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THYROID

Preoperative vitamin D administration does not affect
rates of post-thyroidectomy hypocalcaemia

Cover figure. Preoperative vitamin D administration does not affect post-thyroidectomy hy-
pocalcaemia rates.

Summary

Objective. Hypoparathyroidism is a common complication of total thyroidectomy, and the role of
vitamin D deficiency in post-thyroidectomy hypocalcaemia is unclear. This study evaluates the role
of preoperative vitamin D supplementation in reducing rates of postoperative hypocalcaemia.
Methods. This is a retrospective review of patients who underwent thyroidectomy before (n = 728)
and after (n = 491) introduction of the routine preoperative active vitamin D in a tertiary medical
centre. Patients were monitored for calcium support efficacy in managing hypocalcaemia.
Results. Demographics, preoperative calcium levels, pathologies, and surgeries were similar between
groups. Postoperative calcium levels showed a smaller decrease in the study group (-0.5 mg/dL vs
-0.62 mg/dL, p = 0.04). Short-term postoperative hypocalcaemia (< 8 mg/dL) occurred in 15.7%
(patients treated between 1996-2009) and 14.5% (patients treated between 2010-2016) (p = 0.54).
Symptomatic and long-term hypocalcaemia rates were also comparable (p = 0.88, p = 0.6). Central
neck dissection and goiter/thyrotoxicosis were significantly associated with hypocalcaemia.
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Conclusions. Pre-thyroidectomy vitamin D treatment does not prevent postoperative hypocalcemia. These findings suggest individualised calcium support

strategies based on patient-specific factors post-thyroidectomy.
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Introduction

Temporary hypoparathyroidism (TH) is the most common
complication of total thyroidectomy, ranging from 1% to
50% and even as high as 83% !. While permanent hypopar-
athyroidism (longer than 6 months after the surgery) is a
less common complication occurring in 1-9% of total thy-
roidectomy cases 27, its long-term impact can be severe, in-
cluding chronic renal failure, cardiovascular morbidity, and
eventually higher mortality rate “°. The hallmark of postsur-
gical hypoparathyroidism is neuromuscular irritability due
to acute hypocalcaemia. Significant hypocalcaemia may
result in severe tetany, laryngospasm, seizures and cardiac
arrhythmias 7. Severe symptomatic hypocalcaemia may be
associated with the need for additional medication, either
intravenous or by oral administration, prolonged hospitali-
sation, high rates of readmission, low quality of life and
increased costs to both patients and the healthcare system.
Several publications have identified risk factors for post-op-
erative hypoparathyroidism and hypocalcaemia including
central or lateral neck dissection %!, malignancy as indica-
tion for the surgery >!'!, female gender 3!' and a decrease in
parathyroid hormone level at postoperative day 1 6%!2,
Several studies have attempted to determine whether vitamin
D levels prior to total thyroidectomy can predict the risk for
hypocalcaemia. The results have been somewhat conflicting,
with studies showing no association between low preopera-
tive vitamin D level and postoperative hypocalcaemia 313
and other publications demonstrating an association 310111617,
Assuming that preoperative low vitamin D level is indeed
associated with postoperative hypocalcaemia, a further
question is whether preoperative treatment with vitamin
D with or without calcium supplement can potentially de-
crease the risk of postoperative hypocalcaemia among pa-
tients undergoing total thyroidectomy with or without neck
dissection. While several studies have demonstrated a re-
duced risk of hypocalcaemia with preoperative vitamin D
treatment '8, others did not show any effect 2!.

This study aims to evaluate the necessity of vitamin D sup-
plementation in preventing hypocalcaemia post-thyroidecto-
my. We performed a case-control study comparing postop-
erative hypocalcaemia rates at our institution during a period
in which patients underwent total thyroidectomy without any
preoperative active vitamin D supplementation and a subse-
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quent period during which all patients received preoperative
active vitamin D prior to undergoing total thyroidectomy or
completion thyroidectomy. This study particularly examines
whether specific subgroups - such as those undergoing cen-
tral neck dissection or those with goiter or Graves’ disease as
indications for surgery — might derive greater benefits from
this preoperative supplementation.

