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Usefulness of pre- and post-operative calcium
and Vitamin D supplementation in prevention
of hypocalcemia after total thyroidectomy:

A randomized controlled trial

Sumiya Jaan, Ashish Sehgal’, Rauf Ahmad Wani, Muneer Ahmad Wani, Khursheed Alam Wani,
Bashir Ahmad Laway’

Departments of General and Minimal Access Surgery and 'Endocrinology, Sher-I-Kashmir Institute of Medical Sciences, Srinagar,
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Background: Total thyroidectomy (TT) is a commonly performed surgery and postoperative hypocalcemia is a major detriment to early
discharge. The aim of this randomized controlled trial was to ascertain the usefulness of routine pre- and post-operative calcium and Vitamin
D supplementation in prevention of hypocalcemia after TT. Materials and Methods: Sixty consecutive patients who underwent total or near
TT from February 2013 to August 2014 were included in the study. They were randomly divided into two groups - Group 1 received oral
calcium (500 mg every 6 h) and Vitamin D (calcitriol 0.25 mcg every 6 h) 7 days before and 7 days after the surgery; and Group 2 did not
receive supplementation. Symptoms and signs of hypocalcemia were monitored. Calcium profile was measured pre- and post-operatively
at 6, 12, 24, 48, 72 h, and on 30" day. Hypocalcemia after surgery was either symptomatic or laboratory documented. Serum calcium
level < 8.5 mg/dl was considered as laboratory hypocalcemia. Results: Twelve patients from Group 2, and 3 patients from Group 1
developed symptomatic hypocalcemia (P < 0.01). Laboratory hypocalcemia within postoperative 24 h was comparable between two groups,
but more patients of Group 2 compared to Group 1 developed hypocalcemia at 48 h (6 and 13, respectively; P = 0.04) and at 72 h after
surgery (5 and 14, respectively; P= 0.01). Twenty-four hours postoperative serum calcium level was significantly associated with grade of
goiter, preoperative calcium, and nature of thyroid disease (benign or malignant). On multiple linear regression analysis, preoperative serum
calcium was only independent variable significantly associated with development of 24 h post-TT hypocalcemia. Conclusion: Routine

pre- and post-TT calcium and Vitamin D supplementation can significantly reduce postoperative hypocalcemia.
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INTRODUCTION

Total thyroidectomy (T'T) is a commonly performed surgery
wortldwide.'! It is the definitive management option for
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thyroid malignancies and also for benign diseases such as
multinodular goiter symptomatic of compression.” In the
hands of an experienced surgeon, it is a safe procedure.
Main postoperative complications include bleeding,
recurrent laryngeal nerve injury, and hypocalcemia
depending on the extent of surgery and experience of
the surgeon. The incidence of transient hypocalcemia,
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defined as hypocalcemia occurring within 6 months of
surgery, has been variedly reported to be 13%—38%.5
It occurs because of transient hypoparathyroidism due
to parathyroid gland manipulation or impairment of
its blood supply. The development of postoperative
hypocalcemia after TT is unfavorable not only since
it is a cause of morbidity but also because it occurs
24-72 h postoperatively and hence necessitates repeated
biochemical testing and prolonged in-hospital stay.
Many risk factors have been identified for postoperative
hypocalcemia including age >50 years, female gender,
thyroid malignancy, Grave’s disease, lymph node dissection,
nonidentification of parathyroid glands intraoperatively,
reoperation, and Vitamin D deficiency."” The prediction
of patients who can be discharged eatly or those who would
require close monitoring and postoperative calcium and
Vitamin D supplementation is difficult. Although 1-h and
4-h postoperative intact parathormone (1IPTH) testing has
been shown to stratify patients into high- and low-risk for
hypocalcemia and expedite an eatly discharge after TT,*'
rapid iPTH measurement facility is not routinely available
in many resource-poor settings and is hence not feasible.

A high prevalence of Vitamin D deficiency has been
demonstrated in some North Indian states,""! and is a
known risk factor for postoperative hypocalcemia after
TT.P7N To prevent postoperative hypocalcemia, routine
Vitamin D supplementation as a standard protocol
merits consideration. Although routine postoperative
oral calcium and Vitamin D supplementation has been
shown to prevent the development of hypocalcemia
after TT and facilitate an eatly discharge,'>" the role of
preoperative supplementation has seldom been tested.!'!
We hypothesize that a 1-week preoperative Vitamin D and
calcium supplementation to a cohort of patients belonging
to an area endemic to Vitamin D deficiency, continued
1 week into postoperative period, would reduce the rates
of hypocalcemia and associated morbidity. The aim of the
present randomized controlled trial was to ascertain the
usefulness of pre- and post-operative calcium and Vitamin
D supplementation in prevention of hypocalcemia after T'T.

