. Mehrjerdian, et al. Med J Tabriz Uni Med Sciences. 2024;45(3):256-264.
Medical doi: 10.34172/mj.2024.031

]Ournal https://mj.tbzmed.ac.ir

of Tabriz University
of Medical Sciences

Original Article

Correlation of serum vitamin D level before surgery with hypocalcemia
after total thyroidectomy

Mahshid Mehrjerdian'(, Ali Ariannia?®, Habib Shabani®*®, Hojat Janati Rad*

!Department of Pathology, Development, and Clinical Research Unit, 5 Azar (DCRU), School of Medicine, Golestan
University of Medical Sciences, Gorgan, Iran

2Department of Surgery, Development and Clinical Research Unit, 5 Azar (DCRU), School of Medicine, Golestan
University of Medical Sciences, Gorgan, Iran

3Surgical Assistant, Development and Clinical Research Unit, 5 Azar (DCRU), School of Medicine, Golestan University
of Medical Sciences, Gorgan, Iran

4General Physician, Development and Clinical Research Unit, 5 Azar (DCRU), Golestan University of Medical Sciences,
Gorgan, Iran

ARTICLE INFO Abstract

Background. Hypocalcemia is a common complication of total thyroidectomy. It
Article History: has many consequences for the health of patients and negatively affects the patient’s
Received: 3 Jul 2023 quality of life. The purpose of this study was to investigate the predictive role of
Accepted: 26 Aug 2023 vitamin D serum levels before total thyroidectomy in the occurrence of
ePublished: 18 May 2024 hypocalcemia. ) _

Methods. This cross-sectional study was conducted on 82 patients who were
Keywords: candidates for total thyroidectomy surgery and referred to 5 Azar Hospital in
- T B Gorgan in 2022. Demographic information, laboratory variables, and clinical

symptoms of hypocalcemia before surgery, and 24 hours and two weeks after
surgery were collected using a checklist. Data were analyzed with SPSS18 software,
independent t-tests, U-Man-Whitney, Wilcoxon, paired t-tests, and a Chi-square test
at a significance level of 0.05.

Results. The mean serum calcium level was significantly reduced 24 hours and two
weeks after surgery. The average serum level of phosphorus also decreased
significantly 24 hours after surgery. About 32.9% showed symptoms of
hypocalcemia 24 hours after surgery. Hypocalcemia was not related to the serum
vitamin D level. The mean serum calcium level was significantly lower in patients
with hypocalcemic symptoms. The average parathyroid hormone one day after
surgery was significantly higher in patients with normal calcium levels.

Conclusion. Vitamin D serum level before total thyroidectomy is not related to
hypocalcemia after total thyroidectomy. Serum levels of parathyroid hormone and
phosphorus are related to serum calcium changes after surgery.

Practical Implications. Serum vitamin D levels before thyroidectomy cannot
predict hypocalcemia after total thyroidectomy. Serum levels of parathyroid
hormone and phosphorus are related to serum calcium changes after surgery.
Therefore, long-term follow-up of calcium, vitamin D, parathyroid hormone, and
phosphorus levels is recommended for these patients.
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Extended Abstract

Background Hypoparathyroidism and transient hypocalcemia are

Total thyroidectomy is the usual procedure for the ~ common complications of total thyroidectomy. The
surgical treatment of benign and malignant thyroid prevalence of hypocalcemia for transient and
masses, which includes the removal of the thyroid permanent hypocalcemia has been reported as 10—
gland while preserving the parathyroid glands. 50% and 0.5-14.4%, respectively. Postoperative
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hypocalcemia is temporary in most cases but may
take months to resolve. Vitamin D deficiency is
becoming an important factor that can affect
management after thyroidectomy. Vitamin D
deficiency may lead to compensatory
hyperparathyroidism. Studies regarding vitamin D
deficiency and postoperative hypocalcemia are
contradictory. Therefore, this study aimed to evaluate
the relationship between serum vitamin D levels
before surgery and hypocalcemia. After the
operation, it was performed on patients who
underwent total thyroidectomy.

Methods

This cross-sectional study with a descriptive-
analytical approach was performed on 82 patients
over 17 years of age who referred to 5 Azar Hospital
in Gorgan with the final diagnosis of a thoracic
surgery subspecialist based on thyroid malighancy
and the need to perform a total thyroidectomy in
2022. Background disease (confounding laboratory
parameters), special complications of surgery, and
the presence of any disease or parathyroid disorder
were considered the exclusion criteria. Based on the
study of Kumar et al, the sample size was estimated
using G-Power software with an effect size of 1.05 at
a confidence level of 0.95 and a statistical power of
95%. In the beginning, the patients were given a
comprehensive explanation by the surgical assistant
about the procedure, and then a written informed
consent form was obtained from the patients. To
preserve the patients’ information, the patients were
assured that their personal information would remain
confidential. A specialized surgical assistant
collected the required information about the patients
using a checklist. Data such as age, gender, and
ethnicity from the clinical records of the patients and
laboratory variables such as serum calcium level,
serum phosphorus level, serum level of 25-
hydroxyvitamin D, serum albumin level, serum level
of parathormone hormone (PTH), and symptoms of
hypocalcemia were collected and recorded by taking
blood samples from patients before surgery.

The obtained data were entered into SPSS
software (version 18) and then described with means
and standard deviations, as well as frequencies and
percentages, and finally analyzed with an
independent t-test, U-Man-Whitney, Wilcoxon,
paired t-test, and Chi-square test at a significance
level of 0.05. This study has the code of ethics
number IR.GOUMS.REC.1400.450 and approval
code 112602 from the Deputy of Research and

Technology of Golestan University of Medical
Sciences.

Results

This study was conducted on 82 patients with
thyroid malignancy and candidates for total
thyroidectomy who referred to 5 Azar Hospital in
Gorgan in 2022. The average age of the patients was
46.87+14.25 years, with an age range of 17-80 years.
Approximately 91.5% of patients were females,
59.8% of patients had Fars ethnicity, and 15.9% were
Turkmen. The mean serum calcium level and serum
phosphorus level before surgery, and 24 hours and
two weeks after surgery are provided in Table 1. The
results revealed that the mean serum level of calcium
decreased significantly 24 hours after surgery and
two weeks after surgery in patients, and the mean
level of phosphorus also decreased significantly 24
hours after surgery (Table 1).

The average serum level of 25 hydroxyvitamin D
in patients before surgery was 25.84+11.09 ng/mL.
The mean serum PTH level and serum albumin level
24 hours after surgery were 25.10+11.32 pg/mL and
4.05+0.25 g/dL, respectively (Table 2).

Before surgery, all patients had normal serum
calcium levels. About 32.9% (27 patients)
demonstrated hypocalcemic symptoms 24 hours after
surgery, and 16 patients with hypocalcemic
symptoms had vitamin D deficiency. The Chi-square
test showed no significant hypocalcemia with
vitamin D level (P=0.22). Two weeks after the
surgery, all patients had normal serum calcium
levels. The average serum albumin level represented
no statistically significant difference between
different levels of calcium serum levels. The mean
serum calcium level before surgery was significantly
lower in patients who showed symptoms of
hypocalcemia (Table 3).

Conclusion

According to the results of the present study, the
serum level of vitamin D before total thyroidectomy
did not play a role in postoperative hypocalcemia,
which is one of the most important and common
complications of this surgery. The serum levels of
parathyroid hormone and phosphorus were related to
changes in serum calcium levels after surgery.
Accordingly, long-term follow-up of vitamin D,
parathyroid hormone, calcium, and phosphorus levels
is recommended for these patients.
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