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Early Discharge and Selective Calcium Supplementation after
Thyroidectomy Based on Post-Operative Day 1 Parathormone
and Calcium Level: A Prospective Study

Suganya Sekar, Antonisamy Belavendra', Paul M. Jacoh?

Department of Endocrine and Breast Surgery, Velammal Medical College and Research Centre, Madurai, Departments of 'Biostatistics and *Endocrine Surgery,
Christian Medical College, Vellore, Tamil Nadu, India

Aim: This study aimed to evaluate a protocol using post thyroidectomy parathyroid hormone (PTH) levels on the day after surgery to facilitate
carly discharge of patients. Methods: This prospective observational study was done in Christian Medical College, India over 1 year with 125
consecutive patients who had serum PTH and calcium values measured in the morning following thyroidectomy/first postoperative day (D1).
Patients with no symptoms and signs of hypocalcemia and with serum calcium >8 mg/dL and PTH >6 pg/ml according to the protocol
were discharged without supplements on D1. Patients were followed up and tested for a week after surgery in the outpatient clinic to assess
hypocalcemia and readmission rates. Results: Seventy five patients (60%) could be discharged early on D1without calcium supplementation;
only one patient had mild hypocalcemia symptoms managed with oral calcium supplements during outpatient follow-up within 1 week and
none who followed the protocol required readmission. Temporary biochemical hypocalcemia was encountered in 36 patients (28.8%) including
symptomatic hypocalcemia in 13 patients (10.4%). Among the 36 patients with hypocalcemia, 26 patients (72.2%) had a PTH level <6 pg/ml.
Three patients required intravenous calcium infusion to correct hypocalcemia. Sensitivity, specificity and positive predictive value, and ROC of
PTH 6 pg/ml in predicting hypocalcemia were 70.5%, 94.5% and 83.3%, 0.86, respectively. The low PTH could also guide early supplementation
of calcium and all the severe hypocalcemia patients had PTH lower than the cut off of 6 pg/ml. Conclusion: A PTH and calcium-based protocol
can be effectively used for early discharge of thyroidectomy patients the day after surgery without calcium supplementation. The compliance
of the patient for early discharge was good.
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optimal for discharge allowing pain, nausea and vomiting
to settle and most bleeding complications to be managed
in the hospital. The reported sensitivity of a low PTH as a
predictor of hypocalcemia in various studies with the cut-off
levels of 6-24 pg/ml, ranged from 59%-100%; the time of
measurement varied from intra-operative, same day to next

INTRODUCTION

Total thyroidectomy is a commonly performed surgical
procedure for various benign and malignant thyroid diseases and
much progress has been achieved in ensuring a safe technique
and early discharge from hospital.l"! Temporary hypocalcemia
remains the commonest complication encountered, the median
rate reported in a meta-analysis being 27%( and it is the main

limiting factor for early discharge because a few patients may
require intravenous calcium therapy for hypocalcemia thereby
requiring prolonged inpatient care. Carefully selected patients
can often be discharged on the day of surgery (day case
protocol) or on the day after surgery (short-stay protocol). In
low—middle-income countries like India where insurance and
costs do not drive same day discharge and return to hospital
mechanisms are inefficient, the day after surgery may be
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day.>1" In a recent prospective study!'?! done at our institution,

post-operative Day 1(the day after surgery) PTH was found
to have good sensitivity and specificity at the cut-off range of
6.1-8 pg/ml; hence, the cut-off of 6 pg/ml was derived for our
study.l' It is likely that factors other than hypoparathyroidism
which may influence calcium in the immediate postoperative
state are hypothermia, calcitonin release and the vasoactive
peptide, such as Endothelin 1, but these factors have not been
studied adequately because of low therapeutic potential. We,
therefore, considered both PTH and calcium values in our
protocol when discharging patients and prescribing calcium
supplements.B-'!) Prophylactic supplementation of oral
calcium and vitamin D can facilitate short-stay surgery!!>-"!
but the supplements would be unnecessary for patients not
developing hypocalcemia; it exposes them to complications
of hypercalcemia and the burden of additional costs of the
supplements. The optimal duration of supplementation is also
unknown. We hypothesized that calcium supplementation
can be safely avoided in the patients with sufficient PTH and
calcium and supplementation guided by a graded protocol.

