
Creative Commons licenses: This is an Open Access article distributed under the terms of the Creative Commons  
Attribution-NonCommercial-ShareAlike 4.0 International (CC BY -NC -SA 4.0). License (http://creativecommons.org/licenses/by-nc-sa/4.0/).

Clinical research

*Corresponding author:
Anna Grzegory
Department of General 
and Oncological Surgery
Medical University of
Lodz, Poland 
E-mail: an.grzegory@gmail.
com

1�Department of General and Oncological Surgery, Medical University of Lodz, Poland 
2�Department of Biostatistics and Translational Medicine, Medical University of Lodz, 
Poland

Submitted: 24 December 2019; Accepted: 26 April 2020
Online publication: 21 March 2021

Arch Med Sci
DOI: https://doi.org/10.5114/aoms/121044
Copyright © 2021 Termedia & Banach

Preoperative calcium and vitamin D supplementation 
may reduce postoperative hypocalcaemia after total 
thyroidectomy
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A b s t r a c t

Introduction: Hypocalcaemia is the most common postoperative complica-
tion after total thyroidectomy. The purpose of the study was to evaluate the 
clinical usefulness of routine preoperative oral calcium and vitamin D sup-
plementation in the prevention of hypocalcaemia after total thyroidectomy.
Material and methods: One hundred and fifty-three consecutive patients 
with nontoxic multinodular goitre were randomly assigned to routinely re-
ceive (group B) or not receive (group A) calcium carbonate (3 g/day) and 
alfacalcidol (1 µg/day) on the day before surgery and calcium carbonate 
(1 g/day) and alfacalcidol (1 µg/day) taken once in the morning on the day 
of the operation. Their preoperative 25-hydroxyvitamin D (25-OHD) levels, 
hypocalcaemic symptoms, serum calcium and parathyroid hormone (iPTH) 
levels were determined 6 and 24 h and 6 weeks after surgery.
Results: Symptomatic hypocalcaemia was observed in 41/153 (26.79%) pa-
tients. The incidence of symptomatic hypocalcaemia was significantly low-
er in the supplemented group than in the group not receiving supplemen-
tation: 10 of 77 participants (12.99%) versus 31 of 76 patients (40.79%)  
(p < 0.05). The rates of laboratory and severe hypocalcaemia (corrected cal-
cium < 2.0 mmol/l) were 67.11% and 28.95% in group A and 50.65% and 
9.09% in group B, respectively (p = 0.04, p < 0.05). There were no signifi-
cant differences between groups A and B in corrected calcium levels after 
surgery and postoperative decreases in corrected calcium levels (p = 0.06). 
112 (73.20%) participants had 25-OHD < 20 ng/ml. Vitamin D levels did not 
influence corrected calcium level changes (p = 0.98).
Conclusions: Oral supplementation with calcium and alfacalcidol may re-
duce post‑thyroidectomy hypocalcaemia. Vitamin D deficiency was common 
among the study population.

Key words: vitamin D deficiency, thyroidectomy, calcium carbonate, 
postoperative complications, alfacalcidol.

Introduction

Thyroidectomy can lead to several complications, hypocalcaemia be-
ing one of them.

Hypocalcaemia due to parathyroid gland insufficiency can be caused 
by factors such as surgical injury causing devascularisation, inadvertent 
parathyroidectomy and haemodilution [1, 2]. 
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Temporary hypocalcaemia occurs in 19% to 
38% of patients after thyroidectomy, while 0% to 
3% of patients develop permanent hypoparathy-
roidism [3]. 

Risk factors for hypocalcaemia after total thy-
roidectomy have been analysed.

Vitamin D level is one of the most investigat-
ed. It has a pleiotropic health effect [4–7]. Several 
studies have reported that preoperative vitamin D 
deficiency is a risk factor for postoperative hypoc-
alcaemia [3, 8, 9]. Until now, mainly postoperative 
and perioperative calcium and vitamin D supple-
mentation has been used to prevent postopera-
tive hypocalcaemia [10–17]. Preoperative supple-
mentation of calcium and vitamin D was used in 
only one study. It reduced the incidence of labora-
tory hypocalcaemia [18]. However, only 32.61% of 
92 participants had multinodular goitre. The rest 
of the patients were ill with cancer or toxic goitre 
– conditions associated with higher frequency of 
postoperative hypocalcaemia [19]. 