MATERIALS AND METHODS

This prospective randomized controlled study was
performed, from February 2013 to August 2014, on sixty
consecutive patients who underwent total or near TT in
the department of General and Minimal Invasive Surgery
in collaboration with Endocrinology Department. Prior
Ethical Committee approval was sought and each patient
gave an informed written consent before being enrolled in the
study. The included patients had no history of prior thyroid
or neck surgery. Those patients who underwent lobectomy

or sub-TT were excluded from the study. All the patients
had normal renal function before surgery. Preoperatively,
patients were randomly divided into two groups, Group 1
received oral calcium and Vitamin D and Group 2 did
not receive supplementation. Randomization was done by
alternatively assigning consecutive patients to Group 1 or 2.
Patients in the supplemented group were given oral calcium
500 mg every 6 h and calcitriol 0.25 pg every 6 h (Shelcal
CT, Elder Pharma., Mumbai India) starting 7 days before
surgery and continued for 7 days postoperatively. Patients
who did not receive any supplement were given therapy
only when symptomatic hypocalcemia developed. The
symptoms and signs of hypocalcemia that were monitored
included paresthesia of fingertips and petioral area, tetany,
neuropsychiatric manifestations, Chvostek and Trousseau
signs, and electrocardiogram evidence of prolonged corrected
QT interval by Bazett’s formula. This monitoring was done
by the surgical team. If severe hypocalcemia symptoms
developed, intravenous calcium gluconate was given.

Identical surgical techniques were used for thyroidectomy
for all patients. TT was performed by experienced surgeons
who were blinded as to which group the patients belonged.
This was done so as to avoid bias in reporting and treating
symptomatic hypocalcemia. During the surgical procedure,
the recurrent laryngeal nerves and all parathyroid glands
were routinely identified. If all four parathyroid glands
could not be observed during surgery, then the TT specimen
was postoperatively examined for the missing gland. Four
patients in whom vascularity of parathyroid glands was
compromised, parathyroid autotransplantation was done in
the sternocleidomastoid muscles. Segment of fascia lying
over the sternocleidomastoid muscle was dissected away.
The parathyroid glands were cleaned off all fat, sliced into
pieces of size 1 mm X 3 mm, placed in saline, and finally
implanted into the muscle pockets. Three to four slices
of parathyroid tissue were grafted into single pocket and
closed with a silk suture.

Serum calcium, magnesium, phosphate, albumin, creatinine
were measured pre- and post-operatively at 6, 12, 24,
48, 72 h and then on follow-up on 30™ day. All these
biochemical measurements were done by Beckman Coulter
AUG80 laboratory analyzer by standardized technique. The
reference range for serum calcium was 8.5-10.5 mg/dl
Hypocalcemia after surgery was either symptomatic or
laboratory hypocalcemia. Serum calcium level < 8.5 mg/dl
was considered as laboratory hypocalcemia. This study
needed minimum 3 days of hospitalization of patients
to perform required tests. After being discharged from
the hospital, patients were followed at day 30™ of surgery
at which time serum calcium and phosphate levels were
again measured.
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Statistical analysis

Results are reported as the median (range) or
mean ¥ standard deviation. The primary outcome measure
was the presence of postoperative hypocalcemia. Paired
#-test was used for comparison of paired samples, the
Student’s #test was used for comparison of continuous
variables between different groups, and Chi-square test was
used for categorical data analysis. P value was calculated as
two-tailed and value <0.05 was considered as statistically
significant. In another analysis, Pearson’s correlation
coefficients were calculated between serum calcium at
24 h postoperatively and age, sex, weight, body mass index,
grade of goiter, type of thyroid disease, and preoperative
serum calcium level. Of those variables found to be
significantly associated with 24 h postoperative serum
calcium, a multiple linear regression model was constructed
and independently associated variables were ascertained. All
analyses were performed by Statistical Package for Social
Sciences statistical software version 20 (IBM SPSS Statistics
for Windows, Version 20 Armonk, NY: IBM Corp).