Materials and methods

Study design and subjects

This case-control study reviewed electronic health records
from Rabin Medical Centre, a tertiary university-affiliated
medical centre. The study involved 2 distinct groups: pa-
tients undergoing thyroidectomy between 1996 and 2009
without routine preoperative vitamin D, and patients from
2010 to 2016 who were administered preoperative vita-
min D based on the updated institutional protocol. Our
case group comprised patients who underwent either total
thyroidectomy or staged (completion) thyroidectomy and
received preoperative active vitamin D treatment starting
in 2010. Patients included in the control group underwent
thyroidectomy from 1996 to 2009, during which preopera-
tive vitamin D supplementation was not part of standard
practice. Patients in the case group from 2010 to 2016 were
assessed for potential preoperative vitamin D supplementa-
tion. Both groups included patients who underwent central
compartment and lateral neck dissections. Near-total thy-
roidectomy procedures were not included in this cohort as
they are not routinely done in our institute.

Inclusion and exclusion criteria

Patients (aged 18 years or older) who underwent thyroid
surgery between 1996 and 2016 were included in this study.
Patients who were lithium users, those with known malab-
sorptive conditions, parathyroid diseases, or those treated
with radiation therapy to the neck were excluded.

Data collection

The data extracted from patient files included demograph-
ics, medical history, indications for surgery, type of opera-
tion performed, pathology reports, and pre- and postop-
erative serum calcium and albumin levels. Follow-up and
outcomes were also recorded. The primary comparison was



between the case and control groups regarding the inci-
dence of postoperative hypocalcaemia.

Preoperative active vitamin D treatment

Beginning in 2010, a new protocol was introduced where
the administration of Alfacalcidol (0.5 mcg twice daily for
5 days preoperatively) was considered for patients undergo-
ing thyroidectomy, aiming to assess its impact on postop-
erative hypocalcaemia. This intervention defines our case
group, compared against a control group that underwent
thyroid surgery from 1996 to 2009 without preoperative vi-
tamin D treatment.

Thyroid surgery and postoperative care

All surgeries were performed by fellowship-trained senior
head and neck surgeons, with high surgical volume of 100-
250 thyroid operations per year. Patients were hospitalised
for a minimum of 3 days after surgery.

Calcium and albumin blood levels were routinely tested on
postoperative days 1 and 3. Symptomatic hypocalcaemia
was defined in patients with reported signs and symptoms
suggestive of postoperative hypocalcaemia and in patients
who needed intravenous treatment of calcium gluconate.
These patients were treated with doses of intravenous cal-
cium gluconate until the symptoms resolved and increased
doses of oral active vitamin D (0.5 mcg BID) and calcium
carbonate (1gm QID) until hypocalcaemia resolved.
Short-term hypocalcaemia was defined as albumin cor-
rected calcium < 8 mg/dL that resolved within one month
of thyroidectomy. All patients underwent an examination 6
months after surgery, including calcium level. Long-term
hypocalcaemia was defined as albumin corrected calcium
< 8 mg/dL lasting at least 6 months after surgery.

Statistical analysis

All statistical analyses were performed using IBM SPSS
Statistics for Windows, Version 28.0 (IBM Corp, Armonk,
NY, USA). Associations between 2 categorical variables
were examined using %2 test and Fisher’s exact test; as-
sociations between continuous and quantitative variables
were examined using Student’s T-Test for normally distrib-
uted data, and Mann-Whitney U-Test as a nonparametric
alternative. Normality was assessed using Kolmogorov-
Smirnov test. A two-sided p value of < 0.05 was considered
statistically significant for all analyses.