The authors did not focus on a thorough analy-
sis of laboratory assays (parathormone and calci-
um levels) or hypocalcaemic symptoms. Inactivat-
ed forms of vitamin D, used in the study with long 
time to onset of action, are unlikely to be benefi-

cial in 24-hour preoperative supplementation [20]. 
In another retrospective study, perioperative calci-
um and calcitriol supplementation reduced labo-
ratory and symptomatic hypocalcaemia more ef-
fectively than the postoperative supplementation 
[17]. However, only the efficacy of perioperative 
supplementation was evaluated in that study. The 
group of enrolled patients was not homogeneous 
– some of them had carcinoma and they addition-
ally underwent lymphadenectomy. 

The aim of this study was to evaluate the im-
pact of preoperative prophylactic oral supplemen-
tation of calcium carbonate and alfacalcidol on 
the prevention of postoperative hypocalcaemia 
in thyroidectomised nontoxic multinodular goitre 
(NTG) patients.

Material and methods

Patients

153 NTG patients were enrolled in this pro-
spective single-blinded (for care providers) ran-
domised controlled study. Total thyroidectomies 
with routine identification of the recurrent laryn-
geal nerves and parathyroid glands via a  trans-
verse cervicotomy under general anaesthesia 

Figure 1. Occurrence of symptomatic hypocalcaemia
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Randomized (n = 158)
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Figure 2. Occurrence of hypoparathyroidism

Assessed for eligibility (n = 160)

Randomized (n = 158)

Supplementation group 
(calcium + alfacalcidol)  

(n = 79)

Total thyroidectomy  
(n = 79)

14 (18.18%) – 6 h 34 (44.74%) – 6 h 

12 (15.58%) – 24 h 32 (42.11%) – 24 h

63 (81.82%) – 6 h 42 (55.26%) – 6 h

65 (84.42%) – 24 h 44 (57.89%) – 24 h

Hypoparathyroidism

Analyzed supplementation group 
(calcium + alfacalcidol)  

(n = 77) 

No supplementation  
group (n = 79)

Total thyroidectomy  
(n = 79)

Hypoparathyroidism Euparathyroidism Euparathyroidism

Analyzed  
no supplementation group  

(n = 76)

Intraoperative parathyroid 
autotransplantation (n = 3) 

Intraoperative parathyroid 
autotransplantation (n = 2) 

Excluded: 2 with hyperparathyroidism 

were performed by 3 experienced surgeons at 
the Department of Surgery from April to Decem-
ber 2017. This study was performed with the in-
formed consent of each patient. The approval of 
an appropriate local ethics committee (Bioethical 
Commission at the Medical University of Lodz – 
No. RNN/237/16/KE) was obtained.

In our study, the exclusion criteria were as 
follows: a history of preoperative oral calcium or 
vitamin D supplement use, receiving medications 
affecting serum calcium metabolism (i.e. antire-
sorptive agents, anabolic medicaments, thia-
zide-type diuretics, contraceptive drugs, hormone 
replacement therapy), metabolic bone disease, 
renal insufficiency, sarcoidosis, a history of prior 
thyroid or neck surgery or parathyroid diseases, 
prior neck radiation therapy, substernal thyroid 
disease, Graves’ disease, thyroid cancer, parathy-
roid autotransplantation.

Study design

Preoperatively, the patients were randomly as-
signed (coin toss) to routinely receive (group B – 
76 participants) or not to receive (group A  – 77 
participants) supplementation (Figures 1 and 2). 
All patients in the supplementation group were 

administered 3 g/day oral calcium carbonate (Teva 
Pharmaceuticals Polska Sp. z o.o, Warsaw, Poland), 
administered as 1 g every 8 h from 9 a.m., and  
1 µg/day alfacalcidol (GlaxoSmithKline Pharma-
ceuticals S.A., Poznan, Poland), taken once on the 
day before surgery, and 1 g/day oral calcium car-
bonate taken once and 1 µg/day alfacalcidol taken 
once in the morning on the day of the operation. In 
the first 12 h after the procedure, the participants 
received intravenously 500 ml of crystalloid. 

