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Abstract
Introduction: One of the most important problems developing in patients who have undergone thyroidectomy 
is hypocalcemia. For this reason, the calcium (Ca) level is screened in patients, but it is not routinely screened 
for low levels of 25-hydroxy vitamin D3 (25-OH D3), which is found to be associated with many diseases in the 
postoperative mid-period, in normocalcemic patients who have undergone thyroidectomy.
Material and method: The study included 60 normocalcemic patients (Group 1) who underwent thyroidectomy 
due to nodular goiter and 170 patients (Group 2) who applied with the suspicion of thyroid disease and who 
were evaluated as normal and who did not receive Ca and 25-OH D3 supplements (Group 2). Biochemical 
hypocalcemia was defined as a corrected Ca level of less than 8.0 mg/dL. 25-OH D3 levels of all patients at the 
postoperative 12th month were recorded by scanning their Ca levels and routine laboratory tests.
Results: Measurements were made in 12th month postoperatively. The 25-OH D3 levels of the patients in Group 
1 were lower than the 25-OH D3 lev els of the patients in Group 2 (p<0.001). The thyroxine (T4) hormone levels 
of the patients in Group 1 were higher than the T4 values of the patients in Group 2 (p=0.002). There was no 
statistically significant difference between the Ca levels of the patients in Group 1 and Group 2. (p>0.05). There 
was no difference between other measurement parameters.
Conclusion: We think that in patients who underwent thyroidectomy due to nodular goiter, their 25-OH D3 
levels should be screened in the postoperative period and replaced if necessary.
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Öz 
Giriş: Troidektomi yapılmış olan hastalarda gelişen en önemli problemlerden birisi hipokalsemidir. Bu 
nedenle hastalarda kalsiyum düzeyi taranmakta, ancak troidektomi yapılmış olan normokalsemik hastalarda, 
postoperatif orta dönemde birçok hastalıkla ilişkili olduğu tespit edilen, 25-hydroxy vitamin D3 (25-OH D3) 
vitamin düşüklüğünün bulunup bulunmadığı rutin olarak taranmamaktadır.
Gereç ve yöntem: Çalışmaya nodüler guatr nedeniyle troidektomi uygulanmış normokalsemik 60 hasta ile (Grup 
1) troid hastalığı şüphesi ile başvurmuş olup troid ultrasonografisi uygulanmış ve normal olarak değerlendirilmiş 
olan kalsiyum ve 25-OH D3 vitamin desteği almayan 170 hasta (Grup 2) dahil edildi. Biyokimyasal hipokalsemi, 
8.0 mg/dL'den az düzeltilmiş kalsiyum seviyesi olarak tanımlandı. Tüm hastaların postoperatif 12. aydaki D 
vitamini düzeyleri Ca düzeyleri ve rutin laboratuvar tetkikleri taranarak kayıt altına alındı.
Bulgular: Ölçümler postoperarif 12. ayda yapıldı. Grup 1’de yer alan hastaların 25-OH D3 düzeyleri Grup 
2’de yer alan hastaların 25-OH D3 düzeylerinden düşüktü (p<0,001). Grup 1’de yer alan hastaların tiroksin 
(T4) hormon düzeyleri Grup 2’de yer alan hastaların T4 değerlerinden yüksekti (p=0,002). Grup 1’de yer alan 
hastaların kalsiyum Ca düzeyleri ile Grup 2’de yer alan hastaların Ca düzeyleri arasında istatistiksel olarak 
anlamlı fark yoktu (p>0,05). Diğer ölçüm parameteleri arasında fark yoktu.
Sonuç: Nodüler guatr nedeniyle tiroidektomi yapılan hastalarda postoperatif dönemde 25-OH D3 düzeylerinin 
taranarak gerektiğinde, replase edilmesi gerektiğini düşünüyoruz.

