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Abstract

Objective: To explore the value of multimodal ultrasound in predicting lymph node metastasis in
the central region of the neck of thyroid papillary carcinoma. Methods: 103 patients with thyroid
papillary carcinoma confirmed by pathology were selected. According to the pathological results
of lymph nodes in the central region of the neck, they were divided into metastatic group and non-
metastatic group. The relationship between the features of multimodal ultrasound images of thy-
roid papillary carcinoma and CLNM was analyzed by single factor and multiple factor logistic re-
gression, and the ROC curve was drawn to evaluate the diagnostic efficacy. Results: Univariate and
multivariate logistic regression analysis showed that male, multifocal, microcalcification, capsule
invasion and iso-high enhancement were risk factors for predicting CLMN (P < 0.05). The predic-
tive efficiency of the diagnostic model combined with the five factors was better than that of each
factor alone (P < 0.05). Conclusion: Male, multifocal, microcalcification, capsule invasion and iso-
high enhancement are the risk factors of CLNM in PTC patients. The combination of the five can
provide an objective basis for clinical treatment planning and evaluation of prognosis.
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DR R L 2k IR (papillary thyroid carcinoma, PTC) A& HUIR R ib d i WIS PR, #84> PTC B S K
A 3 vh g [X R B 45 #4785 (central lymph node metastasis, CLNM), 5% Z %) 50%~64%, i A Ri#E A2 W R
KT 30%, AEERIGIRIGT ATEA, HATIEPRE AT TGP o g Xtk B2 453 49K (preventive central lymph
node dissection, pCLND) [1] [2]. {H 2015 = ATA B#fifi H Il AR 245 B 2% (clinical lymph node negative,
cNO) & JE 74T pCLND [3]o PRIk, 11 A 75 22 58 A5 2801 T BT AR BiRG #E T0) 336w o DX bk B2 459 BIDR S
PUH E MBI T T % . FE T, AR SRR PTC B34 CLNM 5 PTC e M A . MA ik
(contrast-enhanced ultrasound, CEUS) A2 BY {13 3 1% i f% (shear wave elastography, SWE) ) 25 B2 75 HF Ak
AR R, FFIET UL R TS LLPPAY PTC B R AEFIHE CLNM (RS, T4l B i AR 22 A
HEAT AR TSR R TS VAL o
2. ZERERE
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22. BWEHE

% FH Philips EPIQ Elite 75 £ S #hil A2 Wi, 4~18 MHz SRR o 3240 BUMEMT, 7870 2 52 551
0, 6 HUR R Rk A AT R . 0 R B R, BAERAEEOE . RORAR. ABEEL. P9
BRI $ERR AL R i . 7F 4G B A s kDI, V13 SWE BT BIE R 4L,
HOUREAE P90, 75 B b 00 B L I 5 AR 2L 2, R BORFAE Hh B E S 7R AR 5 TR 3 Bl i 28 5 B A7 B A
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PRIy, TR N G 5 YL FI5ME), ALHG I IO RSP 25 {E (Emean) S A% [ A% & LU {8 (Eratio, 4T
Wy BAE P 5 E #2400 IR RSP 38 o PR D)6 22 FOR BRI B2 A X0 F U 2, v i e ik P 21 3
FANRRI 2.4 ml J5 3L RIHEETE 5.0 ml ) 0.9% AR MR, RIS Zh it i 28 - A7 sh S g, &8
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Vg Ff 18] (TP) J2 R 28 R THI B (AUC)

Figure 1. (A) SWE image credibility is 100%; (B) In SWE mode,
the hardness of nodules is greater than that of normal glands at the
same depth

1. (A) SWE B FI{EE A 100%; (B) SWE X T EREET
BEXTEREEERE

Figure 2. Schematic diagram of centrifugal enhancement of nodules in CEUS mode. (A) When the contrast agent enters 10 s,
the center of the nodule intensifies before the surrounding area; (B) When the contrast agent enters 17 s, the nodules show
uneven iso-high enhancement; (C) Two-dimensional ultrasound nodule map during CEUS dual imaging