In both groups, participants who developed 
postoperative hypoparathyroidism (parathormone 
(iPTH) < 1.6 pmol/l at 6 or 24 h after surgery) or 
symptomatic hypocalcaemia during hospital-
isation were treated with oral calcium (3 g/day 
– taken 1 g every 8 h) and vitamin D derivatives 
(1 μg/day alfacalcidol taken once). Intravenous 
calcium gluconate was administered if symptoms 
persisted despite oral supplementation. Patients 
with symptomatic hypocalcaemia received sup-
plementation until the symptoms subsided. The 
treatment was extended to 6 weeks in patients 
with hypoparathyroidism on the day of discharge.

In both groups, anthropometric measurements 
and serum laboratory tests were performed on 
the day before surgery (Tables I and II).
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Table I. Characteristics of included patients 

Variable Total Group A (no supplementa-
tion) 

Group B (calcium + alfacal-
cidol) 

P-value

Mean (SD) Median (IQR) Mean (SD) Median (IQR) Mean (SD) Median (IQR)

No. of patients 153 76 77

Male/female 27/126 15/61 12/65 0.5005 (2)

Age [years] 55.25 ±12.27 57 (47–65) 55.86 ±11.72 58 (47.50–64) 54.66 ±12.84 56 (45–65) 0.5447 (1)

Height [cm] 166.07 ±8.19 164  
(160–170)

166.32 ±8.30 164  
(160.5–171.50)

165.82 ±8.13 164  
(160–170)

0.7970 (1)

Weight [kg] 75.73 ±16.22 74  
(64–85)

166.32 ±8.30 71.5  
(63.5–83.5)

76.21 ±15.63 75  
(65–87)

0.5753 (1)

BMI [kg/m2] 27.36 ±4.96 26.81  
(23.80–30.49)

27.50 ±4.88 26.62  
(23.81–30.04)

27.66 ±5.04 27.68  
(23.80–30.86)

0.3409 (1)

BMI – body mass index, SD – standard deviation, IQR – interquartile range. (1) Statistical significance was evaluated using the Mann-
Whitney test. (2) Statistical significance was evaluated using the c2 test.

Table II. Preoperative levels of various parameters among groups

Variable Total Group A  
(no supplementation) 

Group B  
(calcium + alfacalcidol) 

P-value

Mean (SD) Median (IQR) Mean (SD) Median (IQR) Mean (SD) Median (IQR)

Calcium 
[mmol/l]

2.43 ±0.12 2.43 
(2.36–2.51)

2.43 ±0.11 2.43 
(2.36–2.51)

2.44 ±0.12 2.45 
(2.37–2.51)

0.6980 (1)

25-OHD  
[ng/ml]

17.85 ±5.11 17.30 
(14.20–20.30)

17.13 ±5.10 16.30 
(13.55–19.45)

18.57 ±5.04 18.00 
(15.30–20.90)

0.0308 (2)

iPTH [pmol/l] 4.95 ±1.86 4.76 
(3.58–5.99)

5.23 ±1.65 5.13 
(4.11–6.00)

4.67 ±2.02 4.40 
(3.29–5.88)

0.0231 (2)

ALP [IU/l] 72.54 ±21.47 69.00  
(56–87)

73.57 ±21.18 70 
(59–88)

71.53 ±21.84 68 
(53–84)

0.4359 (2)

P [mmol/l] 1.23 ±0.18 1.20 
(1.11–1.33)

1.24 ±0.16 1.22 
(1.14–1.34)

1.22 ±0.19 1,20 
(1.08–1.32)

0.3723 (2)

Alb [g/l] 40.91 ±3.36 40.70 
(38.90–42.70)

40.98 ±3.42 40.50 
(38.65–42.60)

40.85 ±3.33 41.00 
(39.40–42.80)

0.8106 (1)

TSH [mIU/l] 1.40 ±1.54 1.01 
(0.57–1.65)

1.62 ±1.76 1.21 
(0.65–1.92)

1.19 ±1.27 0.84 
(0.47–1.38)

0.0241 (2)

fT3 [pg/ml] 5.07 ±0.96 5.10 
(4.50–5.50)

5.08 ±0.81 5.00 
(4.55–5.50)

5.06 ±1.09 5.10 
(4.40–5.50)

0.6878 (2)

fT4 [pmol/l] 14.88 ±3.49 15.10 
(12.80–16.70)

14.41 ±3.36 14.25 
(12.45–16.10)

