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Clinical value of nomogram model based on preoperative conventional
ultrasound and contrast—enhanced ultrasound features in predicting
cervical lymph node metastasis of papillary thyroid cancer

ZHANG Yu,HUANG Jiuping, FAN Lifang, WANG Junli
Department of Ultrasound Medicine , Wuhu Hospital Affiliated to East China Normal University , Anhui 241000, China

ABSTRACT Objective To investigate the clinical value of nomogram model based on preoperative conventional
ultrasound and contrast—enhanced ultrasound features in predicting cervical lymph node metastasis of papillary thyroid carcinoma
(PTC).Methods A total of 216 patients with PTC confirmed by pathology in our hospital and Peking University Third Hospital
were selected, including 54 patients with cervical lymph node metastasis (CLNM group) and 162 patients without metastasis
(NCLNM group ).Preoperative clinical data, conventional ultrasound and contrast—enhanced ultrasound features between the two
groups were compared. Univariate analysis and multivariate Logistic regression analysis were used to screen independent risk
factors for cervical lymph node metastasis of PTC. A prediction model based on independent risk factors was constructed, and
display it in the form of nomogram. Receiver operating characteristic (ROC) curve was drawn to analysis the predictive
performance of the model, Hosmer—Lemeshow test and calibration curve were drawn to evaluate the goodness of fit and
calibration of the model. The clinical applicability of the model was evaluated by clinical decision curve.The 5—fold cross—

validation were used to evaluate the stability of the model.Results There were significant differences in gender, puncture feel,
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multifocality, maximum diameter, microcalcification, blood flow signal, enhancement uniformity, enhancement mode and
superficial capsule between the two groups (all £<0.05).Univariate analysis and multivariate Logistic regression analysis showed
that gender, multifocality, maximum diameter, blood flow signal, enhancement uniformity, enhancement mode and superficial
capsule were all independent risk factors for screening cervical lymph node metastasis of PTC (OR=2.792,3.482,2.730,2.581,
3.096,3.651, 3.807, all P<0.05).ROC curve analysis showed that the area under the curve (AUC) of the nomogram model in
predicting cervical lymph node metastasis of PTC was 0.822. Hosmer—Lemeshow test showed that the model fitted well (y*=
8.298, P=0.405).The calibration curve showed that the predicted value was consistent with the measured value , and the clinical
decision curve analysis showed that the nomogram model has the best clinical application value among all models.The AUCs of
5—fold cross—validation were 0.871(95%CI:0.781~0.961) ,0.900(95%CI: 0.840~0.959) , 0.707 (95%CI : 0.581~0.834) , 0.678
(95%CI: 0.556~0.800) , 0.762 (95%Cl: 0.654~0.870) , respectively, and the average AUC was 0.784. Conclusion The
nomogram model based on preoperative conventional ultrasound and contrast-enhanced ultrasound features can effectively
predict the cervical lymph node metastasis of PTC.

KEY WORDS Ultrasonography ; Contrast agent; Papillary carcinoma, thyroid ; Cervical lymph node metastasis ; Nomogram

PR IR 2 PN 0 0 R G B s DL R PE e 2 — 1 WL P S P T S A (TP 1] F Acuson

HoR i A BB AR BT fa H; v HOIR R 3L Sk R
(papillary thyroid carcinoma, PTC) J& ¢ % UL (1) 9 B2
B, 2915 80%~90%' ", AR ik B &5 B 5% e A R 2
409%™, BN R PTC & R B EEAa K R . HAT
] Y AR R 06T PTC AR AR I 75 R AT TR
R EL S5 T 3 B LA — R BT HUI PTC 2 75 1 & S
L 45 AL 0] i T AR SR AT A S5 175 0 2B e 2
HE PR —Fh 7 i PREE 22 R ATk Tz B
TR (LIRS 45 B AR ARG A, R X PTC 275
REFRM LA EEWIZW M. AR T
PTC B AR WU 7 KRR 75 3 5 R A 1 47 26 [ A
B AR PTC SRk T 45576 3% i i R A (8