RESuULTS

During the study period, sixty consecutive patients referred
for TT were recruited. They were randomly assigned to
Group 1 or 2. Baseline characteristics of patients belonging
to the two groups are shown in Table 1. The mean age, sex
ratio, type of thyroid disease, surgical procedure performed,
and preoperative calcium profiles were comparable between
the two groups. Twelve patients from Group 2, and
3 patients from Group 1 [Table 2] developed symptomatic
hypocalcemia (P < 0.01). Laboratory hypocalcemia within
postoperative 24 h was comparable between two groups, but
more patients of Group 2 compared to Group 1 developed
hypocalcemia at 48 h (6 and 13 respectively; P = 0.04)
and at 72 h after surgery (5 and 14 respectively; P = 0.01)
[Figure 1]. Intravenous calcium was given to four patients
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Figure 1: Number of patients developing hypocalcemia in the two groups

who developed tetany and all these belonged to Group 2.
Hypercalcemia or other side effects did not develop in any
of the patients’ receiving oral calcium and Vitamin D. Total
calcium levels were lower in the group who did not receive
any supplement than in the supplemented group [Table 2].
In another analysis, we found that 24 h postoperative serum
calcium level was significantly associated with grade of
goiter, preoperative calcium level, and nature of thyroid

Table 1: Baseline characteristics of supplemented

(Group 1) and not supplemented (Group 2)

Variables Group 1 Group 2 (not P
(supplemented) supplemented)

Sex ratio (male/female) 6/24 8/22 0.76

Mean age+SD (years) 36.43+11.54 38.13+15.71 0.64
Thyroid disease benign/ 7/23 8/22 0.5
malignant (n)
Malignancy (n)
Papillary 18 14 0.24
Follicular 2 7
Medullary 1 0
Hurthle 2 1
Benign disease (n)
Grave’s disease 0 1 0.25
Multinodular goiter 0 2
Colloid goiter 7 5
Surgery
Near total thyroidectomy 2 1 0.84
Total thyroidectomy 24 25
Lymph node dissection 4 4
Preoperative tests (mg/dl)
Calcium 10.08+0.78 9.88+0.66 0.29
Phosphorus 3.05£0.7 3.09+0.57 0.82
Magnesium 2.42+0.39 2.61+0.28 0.35

SD: Standard deviation

Table 2: Postoperative calcium levels and
hypocalcemia in supplemented (Group 1) and not

supplemented (Group 2)
Variables Group 1 Group 2 (not P
(supplemented) supplemented)

Mean serum

calcium+SD (mg/dl)
6h 9.47+0.77 9.31+0.73 0.40
12h 9.09+0.79 8.94+0.84 0.48
24 h 8.88+0.76 8.53+0.96 0.12
48 h 8.96+0.72 8.70+0.76 0.19
72 h 8.97+0.70 8.78+0.74 0.32
30 days 9.05+0.58 8.83+0.40 0.09

Postoperative

hypocalcemia

(<8.5 mg/dl), n (%)
6h 2 (6.7) 4 (13.3) 0.34
12h 7 (23.3) 7 (23.3) 0.62
24 h 8 (26.7) 12 (40) 0.21
48 h 6 (20) 13 (43.3) 0.04
72 h 5(16.7) 14 (46.7) 0.01
30 days 5 (16.7) 9 (30) 0.18

Symptomatic 3(10) 12 (40) <0.01

hypocalcemia, n (%)
SD: Standard deviation
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Table 3: Correlation between 24 h postoperative calcium
and other parameters

Variables Pearson’s correlation P (two-tailed)
coefficient

Group -0.200 0.126
Age -0.113 0.39
Gender -0.057 0.664
Height 0.076 0.566
Weight 0.215 0.099
BMI 0.200 0.125
Lymph node dissection -0.108 0.411
Goiter grade -0.261 0.044
Malignant histopathology -0.260 0.045
Preoperative calcium 0.618 <0.001

BMI: Body mass index

disease (benign or malignant). The association was negative
for grade of goiter and malignant disease while it was
positive for preoperative calcium. The Pearson’s correlation
coefficients and two-tailed P values are depicted in Table 3.
On multiple linear regression analysis, preoperative serum
calcium was the only independent significant variable in
the development of 24 h post-TT hypocalcemia (standard
coefficient 3 =0.62; P < 0.001) while grade of goiter
approached significance ( = —0.226; P = 0.056). The risk
of 24 h post-T'T hypocalcemia was increased 2.78-fold for
patients who had a preoperative calcium <9.00 mg/dl (odds
ratio 8.14; 95% confidence interval 1.47—45.18).

DiscussioN

In this randomized controlled study, we have shown that 7 day
preoperative oral calcium and Vitamin D supplementation
continued into the postoperative period after T'T significantly
reduced laboratory and symptomatic hypocalcemia.
Moreover, the need for intravenous calcium administration
due to carpopedal spasm was completely eliminated in the
supplemented group while four patients of the control group
required the same. Although the improvement in calcemia at
all tested post-TT time points was modest, it did not reach
statistical significance. This may be explained by the small
sample size and it would be constructive to include more
patients in each group to elicit statistically significant results.
Hence, our study suggests the role of routine pre- and
post-operative oral calcium and Vitamin D supplements in
decreasing the incidence and severity of hypocalcemia after
TT although it does not completely eliminate the occurrence
of postoperative hypocalcemia.