15.34 ±3.58 15.60 
(13.50–17.30)

0.0204 (2)

25-OHD – 25-hydroxyvitamin D, iPTH – parathormone, ALP – alkaline phosphatase, P – phosphates, Alb – albumin, TSH – thyroid-
stimulating hormone, fT3 – free triiodothyronine, fT4 – free thyroxine, SD – standard deviation, IQR– interquartile range. (1) Statistical 
significance was evaluated using Student’s t-test. (2) Statistical significance was evaluated using the Mann-Whitney test.

iPTH levels were measured with the electro-
chemiluminescence assay (ECLIA), and total calci-
um levels were determined with the colorimetric 
quantitative method (CA CALCIUM ARSENAZO III). 
Serum iPTH and total calcium levels were mea-
sured 6 and 24 h as well as 6 weeks postopera-
tively. The total serum calcium level was adjusted 
for the serum albumin level.

25-hydroxyvitamin D (25-OHD) levels were 
measured using the chemiluminescent micropar-
ticle immunoassay (CMIA) (Architect 25-OHD). 

All participants were clinically evaluated for 
symptoms of hypocalcaemia. Hypocalcaemic 
symptoms were categorized as mild (a  tingling 

sensation and numbness of the hands or feet and 
perioral numbness) or severe (a positive Chvostek 
sign, Trousseau sign, tetany, and carpopedal 
spasms) [14].

Postoperative hypocalcaemia and severe hy-
pocalcaemia were defined as corrected calcium 
levels 2.0 to 2.19 mmol/l and < 2.0 mmol/l, re-
spectively, even if recorded in one measurement 
only.

Thresholds defining vitamin D status were de-
termined on the basis of current guidelines [21]. 
The number of parathyroids found intraoperative-
ly and noted in the histopathological examination 
protocol was also taken into consideration.
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Statistical analysis

Statistical analysis was performed using a com-
mercially available statistical software package 
(Statistica 13.1 for Windows; StatSoft Poland Ltd.).

Continuous variables were expressed as: mean 
± SD, median and minimum–maximum values. 
The normal distribution was verified with the 
Shapiro-Wilk test. The data were compared for 
statistical analysis using Student’s t-test to eval-
uate differences between quantitative variables 
following a  Gaussian distribution. Variables fol-
lowing a  non-parametric distribution were com-
pared with the Mann-Whitney test. Categorical 
data analysis was done using the c2 test or Fisher 
exact test.

The Spearman rank correlation coefficient was 
calculated to evaluate correlations between iPTH 
levels and corrected calcium levels due to the 
non-occurrence of normal distribution. Serum cal-
cium levels were plotted over time and analysed 
using a  general linear model for repeated mea-
surements. A statistical significance threshold of 
α < 0.05 was used.

Results

Patients’ characteristics are summarised in Ta-
bles I and II.

Symptomatic hypocalcaemia

Mild hypocalcaemic symptoms from the be-
ginning of hospitalisation to the end of the study 
developed in 41 (26.79%) participants after total 
thyroidectomy (Table III).

Twenty-one (51.22%) participants with hy-
pocalcaemic symptoms had calcium levels < 2.0 
mmol, 18 (43.90%) patients had calcium levels in 
the range 2.0–2.19 mmol/l, and 2 (4.88%) partici-
pants had calcium levels within normal limits. Five 
(50%) of 10 patients with symptomatic hypocal-
caemia in group B and 23 (74.19%) of 31 patients 
with symptoms in group A had postoperative hy-
poparathyroidism during hospital stay.

More participants in group A  than in group B 
presented symptoms of hypocalcaemia during 
the study and at 6 h after surgery (Table III). It 
was observed in 31 (40.79%) patients in group A  
and in 10 (12.99%) in group B. It persisted in 10 

Table III. Comparison of symptomatic hypocalcaemia between two groups

Parameter Group A  
(no supplementation)

Group B  
(calcium + alfacalcidol)

P-value

No. of patients 76 77

Symptomatic hypocalcaemia 

Present 31 (40.79%) 10 (12.99%) 0.0001 (1)

Absent 45 (59.21%) 67 (81.01%)

Symptomatic hypocalcaemia 6 h PO 

Present 31 (40.79%) 10 (12.99%) 0.0001 (1)

