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A3 WL SRR S AL MR R e/ LIS TSHLFT3 7K F 2 LNM /& 6 B 2 (P<<0. 05) . JE LLNM 4Ll
LLNM 20 g F47  fig R/ (i il TSH /K25 78 Ge it 2% 5 L (P<<0. 05) . Z I #E Logistic [l 54347 45 R R,
AL b MR R/ il TSH KFE & LLNM ) fE e I E (P<<0.05), 2 ik & T 4E % fF (receiver operating
characteristic, ROC) fi & [ #i £& T 1 #X (area under curve, AUC) 4352 0.884 F1 0.894 3= B AL B B/ B 4F 1) T #E
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Value of key features of CT combined with clinical laboratory parameters
in predicting cervical lymphatic metastasis in patients with PTC
HAN Shu-ting, LIU De-shun”
(Department of CT Room , the First Hospital of Anhui University of Science and Technology
the First People’s Hospital of Huainan City, Huainan 232001, China)

[Abstract] Objective To identify the influencing factors for cervical lymph node metastasis
(LNM) and lateral lymph node metastasis (LLNM) in papillary thyroid carcinoma (PTC) by
combining key CT imaging features, preoperative thyroid function tests, and clinical baseline
information, and to construct a visualized predictive model for metastasis. Methods We selected
122 PTC patients treated from January 2021 to Apirl 2024 at the First Affiliated Hospital of

Anhui University of Science and Technology, and divided them into the metastasis group (n =
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51), including 30 patients with LLNM, and non-metastasis group (n = 71). Clinical and
pathological features of these patients were analyzed retrospectively. Logistic regression and
random forest models were constructed to identify and validate variables potentially associated
with LNM or LLNM. Visualized nomograms were developed to display the independent risk
values related to lymphatic metastasis in PTC patients. Results Significant differences were
observed between the metastasis and non-metastasis groups in terms of multifocality,
microcalcification, capsular invasion, tumor location, tumor size, serum thyroid-stimulating
hormone ( TSH), and free triiodothyronine (FT3) levels (P<C0.05). Multivariate Logistic
regression analysis identified microcalcification, tumor location, tumor size, serum TSH., and
FT3 levels as risk factors for LNM (P <C0. 05). Significant differences in tumor location, tumor
size, and serum TSH levels were found between the non-LLNM and LLNM groups (P<0. 05).
Multivariate Logistic regression analysis indicated that tumor size and serum TSH levels were
risk factors for LLNM in the metastasis group (P<C0.05). The receiver operating characteristic
(ROC) curves [ the area under curve (AUC) values of 0.884 and 0.894 ] demonstrated good
predictive performance of the models. Clinical decision curves and calibration curves showed
favorable clinical guidance functions. The random forest model validated the above models with
consistent conclusions. Analysis of the training sets revealed that multifocality, TSH, FT3,
tumor size, and tumor location were the highest-ranked factors associated with LNM, while TSH
and tumor size were the highest-ranked factors associated with LLNM. The validation set ROC
curves (AUC values of 0.845 and 0.862) further confirmed the good predictive ability of the
models. Conclusion The visualized nomograms reveal that clinical features such as multifocality,
TSH, FT3, tumor size, and tumor location are closely associated with LNM, while TSH and
tumor size are risk factors for LLNM. These findings could assist clinicians in developing
personalized treatment plans for PTC patients.
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Figure 1 Optimal cut-off values for TSH, FT3, and FT4
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(1—p)]=—3.730+BL X Lkl +pR2 X ML & +
B3 X Jih 9 K /N + B4 X TSH +B5 X FT3, B {8 % i %
LEEOICIVEES Ol

Fz1 PTCEE LNMBIXEEE
Table 1 Risk factors for LNM in PTC patients
(F%, %
13 o PE 5 W) TE 25 R ) EZ A i 1k
ZH
Bk i <45 =45 ¥ H ¥ A ¥ H

