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ARTICLE INFO ABSTRACT

Keywords: Introduction: Hypocalcaemia after thyroidectomy is observed with increasing frequency, often resulting in
Thyroidectomy prolonged hospital stay with increased use of resources, delayed return to work and reduced quality of life. The
Hypocalcemia administration of vitamin D is essential in the therapy of postoperative hypocalcaemia. What has not been
Vitamin D

examined so far is whether and how routine preoperative vitamin D prophylaxis can help to prevent post-
operative hypocalcaemia.

Materials and methods: This is a prospective cohort study which was conducted from June 2016 to July 2017 at a
tertiary care hospital. One hundred and two patients with thyroid disease who were admitted for thyroid surgery
were interviewed and underwent physical examination and laboratory investigations. The patients enrolled in
the study were randomly assigned to either the Interventional group (Pre-operative Vitamin D Supplementation)
or the control group (placebo). The work is reported in line with the standards set by STROCCS criteria [1].
Results: Out of 102 patients there were 89 females (87.25%) and 13 males (12.7%) with a mean age of
39.35 + 7.01 years. In the test group 45 (88.2%) patients had no clinical hypocalcemia, 5 (9.82%) had latent
while 1 (2%) patient had overt hypocalcemic symptoms. In placebo group 37 (72.5%) had no clinical hypo-
calcemia, 10 (19.6%) had latent and 4 (7.8%) had overt hypocalcemic symptoms. (P-value < 0.05).
Conclusion: As the general population is deficient in Vitamin D, a prophylactic vitamin D dose given in im-
mediate preoperative period can significantly reduce acute symptomatic postoperative hypocalcemia in patients
undergoing thyroid surgery.

Post-thyroidectomy complications

1. Introduction Much literature focuses on post-thyroidectomy hypocalcemia [6,7],

however the reported incidence of this complication varies greatly from

Thyroidectomy is one of the most common interventions in general
and endocrine surgery with a wide range of indications including but
not limited to compression induced symptoms, malignancy or suspected
malignancy, hyperthyroidism, and cosmesis [1,2]. Post-operative hy-
pocalcaemia is a recognized complication of thyroid surgery. Although
most of the patients recover, yet permanent hypoparathyroidism ranges
from 1 to 32% of patients undergoing thyroid surgery. Parathyroid
gland injury can result from inadvertent removal, interruption of blood
supply and haematoma formation [3]. In fact, the most common cause
of acute symptomatic hypocalcemia in hospitalized patients is para-
thyroid gland disruption following total thyroidectomy [4,5]. (see
Tables 4-7)

0.3 to 49% for transient hypocalcemia and 0-13% for permanent hy-
pocalcemia [8]. Transient hypocalcemia is defined as a state when
exogenous calcium supplements are required either to maintain normal
serum calcium levels or to correct the clinical signs and symptoms of
hypocalcemia [6]. Permanent hypocalcemia is labelled when the pa-
tient requires calcium and vitamin D supplements for more than 6
months [6]. The discrepancy in the incidence of post-operative hypo-
calcemia in past literature could be attributed to the fact that various
operational definitions have been used to define hypocalcemia in dif-
ferent studies, with some authors documenting hypocalcemia if the
patient shows evidence of clinical signs and symptoms, whereas others
considered hypocalcemia if the serum calcium levels fell below a
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Fig. 1. Patients distribution organogram.

certain threshold [9,10]. Literature search also suggests that another
reason could be the fact that various studies have assessed post-op-
erative hypocalcemia after different thyroid surgical procedures, with
some literature also including procedures like thyroid lobectomy in
their sample which would underestimate the incidence of hypocalcemia
leading to misinterpretation [11].

Hypocalcemia following thyroid surgery is caused either due to
parathyroid devascularization, stunning, or accidental removal of the
parathyroid glands [12]. Multiple risk factors have been identified
which predispose patients to develop post-operative hypocalcemia.

In light of the available evidence of prevalent vitamin D deficiency
in the general population, and the observation of appearance of post-
thyroidectomy hypocalcemic symptoms at a much earlier stage than
documented in previous literature, we postulate that a prophylactic
vitamin D supplementation dose given in immediate preoperative
period can significantly reduce acute symptomatic postoperative hy-
pocalcemia in patients undergoing thyroid surgery (see Fig. 1).

2. Methods

The study was at tertiary care hospital after approval from in-
stitution's Ethical Committee. The duration of study was one year, from
June 2016 to July 2017. the work has been reported in line with the
STROCSS criteria [1].

