o i D IR 2%
P B IE SRR B 22 5 R T SRR —
RN AT HeE s ) — T T, R 2 BUR WAL 5T ke =
7P 358 i 1) RRE A B MR, 3 BRI 45 5 Ak i &L
FZ BRI BeAh T R A B 43 27 v ORI RN
ST TR B, MR I EELFERES
Hp [ IE A 2 [R) B 2R G R 5 AR M DA R I R 5K
B RN FESCBR N Oy, w2 B AT EE AT
HF R LI PR 38 2 5 12 0 B 5 B g
FoAR AN A B . X BE S H 2 s b A
JEA 5 FR GETE 2R B0 ) 58 UE AN

YIFA G . i an , e 2o 955 1) 7 52 R A e = BH ff b 7
B R R DA SRR iz e R, ROk
TR RGN K TG ZEAE LT JUAS T TIN5 « 58
LBHGREVRME, HE S & — B0l i R AR
JoT i 1) AR PR L B T RE Iz AL RE T s TR AT 4R
T RAF B 5 P BEUE A Y SCER P s R S8 7 I IR 52
B Y SR AT
3 AIEBE. GERIEHHPHRE

AT 7E Z B35 4 39 B2 2% R b A7 I 3 P 35
FEARIAER B 5 53028 HHE 4 22 R0 53 B L 42 12
Wil R L A 32 Wi i #2 DL s /b N Sk iR 25 55 7 T
(nzk . 7E AT 5By il K2 Wb, TR 27
(Deep learning) 5 ¥, {1 35 LU £ B 2% (Convolu-
tional neural networks, CNNs), A] L1 H 3 )\ #8 7 Fl
T 5 G B2 S AR RRAE L AL 45 HR I 7R 4 215
JE B R B R B E A BT, X
FEAEAE 0 B B e DA 3 3 A% G2 N T 52 v R0
T TR B 27 ) RE A 38 3k 19~ R B i AR 8l
22 |2 1 25 ) 245 5 2 i RURD ARG Ak 0 20 X AR A1 25 46 Y
W 45 = T2 W BN BE . AR B0 Ak B RN 43 B
TAT o AT A JHG 58 K A 5040 - 0 R AF 45 HURE 7 . g
fif P e R RN R 2 RIS RORE BRI A
[) 2 B A 6. » DA T B 4 1T R o 19 9 A2 T Ak &
38 1 KR v A T2 A Y s ) R T A R &
i K BRI Zh ) AT 2 Wi AU ARG 8 B s 2 AN Y
REfE 1 2l i A , 38 B 45 1 00 20 12 W L, i Bl s A=
P A A SCHEBR WS FE % . XA A s fkiz i TR
AR R B AR A T

A AT BIFA TR A A S bR R B 2 58T T
ZWIRCR 8 B B 2 W 2% [ 3k 4 B R R
SRR N2 W AR AR LN T R IR 2 b S i
A AT DLAR s R) R AS 5 DA T S5 3RS 1 12 W RR T 1Y
Hb 5 st . LR 2 B 2 b el g S A7
N TR 2E S0 25 AT BE K R T B AR (4 9% 55 | 32 WA
Wil 250 AR ERE, ATBAGE S A 3h 1k i %k
it Acb 3L AR RN A IR Bl A B0 A3 BT L s TR T
T, 0] DA PR AR U2 W 2 1 — BobE AR 2 B AR
YA 26 1 52 ) 5 () B 3 m] DAY/ PR I A 14 = 00 )
FERIRZ 8N Z . AL AR 53 B K 2 0955 4
B RN B 2 Sk, v R O SR T Rk B
AEPY L TEFE A2 W L AT R A Sh A RN s AkobE 2 B
J6 R 5E M L A R 28 ) 4% R Jmy 3 12 5 AT
AR B, T AR R RN R e K 4

FESITACR .