MetHops
Study design

This prospective observational study was done at Christian
Medical College hospital, Vellore, a tertiary referral centre,
over 1 year (July 2014-July 2015). Sample size: A difference
0f25% in hypocalcemia rate between low PTH and high PTH
using a two-side Z test of the difference between proportions
with 80% power and 5% significance level was used to
calculate a sample size of 125 patients. The calculation is
based on our previous study.? Aim and objectives: The aim of
the study was to evaluate a protocol using post thyroidectomy
parathyroid hormone (PTH) and calcium levels on the day
after surgery to facilitate early discharge of patients. The
objectives were to apply an early discharge protocol for post
thyroidectomy patients based on PTH at the cut-off value
of 6 pg/ml and calcium and to analyze patient compliance
with the early discharge protocol. Participants: All the
patients who underwent total thyroidectomy or completion
thyroidectomy and willing for early discharge were included
in the study. Exclusion criteria: Patients with goiter more
than 6 cm, locally advanced thyroid malignancy, retrosternal
extension and hyperthyroidism were excluded. The study was
approved by the institutional review board. Patients underwent

preoperative counselling and were consented for the study.
Intraoperative findings of some parathyroids seen, saved or
auto-transplanted were noted. Patients were monitored for
complications after surgery such as hemorrhage, voice change
and clinical features of hypocalcemia. Samples for total serum
calcium, albumin and PTH were sent by 6 am on the day after
surgery irrespective of the time of procedure. Serum iPTH
was estimated by chemiluminescence using the Advia centaur
centre (Siemens). Biochemical hypocalcemia was defined as
corrected total serum calcium <8 mg/dl and was considered
temporary if it occurred in the immediate postoperative period
of 1 week and recovered with oral supplements of calcium
and vitamin D.

Serum magnesium was monitored if hypocalcemia was
severe or resistant to calcium and vitamin D therapy and the
patients were supplemented with intravenous magnesium
sulphate if they had hypomagnesemia. The protocol that was
followed is shown in Figure 1. At discharge, patients were
explained about the symptoms and signs of hypocalcemia
and hemorrhage which they might develop, contact telephone
numbers and 24-hour emergency access were provided to gain
the confidence of the patients; this is of paramount importance
in implementing a short-stay protocol.

The protocol used for calcium and vitamin D supplementation
during the inpatient period.

Patients with PTH <6 pg/ml irrespective of serum calcium
levels were routinely supplemented with oral calcium and
vitamin D therapy in the form of tablet calcium carbonate
given 1 gm thrice daily and calcitriol 0.5 mcg twice daily to
avoid the development of hypocalcemia. These patients were

Serum PTH on Day 1

= 6pg/ml

and normocalcemia

< 6pg/ml

or serum Ca <8mg/dl

l

Patient not discharged till
stable or rising serum calcium

Patient discharged without

supplements

Figure 1: Discharge protocol followed

Table 1: Protocol used for management of patients with hypocalcemia

S.calcium (mg/dl) Sign (Chvostek) Symptoms Treatment

<8.0 No/mild grade 1 No T. CaCO, | gm BD

<8.0 Grade 2/3 No/mild T. CaCO, 1 gm TID and T. Calcitriol 0.25 mecg OD

<or>8 Yes/No Severe T. CaCO, 1 gm TID and T. Calcitriol 0.5 mcg BD increased accordingly

to maximum of T.CaCO, 4 gm and T. Calcitriol 1 mcg per day

If symptoms were severe in addition to above, infusion of 50 ml of 10% calcium gluconate in 500 ml of 5% dextrose over 12 h continued till asymptomatic
and normocalcemia achieved. For spontaneous visible spasm intravenous calcium gluconate bolus 10 ml diluted with 10 ml saline given over 10 min
and repeated till spasm resolved. For persistent hypocalcemia, serum magnesium checked and hypomagnesaemia if present corrected. T. CaCO, - Tablet

calcium carbonate
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PTH = 6pg/ml