REERA 71 14(19.7) 57(80.3)  33(46.5) 38(53.5)  25(35.2) 46(64.8)  62(87.3)  9(12.7)  45(63.4) 26(36.6)
A 51 17(33.3) 34(66.7)  28(54.9) 23(45.1)  14(27.5) 37(72.5)  23(45.1) 28(54.9)  19(37.3) 32(62.7)

X2l 2.230 0.540 0.500 23.090 7.110

P (g 0.135 0.463 0.478 <0.001 0.008

. i A7 12 Pk Jit 988 /N Cem)
415 %1 : == : —
¥ H ¥ <1 >1~<2 >2~<4 >4

KERHA 71 47(66.2) 24(33.8) 57(80.3) 14(19.7) 59(83.1) 8(11.3) 3(4.2) 1(1.4)
i 2| 51 22(43.1) 29(56.9) 44(86.3) 7(13.7) 22(43.1) 13(25.5) 12(23.5) 4(7.8)

X2 A 0.390 22.620 5.520

P 0.019 0.534 <<0.001
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x1 (%)
15 % Jil 96 47 TSH(mU/L) FT3(pmol/L) FT4(pmol/L)
ZH
e nt Faluy LAt <1.695 >1.695 <4.358 =>4.358 <16.81 >16.81
KitEB A 71 54(76.1) 13(18.3) 4(5.6) 57(80.3)  14(19.7) 52(73.2) 19(26.8) 47(66.2)  24(33.8)
R4l 51 16(31.4)  20(39.2)  15(29.4) 18(35.3)  33(64.7) 24(47.1)  27(52.9) 31(60.8)  20(39.2)
X2 23.500 7.580 0.180 20.500
P <0.001 0.006 0.672 <<0.001
% 2 Logistic EA4# PTC £2& INM B BKREZE
Table 2 Logistic regression analysis of the risk factors for LNM in PTC
A5 EVEENY:' b iR Wald %2 {8 P1{H OR {# 95%CI
2kt 0.980 0.318 9.825 0.002 2.670 1.430~4.970
S 1k —0.431 0.727 0.351 0.515 0.650 0.180~2.370
IR Z 1= —0.972 0.815 1.411 0.164 0.380 0.090~1.490
Jib g A & A 1.151 0.457 7.880 0.003 3.610 1.480~8.820
Jib g A B (e A ) 0.811 0.344 5.517 0.012 2.250 1.740~3.200
Jif 98 K/ (>1 mm~<<2 mm) 1.239 0.832 1.830 0.072 3.490 0.880~5.920
fibggd K/ (>2 mm~<4 mm) 0.576 0.576 9.760 0.002 1.780 1.140~4.740
Jif 98 K/ (>4 mm) 0.875 0.422 4.200 0.041 2.400 1.100~3.300
TSH 1.075 0.383 7.862 0.004 2.930 1.380~6.210
FT3 1.163 0.353 10.825 <0.001 3.200 2.110~4.550
23 LLNMERHNEMBEREMEZHNEZ 2T R 12T Logistic [FH RIS F LLNM, logit[p/

T MRS s R S LLNM (R R K K R
AT RE S LLNM FH G0 48 i ifF 17 0 ) 3R 40 A, 45

Won:3E LLNM 20 # LLNM 244 fit 58 36 437 i 988
/N TSH K254 412 B L (P<<0.05),
W23, UL LLNMJE LLNM=0,LLNM=1) kA
A LA AL (A =1, A =2, 2 A =3)
JisgE KN (<1 em=1,=>1~<2 cm=2,=>2~<
4 em=3,24 cm=4) .MMl TSH(<{2.460 mU/L=
0,=>2.460 mU/L=1) K H 2 &, 1t ZH X
Logistic [MIA 4 A, 25 5 7R . #8841 g K/,
M3 TSH /K& LLNM 15 5 B 2 (P<<0. 05),
W4, 5 LRSS RS b T 3 AN AR