[E 2. CEUS RN TE T 2B L MHIERTEE. (A) ERFIEN 10s B, FH0kTABMSENL; (B) EFFIHEN 175
B, GHERHNE%F - S58; (C) CEUS MR KA —4EBE 4T E
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SKHI SPSS 25.0 BAF AT St 0t o ST E SR A AT ISR 5, IR EMEH x £ 5,
EIER AT EMEH M (QL, Q3)%/~, MR LLEKH 2 - BERE U KL, XTI ER LU (%) &R,
AR o2 Ml S PRIEAT A Logistic [EIUAMMT G, H4 AT BEAEAE A DI (AR Bk AT 2 R 5K
Logistic [H1 Y4387, i ide H A 57 £ [ D8] 22 51 40 1) 45 b A o IR 2R S G A BB FA0) PTC #838 23036 CLNM [
ZRHE TAEFHE(ROC) 2k, TEMRAENGFE TSR 26 T AR (AUC) MBS AR M I F Ll 5 A

FE bR 1) (12 TR
3. &R

31 TP REHBLEFEBHEER Logistic EYAR 4T

103 5] PTC &3, ¥4 46 I, RELFEA 57 ], 2 45.8%1 35 K4 CLNM. B0 R A 80
i 44 (35, 52)%, Ul 22~65 % . HRASARERALE, MRl FEEE. M. BEREIE. 65
SR N R RN 2 S B Gt (P < 0.05, # 1), TAER. BAE. PR, NEBEAE . M.
RapE o, WS AIME. BRI A, SRALIFAARTIAl. TP Pl. AUC. Emean & Eratio 7£ 40 /8] [ 22 7 8

giit = X (P >0.05, W 1).

Table 1. Single factor logistic regression analysis of lymph node metastasis in the central re-

gion of the neck

< 1. FEFRXIMKE BRI EBE R Logistic BV

A CLNM(-) CLNM(+) p
Ge b4 0.997
<45 31 (55.4%) 25 (44.6%)
>45 26 (55.3%) 21 (44.7%)
5 0.004
% 6 (27.3%) 16 (72.7%)
% 51 (63.0%) 30 (37.0%)
KA Imm 8 (6, 11) 9 (6, 13) 0.114
i H 0.014
LR o 41 (65.1%) 22 (34.9%)
Z o 16 (40.0%) 24 (60.0%)
ELiEA 0.420
s 1 (25.0%) 3 (75.0%)
ki 10 (55.6%) 8 (44.4%)
SR 28 (56.0%) 22 (44.0%)
i 18 (58.1%) 13 (41.9%)
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=EPE &%
Continued
e 0.201
) 10 (71.4%) 4 (28.6%)
ANKRIU) 47 (52.8%) 42 (47.2%)
Ul 0.693
TR B 6 (50.0%) 6 (50.0%)
UL 51 (56.0%) 40 (44.0%)
YL 0.688
<1 32 (57.1%) 24 (42.9%)
>1 25 (53.2%) 22 (46.8%)
P Bl 0.852
K7 45 (54.9%) 37 (45.1%)
HRA a1l 75 12 (57.1%) 9 (42.9%)
WAL, 0.001
T 37 (71.2%) 16 (28.8%)
H 20 (39.2%) 31 (60.8%)
BeRAZ AL 0.002
I 50 (64.1%) 28 (35.9%)
) 7 (28.0%) 18 (72.0%)
IR 0.562
X 33 (57.9%) 24 (42.1%)
H 24 (52.2%) 46 (44.7%)
A 0.692
i) L 55 (55.0%) 45 (45.0%)
B 2 (66.7%) 1 (33.3%)
S Llib el C 0.560
%5 7 (63.6%) 4 (36.4%)
RE5] 50 (54.3%) 42 (45.7%)
LT 0.011
UG - K3 38 (66.7%) 19 (33.3%)
& - iR 19 (41.3%) 27 (58.7%)
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R 0.246

TR B 11 (68.8%) 31.3 (3.8%)

NG 46 (52.9%) 41 (47.1%)
LN Y 4 0.180

RN 26 (63.4%) 15 (36.6%)

DN 31 (50.0%) 31 (50.0%)
PRALTT BRI 8] 0.465

H 9 (64.3%) 5 (35.7%)

