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Cluster analysis of risk factors of central lymph node metastasis in papillary
thyroid microcarcinoma
Wang Yajun” , Kang Hua, Zhao Jing, Hai Tao, Zhang Xiaoli, Cai Wei

( Department of Thyroid and Breast Disease Diagnosis and Treatment Center, Xuanwu Hospital, Capital Medical University, Beijing
100053, China)

[ Abstract] Objective To investigate the risk factors of central lymph node metastasis in papillary thyroid microcarcinoma ( PTMC) by
cluster analysis. Methods Totally 481 patients diagnosed with PTMC from January 2015 to June 2019 were enrolled in this study. The
clinical features including gender, age, tumor diameter, number of tumors, tumor capsule involvement, cervical lymph node metastasis
and comorbid with benign thyroid diseases were analyzed by cluster analysis with SPSS software. Furthermore, validation of cluster
analysis was made in order to determine the impact factors of central lymph node metastasis. Results In this study, 481 PTMC patients
were involved, including 125 males and 356 females, with the average age of (44.87 +12.14) years. 207 PTMC patients were with
central lymph node metastasis, and the metastasis rate was about 43.0% . Cluster analysis divided PTMC patients into three clinical
categories. In cluster group 1, all patients had no tumor involvement of thyroid capsule, most of them were single tumor, the diameter of
tumor was smaller than that of the other two groups, and the rate of lymph node metastasis was the lowest (32.54% ). In cluster group 2,
the diameter of the tumor was large, the capsule was involved and the lymph node metastasis rate was 38.61%. In cluster group 3,
thyroid capsule involvement and multiple tumors was found in all patients (100% ), and the lymph node metastasis rate was 57. 14% .
The results of cluster analysis were further confirmed by univariate correlation analysis and multivariate Logistic regression analysis. Tumor
size, number of tumors and thyroid capsule involvement were the impact factors of central lymph node metastasis in PTMC, and thyroid
capsule involvement and multiple tumors were the more important factors. Conclusion Central lymph node metastasis is common in

PTMC. Tumor size, number of tumors, and thyroid capsule involvement are the impact factors of central lymph node metastasis. Capsule
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involvement and multiple tumors are more important in the evaluateon of central lymph node metastasis.

[ Key words] papillary thyroid microcarcinoma; central lymph node metastasis; cluster analysis
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Tab.1 The clinical characteristics of three subtypes patients by two-step cluster analysis [xxs, n(%)]
Cluster 1 group Cluster 2 group Cluster 3 group
Item Statistical value p
(n=161) (n=202) (n=112)
Age/a 44.93 +11.98 44.88 +12. 67 45.06 +11. 63 0.053* 0.984
Gender( M/F) 36/133 56/146 29/83 0.776 * 0. 438
Positive metastasis of lymph nodes 55 (32.54) 78 (38.61) 64 (57.14) 3.618* <0.001
Tumor diameter/cm 0.55 +0.22 0.72 £0.22 0.73 £0.21 49.721* <0.001
Capsule involvement 0 (0) 202 (100) 112 (100) 19.223* <0.001
Multiple tumor 41(24.26) 0 (0) 112 (100) 10. 658 * <0.001
Combined Disease 2.678" 0. 007
Nodular goiter 35 58 28
Hashimoto’ s thyroiditis 54 47 16
Thyroid adenoma 2 11 3
Without combined disease 70 86 65

M =male, F =female. * Statistical results were calculated by Jonckheere-Terpstra test. * Statistical results were calculated by one-way analysis of vari-

ance.

Two-step cluster analysis
Importance of predictive factors
Mo o8 floe 10407021100
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Fig.2 Clustering population distribution map
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Fig. 3 Importance ranking chart of predictor variable
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Tab.2 Univariate analysis of central lymph node metastasis in PTMC

Impact factors Without metastasis With metastasis X P
Gender 3.737 0.053
Male 62 63
Female 212 144
Age/a 23.555 <0.001
<45 103 124
=45 171 83
Largest tumor diameter/cm 14.170 <0.001
<0.5 108 48
>0.5 166 159
Tumor number 10. 101 0.001
Single 204 126
Multiple 70 81
Capsule involvement 4. 648 0. 031
Yes 101 57
No 173 150
Hashimoto’ s thyroiditis 75 45 3.772 0. 052
Nodular goiter or thyroid adenoma 84 54 2.981 0.084
Without combined disease 115 108

PTMC: papillary thyroid microcarcinoma.

&3 PIMC HAXHBEERBSERBEXMESH

Tab.3 Multivariate Logistic regression analysis of lymph node metastasis in PTMC

Impact factors B value SE Wald OR(95% CI) P
Age -0.049 0.241 0. 026 0.953(0.636 - 1.644) 0. 871
Largest tumor diameter 1. 369 0.518 6.996 3.932(1.391 —10.564) 0. 008
Tumor number 0.258 0. 082 9.939 1.295(1.104 -1.521) 0. 002
Capsule involvement -0.039 0. 009 27. 186 0.961(0.935-0.970) <0.001

PTMC: papillary thyroid microcarcinoma.

3 itig

PTMC ESRGUN, (B H A RE M, H R &
TEAL AT (10 RV, B 0L 4 2 A e 14 B T TS
PR 221 PTMC 72 gl i v B B B AT, R B v A
R EL S SR EHR I S 35 FRAT v e Dbk B2 2859 4, T AR

R P o r ok DX 9K EL 435 9 0 12 R AT ik S0% L b [
I, PTMC 3k 4 45 (9 v 0 0 07 ) 182 - R O 1 1) 1
PRI A T, R v R K A O 4
KA il LR AR iR

PRI FIAERS 5 PTMC Wk 255 A — 52 R G
Pk, Oh 2 fF5E 2 329 4] ok [ 3k L 4535 41 1) PTMC
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