/ N\

Normocalcemia
(85)89.5%

Hypocalcemia
(10)10.5%

l

PTH < 6pg/ml

/N

Normocalcemia
(4)13.3%

Hypocalcemia
(26)86.7%

Patients discharged on
D1 without calcium

» Mild Hypocalcemia

Mean serum calcium —
7.7mg/dl

« latrogenic Hypercalcemia (1)

® Readmission (2)

+ Jatrogenic Hypercalcemia
@

« Intravenous calcium

supplementation

(75)

required for treatment (3)

Figure 2: Management and follow-up of patients according to serum PTH

Table 2: Sensitivity and specificity for various PTH cut off

PTH Value pg/mi Sensitivity Specificity
<15 2.9% 100%
<6 70.5% 94.5%
<9.8 79.4% 92.3%
<15 79.4% 79.2%
<21 85.2% 70.3%

monitored with serum calcium levels on day 2 and discharged
if normocalcemic. For patients with PTH >6 pg/ml and
hypocalcemia, the dose of supplementation was based on their
severity as shown in Table 1.

Follow-up

Patients discharged early were followed up in the outpatient
department on postoperative days 3 and 7, checked for clinical
and biochemical hypocalcemia and managed accordingly.
Patients discharged with supplements of calcium and vitamin
D were monitored with serum calcium and if the hypocalcemia
improved, the oral calcium and vitamin D tablets were tapered
and stopped in 2 months. The study did not aim to detect
permanent hypoparathyroidism at 6 months.

Statistical method used

The descriptive statistics were performed using mean
with standard deviation or frequency with percentages.
The relationship between PTH and hypocalcemia, various
factors affecting discharge, treatment protocol and presence
of hypocalcemia are all analyzed using two sample z-test,
Chi-square test, and proportion. A significant association was
defined with a P value of less than 0.05. The accuracy of PTH
as a diagnostic test was evaluated using the ROC, sensitivity
and specificity.

ResuLts

Patient demography and tumor characteristics

The mean age in the study group of 125 patients was 38.6 years
ranging from 17 to 68 years. The most common (35.2%)
age group was 31-40 years. The gender distribution was
predominantly female with male-female ratio 1:10.4. The
mean size of the goiter was 3.5 ¢cm ranging from 1 to 6 cm.
Total thyroidectomy was the commonest procedure done in
119 patients (95.2%), with only 6 patients (4.8%) undergoing
completion thyroidectomy. Final histopathological report for
more than half of the patients (55.2%) was papillary carcinoma,
32.8% had nodular hyperplasia and only 5.6% and 0.8% had
thyroiditis and follicular adenoma, respectively.

Hypocalcemia

Postoperative temporary biochemical hypocalcemia was
encountered in 36 patients (28.8%). Ofthem, 13 patients (36.1%)
were symptomatic, forming 10.4% of the total group. None of
the normocalcemic patients developed symptoms. Biochemical
hypocalcemia was diagnosed on the first day after surgery
among 75% of patients with hypocalcemia, on the second day
in 19.4%, and 5.6% during follow up on day 3 and day 5 after
discharge, one of them belongs to the early discharge group.

Autotransplantation of parathyroid was performed in
16 out of 119 (13.4%) total thyroidectomy patients. The
hypocalcemia rate in autotransplanted patients was 7 out of
16 (43.8%) was not significantly greater (P = 0.18) than the
not autotransplantated group 28 out of 103 (27.2%).