[ i 15 (46.9%) 17 (53.1%)

i 33 (57.9%) 24 (42.1%)
TP/s 16.3 (14.0, 22.5) 18.8 (15.0, 21.3) 0.850
PI/dB 11.3 (6.1, 14.4) 9.3 (4.4,13.1) 0.836
AUC/dB*s 302.8 (177.5,539.0)  279.9 (110.8, 537.7) 0.976
P1/dB 11.3 (6.1, 14.4) 9.3 (4.4,13.1) 0.030
AUC/dB*s 302.8 (177.5,539.0)  279.9 (110.8, 537.7) 0.830
Emean/kPa 46.3 (34.6, 57.1) 40.9 (33.9, 56.7) 0.524
Eratio 1.5 (1.0, 1.8) 1.6 (1.2,2.1) 0.093

32. PP RXMHBEEBRZER Logistic BT #r

Z [N & Logistic 0] #7553 4145 5t R B (OR = 6.721, P = 0.005), £ )1 (OR = 4.288, P = 0.011).
45 4L(OR = 4.090, P = 0.007). #iE{ZIL(OR = 6.197, P = 0.003) )2 2% - H 1435 (OR = 6.547, P = 0.001)/2&
PTC B3 CLNM KA fE R & (P < 0.05, W% 2).

Table 2. Multivariate logistic regression analysis of related factors of cervical CLNM in patients with PTC
%= 2. ZAEZE Logistic @YA53H7 PTC BEHER CLNM HHEXEE

A H B SE Wald p OR 95%CL
el 1.905 0.675 7.979 0.005 6.721 (1.792, 25.212)
sp sk gE| 1.456 0.570 6.514 0.011 4.288 (1.402, 13.113)
TES AL 1.409 0.518 7.404 0.007 4.090 (1.483, 11.282)
B AR A0 1.824 0.619 8.679 0.003 6.197 (1.841, 20.857)
SRR 1.879 0.578 10.561 0.001 6.547 (2.108, 20.331)
G -3.224 0.697 21.418 0.000 0.040 —
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ROC &5 # 45 SR R BEE Fabn Tl PTC &35 351 CLNM (1) AUC 4 0.855, REJE N 89.1%, *F
FEEN 70.2%. BEAIRARSWOBEtt T 0. 200, s . B0 A S — b o M T ()12
ALK 3). BRATRIR S 51, 2. T B I0 S - mgsR L (R e Wk ae 2= e it B A 4t
TR X (P <0.001), {H&HEMFEIR BFNZWIREE 2% 5 oGt %= (P > 0.05) (W% 3, Kl 1).

ROCHH £

— k%

— e

— s
WeAZ AL
Y5 R S

— B EER
SHL

0.0 0.2 0.4 0.6 0.8 1.0
1R
7E: Logit(P) = —3.224 + 1.905 x 5] + 1.456 x FIEFH + 1.409 x HiGiL +
1.824 x BEHEAZIL + 1.879 x HEFRIRST,

Figure 3. ROC curve for evaluating CLNM risk using single and combined indicators

3. BIEfRAEXAEIRTME CLNM XA ROC #hzk

Table 3. Analysis of predictive value of risk factors alone and combined indicators for lymph node metastasis in the central
region of the neck
= 3. B ER 2R S IRIRX TR R XM BTN E S

B3 RIBE (%) 75 (%) p AUC 95%CL
5 34.8 89.5 0.035 0.621 (0.510, 0.732)
#HH 52.2 71.9 0.036 0621 (0.511, 0.730)
(pCIea 67.4 64.9 0.005 0.662 (0.555, 0.768)
B R A0 39.1 87.7 0.020 0.634 (0.524, 0.744)
Mo 5 58.7 66.7 0.027 0.627 (0.518, 0.736)
ARt 89.1 70.2 0.000 0.855 (0.783, 0.926)
4. g
MTAER, B FRODR R 75 R A S At 2 S A 1 R R ke T Je , FROIR R L SR At #2384 B TH[4].

