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Introduction
Thyroid cancers account for about 1% of all new 

cancers (1) and around 16% of all head and neck 
cancers (2). The primary modality in most thyroid cancers 
is surgery in the form of hemi or total thyroidectomy with 
or without nodal dissection at appropriate levels. Post-
surgical hypocalcaemia is the most common and often 
the most difficult to manage long term consequence of 
thyroid surgeries. It is caused due to the manipulation of 
the parathyroid glands which are concerned with calcium 
homeostasis and are closely related to the thyroid gland. 

Abstract

Introduction: Thyroidectomy for thyroid cancers and 
central neck dissection are considered as independent 
predictors of postoperative hypocalcemia. Post-surgical 
hypocalcemia is the most common and often the most 
difficult long-term consequence of thyroid surgeries. 
Management of hypocalcemia is done with calcium 
supplementation, but there is no consensus on the timing 
and the amount of calcium supplementation. 

Materials and Methods: A retrospective study 
of all thyroid cancer patients who underwent total 
thyroidectomy at our Centre, from August 2009 to August 
2017 was done to evaluate the prevalence of symptomatic 
hypocalcemia. The patients were grouped into two based 
on the early and late supplementation of calcium in the 
form of intravenous calcium gluconate and oral calcium 
with calcitriol.

Results: There were 133 patients of which 109 had 
papillary carcinoma, 11 had follicular, 3 had hurthle 
cell and 10 had medullary carcinoma. Of these, 49.6% 
underwent total thyroidectomy alone and the rest with 
neck dissection. 38 patients (28.6%) had a unilateral 

neck dissection and 16 patients (12%) had a bilateral 
neck dissection. 14 out of the 67 patients (20.9%) who 
underwent neck dissection developed symptomatic 
hypocalcaemia, in contrast to only 2 patients out of the 
66 (3%) without neck dissection. 31.7% of lateral neck 
dissection and 7.7% of central compartment dissection 
had symptomatic hypocalcaemia (p value = 0.0053). 
22.5% of patients whose parathyroid were not identified 
had more symptomatic hypocalcaemia than in whom at 
least one parathyroid gland was seen (p value=0.0004). 
Eleven out of 73 patients (15.1%) who were treated late 
with calcium and calcitriol, and one out of 60 (1.7%) who 
had early calcium supplementation developed symptoms 
(p value=0.0073). 

Conclusion: Central compartment and lateral neck 
dissection were significantly associated with higher 
incidence of symptomatic hypocalcemia. Early 
intervention with calcium supplementation reduced 
the symptoms of hypocalcemia. Identification and 
preservation of parathyroid glands significantly reduces 
the hypocalcemia.
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The hypocalcaemia in this setting can be transient, long 
standing or permanent according to how much these 
glands have been meddled with. Thyroidectomy for thyroid 
cancers and central neck dissection are considered as 
independent predictors of postoperative hypocalcaemia (3). 
The incidence of transient hypocalcaemia comes between 
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10 -50%, while that of permanent hypocalcaemia is less 
than 2% (4,5). Permanent symptomatic hypocalcaemia 
causes significant impact on the patient’s quality of 
life (6). Though transient and permanent hypocalcaemia 
are often considered as separate entities, permanent 
hypocalcaemia is vaguely defined as the need for 
calcium and vitamin D supplementation more than six (7) 
to twelve (4) months. This is due to lack of standardized 
definitions for postoperative hypocalcaemia. (8) This lack of 
definition has resulted in lack of formal treatment protocol 
for these patients (9).

At our centre until 2015, patients were treated only 
when they presented with symptoms and signs of the 
same. This often resulted in readmissions for correction 
of symptomatic hypocalcemia. After 2015, we have 
been following a regimen, wherein we supplemented 
calcium through different routes, alone, or in combination 
according to the postoperative blood calcium values, 
regardless of whether the patient had symptoms and 
signs or not, titrating and stepping down accordingly, 
tapering the dose subsequently. Through this study, we 
wish to address whether there is a difference in outcome 
between patients belonging to these two treatment 
regimens and thereby to validate the protocol that we are 
currently following.