— 253 —



F218 %858 W AREGREZ Vol.21No.5
20254E5H Asia-Pacific Traditional Medicine May.2025
F1 AIEEZEGIRASEH PR TERNRALG
AL 2 3 kIR 2 12 4R Sk
SRR BB 22 W 45 (CCNND L SCRF ] it L TRIES: T 222 B 22 90 405 08 2 A SO RS AE L D 0 N TR R SR 3
i (SVMD | FfiHL# bk (Random Forest) BRARCASE B T T 5t N A8 ARG PR L Ay R 400 A 4R 3t T AR T R
2 M0 S B Rl LR AT R B SR AN (2 S B R I 40 R R AT RS R R R R 2 RS
B BAS AT LASSO) \PCACEM A 43 D) AR IE — B G T LU PR i 4 1 43 o ZEBR 00 e 7 A TorFri g R Dooon)

PR T2 IR

124 (LSTM)

GPU il 3 14 3% B 2% >J HE 42 (40 Tensor-
Flow .PyTorch) . 47 11 5 50 i (b 1 b
Hi (Batch Processing) 143 i 20 8 A

A sh 4 i %% ( Autoencoder) | 71§ ¥4 4 28 ¥

A sk iz Wi i i #& (RNN), 3% fk %% 2] (Reinforcement
Learning)
b 91 £k K33 79 4k B 5395 38 48 [0 05 (Lo-
Wb iR Fm AL B 191 4 315 35 32 % Bl (Lo

P T2 WY Ax T

B BU 22 00 2% REAE ) I 36 BUBLA> 2 B0k, 1) ) J) 308 322 42 55 4t 0 9F: 47 4k
BHRE o AT AR T AR S I 1) P 3 A A T R PR B

19 3l 4 % o FH 1 00 e 2 R R O 42 I, 48 2 b 2 ) 46 35 1 I ) ) 81
Bl 04 8 30 Ar 5 Ak > TR R AU AL AL i2 Sk L S B A S A i 2 A
AP . AT G bR TR IR A AR50 s e 5 S S b oA
Mr i A AR 2 Wi B w) A A L I TN T U T A 2 3R

BLAR 2 2] 8 3 P Ak 351 2 8 N 38 SUJE #2 2Kk (Cross-Entropy Loss) Fl¥) 77
2% (Mean Squared Error, MSE) |, i/ A [A] [52 Jifi 22 7] () 340 Wy 22 5, 8 57

[58]

[59]

[60]

gistic Regression) | DU -# 7325 4%

Gi—12 Wik i 0 PR 45 2R 10 2 WL A — E L 4R T T2 iy T A5

4 PERERERE

SR AR BR 22 B B2 W il b 3R B (L (B3
Az AR G PR AR — A SC Pk . T A%
= Bt 1) Bl YA A 22 5 P R B IR R B R A AR
B S TR AN AR ] L B BSOS R A T (9 i
B FIPTEREATRAE . I A 1] X0 A P AR A
S BRI Il SRUEAE R R A R 50 T i — bk
IS 00 R AROR BT SR By [, R R
(7 R AL 12 W ATF 5T 1 S T BLAR B8 2 52 1808 W7 L 24
FIAT 32 22 ) BRI RO B . 8 D H0H il IR
T A Y BF 5 7 — T Y I AR B S B
RIS AT 22 . IS PR AT BE 2 32 8~ B RE A 3
Wi 2R H A HEGR SRR B 31k 70 A B AR A
XoF B3 T 7 R 50N ) R S AR Ak 8 BT T i o A
TR —BCrE Pk R . BEAh, AT BERL (< BAAE " RE A 2
— ROERSE . 1 T R R S o T P T B A L LR R
AR 1 5 3 DX IR ke SR AR 473 5 A 1l PR P kA B
ZWUES

TEAGHEB T (7 52T . HAR 2R AT 455 =
FIBLAR B= 2212 W (9 B0 i ik 4E 3132 97 E R 3K 3
A 2 ) 5 K Sl R A A L S B ) L O o
PEALRIZ YT 7 2850 o AL TN HY 12 W A 0 7y
TR TR T A R rp R A B BEAE . e 2 1
XF T R REAL R R T BT K B Al i R R ARAE
S22 Pk O ABE R L (] I 10 A A5 T 0 A 58 3 7 S48
PRAR o AEXT 8 2 B2 U 9 0 A X Sk
PEA B ATRSE S AR IR f 3 R R TE
DR BE TS B UM PR 2T B (R 2 IR BT
A