BARETE

— MFFEXT 4

VEHL 20204F 7 A 2 20224F 7 A 3B e b 5t K2pss
= ERRAARSSIRESI PTC B3 21641, Hirh 5 61 4,
15501, AR 04 21~67 %7, 44 (40.78+11.32) % s 4 T &
K PTC B, BEREH T 40 30 = 0 45 15 A%, B
LN 216 D25 o Ho SR bk L 25 A B A 54 41
(CLNM 4H) , 3 24 ], 42 30 1] , 4E 42 21~64 % , 1Y
(41.32+11.46) % ; B 24 162 il (NCLNM 41 ) , 5
37, & 12501, 4% 22~67 %, -1 (40.60+11.31) %
Y AFRUE : OARRTIIA TR U 75 S 75 1 s R A 047
MR GG HUR IR A0 B 2E 00 R @F AR5
I B 28 T A 65 HODR R 45 T B 000 i 1 45 HE 2
Wi 5 I PR B8 75 0 RE 57 4 o HEBRAR ME : DA J5 9 H
K 2 5 7k 9 AEE PTC B4 s @ R T2 52 A AR
I7 o ARWFSE 2 1S B B 24 S B s B 241t e, Sy [ st e
FE R R AN R R

— ARSIk

Sequoia 512 ) = & RS 85 % {6, £ Fl#A 75 i2 WL, 2k
FEFR L, B0% 4~10 MHz,  JBE BUMEM , AL H66T, 72
O3 T R SR B R R A% R O X B — &5 1 A T 1
%5 R R AR U LR e Sk BOE  R
7 IEA G IR A R S AR AL,
EBCHRR B 85 77 1 il e s i D e R . b i A5 5
DA Adler 2 5 10 43 07 R PEAR AR U, ASBESORE 0.1 2%
FE ORI E S AFE 2.3 G0 HIMTES F & -
SRJE 2R DK AT 2.0 ml H SonoVue (XK F Bracco 22
FD TR T8 71 5 0.9% A= BEEL K BE B A9 i 52 50 TR B
W, HLAEE BCR 0.08, T 4535 KB U Tl 45 22 L4 120 s
F RSG5 S I sk s ki 3 o
J7 3 KSR AR S B R I AT PR SR B AR LT AR B A &
T 5 59 T IEL ST R R v O Bl A e Pk A . b o
J7 353 A g P (25 4 HE R S S i e v ) R T8 P
(&N 25T JE 1 Ko v g [] B R ) 5 3 s AR = (4575 7
T 52 7 I8 UG IS %) 34 5 R 55 ) AT LE R R HR e A 2
RO B FL 3 ) o A O HG i AIRKG o | HE i | R o
I B R (2575 A 3k 5 79 1 i s 5 ] L i HOIR iR S
JOT 1) 35 52 59 34 0 B[R] LU ) A SR BT S JT 4 i (PR
HE) (R TS B g ([R] 20 ) (iR TS B ol (12 ) 5
TH 1R B R (45719 P9 3 52 390 1 AR B 5 ) ] I i HEOBR R 5
JoT 1) 3 52 550 9 R B TE) B A ) A o T S B R (R
iB) F2P TR (R ) (e T 5 i iR (R ) '
A EG 53 A X5 B PR 44 E AT 10 45 DA HIR i Fn 2
HR IR LS5 12 W7 T AR 28 56 HAS 0 08 22 35 s PR 45 2R 1 i
7 B WA S SE R, A A A, I Eh B = 44 T i U s
I B2 W JEES, B Rk — 2

2. I PR GRS < IS £ B ) AT ) AT T
BIHA CHUARBR 58, DL S 28 i gk . e HEIR AR 45
T ANER S B PR 4 2 5 A DL o 2R 56 )



Il PR AR A PE 2 2 i 2023 4F 8 A 45 25855 8 J Clin Ultrasound in Med, August 2023, Vol.25,No.8 - 641 -

U SE B 2 3 AR S AL B v R AR T, e e el H
bR B ZE i A5 VAN R BT T PR 5 B T 22 A B4 2 5~
10°F, 9 KB £, 2800 34, 10 56457 19 2500 T 1%
T3 28 AT SN 450 I A 42 8% 3z 3 451 1Y) b 5 )
Rl LE 7 FFOBR IR A SR 224 B 0 330 55 o Hh S5 B3 9]
A BB E HUIR IR 4 4L 0 s iR