Materials and Methods
Thyroid cancer patients who underwent total 

thyroidectomy at Malabar Cancer Centre, Thalassery from 
August 2009 to August 2017 were included in the study. 
All patients who underwent total thyroidectomy with or 
without central compartment clearance at Malabar Cancer 
Centre and all patients whose postoperative calcium values 
are available were included. Patients who underwent 
completion thyroidectomy after hemithyroidectomy, 
revision thyroidectomy, parathyroidectomy, patients with 
chronic renal failure, patients with other synchronous 
or metachronous malignancies, those with history of 
treatment for other malignancies and those who were lost 
to follow up were excluded from the study.

Demographic details, details of surgery, clinical details 
and biochemical values such as serum calcium levels 
before and after surgery are routinely recorded in the case 
files. These details and the follow up details were retrieved 
and updated in the proforma from the case records of 
these patients from the medical records department.

Outcome, in the form of corrected serum calcium 
levels and symptoms and signs of hypocalcaemia were 
retrieved and evaluated. Corrected calcium was calculated 
as (4-Serum albumin level) x 0.8 + total serum calcium 
level. The points of evaluation were immediate post op, on 

post op day one, during the first week post op, at the end 
of first month and at the end of 6 months.

Patients depending on the method of hypocalcaemia 
correction were divided into two groups, Group I was 
the routine supplementation group and Group II was the 
symptomatic treatment group.

Results
There were 156 patients who underwent total 

thyroidectomy during the study period of which 10 
patients had benign thyroid tumours and 13 patients did 
not follow up for a period of 6 months and hence were 
excluded. The analysis of the remaining 133 patients was 
done. 51 patients (38.3%) were below 55 years of age. 
The median age was 51 with the youngest being 18 years 
and the oldest being 79 years. Majority of patients were 
females (101, 75.9%). 

109 patients (82%) was found to have papillary 
carcinoma, while follicular, hurthle cell, medullary 
carcinoma was found in 11(8.3%), 3(2.3%) and 10(7.5%) 
respectively. Extrathyroidal extension was seen in 42 
patients (31.6%). 79 patients (59.4%) had N0 disease, 
10(7.5%) had central compartment nodes and 44(33.1%) 
had lateral nodes. 

 66 patients (49.6%) underwent total thyroidectomy 
alone without neck dissection. Central compartment 
clearance was done in 67 patients (50.4%) out of which 
38 patients (28.6%) had a unilateral neck dissection 
and 16 patients (12%) had a bilateral neck dissection. 
At least one parathyroid gland was preserved in 93 
patients (69.9%) while in the rest 40 patients (30.1%), no 
information was obtained regarding the same. 71 patients 
underwent adjuvant treatment in which 66(49.6%) 
underwent radioiodine therapy and 5(3.8%) underwent 
external beam radiotherapy.

All but one patient had preoperative calcium level 
above 9mg/dl .74 patients (55.6%) obtained correction of 
hypocalcaemia only when they presented with symptoms 
of hypocalcaemia while 59 patients (44.4%) got their 
biochemical hypocalcaemia regardless of symptoms. 16 
patients (12%) developed symptomatic hypocalcaemia 
during the period of 6 months of which 6 (4.5%) had 
symptoms at the end of 6 months. Table 1 shows the 
tabulated form frequency of all the variables divided into 
two groups. [Table 1]

Univariate analysis done for obtaining significant 
association between different variables and the prevalence 
of symptomatic hypocalcaemia was performed. 

The extent of surgery in terms of neck dissection and 
thus the nodal status was found to be associated with 
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an increased prevalence of symptomatic hypocalcaemia 
up to 6 months. 14 out of the 67 patients (20.9%) who 
underwent neck dissection developed symptomatic 
hypocalcaemia during the period of 6 months, in contrast 
to only 2 patients out of the 66 (3%) who underwent total 
thyroidectomy alone without neck dissection. Further, 
prevalence of symptomatic hypocalcaemia was more is 
patients who underwent lateral neck dissection (13 out 
of 54, 31.7%) than in patients who underwent central 
compartment dissection alone (1 out of 13, 7.7%) (p 
value =0.0053). At the end of 6 months, all 6 patients 
who had symptomatic hypocalcaemia were those who 
had undergone lateral neck dissection (p value=0.0256). 

9 patients out of 40 (22.5%), in whom the status of 
parathyroid glands was unsure developed symptomatic 
hypocalcaemia compared to 3 out of 93 patients (4.2%) in 
whom at least one parathyroid gland was preserved, and 
this was statistically significant. (p value=0.0004).

