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[ Abstract ] Objective ~ To investigate the risk factors and prevention measures of hypocalcemia and
hypoparathyroidism (HPP) after thyroidectomy. Methods Clinical data of 449 patients with thyroid diseases, who
received thyroidectomies in the Department of Thyroid and Breast Surgery of Changhai Hospital of Second Military
Medical University from Jan. 1 to Jun. 30, 2016 were retrospectively analyzed, including 95 males and 354 females, with
an average age of (48. 994-12. 81) years old. The risk factors of post-operative hypocalcemia or HPP were screened by
smooth curve fitting, threshold effect analysis, one-way ANOVA analysis and multivariate analysis using the
EmpowerStats and R software. Results Among the 449 patients, 27 cases (6. 01%) developed lower parathyroid
hormone (PTH), 43 (9.58%) developed hypocalcemia, and 23 (5. 12%) developed transient HPP, of which one patient
might develop permanent HPP. The risk of post-operative hypocalcemia was increased by 4% for every 1% decrease in
post-operative PTH (P<C0. 000 1). Patients with thyroid carcinoma had the highest risk of HPP, followed by nodular
goiter and hyperthyroidism. There was significant difference in the incidence of HPP among patients with six thyroid
diseases(P<C0. 05). The larger of surgical resection range, the higher the incidence of HPP. Bilateral total/subtotal
thyroidectomy plus central lymph node dissection in central area was a risk factor of the post-operative HPP (P<C0. 05).
Conclusion The thyroid pathological type, surgical method and difficulty are important factors influencing the
parathyroid function after thyroidectomy. Post-operative change of PTH levels has an important role in predicting the

incidence of HPP and hypocalcemia.
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Tab 1 Relationship between post-operative hypocalcemia and clinical characteristics of patients

Serum calcium in post-operative morning

Characteristic P value
>2.1 mmol/LL N=406 <C2.1 mmol/LL N=43
Age (year), r=+s 49, 154+12.79 48.56+13. 06 0. 231
Operative time ¢/min, 7=+s 83.42429.16 105. 56439, 32 0. 202
Post-operative hospital stay ¢/d, T=s 3.0140.72 3.51+2.52 0. 002
Pre-operative serum calcium cp/(mmol « L™1), 7=+ 2.37+0.11 2.3540.19 0. 024
Pre-operative PTH pp/(ng « L™ 1), x5 44.66+14. 79 42.437+17.06 0. 355
Post-operative morning PTH pp/(ng « L™1), x+ts 31.16413. 95 19.79£17.12 <0. 001
Gender n(%) 0.410
Male 88(21. 67) 7(16.28)
Female 318(78. 33) 36(83.72)
Pathological diagnosis 7n(%) 0. 002
Nodular goiter 166(40. 89) 6(13.95)
Thyroid carcinoma 214(52.71) 35(81.40)
Hashimoto’s thyroiditis 9(2.22) 1(2. 33)
Hyperthyroidism 1(0. 25) 1(2.33)
Follicular/eosinophilic adenoma of thyroid 15(3.70) 0€0. 00)
Subacute granulomatous thyroiditis 1€0. 25) 0€0. 00)
Surgical method (%) <0. 001
Unilateral total/subtotal thyroidectomy 119(29. 31) 3(6.98)
Bilateral total/subtotal thyroidectomy 175(43.10) 15(34. 89)
Unilateral total/subtotal thyroidectomy--central lymph node dissection 25(6.16) 0€0. 00)
Bilateral total/subtotal thyroidectomy--central lymph node dissection 87(21.43) 25(58.14)

PTH: Parathyroid hormone
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Tab 2 Univariate and multivariate analysis of post-operative HPP

Parameter

Univariable

Multivariable

OR 95%CI P value OR 95%CI P value
Age 0.99 (0.97,1.01) 0.45 1. 00 (0.97,1.02) 0.91
Gender 1.42 (0.61,3.3D 0.41 1. 56 (0. 66,3.68) 0.31
Nodular goiter 0.23 (0.10,0.57) 0. 001 0.51 (0.10,2.71) 0.43
Thyroid carcinoma 3.93 (1.78,8.67) <0. 001 1.41 (0. 30,6.61) 0. 66
Central lymph node dissection 3.65 (1.92,6.94) <20. 001 2.28 (1. 06,4.90) 0.03

HPP: Hypoparathyroidism; OR: Odds ratio; CI: Confidence interval
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Fig 1
and post-operative hypocalcemia incidence in 343 patients
undergoing thyroidectomy
PTH: Parathyroid hormone

2.5 JRELU 5 KRG HPP L AR E R KRN
AR 449 Bl 825, ORI k4 HPP F 4k 23 fo], i
ARG LAY, HUR B S ARG HPP kA i
15 s FLUCR 5 715 1 HODR B o 0 HER R Th g TR 6 Fil
ORISR AR JF HPP B4R 2R H S8 X
(P<<0.01,3& 1),

2.6 FRAFXEARE HPP R A R0 %z HWiE
449 B 018 oy AR 4 B TR b Bad
A —FPAR S Bl e i 45 R (R O BIoR FARYIBRE
IR HPP (1 kA= 3w . 4 i PR 7 AR J5 HPP
KRN ZERA G L (P<<0. 01, X473
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Tab 3 Relationship between post-operative morning PTH and post-operative serum calcium level

N=449, n(%)

Post-operative serum calcium

Post-operative morning PTH

—=2.1 mmol/L <Z2. 1 mmol/L

—pre-operative PTH
15 ng/L.< post-operative morning PTH< pre-operative PTH
<15 ng/L

106(23. 61) 0€0. 00)
280(62. 36) 36(8.02)
7(1.56) 20(4. 45)

PTH: Parathyroid hormone

x4 REFREBELCHEFAAXSRELE HPP X R
Tab 4 Relationship between pathological diagnosis, surgical method and post-operative HPP

n(%)
Characteristic No HPP HPP P value
N=426 N=23
Pathological diagnosis 0. 005
Nodular goiter 169(39. 67) 3(13.04)
Thyroid carcinoma 230(53.99) 19(82.61)
Hashimoto’s thyroiditis 10(2. 35) 0(0. 00)
Hyperthyroidism 1€0. 23) 1(4. 35
Follicular/eosinophilic adenoma of thyroid 15(3.52) 0(0. 00)
Subacute granulomatous thyroiditis 1€0. 23) 0(0. 00)
Surgical method <0. 001
Unilateral total/subtotal thyroidectomy 121(28. 40) 1(4.35)
Bilateral total/subtotal thyroidectomy 183(42. 96) 7(30.43)
Unilateral total/subtotal thyroidectomy+central lymph node dissection 25(5.87) 0(0. 00)
Bilateral total/subtotal thyroidectomy—-central lymph node dissection 97(22.77) 15(65. 22)

HPP. Hypoparathyroidism
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