R WA= |

V7 FH SPSS 23.0 R 4.1.6 Ge 1544 , 1805 RE LA )
BORERIR T LR T 2R . = 2
& Logistic [71 )5 4347 0 2E 700 PTC 250350 bk EL 25 B2 1Y
BRI N 5 S B S o L VA N o Pl e B e 9 S R
R 3R rsm A2 BRI (9 B 26 18] . 2l 2R T
YERFAE (ROC) HZR 43 ML A TR PTC 200 bk 1L 45 575 7%
B2 WiELE 5 5K H Hosmer—Lemeshow K 56 P-4/ 45 54 fY)

P DI E 5 2R PR U o £ % s PR 1 € b 2 PP A 508
S R Rt PR P 5 2R 5 47 52 SUBR IR VA AN A2 2
AIREETE . P<0.05 N2 AT o

# R

— P AR AT G PRGERE IR 75 B 7 1 5 Rk
Fodg

WAZH AR I PR} L R 75 R 75 X R P 1IE L
UL F1~3 FK 1,2, CLNM 45 NCLNM 2H 74 51 | %
I8, DA e 2 b e K AR A LS S
o) B A X R R T I S e 22 A e
TR L (H)P<0.05) .
A Logistic 5 HT
UL R 22 78 G L FE AR A LA

F1 WAARFTIG R GOR L i
13 P51 AR P AR FCHUR I 5 53] 2%
% @ 245 % <45% o Bl KA L7¢ rp A ST
CLNM 41 (54) 24 30 17 37 41 47 7 5 49
NCLNM 41(162) 37 125 49 113 110 140 22 43 119
1 9.328 0.029 1.240 0.013 7.000
PE 0.002 0.865 0.266 0.908 0.008
FT2  PRAURTTE HUE = RRE H i)
a1 EZ3R SN B FURTS N {5 1L MLAE
= o 2lem  <lem  FRO SEN VEME O OREW =1 <1 H ¥ T AEE
CLNM 41(54) 21 33 35 19 5 49 4 50 30 24 45 9 45 9
NCINM41(162) 30 132 56 106 14 148 13 149 112 50 101 61 108 54
1 9318 15.198 0.019 0.021 3.316 8.144 5.445
PE 0.002 <0.001 0.890 0.884 0.069 0.004 0.020
F=3  WAURTIH S SRR LU i
- Mg 7= b iisapelas HERETAH B THIR A R TN e
[T DI i 7818 i SO < P 7 08 < ES I 7 1 O [ 2 ZR - ) i 38 B 1 =8 1 1 S (1 P22 11 S U5 R Y
CLNM 41 (54) 51 3 27 27 5 26 25 29 36 17 1 36 18
NCLNM#(162) 151 11 112 50 13 64 106 56 82 75 5 145 17
P! 0.102 6.465 1.689 6.214 4,083 15.559
Pfi 0.750 0.011 0.450 0.013 0.110 <0.001

~
D1 198 cm
D2 122 cm
T101:00 01:00 T200:00 00:00

i\

A H BT 8 R 20 FEODR B e SR (00 7 25795 5 B B 75 1 R R 60 s B4 St rh AR
Bl 1 LNM4EE (5,528 ) H kR X bR K

% Logistic 1A 5347 , 258 W01 |
ZERITFR 2t KA AR i
AT T BRI S PE AR X Ak
T3 W R34 P 1 5 F PTC #5750 bk
ELEEFER A (3 P<0.05) . L34,

= ZH & Logistic [Fl 4537

W 55 T PTC 2905 bk L 45 5% 7%
A RIIERNAZ R Logistic [1]
(=R TR S TVIN & 1| IS 2 SR 51
KA MUAAR 5 BRI 510 o



=
el

© 642 -

B EFEE 20238 HEE 25555 8] J Clin Ultrasound in Med, August 2023, Vol.25,No.8

LE 6.