Results

The study included 1,219 patients with a mean age of
49.3+8.9 years. The operative procedures included total
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or near-total thyroidectomy (n = 989, 81.1%) and staged
thyroidectomy (n = 139, 11.4%). Total thyroidectomy with
concomitant central compartment neck dissection was per-
formed in 91 patients (7.5%). We compared postoperative
outcomes between 491 patients treated under a standard-
ised preoperative vitamin D protocol (2010-2016) and 728
patients who underwent surgery before its implementation
(1996-2009). A comparison of the baseline characteristics
between the groups is shown in Table 1. Except for a signifi-
cantly higher mean age among the control group, other pa-
rameters including types of surgery, concomitant neck dis-
section, and pathologic findings did not differ significantly
between groups.

Mean preoperative calcium levels were 9.4 + 0.6 mg/dL
in the study group and 9.5+0.7 mg/dL in the control group
(p = 0.47; RR =0.95, 95% CI 0.61 to 1.35). Postoperative-
ly, the calcium levels decreased more in the control group
(mean, 8.78 = 0.768 mg/dL; A = -0.62 + 0.985 mg/dL) than
the study group (mean, 9.0 + 0.755 mg/dL; A =-0.5 + 1.024
mg/dL). When comparing the magnitude of change between
the 2 groups (A), the study group demonstrated a significant-
ly smaller decline in calcium levels compared to the control
group (p = 0.04). Short-term postoperative hypocalcaemia
was observed in 14.5% of patients following the standard-
ised vitamin D protocol (2010-2016), compared to 15.7%
in the pre-implementation group (1996-2009) (p = 0.54;
RR =0.92,95% CI 0.70 to 1.21). There were no significant
between-group differences in the rate of short-term postop-
erative hypocalcaemia, overall or in subgroup analyses for
age and gender. The difference in the rate of short-term hy-
pocalcaemia between the study and control group remained
nonsignificant even after adjusting for the type of surgery
(Cover figure and Table II) and type of pathology (Tab. III).
The incidence of symptomatic hypocalcaemia remained con-
sistent between the 2 groups, suggesting that the standardised
vitamin D protocol did not significantly alter outcomes, as in
the study group 18 patients of 71 patients with hypocalcae-
mia had symptoms (25.3%), and in the control group 30 pa-
tients of 114 patients with hypocalcaemia were symptomatic
(26.3%), with a p value of 0.88.

The risk of short-term hypocalcaemia was significantly
higher in patients who underwent total thyroidectomy plus
central neck dissection than in patients treated by thyroid-
ectomy alone (p < 0.0001; RR=3.42, 95% CI 2.59 to 4.51).
The risk was also significantly higher in patients with path-
ologic findings of goiter (p = 0.0011; RR=1.64, 95% CI
1.22 to 2.21) and thyrotoxicosis (p = 0.03; RR=1.54, 95%
CI 1.04 to 2.27) compared to patients with benign or ma-
lignant nodules.
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Table I. Postoperative pathology findings in patients treated (study group) or not treated (control group) with vitamin D3 preoperatively.

Study group Control group p value
N = 491 N =728
Age (years) 462 +7.7 51.3+9.5 0.01
Gender (male) 149 (30.3%) 244 (33.5%) 0.25
Surgery
Total thyroidectomy 386 (78.6%) 603 (82.8%) 0.07
Completion thyroidectomy 64 (13%) 75 (10.3%) 0.14
Total thyroidectomy with central neck dissection 41 (8.4%) 50 (6.9%) 0.33
Pathology
Malignancy 292 (59.5%) 414 (56.9%) 0.37
Goiter 101 (20.6%) 160 (22%) 0.56
Thyrotoxicosis 46 (9.4%) 88 (12.1%) 0.14
Benign 42 (8.6%) 48 (6.6%) 0.2
Unknown 10 (2%) 18 (2.5%) 0.62

*All values are presented as n (%).

Table Il. Comparison of short-term hypocalcaemic patients treated (study group) or not treated (control group) with vitamin D3 preoperatively, ad-
justed for type of surgery.

