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Hypocalcemia is a major post-operative complication of total thyroidectomy, causing severe
symptoms and increasing hospitalization time. The primary cause is secondary hypoparathyroidism
following damage to or devascularization of one or more parathyroid gland during surgery.
To identify the occurrence rate of post-operative hypocalcemia as an indicator of parathyroid gland
function and its relation to the type of the surgical procedure of thyroidectomy whether it’s a
subtotal or total thyroidectomy.
One hundred and ninety patients with total and subtotal thyroidectomy were selected in this study
(144 females and 46 males). The patients were divided into 2 groups, group 1 (95 patients)
represent the patients with total thyroidectomy, and group 2 (95 patients) represent the patients
with subtotal thyroidectomy. Serum calcium and parathyroid hormone were done pre-operatively
and post-operatively for all patients with a follow-up for serum calcium for 6 months.
Of the total number serum calcium levels decreased from pre-operative levels in 156 patients
(82%), but still within normal range (2.1-2.6 mmol/L). The overall incidence of transient
hypocalcemia was 22 % (42 patients), 35 patients belong to group 1 and 7 patients to group 2, and
that of permanent hypocalcemia (hypocalcemia persisted at the 6 months assessment) was 2.6 %
(5 patients), 4 patients belong to group 1 and one patient to group 2. Most of the patients with
hypocalcemia were asymptomatic 19.4% (n=37) and did not require calcium supplementation.
Symptomatic hypocalcemia occurred in 5.2 % (n =10) patients. It was found that the overall
incidence of hypocalcemia after thyroidectomy was 24.7 % (22% transient and 2.6% permanent).
It could be concluded that, insuring the integrity of parathyroid glands is important to avoid postthyroidectomy hypocalcemia. If incidental removal or devascularization of the parathyroid glands is
noted, parathyroid auto-transplantation should be done.
Post-operative hypocalcemia, total thyroidectomy, subtotal thyroidectomy.
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List of abbreviations: MNG= Multi-nodular goiter, pg= pico
gram, PTH = Parathyroid hormone, TNG = Toxic-nodular goiter

Introduction
alcium regulation is essential for normal
cell function in the human being. It plays
an important role in neural transmission,
membrane permeability, skeletal structure,
and blood coagulation.
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Approximately 99% of calcium is found in bone,
and less than 1% is found in extracellular fluid.
It is this extra-cellular calcium that is critical for
normal physiological function.
Transitory hypocalcemia is one of the most
common complication following thyroid
surgery. The reported incidence ranges from
16.5 to 71% (1,2).
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Permanent hypocalcemia is less frequent
following thyroidectomy, occurring in 1.5-1.8%
(2).
The cause of post-surgery hypocalcemia is
inadequate secretion of parathyroid hormone
(PTH) by the parathyroid glands, results from
direct injury to, devascularization of, or
accidental removal of the parathyroid glands
(3). Other possible causes are hemodilution,
hypoalbuminemia, and changes in peripheral
sensitivity to parathyroid hormone (4).
Theodore Kocher recognized tetany as the
main complication after thyroid surgery as
early as 1883. Tetany was believed to be
caused by hypothyroidism until Moussu (1898)
could treated this condition with a parathyroid
gland extract (5).
Depending on the degree of parathyroid gland
damage, hypocalcemia may be temporary
lasting for few days to few months, or
permanent, necessating lifelong oral calcium
and vitamin D supplementation.
The immediate manifestations of hypocalcemia
secondary to hypoparathyroidism are mostly
neuromuscular symptoms including muscle
cramps, tingling, circumoral and peripheral
paresthesia, carpopedal spasm or tetany,
seizures (6).
Permanent symptomatic hypocalcemia is
extremely distressing, it prolongs the hospital
stay and it increases the cost of treatment, and
causes substantial impact on patient's health
(7).
Many studies have attempted to identify risk
factors that will predict those patients who will
develop post-thyroidectomy hypocalcemia
thereby preventing significant morbidity and
mortality.
In the last few decades few authors have
examined the influence of the type of the
surgical procedure of thyroidectomy on the
incidence of post-operative hypocalcaemia (8,9).
The aim of current study is to evaluate the
occurrence
rate
of
post-operative
hypocalcemia as an indicator of parathyroid
gland function and its relation to the type of

the surgical procedure of thyroidectomy
whether it’s a subtotal or total thyroidectomy.
Methods
This observational prospective study was done
on patients undergone surgery for benign and
malignant thyroid diseases between 1st of
January 2015 and 1st of December 2016 at Alkindy Teaching Hospital by well-trained general
surgeons.
During the study period, 190 consecutive
patients undergone primary thyroid surgery
were prospectively underwent analysis
regarding post-operative parathyroid function.