3. FeE M 5 T 28 B UE L Y
AUC 439114 0.871(95% A] 1 X [a]
0.781~0.961) . 0.900 (95% 1] {& IX.
] : 0.840~0.959) ,0.707 (95% 1] {5
X [8] : 0.581~0.834) .0.678 (95% nJ]
% X [6] : 0.556~0.800) . 0.762 (95%

A B HR T R R 5 5 (R [ 75 224 5 B 5 Y B TR 60 s BRP5 17 2 (I 0 Al X 8] : 0.654~0.870) , -4 AUC

B2 NCLNM 4L (L,54 % ) LR A M P i 3 4
Fz4  HAHE Logistic [MIAHT

Af i FIHAREL  OREH(95% W {F X [H]) Pfi
P51 0.994 2.703(1.411~5.178) 0.003
P IED R 1.264 3.541(1.324~9.473) 0.012
Zh 1 1.030 2.800(1.425~5.503) 0.003
iEyN 1.249 3.487(1.828~6.650) <0.001
WSk 1.105 3.020(1.380~6.608) 0.006
ML AF 0.916 2.500(1.138~5.490) 0.022
MRS PE 0.806 2.240(1.194~4.202) 0.012
MR AR 0.787 2.196(1.175~4.103) 0.014
TR Bl T e 1.450 4.265(2.001~9.089) <0.001

155 X R A T BB 3% 2 389 SR 0 PTC S50 bk L &4
RS fE R P 2R (4 P<0.05) . WL# 5.
x5 ZHE Logistic EEEAR

A EIHZEE  OR{H(95% nI{5IX [d]) Pfi
) 1.027 2.792(1.230~6.339) 0.014
Tk 1.098 2.997(0.992~9.057) 0.052
EZ RS 1.247 3.482(1.476~8.213) 0.004
PN 1.004 2.730(1.260~5.918) 0.011
s AL 0.846 2.330(0.941~5.770) 0.068
ML AF 0.948 2.581(1.004~6.637) 0.049
briasapeslias 1.130 3.096(1.334~7.185) 0.009
MR AR 1.295 3.651(1.598~8.339) 0.002
TR Wl R T 2 1.337 3.807(1.512~9.587) 0.005

U B 2R ALY (48 2 S 2 Wl e o A

PN RSB PR 2 22 A TR [ 81 42 5], LI 3
ROC & ot k7, 31 e A AL T PTC 39030 ik L 45
BRSO £ T A (AUC) 2N 0.822(95% T {5 X ]
0.762~0.882) ; R & 4 5 & 43 5 N 87.0% .59.9%
ULE 4,

BRI B 560 5 A

1A < A o 286 5 2 S 7 T {1 55 S DAL 1Y)
— UM s Hosmer—Lemeshow A6 56 3 7 A5 78 $ 5 556
I(*=8.298,P=0.405), WE 5.

2. 15 R FH PR PN < I RS T £ 7, 1) 2k PRI A
RUTE T AT TO0ImASE 78 r s RS FH P e 2 5 9 4k PRI S 28 1Y
[ (R A 227 0.05~0.82 B, IIffi R4 3R 5 K T 4 il Hac bk

H0.784, WER6FIE T,

0 10 20 30 40 50 60 70 80 90 100
L s ) N L N N h N N )

ik
2
i3l f
EZsuc %'
2442 & >1lcm
5211 <l iz
MHES 1
L8145 r )
15 Lo E 1%
R T )
o TeRAAIR TS
R ITRARE S ﬁ'g "
B4 r T T T T T T T T T T 1
0 50 150 250 350 450 550
R

01 03 05 07 0.9

B3 TR MBS Sl 7 1 SRR i 1) 26 ]

1.0
0.8
i 0.6 1
B
™ 0.4+
0.2
0.0 . . . "
00 02 04 06 08 1.0
|-
B4 FILREISAITN PTC 2058 M 457 5 1 ROC #h£E &
1_0— III'II' T T ’/
-
//
0.8
jé 0.6
1 e N
=04 - = PAEBRIERTZE
0 P — BT
T i 2k
0.2 - =
7
0.0
T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
AU A 2R
Bl 5  FIZREIBR TN PTC S0 b L 45 54 B2 i A el %
it it

UET IR L 4 5 B8 R PTC 2 K 6 % i 8 Y i TR

(1R T S N R E = b NI = o 1
P05 RS IRIS AR DOREE S AR5 I R . R,



I AR A 2 2 2 7 2023 4F 8 A 4525 4545 831 J Clin Ultrasound in Med, August 2023, Vol.25,No.8 - 643 -