— 254 —

5 &iE

BRA 2 2 30 e G A ) DR R 38 22 KT AS T A R
1§ 2FVFAS B 1 B — A 25 0IA T CInHIR IR R
BARIT 1) 78 % fifk 58 35 A0 48 (AORE IR O i, B BR
T HIBAFAE AR 225 . TP B IR YT U800 48 < 2 A
BN 1 2 O I N 2 NSRS 11 i e o A o el O
B IR RN A A ) A T R O T A
FRF, AR AE S A b R R RO T R R
PR 10, 9196 A BRAR 12 2785 e 2 AR 0 T I A
R i B U1 0 A 7K O 5 T SR A S Sk L AT
Yok B L 096 T R T S K A T RE L AR A AR R
A 4 I R P Y A A A

AL TEL Wb AR £ Bk b (0 8 34 e T s L
SIS FR R T e 2SR Al & . T L
TR b O 25 B LR I 45 A R (] 7 A R SRR AR T R B
AL DL W R 3 A A T AU PR A X R 2 RS
LW R A AT DR 1 2 Wi S % i HL A
A SLIHE T DA /D B — O UE 0T BB AT Ok 1Y iRi2
T2 . BRI, X 55 WK B 7 2 T & o v R0 25 40 A
PRAEL A, AR S B A ) T SR

S 30k

[1] BROWN J,SOLOMON D,BEALL Get al. Autoimmune thyroid
diseases-Graves’ and Hashimoto’s[ J]. Annals of Internal Medi-
cine,1978,88(3) :379-391.

[2] GARBER ] R,COBIN R H,GHARIB H,et al. Clinical practice
guidelines for hypothyroidism in adults: cosponsored by the A-
merican association of clinical endocrinologists and the american
thyroid association [ ] ]. Endocrine Practice, 2012, 18 (6);: 988-
1028.

[3] GUSSEKLOO J,VAN EXEL E.DE CREAN A ]J.et al. Thyroid



215 58
20254E5H

ARG E L

Asia-Pacific Traditional Medicine

Vol.21 No.5
May.2025

[4]

L6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

status, disability and cognitive function, and survival in old age
[J]. The Journal of the American Medical Associations2004 ,292
(21):2591-2599.
TAYLOR P N,ALBRECHT D,SCHOLZ A,et al. Global epide-
miology of hyperthyroidism and hypothyroidism[ ] ]. Nature Re-
views Endocrinology,2018,14(5) :301-316.
MANN D L. Artificial intelligence discusses the role of artificial
intelligence in translational medicine: A JACC: basic to transla-
tional science interview with ChatGPT[J]. Journal of the Ameri-
can College of Cardiology: Basic to Translational Science,?2023,8
(2):221-223.
BRNJAS K J. Physical bases of medical ultrasound[]]. Lung.
2009,400(650) :0-26.
WALLS W J,GONZALEZ G,MARTIN N L,et al. B-scan ultra-
sound evaluation of the pancreas: advantages and accuracy com-
pared to other diagnostic techniques[ J]. Radiology,1975,114(1) :
127-134.
Sk AR B S R E S S AT R R R S IR
o7 Ry R T B IL A e IR AN LT . BE 22 AR 2 2k ik, 2021,
31(1) :87-89.
ZHUANG Q, GAN S, ZHANG L. Human-computer interaction
based health diagnostics using ResNet34 for tongue image classi-
fication[ ] ]. Computer Methods and Programs in Biomedicine,
2022,226(Suppl ¢) :107096.
WU P,LIJ,YAN H,et al. Status and prospect of international
standardization of TCM diagnosis[ J ]. Pharmacological Research,
2021,171:105746.
LO L,CHENG T,CHEN Y,et al. TCM tongue diagnosis index
of early-stage breast cancer[ ]J]. Complementary Therapies in
Medicine,2015,23(5) :705-713.
CHU X, SUN B, HUANG Q, et al. Quantitative knowledge
presentation models of traditional Chinese medicine (TCM) : a
review[ ] |. Artificial Intelligence in Medicine, 2020, 103 ( Suppl
¢):101810.
SUBHAN S,MALIK J,HAQ A U,et al. Role of artificial intel-
ligence and machine learning in interventional cardiology[]J].
Current Problems in Cardiology,2023,48(7) :101698.
VENKAT V,ABDELHALIM H.DEGROAT W,et al. Investi-
gating genes associated with heart failure, atrial fibrillation, and
other cardiovascular diseases, and predicting disease using ma-
chine learning techniques for translational research and precision
medicine[ ] ]. Genomics,2023,115(2) :110584.
RASHIDI H H,CHEN M. Preface: Artificial intelligence (AD ,
machine learning MIL.) and digital pathology integration are the
next major chapter in our diagnostic pathology and laboratory
medicine arena[ ] ]. Seminars in Diagnostic Pathology, 2023, 40
(2):69-70.
BHATI D, NEHA F, AMIRUZZAMAN M. A Survey on ex-
plainable artificial intelligence (XAID) techniques for visualizing
deep learning models in medical imaging[ J ]. Journal of Imaging,
2024,10(10) :239.
BOTROS M,DEBOER O J,CARDDENAS B, et al. Deep learn-
ing for histopathological assessment of esophageal adenocarcino-
ma precursor lesions [ J]. Modern Pathology, 2024, 37 (8):
100531.
LIN T,WANG C,SHEN C,et al. Clinical outcomes of multives-