Anahtar kelimeler: Tiroidektomi, 25-OH D3, kalsiyum, nodüler guatr.
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Introduction

Thyroid nodules (TN) are relatively common 
diseases in the population and are generally 
benign. The frequency of TN varies according 
to the region of the nodule, the sensitivity of the 
imaging methods for the diagnosis of the nodule 
and the sensitivity of the scanning methods [1]. 
Thyroid diseases, which have an important place 
among endocrine system diseases, are four 
times higher in women than in men, regardless 
of iodine deficiency. Although the incidence 
of nodules decreases with age, nodules are 
detected in approximately half of the population 
around the age of 60 [2].

Thyroidectomy is a surgical method that is 
applied in many diseases of the thyroid gland, 
especially in nodular diseases of the thyroid, 
and is based on the removal of the thyroid gland. 
Thyroidectomy was first performed by Theodor 
Kocher in 1870 [3]. Many methods have been 
used in the surgical treatment of thyroid. 
However, total thyroidectomy has become the 
most preferred method in surgical treatments 
for both thyroid nodules and endocrine reasons 
in recent years [4].

25-Hydroxy vitamin D3 (25-OH D3) is a 
fat-soluble vitamin that is primarily involved 
in calcium (Ca), phosphate (P) metabolism 
and bone mineralization, and is a precursor of 
steroid hormones. It controls all Ca hemostasis 
in the endocrine system, Ca absorption in the 
intestine and also regulates urinary Ca excretion 
and bone metabolism [5]. 

25-OH D3 is a fat-soluble vitamin that 
increases the body’s absorption of Ca, 
magnesium (Mg), and P and is used for normal 
bone development and maintenance. To maintain 
a healthy 25-OH D3 level, the circulating level of 
25-OH D3 must be greater than 30 ng/mL. Many 
studies now show an association between 25-
OH D3 deficiency and cancer, cardiovascular 
disease, diabetes, autoimmune diseases, and 
depression. Therefore, the assessment and 
management of 25-OH D3 deficiency plays an 
important role in improving care for patients with 
this condition [6].

Recent evidence has shown an association 
between low 25-OH D3 status and autoimmune 
thyroid diseases such as Hashimoto’s thyroiditis 
and Graves’ disease. It has also been reported 
that 25-OH D3 signaling is impaired in thyroid 
cancers. Therefore, studies on the possible 

role of 25-OH D3 in thyroid diseases, including 
autoimmune thyroid diseases and thyroid 
cancers, are also being conducted [7].

The aim of our study is to determine whether 
there is low 25-OH D3 in the postoperative 
mid-term, and to evaluate the change in 
thyroid function tests and basic laboratory 
values in normocalcemic patients who have 
undergone thyroidectomy and who have only 
had postoperative Levothyroxine sodium 
replacement.

Materials and methods

Patients who applied to the General Surgery 
Clinic of Nigde Omer Halisdemir University 
Medical Faculty Training and Research 
Hospital with the complaint of thyroid disease 
and had neck ultrasonography imaging for 
thyroid disease were included in the study. The 
study was carried out in accordance with the 
principles of the Declaration of Helsinki, after 
it was approved with the decision of the ethics 
committee of Nigde Omer Halisdemir University, 
dated 12.08.2021 and numbered 2021/74. 
There were 70 total thyroidectomy patients who 
underwent total thyroidectomy for nodular goiter 
in the study group, and 192 healthy individuals in 
the control group. 10 patients in the study group 
whose records were scanned and 22 patients in 
the control group were excluded from the study 
due to exclusion criteria (Figure 1).

Inclusion criteria in the study group were 
determined as patients between the ages of 
18-80 who underwent total thyroidectomy due 
to a thyroid nodule, were normocalcemic, did 
not receive Ca and 25-OH D3 supplements in 
the postoperative period, but were euthyroid 
with thyroid hormone replacement. The control 
group, on the other hand, was determined as 
patients between the ages of 18-80, who applied 
with the suspicion of thyroid disease, who 
underwent thyroid ultrasonography and were 
evaluated as normal, and did not receive Ca 
and 25-OH D3 supplementation. Biochemical 
hypocalcemia was defined as a corrected Ca 
level of less than 8.0 mg/dL.