Type of surgery Study group Control group Statistical analysis
N =71/491 N =114/728
Total thyroidectomy 12.7% 13.9% p=0.58
(N = 49/386) (N = 84/603) OR=09
95% Cl: 0.62-1.31
Completion thyroidectomy 7.8% 9.3% p=075
(N = 5/64) (N=7/75) OR=0.82
95% Cl: 0.25-2.73
Total thyroidectomy + central neck 41.5% 46% p=0.66
dissection
(N=17/41) (N = 23/50) OR=10.83
95% Cl: 0.36-1.91

Cl: confidence interval; OR: odds ratio.

Long-term hypocalcaemia rates were 4.2% under the stand-
ardised vitamin D protocol and 3.9% prior to its implemen-
tation. There was no significant between-group difference
in the rate of long-term postoperative hypocalcaemia (p =
0.60; RR=0.95, 95% CI 0.67 to 1.32). The 2 groups were
similar for mean age, gender ratio, types of pathology, and
surgery. As shown in Table IV, the risk of long-term hy-
pocalcaemia was significantly higher in patients after total
thyroidectomy and central neck dissection (13/91, 14.2%)
than in patients with other type of surgeries (p < 0.0001;
RR =4.48, 95% CI 2.46 to 8.13). It was also significantly
higher in patients with goiter (17/261, 6.5%) than in pa-
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tients with other pathologies (p = 0.04; RR = 1.78, 95% CI
1.02 to 3.13).

Discussion

Our comparative analysis suggests that the introduction
of a standardised preoperative vitamin D protocol did not
significantly alter the rates of postoperative hypocalceamia.
Although our study population showed a smaller decrease
in calcium levels postoperatively compared to the control
group, with a difference of 0.1 mg/dL, this change was not
clinically relevant. The rates of postoperative hypocalcae-
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Table Ill. Comparison of patients with short term hypocalcaemia treated (study group) or not treated (control group) with vitamin D3 preoperatively,
adjusted for type of pathology.

Type of pathology Study group Control group Statistical analysis
N =71/491 N =114/728
Malignancy 12.3% 14% p=0.52
(N = 36/292) (N = 58/414) OR=0.86
95% Cl: 0.55-1.35
Goiter 22.8% 19.4% p=0.51
(N =23/101) (N =31/160) OR=1.23
95% Cl: 0.66-2.25
Thyrotoxicosis 17.4% 21.6% p=0.56
(N = 8/46) (N =19/88) OR=0.76
95% Cl: 0.31-1.91
Benign 71% 8.3% p=1
(N =3/42) (N = 4/48) OR=0.85
95% Cl: 0.18-4.02
Unknown 10% 11.1% p=1
(N=1/10) (N=2/198) RR =0.88
95% Cl: 0.07-11.22

Cl: confidence interval; OR: odds ratio.

mia, both symptomatic and laboratory-confirmed, remained
the same between both groups. Even so, the significant dif-
ference between the 2 groups may suggest that higher doses
of preoperative vitamin D and calcium support could be as-
sociated with a clinically significant reduction of postopera-
tive hypocalcaemia among thyroidectomy patients. Further
trials to study this subject are clearly warranted.

The lack of difference in the hypocalcaemia rate between
patients treated with preoperative vitamin D and calcium
support and patients without supplementation remains
consistent even in high-risk subgroups, such as those un-
dergoing thyroidectomy with central neck dissection or
for pathologies like goiter or Graves’ disease. The higher
incidence of postoperative hypocalcaemia in these groups
aligns with previous studies !, underscoring the heightened
surgical risks but showing no additional benefit from preop-
erative vitamin D supplementation.

Central neck dissection is well-recognised as a risk factor
for hypocalcaemia due to its potential impact on the vascu-
lar supply of the parathyroid glands '!. Our findings, similar
to those of Chen et al. '', support this association but do not
demonstrate a mitigating effect of vitamin D supplementa-
tion in these cases. Furthermore, the association between
substernal goiter and increased postoperative hypocalcae-
mia risk, consistent with the prior literature, highlights the
importance of tailored postoperative calcium management

Table IV. Analysis of patients with long-term hypocalcaemia by type of
surgery and pathology.