(1—p)]=—2.957+B1 X 98 K /N +p2 X TSH, B
(ERSPE=L S EVE EX QN

2.4 LNM ifi s KR sy S560F o TiE—4
A3 AT B A Ak ST AR R EE X # LNM AL 45 LLNM
8 B8] 22 Tl B PR A kv DU PR 2% R Ak (]
2A.B), H A RS LNM 30 LLNM #y [l
A ZHUAE 0~ 100 B B P9 DCIC — A 45, AR B B4~ A2
A A 0 T R HE R L SR I R 4 SR ik
FEA R B0 B AR T AR R B . 45 WoR , e KA
JER/N>2 cm & S8 LNM ) F 5 HZE, TSH>
2.46 mU/L 2 SButimfc % LLNM i F AR,
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Table 3 Risk factors for LLNM in PTC patients

(BI%, %6
151 % 531 ) B 25 AN ) EZsRis (&4
9 ik <45 =45 X H I H ¥ H
JELLNMA 21 9(42.9)  12(57.1)  10(47.6) 11(52.4) 6(28.6)  15(71.4)  10(47.6) 11(52.4) 6(28.6) 15(71.4)
LLNM 4 30 8(26.7)  22(73.3)  18(60.0)  12(40.0) 8(26.7)  22(73.3)  13(43.3) 17(56.7)  13(43.3) 17(56.7)
PENE] 0.820 0.350 <<0.001 <<0.001 0.610
P 1 0.365 0.556 1.000 0.987 0.436
151 % A W= A et J988 K/ Cem)
Jc H J H <1 >1~<2 >2~<4 >4
JELLNM4H 21 9(42.9) 12(57.1) 19(90.5) 2(9.5) 14(66.7) 4(19.0) 2(9.5) 1(4.8)
LLNM %1 30 13(43.3) 17(56.7) 25(83.3) 5(16.7) 8(26.7) 9(30.0) 10(33.3) 3(10.0)
X2 <<0.001 0.100 8.570
P {4 1.000 0.752 0.036
a1l o ik 8 A7 TSH(mU/L) FT3(pmol/L) FT4(pmol/L)
et fint e A7t <02.460 >2.460 <5.17 >5.17 <21.1 >21.1
JELLNM4AH 21 4(19.0) 14(66.7) 3(14.3) 14(66.7) 7(33.3) 13(61.9) 8(38.1) 14(66.7) 7(33.3)
LLNM 41 30 7(23.3) 11(36.7)  12(40.0) 4(13.3) 26(86.7) 21(70.0) 9(30.0) 16(53.3)  14(46.7)
X2 Al 5.150 13.140 0.090 0.441
P 0.046 <<0.001 0.763 0.507
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Table 4 Logistic regression analysis of the risk factors for LLNM in PTC patients
A5 b Il 9 Z % W 1 15 Wald X2 {i P1{H OR 95%CI
i ggg 437 (i) —1.272 1.022 1.678 0.205 0.280 0.040~2.020
Ji 88 7 CAE A ) —0.051 0.572 0.008 0.926 0.950 0.100~4.440
i3 K /N (>1 mm~<<2 mm) 1.065 0.512 4.053 0.037 2.900 1.200~3.770
Ji98 A /N (>2 mm~<4 mm) 1.119 0.453 6.151 0.013 3.060 2.120~5.480
Jif9gd R /N (>4 mm) 0.908 0.687 1.782 0.181 2.480 0.520~3.340
TSH 1.129 0.412 7.516 0.006 3.090 2.730~4.560

A X 44 20 K08 #E 4T ROC 43 #r (B 2C, D) L 3F
PR T AUCHBZERF C i) Sk Al A5 R i 3%
F, LNM KU #E A s AUC 4 0.884, iEM T
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Figure 2 Construction and validation of nomograms
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Figure 3  Clinical prediction
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