3 out of 10 patients (30%) who had medullary 
carcinoma developed symptomatic hypocalcaemia, which 
is higher than those seen in papillary, follicular and hurthle 
cell carcinomas (11%, 9.1% and 0% respectively), but not 
statistically significant (p value=0.3008).

Analysis of prevalence of symptomatic hypocalcaemia 
between patients who got their hypocalcaemia corrected 
only when they presented with symptoms (group II) and 
those who were corrected regardless of symptoms (group 
I), was done. 4 out of 60 patients (6.7%) in group I, had 
symptomatic hypocalcaemia compared to 12 out of 73 
patients (16.4%) in group II, statistically not significant. 

Analysis of symptoms at different periods of time over 
the 6 months follow up was also done.

 At 1 week postop, 1 out of 60(1.7%) patients under 
group I had symptoms compared to 11 out of 73 patients 
(15.1%) under group II and this was statistically significant 
(p value=0.0073). 

At one month, 1 out of 60(1.7%) patients in group I 
and 5 out of 73(6.8%) patients in group II had symptoms 
of hypocalcaemia which was not statistically significant.

 At 6 months, 2 out of 60(3.3%) patients in group I and 
4 out 73 (5.5%) patients in group II had symptoms which 
were not statistically significant. Figure 1 shows the 
comparison of prevalence of symptomatic hypocalcaemia 
at different time periods over 6 months between the two 
groups. [Figure 1]

The rest of the measured variables including age, sex, 
T stage and adjuvant therapy were not found to have a 
significant association with the prevalence of symptomatic 
hypocalcaemia (p value>0.05).

The results of univariate analysis are summarized in 
Table 2.

Variable Category GROUP 1 GROUP 2

N (%) N (%)

Age
>55 20(39.2%) 31(60.8%)

<55 40(48.8%) 42(51.2%)

Sex
Male 11(34.4%) 21(65.6%)

Female 48(47.5%) 53(52.5%)

Preop calcium level
>9mg/dl 59(44.7%) 73(55.3%)

<9mg/dl 0 11(100%)

Type of surgery
No neck dissection 35(54.5%) 31(45.5%)

Neck addressed 24(35.8%) 43(64.2%)

Parathyroid status
Preserved 36(50.7%) 35(49.3%)

Unsure 11(27.5%) 29(72.5%)

Extrathyroidal 
extension

No 44(47.3%) 49(52.7%)

Yes 15(37.5%) 25(62.5%)

N stage

N0 38(48.1%) 41(51.9%)

N1a 6(60%) 4(40%)

N1b 15(34.1%) 29(65.9%)

Pathology

Papillary 50(45.9%) 59(54.1%)

Follicular 5(45.5%) 6(54.5%)

Hurthle cell 1(33.3%) 2(66.7%)

Medullary 3(30%) 7(70%)

Adjuvant

No adjuvant 29(45.3%) 35(45.3%)

Iodine ablation 29(45.3%) 35(45.3%)

Radiotherapy 1(20%) 4(80%)

Table 1. Demographic profile of patients who underwent 
total thyroidectomy during Aug 2009 to Aug 2017 treated 
with early (group 1) and late (group 2) supplementation of 
calcium and calcitriol.

Figure 1. The incidence of symptomatic hypocalcemia over 
6 months among early intervention group (group 1) and 
late intervention group (group 2).
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Discussion
Total thyroidectomy for thyroid cancers is a commonly 

performed surgery. Still, standardized protocol for 
management of post-operative hypocalcaemia is not 
being practiced widely and hence there is very little 
consensus on how and when calcium and vitamin D is to 
be supplemented. In our study we had divided patients into 
two groups depending on the regimen by which calcium 
supplementation was given. Different variables were 
compared in both groups to determine the risk factors 
associated with increased incidence of symptomatic 
hypocalcaemia.

On review of literature, it was found that the risk of 
hypocalcaemia was more in younger patients than their 
older counterparts (3), although there were studies which 
show reverse association (10, 11). Our study did not show 
any association of age as a risk factor.

Considering sex as a risk factor, one study has shown 
a positive association with female sex (12) and another 
smaller study showing no association (13). Our study did 
not show an association of incidence of symptoms with 
the sex of the patient. 

