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Establishment of Prediction Model for Postoperative Parathy-

roid Function in Patients with Thyroid Cancer
ZHOU An-yue, HOU Jin-xuan, YUAN Qian-qian, CAO Jia-xing, WU Gao-song
(Zhongnan Hospital, Wuhan Uniwversity, Wuhan 430071, China)

Abstract: [Objective] To analyze the factors affecting parathyroid function after thyroid cancer surgery
and establish a nomogram prediction model. [Methods ] Clinical data of 890 patients undergoing
thyroid surgery were collected. The risk factors for postoperative hypoparathyroidism were deter-
mined with Logistic regression analysis by SPSS(23.0.0). The R(4.0.4) and Rstudio(1.3.1093) rms
program packages were used to establish a nomogram prediction model. The Caret program pack-
age was used to perform the Bootstrap method for internal verification, fitting the Combined pre-
dictor of influencing factors. The receiver operating characteristic curve was used to evaluate the
prediction efficiency of the established nomogram model. [Results] Among 890 patients, 182
cases(20.45%) were complicated with hypoparathyroidism. Logistic regression analysis showed that
female gender (OR=1.888, 95%CI: 1.061~3.360), low BMI (OR=0.879, 95%CI: 0.825~0.936),
multiple cancer (OR=1.584, 95%CI: 1.057~2.372), extrathyroid invasion (OR=1.837, 95%ClI:
1.020~3.307), total thyroidectomy and central lymph node dissection(OR=1.709, 95%CI. 1.073~
2.722), parathyroid gland resection and transplantation (OR=4.450, 95%CI: 2.540~7.797) were
significantly associated with the decrease of PTH 1 d after operation (P<0.05). The repeated sam-
pling deviation curve was close to the standard curve with good fitting degree. The area under
ROC curve (AUC) of the established nomogram for predicting risk of postoperative hopyparathy-
roidism was 0.829(95%CI: 0.780~0.868). [ Conclusion] Female gender, low BMI, multiple can-
cer, presence of external thyroid invasion, total thyroidectomy and central lymph node dissec-
tion, and parathyroid gland resection and transplantation are independent risk factors for tempo-
rary hypoparathyroidism in patients with thyroid cancer after surgical treatment. The established
nomogram prediction model has a good prediction ability for postoperative hypoparathyroidism.
Subject words: parathyroid function; thyroidectomy; influence factors; nomogram
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Table 1 Analysis of influencing factors of postoperative
hypoparathyroidism in differentiated thyroid carcinoma

¥ . S B 4598 41 22 S+ B R g it X

Low PTH  Normal PTH

R Variable group(n=182) group(n=708) xt P
(P>0.05), Mt  BMI i@kt 2 & 2 & A T (%) (%)
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n - No 130(71.43)  690(97.46)
B2 4% 10 mL,3 Y/d bk I 55 [l i 4 oK B e 1 Multiple cancer
REGI/RE D R B =B (P E2)S Yes 12(61.54)  242(3418) . oo
LR, 2 IS IEH SR e 55 1] 10% %5 No 70(38.46)  466(65.82) '
WERR AT ARSI IRAS /R & D W 2% 4 % PTH Extrathyroid invasion
s Yes 48(26.37) 53(7.49)
IER SRS, MF5<2.2 mmol/L,PTH IEH &4 134(73.63) 6550251 o4 <005
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B4R R RS /R D B 1 A , 5 MR AT ULI+UCND 67(36.81)  484(68.36) 6111 <0.05
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Table 2 Clinical data of three patients with permanent hypoparathyroidism

Case

Index ] ) 3

Gender Female Female Female
Age (years old) 51 58 37
BMI (kg/m?) 22.0 19.8 17.0
Tumor diameter(cm) 1.4 1.5 2.5
Multiple cancer Yes Yes No
Operation method TT+BCND TT+BND+LCLND TT+BCND
Lymph node metastasis Central region Lateral cervical region Central region
Extrathyroid invasion No  Peripheral soft tissue Parathyroid gland
Parathyroid gland resection and Yes Yes Yes

transplantation

Postoperative 1 d Ca*(mmol/L) 1.80 1.87 1.98
Postoperative 1 d PTH(pg/mL) <3 <3 <3
Postoperative 6 months Ca*(mmol/L) 22 2.15 23
Postoperative 6 months PTH(pg/mL) 13.5 22.7 18.4

Table 3 Variable assignment table of multivariate Logistic regression analysis

Variable

Assignment description

Dependent variable

Independent variable
Gender
Multiple cancer
Extrathyroid invasion
Operation method

Parathyroid gland resection and transplantation

Low PTH as “1”
Normal PTH as“0”

Male=“0" ;Female="1"

Yes=“1";No="0"
Yes=“1";No="0"
TT+BCND=“1"; ULI+UCN="0"
Yes=“1";No=“0"

Table 4 Multivariate Logistic regression analysis of postoperative hypoparathyroidism

Factor B SE Wald P OR 95%C1
Female 0.636 0.294 4.672 0.031 1.888 1.061~3.360
BMI -0.129 0.032 16.187 <0.001 0.879 0.825~0.936
Multiple cancer 0460 0.206 4976 0.026 1.584 1.057~2.372
Extrathyroid invasion 0.608 0.300 4.109 0.043 1.837 1.020~3.307
TT+BCND 0.536 0.238  5.087 0.024 1.709 1.073~2.722
Parathyroid gland resection and 1.493 0.286 27.223 <0.001 4.450 2.540~7.797

transplantation
Constant 0.875 0.715 1495 0.221 2.398

Table 5 Area under ROC curve

Variable AUC SE P 95%C1
Gender 0.618 0.022 <0.001 0.572~0.659
BMI 0.658 0.022 <0.001 0.611~0.698
Multiple cancer 0.637 0.023 <0.001 0.591~0.682
Extrathyroid invasion 0.604 0.025 <0.001 0.565~0.644
Operation method 0.655 0.023 <0.001 0.613~0.703
Parathyroid gland resection and transplantation 0.685 0.025 <0.001 0.636~0.734
Combined predictor 0.829 0.020 <0.001 0.780~0.868
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Figure 1 Nomogram model for predicting the risk of postoperative

hypoparathyroidism
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Figure 2 Calibration curve verification of Nomogram model of
postoperative hypoparathyroidism
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Figure 3 ROC curve verification of Nomogram model of postoperative
hypoparathyroidism
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