The mean PTH value in the study group was 27.9 pg/ml.
A PTH level >6 pg/ml was noted in 95 patients (76%); the
majority of these patients (89.5%) were normocalcemic.
Although hypocalcemia was seen in ten patients (10.5%)
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Table 3: Studies with patients discharged based on PTH without calcium supplementation

Study PTH sample time and cut off

Discharged without supplementation if

Follow up of discharged patients

Chow et al.®¥ China Day 1, 6pg/ml

Cayo et al." Wisconsin Day 1, 10 pg/ml

Cote V et al.®% Canada 1 hr, 15 pg/ml

PTH >6pg/ml and normocalcemia

PTH >10pg/ml and normocalcemia

PTH>15pg/ml and normocalcemia

No readmission
Hypocalcemia not mentioned

No readmission
No hypocalcemia

Readmission and hypocalcemia not recorded

in this group with PTH level >6 pg/ml, it was mild with
the mean and median calcium values in this group at 7.7
and 7.8 mg/dl. Only three patients had symptoms that
were mild and transient and none of the ten required
readmission. Among 30 patients with low PTH (<6 pg/ml),
86.7% had hypocalcemia. The PTH level was found to be
significant (P < 0.001) in differentiating normocalcemia and
hypocalcemia. Sensitivity, specificity and positive predictive
value of PTH 6 pg/ml in predicting hypocalcemia was 70.5%,
94.5% and 83.3% (CI 65.3%-94.4%) [Table 2]. The area
under the receiver operator curve (ROC) was 0.86, indicating
PTH is a reliable test for differentiating hypocalcemia and
normocalcemia.

Treatment of hypocalcemia

Oral calcium and vitamin D supplements were sufficient
to manage 33 (91.7%) out of 36 hypocalcemia patients.
Three patients required intravenous calcium infusion to
correct hypocalcemia. All these three patients had very low
PTH <1.5 pg/ml and concomitant hypomagnesaemia, which
was corrected intravenously over 2 days.

Early discharge of patients and their compliance

Eighty five patients were eligible for early discharge and we
achieved early discharge on day 1 in 75 (88.2%). The reason
for the delayed discharge of 10 eligible patients was due to the
presence of a drain tube in five and postoperative hemorrhage
in one patient; these six were kept longer for observation.
Only four patients requested a longer stay due to inability to
arrange for local transfer. Thus the compliance of the patients
to the protocol was 95.3% (81 out of 85 eligible patients were
willing), but practically feasible in 88.2%.

Follow up of discharged patients

There were no readmissions, telephonic contact or emergency
room visits in the early discharged group of 75 patients. One
reported mild symptoms of hypocalcemia starting on day
4 post surgery, with a calcium level of 7.1 mg/dl and was
managed with oral supplements. The serum PTH and calcium
at discharge were 23 pg/ml and 8.3 mg/dl.

latrogenic hypercalcemia

Forty patients received supplementation in the study group
which included 36 patients with hypocalcemia and four
patients with normocalcemia but PTH <6 pg/ml. Three patients
developed hypercalcemia in the first week, with values of 10.5,
11.1, 11.6 mg/dl, but none was symptomatic.

Complications of surgery and readmissions in the study
Among the study group of 125 patients, two patients
were readmitted with hypocalcemic symptoms; both had
PTH <1.5 pg/ml. One was non-compliant in taking the
prescribed calcium supplements and the other had requested
discharge despite hypocalcemia in a breach of protocol.
Other complications were unilateral recurrent laryngeal
nerve palsy in two and postoperative hemorrhage also in
two patients.

The PTH and calcium in the study patients with their
management and follow-up are summarized in Figure 2.