Absent 45 (59.21%) 67 (81.01%)

Symptomatic hypocalcaemia 24 h PO 

Present 10 (13.16%) 4 (5.19%) 0.0876 (1)

Absent 66 (86.84%) 73 (94.81%)

Intravenous calcium

Present 9 (11.84%) 6 (7.79%) 0.3996 (1)

Absent 67 (88.16%) 71 (92.21%)

Patients with hypoparathyroidism

No. of patients 35 14

Symptomatic hypocalcaemia

Present 23 (65.71%) 5 (35.71%) 0.1083 (2)

Absent 12 (34.29%) 9 (64.29%)

Patients without hypoparathyroidism

No. of patients 41 63

Symptomatic hypocalcaemia

Present 8 (19.51%) 5 (7.94%) 0.1272 (2)

Absent 33 (80.49%) 58 (92.06%)

PO – postoperatively, (1) Statistical significance was evaluated using the c2 test. (2) Statistical significance was evaluated using the Fisher 
exact test. 
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(13.16%) and 4 (5.19%) participants in groups 
A and B at 24 h postoperatively, respectively. None 
of the participants developed symptomatic hypo-
calcaemia at 24 h postoperatively.

In patients with hypoparathyroidism, symp-
tomatic hypocalcaemia occurred more frequently 
in group A than B, but the difference was not sta-
tistically significant (p = 0.11) (Table III).

No participant had symptomatic hypocalcae-
mia 6 weeks after thyroidectomy.

Laboratory hypocalcaemia

Laboratory hypocalcaemia for group A  and B 
during the study was found in 51 (67.11%) and 

39 (50.65%) participants, respectively, which was 
statistically significant (Table IV).

More patients in group A than in group B had 
laboratory hypocalcaemia during the study and at 
6 and 24 h after surgery (Table IV).

In 80.95% of participants with postoperative 
hypocalcaemia at 6 h after surgery in group A and 
in 86.67% in group B, laboratory hypocalcaemia 
resolved within 6 weeks after surgery.

Twenty-nine (18.95%) patients had severe hy-
pocalcaemia during the study. More patients in 
group A than in group B had severe hypocalcaemia 
during the whole study, hospitalisation and at 24 h  
postoperatively (p < 0.05) (Table IV).

Table IV. Comparison of laboratory hypocalcaemia between two groups

Parameter Group A  
(no supplementation)

Group B  
(calcium + alfacalcidol)

P-value

No. of patients 76 77

Laboratory hypocalcaemia 

Present 51 (67.11%) 39 (50.65%) 0.0387 (1)

Absent 25 (32.89%) 38 (49.35%)

Laboratory hypocalcaemia during hospitalisation

Present 49 (64.67%) 39 (50.65%) 0.8370 (1)

Absent 27 (35.53%) 38 (49.35%)

Laboratory hypocalcaemia 6 h PO 

Present 42 (55.26%) 30 (38.96%) 0.0038 (1)

Absent 34 (44.74%) 47 (61.04%)

Laboratory hypocalcaemia 24 h PO

Present 28 (36.84%) 26 (33.77%) 0.0023 (1)

Absent 48 (63.16%) 51 (66.23%)

Laboratory hypocalcaemia 6 PO week

Present 8 (10.53%) 4 (5.19%) 0.2747 (1)

Absent 68 (89.47%) 73 (94.81%)

Severe laboratory hypocalcaemia

Present 22 (28.95%) 7 (9.09%) 0.0017 (1)

Absent 54 (71.05%) 70 (90.91%)

Severe laboratory hypocalcaemia during hospitalisation

Present 21 (27.63%) 7 (9.09%) 0.0030 (1)

Absent 55 (72.37%) 70 (90.91%)

Severe laboratory hypocalcaemia 6 h PO

Present 12 (15.79%) 5 (6.49%) 0.0673 (1)

Absent 64 (84.21%) 72 (93.51%)

Severe laboratory hypocalcaemia 24 h PO

Present 16  (21.05%) 3 (3.90%) 0.0013 (1)

Absent 60  (78.95%) 74 (96.10%)

Severe laboratory hypocalcaemia 6 weeks PO 

Present 1 (1.32%) 0 (0.00%) 0.3126 (1)

Absent 75 (98.68%) 77 (100.00%)

PO – postoperatively. (1) Statistical significance was evaluated using the c2 test.
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Calcium levels

Calcium levels at 6 h after surgery were signifi-
cantly lower in patients in group A compared to 
the remaining 77 patients in group B.