sel coronary artery disease patients revascularized by robot-assis-

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

ted vs conventional standard coronary artery bypass graft surger-
ies in real-world practice[ J]. Medicine (Baltimore), 2021, 100
(3):e23830.

PAYNE D A,BALUCHOVA K,PEOC'H K H,et al. Pre-ex-
amination factors affecting molecular diagnostic test results and
interpretation: a case-based approach[ ]J]. Clinica Chimica Acta,
2017,467:59-69.

CHEN A,WANG C.ZHANG X. Reflection on the equitable at-
tribution of responsibility for artificial intelligence-assisted diag-
nosis and treatment decisions[ ] ]. Intelligent Medicine, 2023, 3
(2):139-143.

KAVITA P,ALLI D R,RAO A B. Study of image fusion opti-
mization techniques for medical applications [ J]. International
Journal of Cognitive Computing in Engineering,2022,3(c) :136-
143.

BOEKEN T,FEYDY J,LECLER A,et al. Artificial intelligence
in diagnostic and interventional radiology: where are we now?
[J]. Diagnostic and Interventional Imaging,2023,104(1) :1-5.
VU M T,ADALI T,BA D,et al. A shared vision for machine
learning in neuroscience ] |. The Journal of Neuroscience,2018,
38(7):1601-1607.

RANGARAJAN A K,RAMACHANDRAN H K. A prelimina-
ry analysis of Al based smartphone application for diagnosis of
COVID-19 using chest X-ray images[]J]. Expert Systems with
Applications,2021,183(Suppl C) :115401.

SABA L.DEY N,ASHOUR A S,et al. Automated stratification
of liver disease in ultrasound:an online accurate feature classifi-
cation paradigm[ J]. Computer Methods and Programs in Bio-
medicine,2016,130:118-134.

HE L,CHEN F,ZHOU D,et al. A comparison of the perform-
ances of artificial intelligence system and radiologists in the ul-
trasound diagnosis of thyroid nodules[ J . Current Medical Ima-
ging,2022,18(13) :1369-1377.

PENG S,LIU Y,LV W.et al. Deep learning-based artificial in-
telligence model to assist thyroid nodule diagnosis and manage-
ment: a multicentre diagnostic study [ J]. The Lancet Digital
Health.2021,3(4) ;e250-e259.

BUDA M, WILDMAB-TOBRINER B, HOANG ] K, et al.
Management of thyroid nodules seen on US images: deep learn-
ing may match performance of radiologists[ J]. Radiology,2019,
292(3) :695-701.