Discussion

Hypocalcemia

The temporary hypocalcemia rate in the study was 28.8%,
the patients symptomatic for hypocalcemia was 10.4% in
our group. In a meta-analysis that studied the predictive
factors of hypocalcemia, the transient hypocalcemia rate
across various studies ranged from 19% to 38% with a
median of 27%.2 Onset of hypocalcemia commonly ranges
from 9 to 75 hours as suggested by studies by Sperlongano
P et al. and Lee YS et al.?'?? The majority (75%) of
patients with hypocalcemia were diagnosed on the first
postoperative day in our study. However, we did not
monitor serial calcium levels on all postoperative days;
only selected patients in our study underwent calcium
evaluation on the second day or on follow-up as outpatients
as per protocol.

The risk of temporary hypocalcemia after autotransplantation
of parathyroid is variable in literature with some showing
increased risk>*** and others not,?>?°l however, the risk of
permanent hypocalcemia is not increased.”” In our study, a
statistically significant association of temporary hypocalcemia
with autotransplantation was not present.

PTH as a predictor of hypocalcemia

Serial measurements of calcium and the trend in their
postoperative values were scrutinized to allow early discharge
until 1988 when Nussbaum et al. popularized the rapid intact PTH
assay.””? Serum PTH with its short half-life of just 5-6 minutes
can depict the changes following parathyroid injury early.

PTH was shown in various studies as a good predictor of
hypocalcemia at different cut-off values (3-20 pg/ml) and
timing of PTH measured (intraoperative to 24 hours post
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surgery.l”?*311 Hence, the cut-off value and the timing of
PTH measurement needs to be institutionalized. In our study
PTH <6 pg/ml measured in the morning after surgery had
sensitivity and specificity of 70.5% and 94.5% for predicting
hypocalcemia which is comparable to a large (458 patients)
multicenter study was done in Australia (sensitivity 70.7% and
specificity 92.6%).5% However, single value of PTH <8 pg/ml
with the highest sensitivity of 100% and PTH <10 pg/ml with
94% sensitivity and 100% specificity are also reported.33

PTH as a guide for supplementation and early discharge
Published protocols have used PTH level as a guide for
calcium supplementation® or a guide for early discharge!'”]
or both.l”3%34 Sabour S et al.’) reported hypocalcemia in
35% of patients in the control group in whom treatment of
hypocalcemia was based on serum calcium value, 14% in the
group in whom calcium supplementation was based on PTH
and calcium value and 4.5% in routinely supplemented group.
Grodski S et al.' from Australia routinely supplemented all
patients but used PTH >10pg/ml as a guide for discharge on
the first postoperative day. Three other studies listed in Table 3,
used a similar PTH-based protocol, discharging the majority
of patients without calcium supplementation.l’-%34

Compliance with the protocol

We were satisfied to note a 95.3% willingness to comply
with our protocol, though the practical discharge rate was
88.2% owing to other complications and logistics. There is
no data for comparison in an Indian setting. An Italian study,
assessing the safety of 1-day thyroid surgery in 1571 patients,
had excellent compliance and patient satisfaction rates, with
only three patients staying more than 1 day due to the lack of
accompanying person for early discharge.>

Complications of surgery and readmissions

Other complications like hemorrhage (1.6%), recurrent
laryngeal nerve injury (0.8%) and readmission (1.6%) rates of
the study group were similar to that quoted in literature.[3¢-4%!

latrogenic hypercalcemia

Hypercalcemia which is possible in the patients supplemented
with oral calcium and vitamin D is infrequently reported in the
literature. We had three patients in the group with hypercalcemia,
areport of 5% have been reported by Sabour S et al.®! Although
the hypercalcemia rate is similar to the mentioned study,™ our
study points out the benefit that can be achieved by the select
group of patients who will not require calcium supplementation
thereby avoiding hypercalcemia in them.

ConcLusIoNS

A PTH and calcium-based protocol can be effectively used for
safe early discharge of thyroidectomy patients the day after
surgery without calcium supplementation. The compliance of
patients for early discharge was good. Hence, we conclude that
our protocol is an effective protocol with multiple benefits to
patients and hospital services.
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