Effect of preservation of parathyroid gland during 
surgery on post-operative hypocalcaemia was reviewed 
in literature. A large study involving 1071 thyroidectomy, 
parathyroid gland preservation was found to be a significant 
factor associated with postoperative hypocalcaemia (4). In 
another study, the number of parathyroid preserved had 
a positive correlation to postoperative calcium levels (13), 
while other studies do not show an association of the 
same (14, 15). Our study showed a positive association with 
higher prevalence of symptoms in patients in whom the 
status of parathyroid glands during surgery was either 
sacrificed or unsure (p=0.0004).

We found a positive association of symptomatic 
hypocalcaemia with the extent surgery. Central 
compartment and lateral neck dissection were significantly 
associated with higher incidence of symptomatic 
hypocalcaemia (p=0.0053). This is in concordance 
with various studies which show a similar trend (3, 16-18) 

in which neck dissection was found to be the strongest 
association. Though not significant (p>0.05), those 
patients who underwent surgery for medullary carcinoma 
had a higher prevalence of symptomatic hypocalcaemia 
than their counterparts which may be explained with the 
extensive neck dissection that were done in these cases.

We could not find a positive association with 
extrathyroidal extension as in other studies which have 
documented it as relative predictor rather than an 
absolute one. (19, 20)

 Routine supplementation of oral calcium in patients 
undergoing total thyroidectomy and concomitant neck 
dissection had been found to be beneficial in a study by 
Moore et al (21) and many further studies. In a metanalysis 
which included nine studies with a total of 2285 patients (22) 
concluded that routine supplementation of oral calcium 
after total thyroidectomy decreased the prevalence of 
post-operative symptomatic hypocalcaemia. Vitamin D 
supplementation should be added in cases with high risk of 
hypocalcaemia like central compartment neck dissection, 
revision surgery and those with preoperative vitamin D 
deficiency. Another metanalysis (23), which included four 
studies with 706 patients, drew a similar conclusion. In our 
study, we could find a statistically significant difference in 
prevalence of symptomatic hypocalcaemia between the 
two groups (p value=0.0073). At the end of six months 
the prevalence of permanent hypocalcaemia also did not 
differ much between the two groups.

Variables Factors Symptomatic Hypocalcemia p value

Present Absent

Total N % N %

Age
>55 51 3 5.9% 48 94.1%

0.3188
<55 82 9 11% 73 89%

Sex
Male 32 2 6.3% 30 93.8%

0.5299
Female 101 10 9.9% 91 90.1%

Parathyroid 
status

Preserved 93 3 4.2% 93 96.8%

0.0004Sacrificed/
unsure

40 9 22.5% 31 77.5%

Pathology

MTC 10 2 20% 8 80%

0.6255
Hurthle cell 3 0 0 3 100%

FTC 11 1 9.1% 10 90.9%

PTC 109 9 8.3% 100 91.7%

Extrathyroidal 
extension

Yes 40 5 12.5% 35 87.5%
0.3586

No 93 7 7.5% 86 92.5%

Type of 
surgery

TT 66 2 3% 64 97%

0.0053

TT+CND 13 1 7.7% 12 92.3%

TT+CND+U/L 
SND

38 9 23.7% 29 76.3%

TT+CND+B/L 
SND

16 4 25% 12 75%

N stage

N0 79 4 5.1% 75 94.9%

0.0049N1a 10 1 10% 9 90%

N1b 44 11 25% 33 75%

Table 2. Factors associated with symptomatic 
hypocalcaemia in thyroid cancer patients who underwent 
total thyroidectomy with or without neck dissection during 
August 2009 to August 2017. 
MTC: Medullary Thyroid Carcinoma; FTC: Follicular Thyroid 
Carcinoma; PTC: Papillary Thyroid Carcinoma; TT: Total 
thyroidectomy; CND: Central Neck Dissection. U/L: Unilateral; 
B/L: Bilateral
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Conclusion
Neck dissection, particularly the central compartment 

clearance and the status of parathyroid glands during 
surgery have been found to be a positive predictor for the 
development of symptomatic hypocalcaemia. Hence extra 
caution should be taken for these patients in the post-
operative period.

Routine supplementation of calcium and vitamin D has 
been found to be useful in decreasing the prevalence of 
symptomatic hypocalcaemia compared to symptomatic 
treatment, but there is no difference in the prevalence of 
permanent hypocalcaemia between the two treatment 
regimens.

Further prospective studies are needed to assess the 
cost effectiveness of the routine treatment regimen and to 
find out other factors associated with the development of 
symptomatic hypocalcaemia.
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