B B EERER SR CHAR BRSO 464555 111
e 14 - Journal of Nanjing Medical University (Natural Sciences) 202641 H

« FRGRAPIG .

BT % RS R R R AR BRAEAFIE B R X it B 4522 B AR R i
REHE S i

ROAELA I EET, KR &Y
TR EERER A S IR RGeS A A T B AR TR R AT 210029; R AUMFLLER BEAR IR TEIR FIAT 210039

[ ZE] B8y 3T 2BEHd e F AR EBEFE (medullary thyroid carcinoma, MTC) H 0 X 3k L 4546 (central lymph node
metastasis, CLNMD [ TR EY , I o0 4 IR R = o Fask: FBUE /38 2017 4F 1 H—20254F 5 A B Rl BRI 525 — R BE B
YR 10450 MTC B35 I PR H 2R R ATSAR FRRAE K SL 36 = e br . JE I B &K Logistic [FEYE LS &P < 0.1, 3 —
H R 16 5 3% 48 [ VA 328047 22 R 35 Logistic [81 U923 47 975126 CLINM (108 37 75 6 BRI 25, W9 8 T ASE 200 3 E 2 ) 9| 2R 1R, 52 i AR
fiIE (receiver operating characteristic, ROC) 128 &2 H 28 Al P 3¢ i1 28 3T (decision curve analysis, DCA) PEAR AR R X 73 B A HE
G PRIE FH P, 48 FH Bootstrap V2 E4T PIFERTIE . 25 3R : ARFT R S5 HL & 51775 CLNM #4104 ) MTC B4 4 RS 41 (55 D) 5 Ak 4
P AoB) .. SARHBAHBEMEL, B HBRE N (P=0.00D) GBAELE RGN (P <0.00) HAEIIZREHEWX®<
0.001) I35 & AR 1 )R (carcinoembryonic antigen, CEA) /K (P=0.006) « Ifl.37 [445 2% (calcitonin, CT) 7K F (P < 0.001) 4 2 R 48
T2 . 2 E Logistic 8] A3 HT SR, B35 I H] (OR=6.50, 95%CI: 2.03~20.81, P=0.002) - # 75 i1 2 7 15 9 % (OR=9.77,
95%Cl: 3.12~30.59, P < 0.001) PA I IfiL i CT 7K (OR=1.25,95%Cl: 1.10~1.42, P < 0.001) /& CLNM [ B el N & . BEA =&
ST B 28 PR AT R 4R ) CLNM, ROC #h 28 R 1 #2 Carea under the curve, AUC) A 0.873,95%C1: 0.808~0.939, £ #E fHh £& i1
DCA Y93 Wiz B AT [ AT AP RS B AR IE T o A8 Bootstrap 3258547 A B B&IE B 58 % 1208 0 EL AT L4 (R R o P R T e
(AUC=0.874,95%CI: 0.865~0.879) . £Ei&: &G B BIVER B A5 10 2 2 5 6 B DL R IMTE CT 7K1 20 A28 H A5 B e A 2T
MIMTC 35 CLNM R, 91l PR e s B2 B AR 4

[RIA] HUIRARBEREE s Je X R R A 558 s 2 B0 s Tl 2

[FESHZES] R736.1 [CEttrERS] A [XEHS] 1007-4368(2026)01-14-07
doi: 10.7655/NYDXBNSN250910

Construction and analysis of a preoperative prediction model for central lymph node
metastasis in medullary thyroid carcinoma based on multimodal data
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[Abstract] Objective: To develop and validate a multimodal data-based predictive model for central lymph node metastasis (CLNM)
in patients with medullary thyroid carcinoma (MTC) and evaluate its clinical significance. Methods: We retrospectively analyzed
clinical-pathological data, preoperative imaging features, and laboratory parameters of 104 MTC patients treated at the First Affiliated
Hospital of Nanjing Medical University between January 2017 and May 2025. Potential predictors (P < 0.1 in univariate analysis)were
included in a multivariate logistic regression model with backward stepwise selection to identify independent risk factors for CLNM. A
prediction model was constructed and a nomogram was drawn. The receiver operating characteristic (ROC) curve, calibration curve and
decision curve analysis (DCA) were used to evaluate the discrimination, calibration, and clinical applicability of the model. Internal