All the patients undergoing total thyroid surgery during the study
period were included in the study. Exclusion criteria included decreased
preoperative corrected serum calcium levels (less than or equal to
8.0 mg/dL or 2.0 mEq/dL), renal insufficiency (serum creatinine levels
less than or equal to), or if the subjects had any condition affecting the
serum vitamin D levels (other than decreased exposure to light or
malnutrition) such as celiac disease or any small intestinal disorder
affecting the absorption of Vitamin D and calcium, or drugs (including
antiepileptic drugs, bisphosphonates, cisplatin, aminoglycosides,
diuretics, or proton pump inhibitors). A total of 102 subjects were
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enrolled in the study and were randomly assigned to either the test
group or the control group. An informed consent was obtained from all
the participants at the time of enrollment into the study.

All participants undergoing thyroid surgery were admitted 1 days
before the surgery and their demographic data was recorded. In addi-
tion to the preoperative workup, the laboratory values recorded in-
cluded complete blood picture, serum calcium levels, serum albumin
levels, and serum creatinine levels. Corrected serum calcium level was
then calculated using the formula: serum calcium +0.8x (4 - serum
albumin).

Patients were then randomly assigned to either the test or the
control group. Subjects in the test group were subjected to the inter-
vention while the patients in the control group received the placebo,
but neither the researcher nor the nurses knew which medications were
being given.

In the test group, patients received one dose of Vitamin D 200000 [U
PO at the time of admission, along with 700 mg of calcium carbonate
per day PO in two divided doses for 2 days preoperatively. The control
group received only 700 mg of calcium carbonate per day PO in two
divided doses for 2 days preoperatively, but no Vitamin D.

Following thyroid surgery, each patient was kept under observation
for at least 24-h and was discharged only if they displayed no signs and
symptoms of hypocalcemia, hemorrhage, hoarseness of voice, or any
other post-operative complications. The investigations done post-
operatively included serum calcium and serum albumin levels. Clinical
outcomes that were observed were divided into three categories, i.e.
clinically evident or symptomatic hypocalcemia, latent hypocalcemia,
and biochemical hypocalcemia. Clinically evident hypocalcemia was
defined if the patients experienced any of the hypocalcemic symptoms
including, but not limited to, perioral or digital paresthesias, tetany or
carpopedal spasms, laryngospasms, EKG changes (prolonged QT in-
terval) or arrhythmias, or seizures. In the absence of hypocalcemic
symptoms, patients were regularly checked for the presence of
Chvostek's sign and Troussaeu's sign every 3 h, which if elicited would
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categorize the subject into the latent hypocalcemia group. The last
category was biochemical hypocalcemia which included subjects who
showed no signs and symptoms of hypocalcemia but still had a low
corrected serum calcium levels (less than or equal to 8 mg/dL or 2 mEq/
dL).

If none of the outcomes were observed in the patients, they were
discharged after 24-h, with the instructions that if any of the symptoms
of hypocalcemia appear they should report back to the hospital im-
mediately, or if not then they should follow up in 2 weeks and
4 weeks at which time the laboratory investigations were repeated to
look for any biochemical hypocalcemia. The discharge medications
included Vitamin D PO 800 IU per day for 1 month, along with calcium
carbonate 1000 mg/day in 3 divided doses for 1 month.

2.1. Statistical analysis

Data was recorded and analyzed using Statistical Package for Social
Sciences v22.0 (SPSS). Descriptive statistics were calculated for both
qualitative and quantitative variables. Mean *+ SD was calculated for
demographic data. Qualitative variables were presented through tables
and figures. P value was calculated by chi square and value of < 0.05
was considered statistically significant.

3. Results

Mean age of the study population was 39.35 + 7.01 years with a
minimum age Of 22 years and maximum of 54 years. Amongst the test
group 45 (82.2%) were female and 6 (11.8%) were male. In placebo
group we had 44 (86.3%) females and 7 (13.7%) males.

In the test group 36 (70.6%) had multinodular goiter, 5 (9.8%)
patients were suffering from carcinoma thyroid and 10 (19.6%) had
thyroiditis. Meanwhile in placebo group, 36 (70.6%) had multinodular
goiter, 3 (5.9%) patients were suffering from carcinoma thyroid and 12
(23.2%) had thyroiditis.