Exclusion criteria in both groups were those 
who received Oral 25-OH D3 supplementation, 
individuals under the age of 18 and over 
the age of 80, those with hyperthyroidism, 
hypothyroidism, hashimoto thyroiditis, patients 
with parathyroid adenoma, those receiving 
25-OH D3 therapy and Ca replacement 
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therapy, those with malnutrition, and those with 
gastrointestinal system who underwent surgery 
were identified.

The patients included in the study were 
divided into two groups as study (group 1) 
and control (group 2). Total thyroidectomy was 
performed in all patients in the study group. 
Patients were normocalcemic at least one 
year after the operation. In the control group, 
there were patients whose age, gender, body 
mass index (BMI) were similar to the study 
group and whose physical examination and 
neck ultrasonography were normal in the 
same period, but whose 25-OH D3 levels were 
checked.

The information of the individuals included 
in the study was collected from the computer-
based electronic archive system of our hospital. 
All patients included in the study had a neck 
ultrasonography report interpreted by the same 
radiologist in the same year. At least one year 
after the operation, blood 25-OH D3 levels and 
other laboratory data of the patients with total 
thyroidectomy and the control group included in 
the study were recorded.

The information about gender, age, weight, 
BMI, medical treatment for thyroid, and thyroid 
surgery of the individuals who met the study 
criteria and were included in the study were 
recorded. In the thyroid ultrasonography report, 

whether there was a mass in the thyroid, whether 
the mass was benign or malignant, and its 
dimensions were examined. In our study, data 
on whether the pathology results of patients with 
total thyroidectomy were malignant or benign 
and histopathological diagnosis of malignancy 
were collected and recorded. 25-OH D3 level, 
free Triiodothyronine (T3), free T4, Thyroid 
stimulating hormone (TSH) hormones, Ca, Mg, 
P, albumin, glucose, creatinine and Glomerular 
filtration rate (e-GFR) results were recorded in 
laboratory examination screening. 

Statistics

Statistical analyses were performed by using 
IBM SPSS for Windows Version 21.0 package 
program. Numerical variables were summarized 
as mean ± standard deviation. The normality of 
numerical variables was examined using the 
Kolmogorov Smirnov and Shapiro Wilks test. 
Independent groups t-test was used to compare 
normally distributed variables between groups. 
Mann-Whitney U-test was used for the variables 
in which normality was not achieved. Pearson’s 
2 –test and Fisher’s exact test were used to 
compare categorical data between groups. 

Results

There was no significant difference between 
the groups in terms of age (p=0.134). When 
evaluated in terms of height, no statistically 
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Figure 2. D vit, Ca, Albumin, T3, T4, TSH values between groups

Table 1. Age, weight, height, and sex characteristics of groups

                                Group 1  (n=60) Group 2 (n=170)  
  n (%)            Mean±SD n (%)                    Mean±SD p
Age (yrs)   52,6 ±12.2   46.8±11.1 0.134b

Height (cm)   161.9±6.4   162.2±6.4 0.659b

Weight (kg)   71.7±9.7   70.5± 9.2 0.219b

Sex         0.685c

Male 48 (75)   140 (78.6)    

Female 12 (25)    30 (21.4)      

Data presented as mean±SD, median (min-max), and number of patients (%)
ASA: American Society of Anesthesiologists, MAP: Mean Arterial Pressure, f: female
m: male a Student-T, b Mann–Whitney U, c Pearson’s Chi-Square, dFisher’s Exact

significant difference was found between the 
groups (p=0.659) and there was no statistically 
significant difference between the groups in 
terms of weight (p=0.219). Group 1 consisted of 
48 men and 12 women, and group 2 consisted 
of 140 men and 30 women. When evaluated 
in terms of gender, there was no statistically 
significant difference between the groups 
(p=0.685) Table 1.