validation was performed via bootstrap resampling. Results: According to the presence or absence of CLNM in the pathological results,
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104 MTC patients were classified into CLNM - positive (n=55) and CLNM - negative (n=49) groups. Compared to the CLNM -negative
group, CLNM - positive patients showed significant differences in sex (P=0.001) , whether the ultrasound (US) tumor morphology was
regular (P < 0.001), whether US tumor margin was smooth (P < 0.001) , serum carcinoembryonic antigen (CEA)level (P=0.006) , and
serum calcitonin (CT)level (P < 0.001). Multivariate analysis identified male gender (OR=6.50,95% CI: 2.03-20.81; P=0.002), non-
circumscribed US margins (OR=9.77, 95% CI: 3.12-30.59, P < 0.001), and elevated serum CT(OR=1.25,95% CI: 1.10-1.42, P <
0.001) as independent risk factors for CLNM. The nomogram integrating these factors demonstrated excellent discrimination (AUC=
0.873,95% Cl:0.808-0.939), with good calibration and clinical utility on DCA. Bootstrap validation confirmed model stability (AUC=
0.874, 95% CI: 0.865-0.879). Conclusion: A multimodal model incorporating sex, US tumor margin status, and serum CT levels

effectively predicts CLNM risk in MTC patients, providing a valuable tool for clinical decision-making.
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Table 1 Comparison of baseline clinical characteristics and ultrasonographic parameters
Baseline data Non-CLNM (n=49) CLNM(n=55) X7 P
Age(years,x £ ) 50.18 + 11.25 49.02 + 13.67 0.477 0.635
Sex[n(%) ] 10.211 0.001
Male 10(20.41) 29(52.73)
Female 39(79.59) 26(47.27)
Location of tumor[n(%) ] 0.212 0.645
Unilateral 41(83.67) 43(78.18)
Bilateral 8(16.33) 12(21.82)
Lesion area[ n(%) ] 0.346 0.557
Unifocal 39(79.59) 40(72.73)
Multifocal 10€20.41) 15(27.27)
Maxtumor[ mm, M(Pss, Ps5) ] 14.7(10.5,21.1) 19.6(10.4,23.2) 1.524 0.128
Shape[n(%) ] 11.904 <0.001
Regular 37(75.51) 22(40.00)
Irregular 12(24.49) 33(60.00)
Margin[n(%) ] 20.067 <0.001
Well-defined 33(67.35) 12(21.82)
MI-defined 16(32.65) 43(78.18)
Vascularity[n(%) ] 0.364 0.546
Subtle 15(30.61) 21(38.18)
Marked 34(69.39) 34(61.82)




46555 1 1] gk ORE D T, MM, S5 T 2SR 0 IR AR BE AR e DX bk B85 RS R i )
20264E1 A AR R 5 0 0[], B R R R 22 254 CHARBHERRD » 2026, 46(1) : 14-20 e 17 -

R2 FWEERSW

Table 2 Comparison of laboratory parameters

Non-CLNM (n=49)

Laboratory parameter

WBCLX10°/L, M(Pss, Pys) ]
LY[X10°/L, M(Pss, P+5)]
MO[X10°/L, M(Pys, P:5) ]
NE[X10°/L, M(Pss, P5s) ]
ALT[U/L, M(Pss, P35) ]
ASTLU/L, M(Ps, Pss) ]
TC(mmol/L,x +s)
TGLmmol/L, M(Pas, P35 ]
HDL-CLmmol/L, M(Pys, P+5) ]
LDL-CLmmol/L, M(Pss, P:5) ]
TP(g/L,x +5)