— 51
031 —Zk
— KA
MaE S
02 — sy
4 024 s
by — i
® il
e 01 All
T —— None
0.0

f T T T T l
0.0 0.2 0.4 0.6 0.8 1.0

o DRSS [ 1
Bl 6 52k B T B — f [ PR 28 T PTC 50348 Ik B 285 55 6 1 1 IR
S IIER
R6 PN EII S P38 L IEHE 25

TXIGUEPTE  AUC(95% IfEIX ) REUE (%)  FeFE(%)
T 0.871(0.781~0.961) 81.8 81.6
E24r 0.900(0.840~0.959) 86.4 84.2
EEREIN 0.707(0.581~0.834) 727 76.3
54T 0.678(0.556~0.800) 54.5 77.6
ERE 0.762(0.654~0.870) 713 73.7
AUC: 28 mR
1.0
0.8
MQ&
B
™ 0.4 B4 147 AUC=0.871
(. B— 524 AUC=0.900
024 B— 5 347 AUC=0.707
’ B— 55 497 AUC=0.678
— 5 547 AUC=0.762
00 T T T T
00 02 04 06 08 1.0

1~ 5
B 7 535 CRAEL T PTéf éﬁ%ﬁ%ﬁaékfrﬁz% ROC £ [4
AT VA A T 0 S0 S oK L 2 e RS AT O, W RE R S FR AR
JP Tk R ST MGE R PR B A HEAER
R P R FEDR e 5 o i FH B Rz 1, R P 3 R X I
A R, PT DA AR PR 1 A I A
B ARWFFEHE 434 PTC 8 AR IE R 7R 5 A
7 NGB P 1 S AR RIS TR B AR 7 AR 7S i
FERRE A HE 114 51 42 AR T30 PTC 350350 bk B2 25 % 7%

I R

Dai 25" Vi 5E Bon B PTC AR B YR T 4otk R
R AR S 2 — 20, R B M e ) & A SR itk
ELE5 7% o 28 i) T ER B[R] 422 2 W Jieb g 1) B 3, AR A5
CLNM 41 2 il T Jgk v A5 55 B ) 3 o L & T NCLNM 41
(90.7% vs. 73.5%) , 2 F A G it ¢ 2 X (P<0.05) , 5%
FEMFSE S50 — 8, AR B A 25 R BN,
[SEIEZSREN N oL AN IR/ TR R A= S E]

Geiter i L(H P<0.05) , 2 B Z kb PTC %5 8 % Jig kb
T e A SR IR B S5 G RS ke R A kR S e
KA RS R RS B AR OG> RE AR
TESE PTC e RAR R A A ik B 45 6 B I A R b o,
AHFFE CLNM ZH IR KAE> 1 em 5 15 H(64.8% ) WA i 55
T NCLNM 4 (34.6%) , =50 5011252 L (P<0.05) , 531
Jirt A1 Ay g o oA T 248 6 3 2R TR 8 20 3o AR PR , bk D 45
MR Ry REPE MU . RS AR B R A 4
B A SRBE I RS £ DURR, & WA A v B S 4
fiE, BEAEWFFE O 8 5 1k 5 PTC S50 ik I 45 5 B Al
X, A [ RE & B CLNM 4H (83.3%) # NCLNM 4
(62.3%) T 5 & 54k (P<0.05) . 554, CLNM £ fih
JREH NCLNM 4 i {5 5 B 45 (P<0.05) , 73471 i (K oy
i I8 B4 1% % OO 1 2B S BR L RS R I A A 4
T FIRE A0 B R 380 T IR T A 0 XU L Ll
A ARt 2 R A A N, S O A T
i, R G| RS SR S RS . AR ST R sk
gk N LNM 4 38558 AR 35 5) & 1 (50.0% ) B B
T NCLNM #1(30.9% ) , 3 A5 2 DA 45 5 ey 1 o o o 2
W, (53.7%) , NCLNM 25 4 5§ = 334 i A % /D L (34.6% )
WAL b 22 S 3 Geit2# 8 (35 P<0.05) . 43 HT i
AL Ay 201 58 90 £ &85 7 4% 2 I e S e R B v L AR P, o
PR SRR, UM 2 GEAT 4L, RGN AN Y,
PRI I A 1) 50 8 i N 26 sy 4 5 ) LU 491 B v 7 BB
AR5 ¢ B ORR 75 1 5 S s TR R 4 e o 5 v
Wi ml T W0 PTC 20050k (L &5 55 8 . ARBF ST 0 & 3
CLNM 41 3% J7 #% M % 22 14 o W7 7 B (33.3%) & T
NCLNM 41 (10.5%) , 22 %A Gt 53 L (P<0.05) . A
W0 LR 22 R A it 24 B e br it — 217 A
F ZIHFE Logistic MM, 25 38 Wos PR 2 4E 1
R M FAR S SR ST B SR AR = v O gl
T SEVE I8 0 TN PTC 251350 bk T 45 5% B8 B ik 57 £ 16 A
% (OR=2.792.3.482.2.730.2.581.3.096 .3.651 .3.807,
¥1P<0.05) . VL LAEks R = AEHERR £5 B3R Z (A A9 AH B
Y FH IS AT BE 8 i S7 T30 PTC % A 350300 Ik [ 235 6 7% 1
JAURSE , 27 S B T AR Hp L B 5 2 T DAL I DR 5k SR
FEARAE o 1 20 T e A Ak o HE RS, T RE A o
JRRE B S A A I PTC 200350 bR B4 435 5 % B M (L4 11K
A RY REEA G —S 8T,

