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Abstract: [OBJECTIVE] Persistent hypocalcemia caused by long-term hypoparathyroidism can significantly reduce the living
quality of patients. The purpose of this study was to investigate possible factors affecting postoperative hypoparathyroidism.
[METHODS] This study retrospective collected thyroid surgery cases from January 2015 to December 2017 in Luwan Branch of
Ruijin Hospital Affiliated to Medical College of Shanghai Jiao Tong University. Moreover, we analyzed demographic data,
operative data and perioperative examination indexes. Using logistic regression analysis to investigate possible factors affecting
postoperative transient/long-term hypoparathyroidism. [RESULTS] Totally, 1381 people were collected, 343 male (24.84%) and
1038 female (75.16%), the average age was 47.9±13.0 years. Postoperative transient hypoparathyroidism occurred in 456 people
(33.02%), and long-term hypoparathyroidism in 21 people (1.52%). After multivariate analysis, the main risk factors associated
with postoperative transient hypoparathyroidism were gender(P<0.001, OR 0.486), maximum diameter of thyroid resection(P
0.011, OR 1.192), thyroid resection extent (P<0.001, OR 2.974), lymph node dissection(P 0.008, OR 1.569), surgery duration(P
0.034, OR 1.005), preoperative serum calcium(P<0.001, OR 0.028). The main risk factors associated with postoperative long-term
hypoparathyroidism were thyroid resection extent (P<0.003, OR 5.443), surgery duration (P 0.021, OR 0.976), postoperative
d1PTH (P<0.001, OR 1.199). [CONCLUSIONS] The risk factors for postoperative transient hypoparathyroidism include gender,
the extent of thyroid resection, lymph node dissection, duration of surgery and preoperative serum calcium. The extent of
resection and duration of surgery were risk factors for postoperative long-term hypoparathyroidism, and PTH on the early
morning after surgery(d1PTH) was lower than normal, which had a predictive effect on long-term hypoparathyroidism.
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1. Introduction
Thyroid carcinoma (TC) is the fastest-growing malignant
tumor in China, with an annual incidence rate of 7.7/lakh.
The radical treatment of TC is thyroid surgery. Although it
has a good prognosis, the postoperative complications such
as recurrent laryngeal nerve injury, hypoparathyroidism are
not negligible. The incidence varied and had been reported as
ranging from 1.2 to 40% [1]. Hypocalcemia is a complication
of thyroidectomy, most of which is caused by the decrease of
parathyroid hormone [2, 3]. Symptoms of hypocalcemia may
be light or heavy, some of which may exist for a long time or
even affect life span [4, 5]. Most of hypoparathyroidism is
temporary, but minority patients probably will develop longterm hypoparathyroidism, and the incidence of persistent

hypocalcemia is 0% to 5% [6]. Long-term hypocalcemia
leads to osteoporosis, spasm, which is the main factor
affecting postoperative life quality of patients. The purpose
of this study was to investigate possible factors affecting
postoperative hypoparathyroidism and to provide an
objective basis for reducing complications.