The difference was even more significant for 
calcium levels at 24 h postoperatively (Table V).

However, due to significant differences in post-
operative hypoparathyroidism incidence between 
the two groups (18.18% vs. 46.05%; p < 0.05), pro-
pensity score matching was performed.

There were no statistically significant differenc-
es between groups in corrected calcium levels and 
their postoperative decreases (p = 0.06) in a gen-
eral linear model for repeated measurements (Ta-
ble V).

Hypoparathyroidism

Preoperative iPTH levels in group A were high-
er than in group B (Table II). Hypoparathyroidism 
was observed in 49 (32.03%) participants during 
the study and hospitalisation (Table VI). The cor-
relation analysis showed a statistically significant, 
positive correlation between iPTH levels and cor-
rected calcium levels at 6 h postoperatively (r = 
0.27; p < 0.05) and a positive correlation between 
iPTH levels and corrected calcium levels at 24 h 
postoperatively (r = 0.45; p < 0.05).

More patients in group A than group B devel-
oped hypoparathyroidism during hospitalisation, 
during the study and at 6 and 24 h after surgery 
(Table VI).

Table V. Comparison of serum test values (mean ± standard deviation) after total thyroidectomy between groups 
with and without oral calcium and vitamin D supplements

Variable Total Group A  
(no supplementation)

Group B  
(calcium + alfacalcidol)

P-value

Corrected calcium [mmol/l]

Preoperatively 2.43 ±0.12 2.43 ±0.11 2.44 ±0.12 0.9999 (1)

6 h PO 2.16 ±0.14 2.12 ±0.13 2.20 ±0.13 0.0055 (1)

24 h PO hour 2.19 ±0.15 2.15 ±0.15 2.24 ±0.15 0.0005 (1)

6 weeks PO 2.36 ±0.13 2.34 ±0.12 2.37 ±0.13 0.8358 (1)

After propensity score matching

Preoperatively 2.43 ±0.12 2.43 ±0.11 2.44 ±0.12 1.0000 (1)

6 h PO 2.18 ±0.13 2.14 ±0.13 2.20 ±0.13 0.2554 (1)

24 h PO 2.22 ±0.15 2.18 ±0.15 2.24 ±0.15 0.2883 (1)

6 weeks PO 2.37 ±0.12 2.35 ±0.11 2.37 ±0.13 0.9972 (1)

PO – postoperatively. (4) Statistical significance was evaluated using the Tukey test.

Table VI. Comparison of hypoparathyroidism between two groups

Parameter Group A  
(no supplementation)

Group B  
(calcium + alfacalcidol)

P-value

No. of patients 76 77

Hypoparathyroidism

Present 35 (46.05%) 14 (18.18%) 0.0002 (1)

Absent 41 (53.95%) 63 (81.82%)

Hypoparathyroidism during hospitalisation

Present 35 (46.05%) 14 (18.18%) 0.0002 (1)

Absent 41 (53.95%) 63 (81.82%)

Hypoparathyroidism 6 h PO

Present 34 (44.74%) 14 (18.18%) 0.0004 (1)

Absent 42 (55.26%) 63 (81.82%)

Hypoparathyroidism 24 h PO

Present 32 (42.11%) 12 (15.58%) 0.0003 (1)

Absent 44 (57.89%) 65 (84.42%)

Hypoparathyroidism 6 PO week

Present 7 (9.21%) 2 (2.60%) 0.0786 (1)

Absent 69 (90.79%) 75 (97.40%)

PO – postoperatively. (1) Statistical significance was evaluated using the c2 test.
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Six weeks after surgery, 7 (9.21%) participants 
in group A  and 2 (2.60%) participants in group 
B with low iPTH levels required oral calcium and 
vitamin D supplementation (p = 0.31). All those 
patients had hypoparathyroidism at 6 and 24 h 
postoperatively. During hospital stay, 10 (25.64%) 
participants with laboratory hypocalcaemia and  
2 (28.57%) participants with severe laboratory hy-
pocalcaemia in group B had hypoparathyroidism. In 
group A, 33 (67.35%) patients with laboratory hy-
pocalcaemia and 17 (80.95%) patients with severe 
hypocalcaemia developed hypoparathyroidism.