In the test group 32 (62.7%) patients underwent total thyr-
oidectomy, 16 (31.4%) underwent near total thyroidectomy and 3
(5.9%) underwent subtotal thyroidectomy. While in placebo group, 36
(70.6%) patients underwent total thyroidectomy, 14 (27.5%) under-
went near total thyroidectomy and 1 (2.0%) underwent subtotal thyr-
oidectomy.

On the first post-operative day, 7 (13.7%) had hypocalcemia bio-
chemically whereas 44 (86.3%) had normal serum calcium levels in test
group. However, in placebo group, 12 (23.5%) had hypocalcemia bio-
chemically while 39 (76.5%) had normal serum calcium levels.

On the third post-operative, 1 (2.9%) had hypocalcemia biochemi-
cally whereas 50 (98.0%) had normal serum calcium levels in test
group. However, in placebo group, 4 (7.8%) had hypocalcemia bio-
chemically while 47 (92.2%) had normal serum calcium levels.

Out of 102 patients, 17 (18.6%) had hypocalcemia, biochemically
on 1st post-operative day and 04 (3.9%) had on 3rd post-operative day.
In the test group, 45 (88.2%) did not show any clinical symptoms of
hypocalcemia, However, In placebo group, 36 (72,0%) did not show
any clinical symptoms of hypocalcaemia. On independent samples
analysis, there was a statistically significant difference in the mean
calcium levels between the interventional group and control group on
day 1, day 7 and day 30 (Table 1. P < 0.05). The risk of developing
postoperative hypocalcaemia was 3.1 times higher in placebo group
compared to study group (Table 2 P < 0.048) (see Table 3).

Table 1
Age of patients.
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Table 2
Gender of patients.
Group Frequency Percent
Vitamin D supplement male 6 11.8
female 45 88.2
Total 51 100.0
placebo male 7 13.7
female 44 86.3
Total 51 100.0
Table 3
Reason for thyroidectomy.
Group Disease Frequency Percentage
Vitamin D Supplement Toxic MNG 13 25.4
Pressure Symptoms 19 37.2
Cosmetic 4 7.8
Carcinoma 5 9.8
Thyroiditis 10 19.6
Total 51 100.0
Placebo Toxic MNG 14 27.4
Pressure Symptoms 17 33.3
Cosmetic 5 9.8
Carcinoma 3 5.9
Thyroiditis 12 23.5
Total 51 100.0
Table 4
Procedure performed.
Group Procedure Frequency Percent
vitamin D supplement total thyroidectomy 32 62.7
near total 16 31.4
Subtotal 3 5.9
Total 51 100.0
Placebo total thyroidectomy 36 70.6
near total 14 27.5
Subtotal 1 2.0
Total 51 100.0
Table 5
Clinical evidence of hypocalcemia.
Group Clinical Hypocalcemia Frequency Percent
Vitamin D supplement none 45 88.2
latent 5 9.8
overt 1 2.0
Total 51 100.0
Placebo none 37 72.5
latent 10 19.6
overt 4 7.8
Total 51 100.0

4. Discussion

Among the surgical procedures, total thyroidectomy [13,14], repeat
thyroidectomy [13], and thyroidectomy along with neck dissection
[13] increases the risk for the development of this complication.
Thyroidectomy done for certain pathologies like advanced thyroid
cancer [13-17], Grave's disease [18] and Hashimoto's thyroiditis [19],

Maximum Age (years)

Mean Age (years) Std. Deviation

Group Minimum Age (years)
Vitamin D Supplement 22years 54
Placebo Group 23 50

38.88
39.82

7.50
6.52
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Table 6
Independent samples t-test showing statistically significant difference in post-
operative calcium levels between experimental arm and control arm.

Groups Mean t 2-tail sig  95% Confidence Interval
Lower Upper
Pre op CA  Drug 9.67 0.452  0.65 0.11 0.19
Placebo  9.63
Day 1 Drug 9.70 5.72 < 0.01 0.59 1.22
Placebo  8.79
Day 7 Drug 9.80  6.14 <0.05 047 0.93
Placebo  9.09
Day 30 Drug 9.91 6.09 < 0.05 0.36 0.72
Placebo  9.37
Table 7
Comparison of hypocalcemia in interventional and placebo group.
PLACEBO DRUG P value
Hypocalcemia 15 (29.4%) 6 (11.7%) < 0.05
Normocalcemia 31 (60.8%) 45 (88.2%)

hyperthyroidism [14,17], large volume goiter [14] with retrosternal
extension [14,16], and recurrent goiters [14,15] have also been shown
to predispose patients to post-operative hypocalcemia [13-20].