2. Materials and Methods
2.1. Design
A retrospective control study of patient was conducted and
collected thyroid surgery cases from January 2015 to
December 2017 in Luwan Branch of Ruijin Hospital Affiliated
to Medical College of Shanghai Jiao Tong University. The
inclusion criteria were patients who unilateral or bilateral
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thyroidectomized or partial thyroidectomized with benign or
malignant TC. Main exclusion criteria: 1. Preoperative patients
with hypocalcemia (serum calcium<2.2mmol/L); 2. Patients in
secondary thyroid surgery; 3. Patients with transient
hypocalcemia without postoperative follow-up data; 4.
Preoperative patients with renal insufficiency and other factors
that were affecting serum calcium and phosphorus
metabolism; 5. Patients involved in parathyroid surgery.
Totally 1381 people were collected, 343 male (24.84%) and
1038 female (75.16%), the average age was 47.8 (range, 15-44
y). All patients with postoperative hypoparathyroidism were
divided into two groups according to whether show
hypoparathyroidism in the early morning after surgery or six
months later, and were compared with those with normal. All
data were collected from the electronic medical history system
database. Demographic data, operative data and perioperative
examination indexes were collected.
As this study was a retrospective study, the informed
consent of patients was exempted by the ethics committee.
2.2. Judgment and Treatment
Routine preoperative testing with serum calcium,
parathyroid hormone, and retest early morning after surgery.
Transient hypoparathyroidism was defined as postoperative
serum calcium≤2.2mmol/L or parathyroid hormone
(PTH)≤7pg/ml, and the above patients were treated with an
oral calcium/vitamin D3 supplementation. Moreover, longterm hypoparathyroidism was defined as the retest of low
PTH(≤7pg/ml) 6 months after the surgery, or the
supplementation of calcium and vitamin D3 was still needed
to maintain normal serum calcium (≥2.2mmol/L) [7].
2.3. Methods
SPSS 13.0 (SPSS Inc., Chicago, IL) was used for statistical
analysis, and the counting data was presented in the form of a
percentage. In the measurement data, the average distribution
data are presented in the form of mean±standard deviation,
while the non-normal distribution data are presented in the
form of the median (range). Independent-Samples T-Test was
used for measurement data, and Chi-square test or Fisher exact

probability method was used for counting data. Logistic
multivariate regression analysis used the enter method to
assess risk factors for transient/long-term hypoparathyroidism.
P<0.05 was considered statistically significant.

3. Result
3.1. Demographic Baseline Characteristics
Totally 1,381 people were collected, 343 males (24.84%) and
1,038 females (75.16%), the average age was 47.9±13.0 years.
3.2. Perioperative Data
The average surgical duration of all patients was 84.1±35.9
minutes. Postoperative pathological data were collected from
all subjects, including 681 people (49.31%) of benign disease
and 700 people (50.69%) of malignant tumours. Among the
malignant tumours, 691 people (50.04%) of papillary
carcinoma, 6 people (0.004%) of follicular carcinoma, and 3
people (0.002%) of medullary carcinoma. Unilateral resection
was performed in 719 people (52.06%) and bilateral resection
in 662 people (47.94%). There were 786 people (56.92%) of
uncomplicated thyroidectomy and 595 people (43.08%) of
thyroidectomy combined with lymph node dissection.
All patients had an average of 2.40±0.08mmol/L of serum
calcium, 35.4±16.1pg/L of parathyroid hormone, in
preoperative. 2.28±0.13mmol/L of serum calcium and
17.8±11.7pg/L of parathyroid hormone, early morning after
surgery. Postoperative transient hypoparathyroidism occurred
in 456 people, with an incidence of 33.02%. Among them,
282 people (20.42%) of parathyroid hormone were lower
than usual, and 308 people (22.27%) of serum calcium were
lower
than
usual.
Postoperative
long-term
hypoparathyroidism occurred in 21 cases, with an incidence
of 1.52%. Among them, 19 people (90.48%) of parathyroid
hormone were lower than usual, and 2 people (9.52%) of
normal serum calcium maintained by calcium supplement.
Baseline data and operative and perioperative information
showed in table 1.

Table 1. Univariate analysis of transient hypoparathyroidism.
Factor
Gender
Male (case)
Female (case)
Age (year）
Surgery duration (min)
Surgical extent
Unilateral (case)
Bilateral (case)
Lymph node dissection
Yes (case)
No (case)
Maximum tumor diameter (mm)
Maximum diameter of thyroid resection (cm)
Preoperative serum calcium (mmol/L)
Preoperative PTH (ng/L)

Transient hypoparathyroidism group
(n=456)

Normal thyroid function group
(n=925)