When evaluated in terms of laboratory 
values, the patients in Group 1 were at the 12th 
postoperative day. There was a statistically 
significant difference between the 25-OH D3 
measurements in the month and the 25-OH D3 
measurements of the patients in the control group 
(p<0.001). There was a statistically significant 
difference between the T4 hormone levels of 
the patients in group 1 at the postoperative 12th 

month and the T4 values of the patients in the 
control group (p=0.002). There was no statistically 
significant difference between the Ca levels 
of the patients in group 1 at the postoperative 
12th month and the Ca levels of the patients 
in the control group (p>0.05) (Figure 2). When 
evaluated in terms of other measured laboratory 
values, no statistically significant difference 
was found between the laboratory values of the 
patients in Group 1 at the postoperative 12th 
month and Group 2 (p>0.05) (Table 2). 

While 25-OH D3 deficiency was present in 
56.6% of the patients in Group 1, it was found in 
only 2.9% of the patients in Group 2. While the 
Ca value was sufficient in 90% of the patients in 
Group 1, it was within normal limits in 97% of the 
patients in Group 2 (Table 3). 
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Table 4. D vit and Ca values according to the results of malignant and benign pathology

Benign Malign p

Vitamin D 21.62±10.17 12.69±5.78 0.008

Calcium 9.17±0.64 9.33±0.47 0.680

Data presented as mean+SD

Table 2. Biochemical results between groups

  Group 1  (n=60) Group 2 (n=170)

Mean±SD Mean±SD p

Vitamin D 20.71±10.45 30.24±8.51 0.000

Calcium 9.15±0.50 9.41±0.48 0.348 a

Potassium 3.67±0.62 3.55±0.61 0.405 b

Magnesium 2.08±0.18 2.07 ±0.20 0.636 b

Protein 7.17±0.56 7.09±0.57 0.791 a

Albumin 4.35±0.36  4.26±0.38 0.610 b

TSH 3.67±4.6  4.58±11.9 0.591 b

T3 3.03±0.66 3.13±0.69 0.815 a

T4 1.33±0.15 1.25±0.30 0.002 b

Glucose 92.60±12.59 100.00±33.16 0.177 b

Creatinine 0.75±0.11 0.81±0.22 0.686 b

eGFR 92.21±14.61 85.60±18.26 0.305 a

Data presented as mean+SD and number of patients (%)
a 0.591Student-T, b Mann–Whitney U, test

Table 3. Percentage of Vitamin D and calcium levels in trodectomy patients

Variable Vitamin levels Group 1  (n=60) Group 2 (n=170)
Severely Deficient Vitamin D <10 ng/mL 8 (13.3) 0 (0)

Deficient Vitamin D <20 ng/mL 26 (43.3) 5 (2.9)

Insufficient Vitamin D <30 ng/mL 15 (25) 80 (47)

Sufficient Vitamin D >30 ng/mL 11 (18.3) 85 (50)

Low Calcium ≤8 mg/dl 6 (10) 3 (1.7)

Sufficient   Calcium ≤9 mg/dl 30 (50) 69 (40.5)

Normal    Calcium ≤10 mg/dl 24 (40) 98 (57.6)
Data presented number of patients (%)

Pathology results of 60 patients in the study 
group were reported as 9 malignant and 51 as 
benign. Ca values were similar in benign and 

malignant groups (p=0.680). However, 25-OH 
D3 level was significantly lower in patients with 
malignant pathology (p=0.008) (Table 4).

Vitamin D3 level of patients supplied with total thyroidectomy

Discussion

It has been reported that in patients 
who develop biochemical and symptomatic 
hypocalcemia after thyroidectomy, there is a 
significant decrease in 25-OH D3 level, and 
especially in patients with severe (<10 ng/mL) 
25-OH D3 deficiency, there is also significant 
symptomatic and biochemical hypocalcemia 
[8]. In our study, we investigated whether 

there was a decrease in long-term 25-OH D3 
levels in patients who continued their lives as 
normocalcemic after thyroidectomy.