25-hydroxyvitamin D

The mean preoperative 25-OHD level in the 
studied population was 17.85 ±5.11 ng/ml 
(range: 9.60–42.10 ng/ml). Normal 25-OHD levels  
(30–50 ng/ml) were observed in only 5 (3.27%) 
participants. 148 (96.73%) of 153 volunteers 
demonstrated 25-OHD levels that were lower than 
30 ng/ml. 112 (73.20%) patients had 25-OHD 
levels of less than 20 ng/ml. Thirty-six (23.53%) 
volunteers had suboptimal levels of 25-OHD  
(20–30 ng/ml). 1.31% of adults revealed severe hypo-
vitaminosis D (25-OHD levels lower than 10 ng/ml).

Upon performing propensity score matching, 
there were no statistically significant differences 
in the 25(OH)D level and 25(OH)D deficiency be-
tween groups A and B (p = 0.22; p = 0.05). The 
association between the change in the corrected 
calcium level and the vitamin D level was not sta-
tistically significant (p = 0.98).

Discussion

The rates of symptomatic hypocalcaemia in 
the supplemented and control groups in our study 
were in a range similar to other studies – 4.1%–
40% with supplementation versus 4.5% to 44.4% 
without supplementation [10–15] (Table III).

Therefore, our data suggest that routine short-
term preoperative oral calcium and vitamin D ad-
ministration can significantly reduce the incidence 
of symptomatic hypocalcaemia after total thyroid-
ectomy, although it does not completely eliminate 

its occurrence. Supplementation alleviated the se-
verity of hypocalcaemia. In this study, only mild 
symptoms of hypocalcaemia were observed.

There was no difference between the severity 
of symptoms in the supplemented and control 
groups. That may be due to early supplementation 
as soon as symptoms appeared. 

In our research, there was no significant differ-
ence in postoperative calcium levels between the 
groups. Serum calcium levels decreased in most 
of our patients early with the nadir at 6 h postop-
eratively. At 24 h postoperatively, serum corrected 
calcium levels began to recover. Interestingly, the 
lowest iPTH levels were measured at 24 h postop-
eratively (Table VII).

Haemodilution on the day of surgery may 
cause a  decrease in calcium levels. Our results 
suggest that supplementation only before sur-
gery is not enough to prevent postoperative hy-
pocalcaemia. Although alfacalcidol was admin-
istered shortly before surgery (time to onset of 
action 1–2 days), calcium levels decreased at 6 h 
postoperatively and iPTH levels at 24 h postoper-
atively [20]. 

In contrast to our research, some researchers 
obtained significantly lower calcium levels in the 
non-supplementation group [10–12, 14, 22].

However, those results should be interpreted 
carefully given their substantial limitations be-
cause of the heterogeneity of the participants in-
volved.

In our study, the investigated group was homo-
geneous. It consisted solely of people with NTG.

In the Alhefdhi et al. review, the authors per-
formed the comparison of results of nine studies 
[22]. In studies comparing calcium and vitamin D  
versus no intervention, supplementation was ad-
ministered postoperatively. Mean total calcium 
levels on postoperative days 1 and 2 were lower 
than in our study. Mean iPTH levels were also low-
er than mean iPTH values in our series.

In contrast, in the Jaan et al. study, calcium and 
vitamin D supplementation was started seven 
days before surgery and continued postoperative-
ly [15].

Table VII. Comparison of serum iPTH test values after total thyroidectomy between groups with and without oral 
calcium and vitamin D supplements

Variable Group A (no supplementation) Group B (calcium + alfacalcidol) P-value

Mean (SD) Median (IQR) Mean (SD) Median (IQR)

iPTH [pmol/l]

Preoperatively 5.23 ±1.65 5.13 (4.11–6.00) 4.67 ±2.02 4.40 (3.29–5.88) 0.0231 (2)

6 h PO 2.62 ±1.95 2.51 (0.74–4.47) 3.41 ±2.20 3.16 (1.81–4.77) 0.0209 (2)

24 h PO 2.56 ±1.81 2.43 (0.87–3.95) 3.28 ±1.95 3.17 (2.02–4.32) 0.0173 (2)

6 weeks PO 3.30 ±1.34 3.34 (2.11–4.23) 3.59 ±1.44 3.50 (2.51–4.22) 0.2107 (1)

iPTH – intact parathyroid hormone, PO – postoperative, SD – standard deviation, IQR – interquartile range. (1) Statistical significance was 
evaluated using Student’s t-test. (2) Statistical significance was evaluated using the Mann–Whitney test.
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The mean calcium levels in the supplemented 
group were higher at 6 h postoperatively than 
in our research. That suggests a  relationship be-
tween the duration of pre-surgical supplementa-
tion and the postoperative calcium level.