76
380
48.3±12.9
92.0±36.6

267
658
47.7±13.0
80.2±34.6

148
308

571
354

216
240
17.7±12.8
4.79±1.32
2.39±0.08
35.5±17.6

570
355
18.7±14.1
4.51±1.12
2.41±0.08
35.3±15.4

X²/t

P

15.889

<0.001

-0.662
-4.805

0.508
<0.001

68.728

<0.001

16.792

<0.001

1.046
-3.397
3.810
-0.141

0.296
0.001
<0.001
0.888
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3.3. Logistic Multivariate Regression Analysis
Multivariate analysis showed that gender, thyroid resection
extent, lymph node dissection, duration of surgery, the
maximum diameter of thyroid resection, and preoperative
serum calcium might be associated with transient
hypoparathyroidism (P<0.05). The OR value of gender(male)
was 0.486, and the 95%CI was (0.335,0.705). The OR value
of thyroid resection extent was 2.974, and the 95%CI was
(2.155,4.103). The OR value of lymph node dissection was
1.569, and the 95%CI was (1.122,2.194). The OR value of
the surgery duration was 1.005, and the 95%CI was
(1.000,1.009). The OR value of the maximum diameter of
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thyroid resection was 1.192, and the 95%CI was
(1.041,1.364). The OR value of preoperative serum calcium
was 0.028, and 95%CI was (0.004,0.203). (Table 2)
The extent of thyroid resection, surgery duration and
postoperative d1PTH may be associated with long-term
hypoparathyroidism(P<0.05). The OR value of the extent of
thyroid resection was 5.443, and the 95%CI was
(1.805,16.418). The OR value of surgery duration was 0.976,
and the 95%CI was (0.956,0.996). The OR value of
postoperative d1PTH was 1.199, and the 95%CI was
(1.086,1.324). (Table 3)

Table 2. Multivariate Logistic regression analysis of transient hypoparathyroidism.
Factor
Gender (male)
Age (year)
Thyroid resection extent (bilateral)
Lymph node dissection (yes)
Surgery duration (min)
Maximum tumor diameter (mm)
Maximum diameter of thyroid (cm)
Preoperative serum calcium (mmol/L)
Preoperative PTH (ng/L)

P
<0.001
0.881
<0.001
0.008
0.034
0.139
0.011
<0.001
0.382

OR (95%CI)
0.486 (0.335, 0.705)
1.001 (0.989, 1.013)
2.974 (2.155, 4.103)
1.569 (1.122, 2.194)
1.005 (1.000, 1.009)
0.991 (0.978, 1.003)
1.192 (1.041, 1.364)
0.028 (0.004, 0.203)
0.996 (0.987, 1.005)

Table 3. Multivariate Logistic regression analysis of long-term hypoparathyroidism.
Factor
Gender (male)
Age (year)
Thyroid resection extent (bilateral)
Lymph node dissection (yes)
Surgery duration (min)
Maximum tumor diameter (mm)
Maximum diameter of thyroid resection (cm)
Preoperative serum calcium (mmol/L)
Preoperative PTH (ng/L)
Postoperative d1 serum calcium (mmol/L)
Postoperative d1PTH (ng/L)

4. Discussion
Hypoparathyroidism is one of the most common
complications after thyroid surgery. Common causes include
the effect of surgery on the blood supply to the parathyroid
glands, or direct damage to the parathyroid glands during
surgery, and mis-division of the parathyroid glands. In this
study,
the
incidence
of
postoperative
transient
hypoparathyroidism was 33.02%, and the incidence of longterm hypoparathyroidism was 1.52%. This study included
1381 cases, after multiple logistic regression analysis,
obtained the following conclusion: gender, thyroid resection
extent, lymph node dissection, surgery duration, the
maximum diameter of thyroid resection, Preoperative serum
calcium was associated with transient hypoparathyroidism.
Surgery duration, postoperative D1PTH associated with
long-term hypoparathyroidism. There was no correlation
between age, tumor size and the occurrence of
hypoparathyroidism.

P
0.568
0.469
0.003
0.361
0.021
0.076
0.332
0.816
0.060
0.376
<0.01

OR (95%CI)
0.717 (0.229, 2.246)
0.986 (0.950, 1.024)
5.443 (1.805, 16.418）
1.594 (0.586, 4.334)
0.976 (0.956, 0.996)
0.956 (0.909, 1.005)
1.254 (0.794, 1.981)
0.481 (0.001, 228.086)
0.965 (0.930, 1.001)
4.376 (0.167, 114.361)
1.199 (1.086, 1.324)

