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[ Abstract ] Objective: To identify risk factors for central lymph node metastasis (CLNM) in papillary carcinoma of the thyroid

(PTC) and establish a prediction model to guide surgical decision-making for PTC patients. Methods: A retrospective analysis
was conducted on the clinical features, ultrasonic characteristics, and genetic information of 1 125 PTC patients who underwent
thyroidectomy in Nanjing Drum Tower Hospital. The independent risk factors of CLNM were screened by univariate and multivariate
logistic regression analysis, and a nomogram model was established based on these factors. The calibration accuracy, accuracy, and

clinical utility of the prediction model were evaluated using corrected curves, receiver operating characteristic (ROC) curves, and
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decision curves. Subsequently, the data of 483 PTC patients who underwent thyroidectomy in Nanjing University Affiliated Jinling
Hospital were collected for external validation of the model. Results: Among the 1 125 PTC patients, univariate regression analysis
showed significant differences between CLNM positive and negative groups in terms of gender, age, thyroglobulin levels and
ultrasonic characteristics of the lesion (maximum diameter, aspect ratio, edge, and microcalcification) (P<<0.05). Multivariate logistic
regression confirmed gender, age, and ultrasonic characteristics of the lesions (maximum diameter, edge, and microcalcification) as
independent risk factors of CLNM. Based on these independent risk factors,a nomogram was Constructed. The area under the ROC
curve (AUC) of the model was 0.768 (95% CI 0.741-0.796) in the training set and 0.822 (95% CI 0.784-0.859) in the validation set.

Conclusion: The established model has good prediction and generalization abilities and is expected to assist clinicians in making

individualized surgical plans for PTC patients.

[ Key words | Papillary carcinoma of the thyroid; Central lymph node metastasis; Ultrasound; BRAF gene; Nomogram
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Tab.1 Univariate analysis of CLNM risk factors

n (%)
A JEPN £ CLNM (+) CLNM (-) PlE
F4/%5 M (P, Ps) 42.5 (32, 52) 40.27 (30, 50) 45.01 (36, 53) <0.001
P <0.001
Ttk 311 (27.6) 208 (34.8) 103 (19.5)
otk 814 (72.4) 389 (65.2) 425 (80.5)
TPOAD 0.234
+ 199 (17.7) 98 (16.4) 101 (19.1)
- 926 (82.3) 499 (83.6) 427 (80.9)
TgAb 0.520
+ 221 (19.6) 113 (18.9) 108 (20.5)
- 904 (80.4) 484 (81.1) 420 (79.5)
Tg
EH 852 (75.7) 431 (722) 421 (79.7)
R 171 (15.2) 95 (15.9) 76 (14.4) 0.236
Pine 102 (9.1) 71 (11.9) 31 (5.9) <0.001
HH
2 Al 137 (12.2) 79 (13.2) 58 (11.0)
BRAF (+) 965 (85.8) 500 (83.8) 465 (88.1) 0.200
BRAFEIFTERT (+) 23 (2.0) 18 (3.0) 5(09) 0.069
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SR LTS8 4 St 1115 (99.1) 590 (98.8) 525 (99.4)
Wkt Kt /em M (P, Pis) 1.11 (0.7, 1.3) 129 (0.8, 1.6) 0.9 (0.6, 1) <0.001
e
qER 1084 (96.4) 572 (95.8) 512 (97.0)
o [ P 4 [ 5(04) 4(0.7) 1(02) 0.511
AR T 7 36 (3.2) 21 (3.5) 15 (2.8) 0.369
YR L 0.011
<1 397 (35.3) 231 (38.7) 166 (31.4)
=1 728 (64.7) 366 (61.3) 362 (68.6)
%
PRI T 420 (37.3) 142 (23.8) 278 (52.7)
Gy AS LN 612 (54.4) 388 (65.0) 224 (424) <0.001
AR RS MR 93 (8.3) 67 (11.2) 26 (4.9) <0.001
AL
G 434 (38.6) 154 (25.8) 280 (53.0)
ML 76 (6.8) 30 (5.0) 46 (8.7) 0.504
WISk 12 (1.1) 3(05) 9(1.7) 0.458
stk 501 (44.5) 333 (55.8) 168 (31.8) <0.001
AL IR b 88 (7.8) 64 (10.7) 24 (45) <0.001
S A IFIIB L 14 (1.2) 13 (2.2) 1(0.2) 0.002
*®2 CLNMEREEMEERS ( XRTEWHE_H L)
Tab.2 Univariate analysis of CLNM risk factors: binary subgroup comparisons of key variables
n (%)
A MK CLNM (+) CLNM (-) PlE
BRAFIEN 0.250
- 137 (12.2) 79 (13.2) 58 (11.0)
+ 988 (87.8) 518 (86.8) 470 (89.0)
Tg 0.001
ThE 102 (9.1) 71 (11.9) 31(59)
REARE 1023 (90.9) 526 (88.1) 497 (94.1)
W1 <0.001
- 522 (46.4) 187 (31.3) 335 (63.4)
+ 603 (53.6) 410 (68.7) 193 (36.6)
BUE 3 <0.001
T AN 420 (37.3) 142 (23.8) 278 (52.7)
SR A EE AR MRAC 705 (62.7) 455 (76.2) 250 (47.3)
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Tab.3 Independent risk factors for CLNM identified by multivariate logistic regression analysis
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Fig.2 ROC curves of the model in the training and validation sets
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