In his study SS Abadin has reported data of medical malpractice
suits for thyroid surgery from over 20 years. He found 143 medical
malpractice suits following thyroid surgery. Injury to recurrent lar-
yngeal nerve was identified as the cause for law suit in about 10% of
cases, with a bilateral damage in about 3%. Italy has seen a steep rise in
malpractice cases in thyroid surgery. A database research performed on
the two certified Italian lawsuit search engine “De Jure” and “Le leggi
d’Ttalia”, showed 23 cases of medical lawsuits over 10 years i-e from
2004 to 2014. Patients won the lawsuits in majority of cases affecting
heavy penalties to surgeons as compensation for patients. Surgeons
inability to adequately complete surgical procedure notes and demon-
strate their scrupulous surgical technique, meet the requirements of
informed consent and a late interaction with patient in postoperative
period to communicate about occurrence of nerve injury have been
frequently found to be responsible for losses in these lawsuits [14].

A large series has demonstrated that almost 70% of patients with
anaplastic carcinoma show invasion of surrounding structures: muscles
(65%), trachea (46%), oesophagus (44%), laryngeal nerve (27%), and
larynx (13%), at the time of initial clinical presentation [15]. Death
usually occurs from direct invasion and obstruction of trachea and
oesophagus, as well as distant metastatic involvement. Surgery in form
of total thyroidectomy or a debulking procedure remains the mainstay
of treatment for anaplastic carcinoma to improve at least compressive
complications [16].

Hypocalcemia following thyroid surgery is caused either due to
parathyroid devascularization, stunning, or accidental removal of the
parathyroid glands [12]. Multiple risk factors have been identified
which predispose patients to develop post-operative hypocalcemia.
Among the surgical procedures, total thyroidectomy [13,14], repeat
thyroidectomy [13], and thyroidectomy along with neck dissection
[13] increases the risk for the development of this complication.
Thyroidectomy done for certain pathologies like advanced thyroid
cancer [13-18], Grave's disease [18] and Hashimoto's thyroiditis
[19,20], hyperthyroidism [14], large volume goiter [14] with retro-
sternal extension [14-16], and recurrent goiters [14,15,17] have also
been shown to predispose patients to post-operative hypocalcemia.
Another factor noted by Ahmad et al. is malnutrition of the patients
which results in decreased preoperative total body calcium, proteins,
and vitamin D levels [21].

Hypocalcemia varies from biochemical

an asymptomatic
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abnormality to a life threatening disorder, depending on several factors
such as duration, severity and rapidity of the fall of calcium levels [22].
In severe forms of acute hypocalcemia (with an ionized calcium level
less than 1.1 mmol/L), tetany and seizures are frequently observed
[22]. However, in milder forms symptoms like paresthesias and
numbness of the fingertips and perioral area have been reported [22].
Among the clinical signs observed, Chvostek and Trousseau signs are
the ones most commonly elicited, with Trousseau sign being more
specific for hypocalcemia [23]. Prolonged contraction of the laryngeal
and respiratory muscles may lead to stridor and cyanosis [22].

Literature has not kept much focus on the time lapse between
thyroid surgery and the development of hypocalcemia. A study carried
out in Iran found that the average time for the development of clinical
symptoms of hypocalcemia was 41.25 + 11.5h, with symptoms oc-
curring significantly earlier in females (36.5 + 9.6 h) as compared to
males (51.5 * 8.5h; p = 0.001) [24]. However, some studies have
also reported hypocalcemic signs appearing in patients much earlier.
Nair et al. conducted a study in India and reported that 11.05% of the
subjects developed hypocalcemia within 6h after surgery [7]. Simi-
larly, Ahmad et al. showed that 9.3% of the patients developed hypo-
calcemia within the first 24 h following thyroidectomy [21]. The au-
thors also observed in an unpublished data that most of the patients
undergoing thyroid surgery in a major government hospital in Isla-
mabad, Pakistan developed hypocalcemia within 24 h.

The earlier appearance of hypocalcemic symptoms in these patients
have been attributed to diminished preoperative total body calcium
levels, prevalent in the general population, as reasoned by Ahmad et al.
[21]. The most common cause of decreased calcium levels in primary
care is hypovitaminosis D, and depending on the demographics it may
be as prevalent as 50% [24-26]. Vitamin D deficiency has emerged as a
pandemic [27-31], with particular strongholds in the developing
countries.