Related research shows that the blood supply of
parathyroid is mostly from the arterial blood supply of
thyroid [8]. Ligation thyroid artery blood supply in thyroid
surgery(bilateral) is bound to affect the blood supply of the
parathyroid. In this study, both postoperative transient
hypoparathyroidism and long-term hypoparathyroidism were
more related to bilateral thyroid resection than unilateral
thyroid resection. So, for some benign thyroid diseases, the
extent of surgery should be narrowed as far as possible to
achieve the purpose of protecting the parathyroid function.
Lymph node dissection is often required for malignant TC,
and relevant literature had also shown that lymph node
dissection in the central group could significantly increase
the direct intraoperative damage to the parathyroid or blood
supply disorders [9]. Therefore, there is a controversy in the
relevant literature at home and abroad about whether to
prophylactic neck lymph node dissection for patients who
have not been proved to have positive lymph nodes or not.
Some scholars believe that prophylactic neck lymph node
dissection cannot significantly reduce the probability of
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recurrence and metastasis, but increase the risk of
parathyroid injury. In this case study, lymph node dissection
was not a risk factor for long-term hypoparathyroidism,
which was similar to the results of some national studies
[10]. Therefore, standardized lymph node dissection and the
negative coloration effect of nano-carbon and other reagents
on parathyroid can significantly reduce the mis-incision of
parathyroid during lymph node dissection [11].
For the size of the resection of the thyroid itself is one of
the influence factors of transient serum calcium. As a result,
the author thinks that the volume of the thyroid will mainly
cause the reduction of the operative field and the identity of
the gland, increased difficulty of protection. Moreover,
patients are increasingly demanding about the size of the
incision, and the large thyroid increases the difficulty of
exposure under the small incision. Preoperative serum
calcium was taken as a numerical variable in the calculation
process, and its value had a direct influence on the
determination of postoperative hypocalcemia.
Surgery duration also affects postoperative transient/longterm hypoparathyroidism in this study. The author believes
that the scope, difficulty and degree of precision of the
operation will be directly or indirectly reflected in the
operation time. However, the control of the duration of
surgery is also related to the surgeon's experience, surgical
style and other factors, the number of long-term
hypocalcemia cases in this study is less (21 cases). In this
statistical case, the surgeon is experienced in surgery so that
this conclusion may be reached, but further proof is needed.
Postoperative D1PTH is meaningful in the long-term
hypothyroidism, which can be used as a predictor of longterm hypoparathyroidism [12]. For patients with D1PTH less
than usual, calcium supplementation/vitamin D3 should be
strengthened. If neglected, failed to get enough calcium
supplement or close follow-up review, may weaken
parathyroid function recovery [13].
In his study, there were still some limitations regarding longterm hypoparathyroidism: 1. This study adopts a retrospective,
single-centre study design, which may have selection bias in
patient selection. 2. In this study, only 21 people with longterm hypoparathyroidism were collected. Compared with
patients who without hypoparathyroidism, the number of cases
was relatively small, which may affect the statistical efficacy.
On the other hand, no long-term detection results were
collected, which may affect the presentation of long-term
prognosis. 3. In terms of research statistics, some missing data
adopted the method of mean value supplement, which may
affect the accuracy of statistical results. However, significant
risk factors were generally consistent with previous literature.
This study aimed to find out more specific, sensitive and
straightforward independent risk factors from the relationship
between clinical manifestations, laboratory indicators and
persistent severe hypocalcemia, to predict the occurrence of
hypoparathyroidism and timely intervention to alleviate the
discomfort symptoms of patients. We are currently collecting
more case data and applying these independent factors to
clinical validation.

5. Conclusion
Hypoparathyroidism is common complications after
thyroid surgery, and the vast majority of them are transient.
Gender, the extent of thyroid resection, lymph node
dissection, duration of surgery and preoperative serum
calcium are risk factors for postoperative transient
hypoparathyroidism. A few of them were turned to long-term
hypoparathyroidism. The extent of resection and duration of
surgery were risk factors for postoperative long-term
hypoparathyroidism, and PTH on the early morning after
surgery was lower than usual, which had a predictive effect
on long-term hypoparathyroidism.
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