WEI Q,ZENG S,WANG L,et al. The value of S-Detect in im-
proving the diagnostic performance of radiologists for the differ-
ential diagnosis of thyroid nodules[ J]. Medical Ultrasonography,
2020,22(4) :415-423.

BARCZYNSKI M, STOPA-BARCZYNSKA M, WOJTCZAK
B. et al. Clinical validation of S-DetectTM mode in semi-automa-
ted ultrasound classification of thyroid lesions in surgical office
[J]. Gland Surgery,2020,9(Suppl 2) :S77.

SONG J.,CHAI Y, MASUOKA H, et al. Ultrasound image a-
nalysis using deep learning algorithm for the diagnosis of thyroid
nodules[ J]. Medicine,2019,98(15) ;e15133.

ZHU Y,JIN P,BAO J.et al. Thyroid ultrasound image classifi-
cation using a convolutional neural network[ J|. Annals of Trans-
lational Medicine,2021,9(20) :1526.

WEI X,GAO M, YU R, et al. Ensemble deep learning model for

multicenter classification of thyroid nodules on ultrasound ima-

— 255 —



215 58
20254E5H

ARG E L

Asia-Pacific Traditional Medicine

Vol.21 No.5
May.2025

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

ges[ ] ]. Medical Science Monitor; International Medical Journal
of Experimental and Clinical Research,2020,26:e926096.
ZHAO W,KANG Q,QIAN F,et al. Convolutional neural net-
work-based computer-assisted diagnosis of hashimoto’s thyroidi-
tis on ultrasound[ J]. The Journal of Clinical Endocrinology &
Metabolism,2022,107(4) :953-963.

ZHANG Q.ZHANG S,PAN Y,et al. Deep learning to diagnose
Hashimoto’s thyroiditis from sonographic images [ ] ]. Nature
Communications,2022,13(1) :3759.

ALI N, TRETIAKOV A, WHIDDETT D, et al. Knowledge
management systems success in healthcare: leadership matters
[J]. International Journal of Medical Informatics,2017,97(1):
331-340.

HU Q,YU T,LI J,et al. End-to-End syndrome differentiation
of Yin deficiency and Yang deficiency in traditional Chinese med-
icine[ J]. Computer Methods and Programs in Biomedicine,2019,
174 .9-15.

XING W, LI G, HE C,et al. Automatic detection of A-line in
lung ultrasound images using deep learning and image processing
[J]. Medical Physics,2023,50(1) :330-343.

TANIA M H,LWIN K, HOSSAIN M A. Advances in automa-
ted tongue diagnosis techniques[]]. Integrative Medicine Re-
search,2019,8(1) :42-56.

HSU P C,WU H K,HUANG Y C,et al. The tongue features
associated with type 2 diabetes mellitus[ J]. Medicine (Balti-
more) ,2019,98(19) :el5567.

JIANGT,GUO X,TU L,et al. Application of computer tongue
image analysis technology in the diagnosis of NAFLD[]]. Com-
puters in Biology and Medicine,2021,135(Suppl C) :104622.
X T UL R B A R R OL IS Y R R R A IR O
g B A J7 Bk [T, Ot 2% 5O % 43 BT, 2022, 42/(2) : 512-
516.

BHATNAGAR V,BANSOD P P. Challenges and solutions in
automated tongue diagnosis techniques:a review[ J]. Critical Re-
views in Biomedical Engineering,2022,50(1) :47-63.

FENG L.XIAO W,WEN C.et al. Objectification of tongue di-
agnosis in traditional medicine, data analysis,and study applica-
tion[ J]. Jove-Journal of Visualized Experiments, 2023, 2023
(194) :e65140

MATOS L. C,MACHADO J P, MONTEIRO F J.et al. Can tra-
ditional Chinese medicine diagnosis be parameterized and stand-
ardized? a narrative review[ J]. Healthcare (Basel),2021,9(2)
e65140.

CAO C,LI Q,TONG J.et al. Artificial intelligence in thyroid
ultrasound[ J . Frontiers in Oncology,2023(13) :1060702.
WANG X,LIU J,WU C,et al. Artificial intelligence in tongue
diagnosis: using deep convolutional neural network for recogniz-
ing unhealthy tongue with tooth-mark[ ]J]. Computational and
Structural Biotechnology Journal,2020(18) :973-980.