There are reports showing that there is a 
correlation between 25-OH D3 deficiency and 
hypocalcemia in the postoperative period, and 
hypocalcemia deepens as 25-OH D3 level 
decreases. In this study, it was shown that there 
was a significant difference in postoperative 
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hypocalcemia rates between those with 25-
OH D3 levels >50 nmol/l (>20 ng/ml) and those 
with <25 nmol/l (10 ng/ml) [9]. However, studies 
measuring 25-OH D3 levels in patients who were 
found to be normocalcemic in the postoperative 
period after thyroidectomy surgery are very 
rare. In our study, we observed a significant 
decrease in 25-OH D3 levels at 12 months 
after thyroidectomy. This result showed us 
that 25-OH D3 deficiency, which is associated 
with many diseases, can be encountered after 
thyroidectomy.

Although there are different methods and 
criteria for determining 25-OH D3 levels, the 
criteria suggested by Holic have been widely 
accepted. In this recommendation, 25-OH D3 
deficiency is called as deficiency if 25-OH D3 
level in the circulating blood is 20 ng/ml (50 
nmol/L) and below, is called as partial deficiency 
if it is between 21 and 29 ng/, and is called as 
adequate if it is greater than or equal to 30 ng/
ml. [10]. These values were also taken as basis 
in our study.

Both prospective and retrospective 
epidemiological studies show that 25-OH D3 
levels below 20 ng/ml are associated with a 
30% to 50% increased risk of colon, prostate, 
and breast cancers and higher mortality in 
these cancers [11]. In our study, we think that 
the mean 25-OH D3 levels measured as 30 
ng/ml in the control group, versus the 20 ng/
ml value measured in patients who underwent 
thyroidectomy may increase the risk of 
malignancy. 

It has been reported that low serum levels 
of 25-OH D3 are closely associated with the 
occurrence of cardiovascular diseases in 
addition to high cholesterol, smoking, obesity, 
high blood pressure and diabetes, [12] and 
it has been shown that 25-OH D3 deficiency 
is also associated with the development of 
diabetes [13]. Recent studies have shown that 
25-OH D3 levels are negatively associated with 
diabetes type 2 mellitus, islet beta cell function, 
insulin resistance, body fat and BMI levels [14]. 

25-OH D3 plays an important role in immune 
cell biology, together with 25-OH D3 receptors, 
in regulating immune function, inhibiting 
inflammatory reactions and autoimmune 
diseases [15]. For all these reasons, our 
results suggest that even if the patients are 
normocalcemic after thyroidectomy, it is 

predicted that there may be a decrease in 25-OH 
D3 levels and that it may need to be replaced. 

Hypocalcemia following total thyroidectomy 
(TT) is a relatively common and sometimes 
difficult complication to correct. Transient 
hypocalcemia occurs in 50-68% of patients 
after TT, whereas permanent hypocalcemia 
occurs in 3% of patients after TT [16]. Transient 
hypocalcemia is defined by various authors 
as a decrease in Ca lasting 6 to 12 months 
after surgery, and persistent hypocalcemia is 
a decrease in Ca after TT lasting more than 
12 months [17] In our study, we aimed to 
investigate whether there is 25 OHD deficiency 
independent of hypocalcemia by including 
patients who did not develop temporary or 
permanent hypocalcemia after thyroidectomy.

Postoperative hypocalcemia is defined as 
any single corrected Ca level less than 8.0 ng/
mL in the postoperative period. The corrected 
Ca is calculated as: Measured Ca+0.02×(40−
serum albumin) [18]. The values measured in 
both groups with the volunteers in our study 
were normocalcemic (9.15±0.50, 9.41±0.48). 

In the literature, there are no reports stating 
that most thyroidectomy patients may have 
25-OH D3 deficiency without symptoms of 
hypocalcemia and that these patients can be 
treated with oral administration of only Ca and 
25-OH D3 preparations, and that isolated 25-
OH D3 supplements should be given in these 
patients [19]. The results of our study suggest 
that even if other biochemical evaluations are 
normal, postoperative 25-OH D3 deficiency can 
be seen.