In another study, the preoperative calcium level 
was an independent protective factor for postop-
erative hypoparathyroidism. A 0.1 mmol/l higher 
calcium level was associated with a 68% lower risk 
of postoperative hypoparathyroidism [23]. Supple-
mentation alone seems to reduce the incidence of 
hypoparathyroidism in our research. A correlation 
between calcium and PTH levels in the postoper-
ative period was observed in our study. Further-
more, most studies included in the Edafe et al. 
review of the predictors of post-thyroidectomy hy-
pocalcaemia found that lower postoperative PTH 
levels from 30 min to 5 days after surgery were 
associated with transient hypocalcaemia [3]. That 
relationship was independent of preoperative 
25-hydroxyvitamin D and postoperative calcium 
levels. In most studies, laboratory hypocalcaemia 
was defined as ‘serum calcium concentrations 
of < 8.0 mg/dl (2 mmol/l), even if only in a single 
measurement’ [10–12, 14]. That term corresponds 
to the definition of severe hypocalcaemia adopted 
in our study.

The rate of severe hypocalcaemia in our study 
was similar to rates of laboratory hypocalcaemia 
in other studies [10–12, 14].

However, according to our data, 43.90% of par-
ticipants with symptoms had calcium levels in the 
range of 2.19–2.0 mmol/l. The finding suggests 
that even patients with slightly reduced calcium 
levels should be carefully monitored for the devel-
opment of symptomatic hypocalcaemia. Interest-
ingly, hypoparathyroidism was present in 68.29% 
of symptomatic patients. Only 48.86% of patients 
with laboratory hypocalcaemia and 67.86% with 
severe hypocalcaemia during hospitalisation had 
hypoparathyroidism. These findings question the 
absolute value of postoperative iPTH levels in pre-
dicting hypocalcaemia and its symptoms [24]. 

Our results also demonstrated widespread vi-
tamin D deficiency in surgical patients (73.20%). 
Data similar to our research were reported in Po-
land. About 70% of subjects in the Lodz province 
and in Poland were vitamin D-deficient [25–27].

However, in our study the preoperative 25-OHD 
level was not a risk factor for the development of 
postoperative hypocalcaemia. Only some of the 
previous studies found no relationship between 
preoperative vitamin D levels and postoperative 
hypocalcaemia findings [16, 28, 29].

Both perioperative calcium and vitamin D sup-
plementation have been previously proposed to 
prevent hypocalcaemia after total thyroidectomy 
[10–16].

To the best of our knowledge, this is a pioneer-
ing study assessing the usefulness of preventive 
calcium and alfacalcidol supplementation before 
thyroidectomy in patients with NTG. The study 
was not burdensome for patients, because they 
did not have to take medications before being 
admitted to hospital. As researchers, we did not 
have to rely on patient compliance after hospital 
discharge. The patients took drugs only during the 
hospital stay.

A major limitation of our study was the moder-
ate sample size.

In conclusion, preoperative calcium and vita-
min D supplementation effectively reduced the in-
cidence and severity of hypocalcaemia after total 
thyroidectomy in NTG patients.

That might increase patients’ safety and satisfac-
tion. Despite the use of supplementation, thyroid-
ectomised patients should be carefully monitored 
for the development of symptomatic hypocalcae-
mia. The use of only preoperative supplementation 
does not exempt clinicians from performing labo-
ratory tests for calcium and iPTH in the postopera-
tive period. Preoperative supplementation does not 
prevent hypocalcaemia in all patients. The main 
disadvantage of the study was short-term calcium 
and alfacalcidol supplementation prior to surgery. 
It resulted from the fact that in our department, 
surgeons do not prepare all patients themselves 
for surgery. It was a factor impossible to circumvent 
during the course of the study. 
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