G £ Pl AT A R A T3 b FH T I PR 4% R 0 A
Rirp, 2 Z 250 W1 J5 nl R A 22 50 v Ak B0
SRR, A BTG IR 2E 47 KBS AL o A B 58 I
Logistic [8] 1343 M7 7 156 Hy PTC 25350 bk B 45 %4 % 1) 41 7
FE B 2R, I 2 2 2 PRI A 7Y L 0 S 7 S0 4k L &%
EER KU %R, 25 5 10 7 i A AU TN PTC 40350 bk 2 45



. 644 -

A E e 202348 HEE 25555 8 ) J Clin Ultrasound in Med, August 2023, Vol.25,No.8

RS0 AUC M 0.822, 3K 31| 1 558 i 19 FL /K - o 347
K N AN A AR TE , 055 S o R S R AE
T PTC 250350 ik L 25 5% B2 19 AUC A 0.758 5 2 3 22
FE TG IR L AR P R i DR R %) 91) 28 Pl A 75 i i)
PTC # ik A5 R 1 AUC UM 0.747 ; Wen 22V LT
WL P R I P RRAE 14 5] £ PRI B R 1500 PTC #5350 ik
ELEEHEF5 1 AUC S 0.76, DL 1 i 2% i S48 T A<
580 A3 M IR P R A BIE ST AN I DR R R LR 7
TE () R B IB 9 AT R 75 3 SRR AIE . B i A o —
Tofr a1 9t B 5 A , 550  HILR 75 A % O T b AR BB
JIN IR B TR A, AT B TR0 TR R b A A
W N S5 PR 45 M AR Ak, R I A8 43 A 1) v SR EURE TT REAE
—ERRE R M PTC {228

AN, A B3T3 13 Hosmer—Lemeshow £ 56 & ¢
pb 2 XA A7 PN S B0 A, 308 A I A ke 3R £ DA A
Y P I ARE I, 45 2R B /s B A 5 i I DR S HH
(B, T DA% B I R i AR 12 7 e sl o eAh , A
FEM T 5 4738 BRI Ik it — A5 W A R g R e
B EAEBENL A 50y, Horb LR VE M I UEAE , HoAy 4 4%
R AT S WISk, BOE-Y AUC AR BLAL (R e
P ARBEST 5 3138 I UE L 1 F- 34 AUC 4 0.784, & B
PR AR e PR .

AT FE B JR B < 1 Ry 00 B0 43 B, A A g A X
AT PG TR T AS [l R 75 B VIR, A 409 A 75 1
AR S e TBER D ORIES ALY Biu B m N S|
Ko JEHIT R Z duD BT, 8 1 AR i — 2 5
TEREY R T

ZE bR TR E FUE A SO A i R R Y
1| £ [RIASE D B AT R TR PTC S bk I 45 55 %%, M ilfe
PR A EA IR TT T AR IS B

S 3k

(1] LiJ, Chang C, Chen J.Nodule size effect on diagnostic performance
of ultrasonography and computed tomography for papillary thyroid
carcinomal J |.Curr Med Imaging Rev,2019,15(5) :489-495.

[2] Harries V, Wang LY, McGill M.Should multifocality be an indication
for completion thyroidectomy in papillary thyroid carcinoma? [J].
Surgery,2020,167(1) : 10-17.