In the past, much research has focused on ways to reduce hypo-
calcemia following thyroid surgery. The proposed methods can be
broadly divided into either targeted intervention of high risk in-
dividuals or widespread intervention. Targeted intervention includes
techniques identifying high risk individuals such as monitoring serum
PTH levels either intraoperatively or postoperatively, or serial post-
operative serum calcium [17,18]. However, these tests are costly and
are not always available in most hospitals in the developing countries,
making it an impractical option in these countries.

Another way proposed is by auto-transplantation of parathyroid
glands in either the sternocleidomastoid muscle, if they are either re-
moved accidently or have sustained a vascular injury [3]. This method
has shown great potential in prevention of permanent hypocalcemia,
however transient hypocalcemia was commonly seen in the subjects for
which the mean time for correction was two weeks [3].

In widespread intervention, all patients were given either oral cal-
cium or calcium along with Vitamin D in the postoperative period re-
gardless of their risk of development of the complication [19,20]. Even
though this intervention decreases the incidence of post-operative hy-
pocalcemia, the risk is not completely eradicated. In fact some subjects
even on the intervention developed symptomatic hypocalcemia sig-
nificant enough to warrant IV calcium gluconate [21].

The results of this study have shown that in a population with
known widespread Vitamin D deficiency [13,22], patients undergoing
any form of thyroid surgery are at an increased risk of developing post-
operative hypocalcemia within the first 24 h, even though the pre-
operative serum calcium levels are within the normal range. This is in
congruence with the results found by Nair et al. and Ahmad et al. that
post-operative hypocalcemia presents much earlier than proposed in
earlier studies, most probably due to the widespread Vitamin D defi-
ciency [8,9].

Anne K et al. in their trial concluded comparable results to our
study. In their study cohort, preoperative calcium and vitamin D ad-
ministration had significant benefit in the patient overall outcome.
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Patients of the intervention group had elevated calcium levels in the
postoperative period, low requirement for intravenous calcium ad-
ministration, less number of symptomatic hypocalcaemia patients and
reduced length of hospital stay. However, in stark contrast to ours, their
study included 85% of thyroid carcinoma patients, who may have
elevated risk of developing postoperative hypocalcemia and hence may
have greater advantage from the respective spreoperative supplemental
treatment [23].

Sumiya Jaan and et al. in their randomized trial administered cal-
cium and vitamin D seven days preoperatively and continued the sup-
plementation in the postoperative period. Their results demonstrated
significantly reduced postoperative hypocalcemia. As well as this, need
for intravenous management of severe symptomatic hypocalcemia was
completely eliminated in the interventional group [24].

Furthermore, the protocol implemented in this study showed that if
patients are given a load of Vitamin D along with Calcium before un-
dergoing thyroid surgery, then the incidence of hypocalcemia is sig-
nificantly reduced, and that post-operative interventions alone are not
enough.

Among healthy adults living in an urban area in Tehran, Iran,
Hashemipour et al. estimated that vitamin D deficiency amounted to
79.6% [32]. Similarly in India different studies showed that vitamin D
deficiency occurred in 80-85% of the population [33].

In Pakistan multiple studies have documented low vitamin D levels
in the healthy population. A cross-sectional study done on healthy
employees of a tertiary care hospital in Karachi revealed 90% of the
subjects having hypovitaminosis D [34]. Another research in similar
settings showed a prevalence of 92% of vitamin D deficiency [35].
Masood et al. also estimated that 77.5% of the subjects are deficient in
vitamin D [36].

Limitations of this study include that the subjects in both groups
were not crossed over, due to time and resource constraint. Crossing
over between the test and the control groups would have provided
further validity to the results of the study. Also, subjects were only
followed up to 1 month during which development of transient hypo-
calcemia was observed. However, the effect of the intervention could
not be studied on the development of permanent hypocalcemia.
Therefore, further studies are needed testing this protocol on a larger
sample size, with a longer follow up to further elucidate the effect of
preoperative Vitamin D load on the development of post-thyroidectomy
hypocalcemia.

5. Conclusion

Hypocalcemia is one of the major causes of morbidity in patients
after thyroid surgery. Multiple causative factors have been described
which predispose patients to develop this complication. As the general
population is deficient in Vitamin D, a prophylactic vitamin D supple-
mentation dose given in immediate preoperative period can sig-

nificantly reduce acute symptomatic postoperative hypocalcemia in
patients undergoing thyroid surgery.
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