ALB(g/L,% % 5)
GLULmmol/L, M(Pss, P35 ]
UAL pmol/L, M(Pys, P55 ]
Calmmol/L, M(Pas, P+5) ]
P(mmol/L,x +5)

FT3[ pmol/L, M(Ps, P+5) ]
FT4[ pmol/L, M(Pss, Pr5) ]
TSHmU/L, M(Pss, P>5) ]
TPOAbL[ U/L, M(Pas, P35 ]
TgAbLU/L, M(Pss, Pss) ]
CEALng/mL, M(Pss, Ps5) ]
CTLpg/mL, M(Pas, Ps5) ]

5.28(4.38,6.27)
1.65(1.29,1.96)
0.36(0.32,0.46)
3.20(2.37,3.65)
18.8(11.0,25.5)
20.9(16.0,24.0)
4.69 +1.05
1.32€0.90, 1.84)
1.17(1.01,1.45
2.94(2.49,3.54)
68.76 + 6.93
41.65 +4.37
4.60(4.26,5.30)
280.0(244.7,330.5)
2.30(2.21,2.37)
1.25+0.20
4.79(4.30,5.39)
16.1(14.6,17.9)
1.86(1.27,3.48)
13.3009.15,17.75)
15.9(13.5,18.9)
8.61(3.73,23.40)
74.9(27.0,165.4)

CLNM(n=55> 74 P
5.58(4.87,6.43) 1.009 0.313
1.66(1.29,2.06) 0.088 0.930
0.38(0.32,0.46) 0.626 0.532
3.16(2.73,3.84) 1.195 0.232
15.4(10.3,23.5) 0.707 0.480
20.0(15.5,24.5) 0.388 0.698

4.58 +0.94 0.574 0.567
1.14(0.83,1.58) 0.922 0.357
1.21(1.04, 1.34> 0.301 0.764
2.83(2.27,3.46) 0.753 0.452

68.33 +4.96 0.360 0.720

42.02 +3.28 -0.492 0.624

4.47(4.12,5.15 1.075 0.283
284.0(235.5,325.0) 0.268 0.789
2.25(2.20,2.32) 1.170 0.242
1.20 £ 0.19 1.369 0.174
4.66(4.37,5.00) 0.746 0.456
16.3(14.9,18.00 0.466 0.641
2.19(1.42,3.12) 0.860 0.390
11.3009.00, 15.05) 1.331 0.183
13.9(10.7, 18.4> 1.768 0.077
23.40(7.24,47.84) 2.774 0.006
640.9(135.3,1 067.0) 5.133 <0.001

EHIBRARHERN P> 0.10),
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(OR=9.77,95%CI: 3.12~30.59, P < 0.001) DL f [fi. 1%
CT 7K *F (OR=1.25,95%CI: 1.10~1.42, P < 0.001) /&
CLNM [T fERG R 2= . 45 1T B CEA TEAR & i
TSR A A B B AT (P 3)>0.05) -

24 FIBERAGE L
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168 62.6 73, AT e 70 B/ A XU, 7T 3 o B2 75 45
e T S v AU o
2.5 HEAIEY M AT R IIE

it 3 2 1 ROC il £k V-t 51) £ 18 7900 A5 4 g [X

=3 BRAENBZEE Logistic BY3 5

Table 3 Univariate and multivariate logistic regression analyses

. Univariate Multivariate
Variable OR 95%CI P OR 95%CI P
Sex(Female) 4.35 1.82-10.42 0.001 6.50 2.03-20.81 0.002
Margin(Well-defined ) 7.39 3.08-17.73 <0.001 9.77 3.12-30.59 <0.001
CT 1.25 1.12-1.40 <0.001 1.25 1.10-1.42 <0.001
Shape (Regular) 4.62 1.99-10.77 <0.001 - - -
CEA 1.07 0.99-1.14 0.072 - - -
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Figure 2 Model performance and validation
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