Type of surgery/pathology Patients
N =50/1219
Type of surgery
Total thyroidectomy 2.9%, N = 29/986
Completion thyroidectomy 5.7%, N = 8/139
Total thyroidectomy + central neck 14.2%, N = 13/91
dissection
Type of pathology
Malignancy 3.9%, N = 28/706
Goiter 6.5%, N = 17/261
Thyrotoxicosis 3.7%,N =5/134
Benign 0%, N = 0/90

rather than reliance on standardised preoperative vitamin
D protocols.

The association between preoperative vitamin D blood lev-
els and postoperative hypocalcaemia was also studied ex-
tensively by several authors, with conflicting results. While
some authors, such as Vibhatavata et al. 7, found that pre-
operative vitamin D deficiency (< 20 ng/mL) significantly
increased the risk of symptomatic hypocalcaemia after thy-
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roidectomy, others, including Godazandeh et al. !4, observed
no correlation between vitamin D status and postoperative
calcium levels. Similarly, Martin-Romadn et al. ' reported
that patients with lower preoperative vitamin D levels ex-
hibited faster recovery from postoperative hypocalcaemia,
suggesting a potential preconditioning effect of deficiency,
allowing the parathyroid glands to recover more efficiently
and quickly after the insult they experience during total thy-
roid surgery. These discrepancies highlight the complexity
of vitamin D’s role in calcium homeostasis and its impact
on surgical outcomes

Our approach - uniform supplementation without stratify-
ing by baseline vitamin D levels - did not yield significant
improvements in hypocalcaemia outcomes. This aligns with
findings by Donahue et al. >, who conducted a randomised
controlled trial and observed no significant reduction in hy-
pocalcaemia rates with preoperative supplementation. Like-
wise, Vendrig et al. >' demonstrated that calcitriol prophy-
laxis in children undergoing thyroidectomy had minimal
impact on preventing postoperative hypocalcaemia.
Notably, a subset of studies suggests potential benefits of
vitamin D supplementation in preventing symptomatic and
laboratory hypocalcaemia. Nemade et al. '* showed that
combined calcium and vitamin D supplementation signifi-
cantly reduced both laboratory and symptomatic hypocal-
caemia rates. Jaan et al. 2° further supported these findings,
reporting a marked decrease in the incidence of hypocal-
caemia when supplementation was initiated preoperatively
and continued postoperatively. However, these results were
not replicated in larger, more diverse cohorts 2, suggest-
ing that patient selection and protocol design may heavily
influence outcomes. Such variability underscores the need
for robust, multicentre randomised trials to establish defini-
tive guidelines and identify the patients that are most likely
to benefit from supplementation.

The limitations of our study include its retrospective nature
and its restriction to a single institution, which may affect
the generalisability of the findings. Furthermore, the lack
of routine pre- and postoperative PTH and vitamin D level
measurements, since these are not routinely measured, re-
stricts our ability to assess the direct biochemical impact of
active vitamin D supplementation on calcium metabolism
and its differential effects based on patients’ vitamin D sta-
tus. Additionally, we encourage future studies to investigate
the specific effects of preoperative vitamin D under differ-
ent clinical scenarios. While completion thyroidectomies
were included in this study, their small proportion in both
cohorts and the lack of significant differences in hypocal-
caemia rates across surgery types suggest minimal impact
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on our findings. Despite these limitations, our study is one
of the largest cohorts to explore the role of preoperative vi-
tamin D treatment in thyroid surgery, contributing valuable
insights into this complex topic.

Conclusions

The administration of active vitamin D before thyroidecto-
my does not seem to have a preventive effect on postopera-
tive short-term laboratory or symptomatic hypocalcaemia,
or on long-term hypocalcaemia. Given that our findings did
not indicate any advantage for preoperative supplementation
and considering that results from other trials are somewhat
inconclusive, we believe it is not possible to make a defini-
tive recommendation for preoperative treatment. Therefore,
we advocate the need for further prospective randomised
trials to establish clear guidelines for preoperative treat-
ment in individuals undergoing total thyroidectomy.
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