[3] Sorrenti S, Carbotta G, Di FM, et

clinicopathological and molecular parameters on disease recurrence

Matteo al.Evaluation  of
of papillary thyroid cancer patient:a retrospective observational study
[J].Cancers(Basel),2020,12(12) :36-37.

[4] Haucen BR, Alexander EK, Bible KC, et al.2015 American Thyroid
Association management guidelines for adult patients with thyroid
nodules and differentiated thyroid cancer: the American Thyroid
Association Guidelines Task Force on Thyroid Nodules and

Differentiated Thyroid Cancer|[]J] Thyroid,2016,26(1):1-133.

(5]

(6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

HR IR 2 MR & ol 2% 03 25 HIR IR B INEL Sk R 12 e
ST IE R AIER(2016 KD [T]. PIE IR R, 2016,43(10) :
405-411.
e DR o e P DR e YRR AR T LA A AL, b I IR AR
5L AR A ON TR BRI 2. 2020 HUIR AR 45 8 R fE R 4
JZ 46 R - C-TIRADS L) ] i AR A AR 2 24 3, 2021,30(3) «
185-200.
Adler DD, Carson PL, Rubin JM, et al.Doppler ultrasound color flow
imaging in the study of breast cancer: preliminary findings[J].
Ultrasound Med Biol, 1990, 16(6) : 553-559.
BT, A R, S5 W PR I R TR S B 45 Rk
WM ERITTSE ()] T R 2400, 2012,28(6) :497-500.
Luo JL, Zhang C, Huang FB.Risk of malignancy in thyroid nodules:
predictive value of puncture feeling of grittiness in the process of
fine—needle aspiration[ ] ].Sci Rep,2017,7(13):1-9.
Xue T, Liu C, Liu J.Analysis of the relevance of the ultrasonographic
features of papillary thyroid carcinoma and cervical lymph node
metastasis on conventional and contrast—enhanced ultrasonography[ J ].
Front Oncol ,2021,11(7) :943-949
Dai Q, Liu D, Tao Y.Nomograms based on preoperative multimodal
ultrasound of papillary thyroid carcinoma for predicting central
lymph node metastasis| J |.Eur Radiol ,2022,32(7) : 4596-4608.
Chen W,Ru R, Wang F.Automated breast volume scanning combined
with shear wave elastography for diagnosis of triple-negative breast
cancer and human epidermal growth factor receptor 2—positive breast
cancer| J ].Rev Assoc Med Bras(1992),2021,67(8):1167-1171.
Galati G, De Vincentis A, Gallo P.Diagnostic value of virtual
touch quantification (VTQ®) for differentiation of hemangiomas
from malignant focal liver lesions [J].Med Ultrason, 2019, 21 (4) :
371-376.
FWe, PR, ol TR IR FL S IR T 0 LR 7R R P R R
EL5 R A5 R RO OCHE ()], i #REE R R 2212, 2019, 40(6) «
818-823.
B/NFS ALV R P S AR ZH 2 VP Al BRI 7L Sk DR S0k L 25
B L)) 7 bRy Ak, 2022, 38(4) :367-370.
Li J, Sun P, Huang T.Preoperative prediction of central lymph node
metastasis in ¢cNOT1/T2 papillary thyroid carcinoma: a nomogram
based on clinical and ultrasound characteristics [J]. Eur J Surg
Oncol ,2022,48(6) : 1272-1279.
KM, FEFT, DAL R ST CT % 512 18T R HAR AR
L] EEERAR R, 2021,37(6) :871-874.
Tian X, Song Q, Xie F.Papillary thyroid carcinoma: an ultrasound-
based nomogram improves the prediction of lymph node metastases
in the central compartment[]].Eur Radiol,2020,30(11):5881-5893.
TR, SRR WA, AR R BB R T R R L IR AR S
TRELAS LR R (LY ] oh [ 7R BR 272538, 2022, 38(6) :622-625.
KU, AR, F A, 55 R TR IR HE R B R A 51 2R 5] 93
INHARIRFLSARTELZRIE ). A AR 536774 ,2022,19(6) «
356-360.
Wen Q, Wang Z, Traverso A. A radiomics nomogram for the
ultrasound-based evaluation of central cervical lymph node
metastasis in papillary thyroid carcinoma [J]. Front Endocrinol
(Lausanne),2022,13(10) :633-644.

(ke H 35 :2022-11-22)