LIU Q.LI Y,YANG P,et al. A survey of artificial intelligence
in tongue image for disease diagnosis and syndrome differentia-
tion[ J]. Digital Health,2023,9:20552076231191044.

QIAO Y,ZHAO L,LUO C,et al. Multi-modality artificial intel-
ligence in digital pathology[J]. Briefings in Bioinformatics,2022,
23(6) :bbac367.

SHEN Y.,CHEN L,YUE W,et al. Artificial intelligence in ul-
trasound[ J]. European Journal of Radiology,2021,139:109717.

256 —

[51]

[52]

(53]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

XUE Y.ZHOU Y,WANG T.et al. Accuracy of ultrasound di-
agnosis of thyroid nodules based on artificial intelligence-assisted
diagnostic technology:a systematic review and meta-analysis[ J .
International Journal of Endocrinology. 2022, 2022 (1):
9492056.

LEE S E,KIM H J,JUNG H K.,et al. Improving the diagnostic
performance of inexperienced readers for thyroid nodules
through digital self-learning and artificial intelligence assistance
[J]. Frontiers in Endocrinology,2024,15:1372397.

JIAD Y, LI Z, ZHANG C. Detection of cervical cancer cells
based on strong feature CNN-SVM network[ ] ]. Neurocomput-
ing,2020,411:112-127.

RAGAB D A,SHARKAS M A, MARSHALL S, et al. Breast
cancer detection using deep convolutional neural networks and
support vector machines| J]. Peer J,2019,7(1) ;:e6201.

LI J,ZHANG Z,ZHU X, et al. Automatic classification frame-
work of tongue feature based on convolutional neural networks
[J]. Micromachines,2022,13(4) ;501.

ZHOU T, THUNG K,ZHU X.,et al. Effective feature learning
and fusion of multimodality data using stage-wise deep neural
network for dementia diagnosis [ ]J]. Human Brain Mapping,
2018,40(3):1001-1016.

XU X,TAO Z.MING W,et al. Intelligent monitoring and diag-
nostics using a novel integrated model based on deep learning
and multi-sensor feature fusion[ J]. Measurement, 2020, 165
108086.

ZHU J,ZHANG S.YU R.et al. An efficient deep convolutional
neural network model for visual localization and automatic diag-
nosis of thyroid nodules on ultrasound images[ J]. Quantitative
Imaging in Medicine and Surgery,2020,11(4) :1368-1380.
FENG L, HUANG Z,ZHONG Y, et al. Research and applica-
tion of tongue and face diagnosis based on deep learning[ J ]. Dig-
ital Health,2022.8:20552076221124436.

BERDALY A.ABDIAKHMETOVA Z. Predicting heart disease
using machine learning algorithms[ J]. Journal of Mathematics,
Mechanics and Computer Science,2022,115(3) :101-111.
AUBREVILLE M. Developing robust Al applications for clinical
use: the special case of pathology[J]. Annual Edition, 2024, 3
(1):20-22.

CHUAH J.YAN P,WANG G.et al. Towards the generation of
medical imaging classifiers robust to common perturbations[ J].
BioMedInformatics,2024,4(2) :889-910.

LUONG T M,HO N T,HWU Y M, et al. Beyond black-box
models: explainable Al for embryo ploidy prediction and patient-
centric consultation[ ] ]. Journal of Assisted Reproduction and
Genetics,2024,41(9) :2349-2358.

JOHNSON K B, WEI W Q, WEERATNE D, et al. Precision
medicine, Al,and the future of personalized health care[ J]. Clin-
ical and Translational Science,2020,14(1):86-93.

AHMED Z, MOHAMED K M, ZEESHAN S, et al. Artificial
intelligence with multi-functional machine learning platform de-
velopment for better healthcare and precision medicine[ J]. Data-
base: The Journal of Biological Databases and Curation, 2020,
2020(1) : baaa010.

(TR



	编委会2024
	亚太2025年5期目录
	2025-5期正文
	亚太2025年5期目录（英文）