Griffin et al. [20] reported the incidence of 
transient biochemical hypocalcemia as 24% 
after thyroidectomy, and claimed that there was 
no correlation between 25-OH D3 levels and the 
risk of postoperative hypocalcemia. In our study, 
we found that low 25-OH D3 levels may also 
be present in normocalcemic patients. These 
results supports the findings of Griffin et al. [20].

25-OH D3 plays an important role in Ca 
metabolism by increasing the absorption of 
Ca from the gastrointestinal tract. In patients 
with 25-OH D3 deficiency after thyroidectomy, 
secondary hyperparathyroidism is also likely to 
occur to keep Ca levels normal [21]. Therefore, 
it is recommended to treat all of these patients 
as if they have 25-OH D3 deficiency.

Pamukkale Medical Journal 2022;15(2):277-284 Bolat and Kacmaz
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In some recent clinical studies, it has 
been claimed that there is no relationship 
between Ca level and 25-OH D3 level after 
total thyroidectomy. Yang et al. [22] reported 
that preoperative 25-OH D3-vitamin level did 
not affect postoperative Ca level in patients 
who underwent total thyroidectomy. In the 
study conducted by Al Khatib et al. [23], it was 
reported that low 25-OH D3 level affects the 
early postoperative Ca level but not the long-
term Ca level in patients who underwent total 
thyroidectomy. It has also been reported that 
Ca supplementation with 25-OH D3 is more 
effective than Ca supplementation alone in 
preventing early postoperative hypocalcemia 
[24]. Chiu et al. [25] reported that long-term 25-
OH D3 levels in patients with postmenopausal 
total thyroidectomy were significantly lower than 
in the control group, and this caused various 
complications related to the musculoskeletal 
system. In our study, postoperative low 25-OH 
D3 levels were also present, and we observed 
that 25-OH D3 level did not affect Ca level in 
the long-term postoperatively. These results are 
consistent with the results of previous studies.

Hypothyroidism develops in all patients 
undergoing total thyroidectomy. To prevent 
this complication, external thyroid hormone 
replacement is required. It has been reported 
that it is necessary to keep the TSH hormone 
within normal range, especially after total 
thyroidectomy, to prevent the growth of the 
ectopic thyroid tissue left behind due to 
hypothyroidism and other clinical conditions [26]. 
For this, long-term T3 and T4 replacement was 
recommended to patients, and levothyroxine 
(LT4) was mostly used for this purpose. In the 
experimental studies of Jin et al. [27], it was 
reported that the T4 level was higher in the study 
groups compared to the healthy group due to 
LT4 given to prevent hypothyroidism after total 
thyroidectomy. In the study of Regalbuto et al. 
[28], it was reported that there may sometimes 
be subclinical hyperthyroidism due to LT4 
administration after total thyroidectomy. The 
high T4 levels observed in the patient group 
who underwent thyroidectomy in our study also 
confirm the results of these experimental and 
clinical studies.

Limitations of the study: The limitation of our 
study is the small number of patients and that 
its being a single-center study. The study was 
designed retrospectively. Therefore, it was not 

possible to blindly randomize the study control 
groups and keep the number of the groups 
equal. Preoperative 25-OH D3 levels of the 
patients could not be screened. Therefore, 
patients with vitamin D deficiency independent 
of surgery could not be excluded. This study’s 
strength is that while many previous studies have 
mentioned the results of total thyroidectomy 
with early 25-OH D3 and Ca, this one is a 
case-controlled study comparing the long-term 
results of vitamin 25-OH D3 in patients with 
normocalcemic total thyroidectomy.

Routine monitoring of Ca levels alone is not 
sufficient in the postoperative period in patients 
who have undergone thyroidectomy for nodular 
goiter. We think that routine monitoring of 25-
OH D3 levels in these patients, even if they 
are normocalcemic in the postoperative period, 
and replacing them when necessary will have 
an important role in preventing hypocalcemia 
and secondary hyperparathyroidism that may 
develop in the following period.

Conflict of interest: No conflict of interest was 
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