The literature is replete with studies evaluating the effect
of post-TT calcium and Vitamin D supplementation on
hypocalcemia. Moore!'” administered calcium at a dosage
of 5 g/day to patients after bilateral thyroid resection and
found that only 4 of 124 patients developed hypocalcemia
and one required administration of intravenous calcium.

Hence, he recommended prophylactic use of oral calcium
to reduce the risk of hypocalcemic crisis and increase
the likelihood of early hospital discharge. Bellantone
et al™ conducted a prospective control study and
reported that only 3 of 26 patients (11%) receiving oral
calcium supplement (3 g/day) had symptoms related to
hypocalcemia after T'T, whereas 11 of 27 patients (40%)
not receiving calcium supplement had symptoms. They
also showed that the addition of Vitamin D to oral calcium
supplements was associated with significantly higher serum
calcium concentrations on postoperative day 2 and 3,
with a lower incidence of hypocalcemia. Therefore, they
recommended the early use of Vitamin D in addition to
calcium supplement in patients undergoing TT. These
studies suggest that hypocalcemia after thyroidectomy
can be prevented by routine administration of calcium
supplements. A systematic review and meta analysis on
nine such studies also showed a significant decrease in
postoperative hypocalcemia in patients who received
routine supplementation of oral calcium or Vitamin D.['
The incidence decreased even more with the combined
administration of both supplements. However, the effect
of preoperative calcium and Vitamin D has seldom been
tested. Docimo e /" supplemented fifty consecutive
patients undergoing TT with pre- and post-operative
calcium and Vitamin D. They found the incidence of
symptomatic hypocalcemia to be 6% and that of laboratory
hypocalcemia to be 10%. No permanent hypocalcemia
developed. This study was pootly conceived in that no
control group was included in it. In another prospective
study, patients with Graves’ disease managed over a
9-month period took 1 g of calcium carbonate three
times a day for 2 weeks before TT.I'! Postoperatively,
patients with untreated Graves’ disease had lower serum
calcium levels than pretreated patients or control subjects
without Graves’ disease. This study had a disadvantage that
population was limited to patients with Graves’ disease
only. Given these limitations, we designed the current study,
whereby a control group with comparable attributes to the
study group was chosen, patients had different indications
of undergoing thyroidectomy, and the study group was
supplemented with 7 day pre-TT calcium and Vitamin D.

The dosage and duration of calcium and Vitamin D intake
are also of concern. In the study by Moore,'? patients were
given oral calcium on an empirical basis as 5 g/day for
2 weeks. On this dose, one elderly patient became lethargic
and developed hypercalcemia. In the trial conducted by
Bellantone ¢ al,"” the dosage of calcium was 3 g/day and
Vitamin D was 1 ng/day for 7 days after surgery and it did
not lead to any complication. In our study, oral calcium 2 g/
day and calcitriol 2 pg/day were given preoperatively for
1 week and continued 1 week postoperatively. Hypercalcemia
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and other side effects were not observed in any patient. We
found that 24 h postoperative serum calcium level was
significantly associated with grade of goiter, preoperative
calcium level, and nature of thyroid disease (benign or
malignant). However, pre-T'T serum calcium was the only
independent association of 24 h post-TT hypocalcemia. It
is likely that low normal calcium levels were the result of
Vitamin D deficiency, which itself has been shown to be
one of the factors associated with post-T'T hypocalcemia.!'®
The idea central to the inception and implementation of
this study was the simplicity of its design and thus its
applicability to resource-poor settings where iPTH and
25-hydroxy Vitamin D tests are not routinely available.
Although iPTH testing has been shown to stratify patients
into high- and low-risk for hypocalcemia and expedite
an eatly discharge after TT,*' its role in prevention of
hypocalcemia is not clear. We consider iPTH measurement
to be of limited utility in evaluating the efficacy of routine
perioperative calcium and Vitamin D supplementation
for prevention of hypocalcemia. We also did not measure
Vitamin D in our patients given the fact that the prevalence
of its deficiency is reported to be as high as 83% in our
population." We intended to test the protocol of its routine
perioperative supplementation and its side effects if any.

CoNCLUSION

The results of this study indicate that routine pre and
post TT calcium and Vitamin D supplementation can
significantly reduce post operative hypocalcemia. We,
therefore, suggest the same in the prevention of post
TT hypocalcemia, which ultimately can also decrease
prolonged hospitalization of patients and costs associated
with multiple blood sampling,

Limitations

Although the cause of hypocalcemia after TT is
hypoparathyroidism, we did not test for PTH to document
it. Moreover, role of Vitamin D deficiency in causation of
hypocalcemia after surgery is not clear from the present
study as we did not measure Vitamin D levels either.
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