BEFE R S S SO S R 2 (0l B B N ST L5 A PTC BB HOIRYT, BRI ARX
K PTC A% B S 0 [r) T OR <7 I6 97 B BRI [5] o 72 AWF FE Hh AR S5 9 BEHIE SE 4T 55.3% 1) PTC R Kk
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CLNM, XK pCLND 2 UL HEE I ERIT . BRIk, AT VE Al 2505 Je X ok B g Rt
PTC B#H R KCHEE, HRYTIGIRHEIRIT 7 ZAVEAE TS -

AT R E M. ZhE. L& CLNM [IfERG R 2. 7EAHITE T b 53 M 3 b Je DX bk B 45 1
R EIA 70.6%, /& LM RFE B RN 3 4%, B PTC B HE 5 K4 CLNM. iTRE & i 78 B itk i v,
M 2 E T AR PTC sk I b R A A — 1) 57 2 A I 585 A R B s T B 1t 512 28, it S 80 50 1tk
BB R FeR BT T Aok [6]. BATA M Z Pt PTC MR ik b e X ik L4 R H B IR R
Z—o HET AW Z A PTC AT g B AN M 5 B (10 96 40 M R P 5 B8 B 2 N IRST JEUR IR A R, — %
BV X ) 2 HEAE T AR EAT N, RN A v Be TR & A BOR IR 2B AT N[ 7] TS K AET
RIS EAL RIS PTC (8], X Ui BAA/E RS 461 PTC R A: CLNM tHA] § 5 PRisi B 70 U AH 5. (A
I, FEMAES AR B RS AE N TIN PTC W R N 3= 2 —iF, mTRAMKHE PTC ik BEE 43 7L 43 4 gk
TR 1R 2R R I FOPR TR M 45 717 SR I A I 2 R A AR A0 . Chen S5 FE[9] K IR JU MR AR 1)
PTC H3 5 5 KA I CLNM, fEARBHTH, RZACHEER I CLNM 258 72.2% (26/36), ARZILH R
N 34.2% (27/79), HAWIFEE R, RURIEHIEE CLNM HfERIN R 2 —. 5 ERTAE 2 T HOR AR
JE AT SN, A FEL. Mg 5 e, RICHIEE 220 2 i
HLGEA, S BURIMRZIC[L].

bR A IE R AL, — Lot U R B CEUS AT LLVTAL FUIRBRES 75 I AR 2247 A[10] [11] [12]. FEAHT ST
o, R EIEER PTC B K E CLNM [ B0 5 038 & T LG58 PTC &3, £ R/ HT /R PTC
BT RGNS CLNM BB, T R, FLARAF 78t 38 % A% 2 S S 0 g et o B i TR B e 4
[13]. & RE 245 ul i 1 mR Ny il I SR A b, ORIt =5 . WA e 2 HAFBERGH .. B MG,
AL P 40 L B 50 12 AN AU S BUE RS K B . B Zhang Z5iAA PTC S AIEREE 382 Fill CLNM 4
MERIZH[14], 1RO RN 2 510 JE R AT B2 LN PTC BEARECR, IR R P &t I AG IR 3L,
I X ol 2 2 VA GBS ol U 32 30 5 R PR TRE Y« R, U] CEUS s PEFRARPEAY CLNM #5588 K& i
TS F IR R /INGM NP8 BT BB o 7 FEODR MR 254 R I PR PP-Ai v, 85 75 0 PR 386 A 5 S e XU £ 18 v 5 DT AH O
Li 545 1t CLNM 21 PTC Jp kA 5 K T4 CLNM 4H[15], AT 75 o & Bl Emean % Eratio 452 CLNM
fa R, ArReR RO A AR KSR R R R A, S A IR N R E, SWE AR
SR B A 240 . B 2 2 i R R A3 B BT R IR SRR, R A SWE Tl CLNM A5 2 Fr R AR
Fo

KW FAFAE— B RRYE, AT CLNM 5 /R3A7 Mg, HARX B EIAT OE, JGamt ]
MR H RS BT S L vhie

5. &hig

Bt 2. RS, BRARIU LSS - mE IR PTC i CLNM HIBGLER R R, HHBKA 1R
PRAG I (4 22 AR P TN A RS W R BE A T SR AR TR R, ELAT B IR U AR 5 S5, W NI PR
€ VBT 7 S Bl TR R PR UL -
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