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Preliminary construction of risk scoring system for estimation
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Abstract Objective: To investigate the construction of a predictive model for estimation of central cervical lymph node
metastasis of papillary thyroid microcarcinoma (PTMC) based on the ultrasonographic features of the nodules
and clinical data of the patients.

Methods: The clinical data of 121 patients with PTMC that was confirmed by surgical and pathological findings
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and their ultrasonic images of 166 thyroid nodules were collected. The relevant factors for central cervical lymph
node metastasis were analyzed and picked up by statistical methods, and then, the Logistic and Additive scoring
models for estimating risk of central cervical lymph node metastasis were established, respectively.

Results: The results of statistical analyses showed that age, multifocal lesion, nodule size, relationship between
nodule and thyroid capsule, and imaging feature of perinodular enhancement were closely related to the risk
of central cervical lymph node metastasis (all P<0.05). These factors were numerically assigned and scored.
According to the total score evaluated by the area under the ROC curve (AUC), when the score derived from the
Logistic model reached 6.5, the AUC was 0.964 with a sensitivity of 98.4% and a specificity of 74.1%; when the
score derived from Additive model reached 33.5, the AUC was 0.928 with a sensitivity of 88.9% and a specificity
of 84.5%. Hosmer-Lemeshow goodness of fit test indicated that Logistic model had a better fit.

Conclusion: The constructed Logistic model has certain predictive value for estimating risk of central cervical
lymph node metastasis in PTMC, and it can provide a quantitative basis for the treatment plan selection of

PTMC. When its score is equal to or greater than 7, the possibility of central cervical lymph node metastasis

should be highly suspected.
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Table 1 Univariate analysis of factors for central cervical lymph node metastasis [n (%) ]
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Table 1 Univariate analysis of factors for central cervical lymph node metastasis [1n (%)] (continued)
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Figure 1 Relationship between nodule and capsule A: Extruding from the capsule; B: Attaching to the capsule; C: Distant from the capsule
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Figure 2 Perinodular CEUS images A: Irregular enhancement; B: Regular enhancement
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Table 2 Multivariate analysis of factors for central cervical lymph node metastasis
S B (SE) P OR (95% CI ) B
X, (1) >55 % 0(0) 0.030 1 0
X o > 45~ < 55 % 0.723 (0.801) 0.367 2.060 (0.429~9.901 ) 1.050
X, 3 < 45% 1.732 (0.796 ) 0.030 5.600 (1.176~26.652) 2.500
% Lk 2.106 (0.514) <0.001 8.219 (2.998~22.529) 0.199
X, N RER 2.376 ( 1.061) 0.025 10.761 ( 1.346~86.030 ) 0.464
%, SRR ER 1.788 (0.704 ) 0.011 5.978 (1.506~23.733) 0.231
Xs (1) JIE B A 5 0(0) 0.013 1 0
X5 (2) FEfi AR 1.038 (0.874) 0.235 2.823 (0.509~15.652) 0.167
Xs 3 R 3.364 (1.138) 0.011 13.016 ( 1.809~93.679 ) 0.704
X bkt 2.230 (0.806) 0.006 9.302 (1.915~45.182) 0.330
HR -7.327 (1.870) <0.001 0.001
R 3 BMIBKEZEHTNREE
Table 3 Predictive efficiency of each independent risk factor
fals N U (%) FestE (%) HERE (%) p 95% CI
HEIS 65.1 70.7 67.9 0.001 0.582~0.775
Z Ak 47.6 84.5 66.1 0.002 0.563~0.758
N RER 98.4 81.0 89.7 <0.001 0.833~0.961
AT HRCR AR 98.4 67.2 82.8 <0.001 0.749~0.907
A5 S HURBR AR OC R 92.1 58.6 77.3 <0.001 0.688~0.859
2T JEhssa R g 95.2 81.0 88.1 <0.001 0.814~0.949

2.3 B THNITES 75

G Logistic [l J5 72 T 15 45 F 48 2 1Y 5 5K
LB K ORMH , Zr##H S Logistie [ IHPE 5 ¥ &
AdditivelF4rik, M3 2 E 1 [ 4 0 o 0~2243 |
6~6971 (£4) .

F 4 Logistic 4> i%F0 Additive 14 i%
Table 4 Logistic and Additive scoring models
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Figure 3 ROC curves of the two scoring systems for predicting
risk of central cervical lymph node metastasis in PTMC
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