Of these, 144 (75.8%) were females and 46
(24.2%) were males with a female to male ratio
of 3:1, median patients age was 42 years
(range 24-65).
Informed consent to participate in this study
were obtained and the study was approved by
the Ethics Committee of Al-Kindy Teaching
Hospital.
The following demographic data collected
included age, gender, co-morbid conditions
were defined. Other variables recorded
included length of stay (LOS), and signs or
symptoms of hypocalcemia, indication for
surgery, histopathological results, presence or
absence of thyroiditis.
Initial work up included a thorough clinical
examination by specialized surgical team,
biochemical analysis of thyroid hormones.
Ultrasonography study of the thyroid gland and
neck in general was done for all patients. Fine
needle aspiration cytology was done for all
patients with solitary nodules and those with
nodules showing suspicious features of
malignancy on clinical examination or
ultrasound study. CT-scanning was done when
there are clinical evidences of retrosternal
extension.
Thyrotoxicosis was controlled preoperatively.
Assessment of vocal cords mobility by indirect
laryngoscopy prior to operation was done.
Surgery was performed by well-trained surgical
team under general anesthesia.
For analysis the patients were divided into two
groups: group 1 patients who underwent total
93
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thyroidectomy, and group 2 patients who
underwent subtotal thyroidectomy
Exclusion criterions were: (1) completion
thyroidectomy following hemithyroidectomy,
(2) concomitant
radical/modified radical
lymph node dissection, (3) patient with pre‑
existing hypoparathyroidism, and (4) those
who underwent parathyroid gland auto‑
transplantation. Patients who underwent
hemithyroidectomy were excluded as this
operation is associated with a very low rate of
post-operative hypocalcemia.
Serum calcium was estimated before
commencing operation, and at 8 AM on first
postoperative days until discharge. PTH
measurement was done for all patients.
Patients who developed hypocalcemia
symptoms at early post-operative period were
reviewed monthly for one year. Serum calcium
and PTH were measured on monthly visit after
stopping calcium treatment for 24 hours.
Post-operative hypocalcemia was diagnosed
when serum calcium level of less than 2 mmol
/L (reference range 2.1-2.6 mmol/L) with or
without
obvious
clinical
features of
hypocalcemia including paresthesia, muscle
spasm or seizures.
Regarding PTH, values less than 15 pg/mL were
considered low (10).
Post-operative hypocalcemia is defined as a
low calcium level persist for more than 6
months after thyroid surgery.
Indication for thyroid surgery was benign
thyroid disease including simple goiter and
thyrotoxic goiter, patients with various types of
malignant thyroid tumors and patients with
thyroiditis (11).
A standard approach was employed with a
classical collar incision the parathyroid gland
was identified macroscopically, and a
meticulous dissection from the thyroid gland
was performed, every effort was made to
identify and preserve all parathyroid glands.
For all patients with mild post-operative
hypocalcemia, oral calcium supplementation
500 mg of oral calcium monocitrate (2 tablets
three times daily) along with vitamin D
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analogue (Calcitriol 0.25 mg) twice daily
independent of their clinical symptoms.
In severe symptomatic cases (patients with
severe
neuromuscular
manifestations),
intravenous calcium gluconate 10% three to six
times daily according to clinical response.
Patients with postoperative hypocalcemia were
discharged when their serum calcium levels
higher than 2.0 mmol/L. In these patients,
levels of serum calcium and PTH were
measured again within 2 weeks postoperatively
after cessations of calcium and calcitriol
substitution therapy for 24 hrs.
A final measurement of serum calcium and PTH
level was performed 6 months after
thyroidectomy. If serum calcium level returned
to normal within 6 months, hypocalcemia was
classified as transient; in all other cases, it was
classified as permanent.
The following assays were employed in each
laboratory investigation: chemiluminescence
assay were used for detecting PTH (deferential
values: 10-65 pg/mL); total serum calcium was
estimated by autoanalyzer method (normal
range 2.1- 2.6 mmol/L).
Statistical analysis
Data processing and statistical analysis were
done by using mini-tab V.16 processor.
Results
One hundred ninety patients who met the
inclusion criteria were included in this study. Of
these, 95 patients (50%) were managed by
total thyroidectomy (group 1) and 95 patients
(50%) were treated by subtotal thyroidectomy
(group 2). There were 144 (75.8%) females and
46 (24.2%) males. The mean age was 46 years
(range 27 - 68 years).
Of the total number, serum calcium levels
decreased from preoperative levels in 156
patients (82%), but still within normal range
(2.1- 2.6 mmol/L)
The overall incidence of transient hypocalcemia
was 42 patients (22%), 35 patients belong to
group 1 and 7 patients to group 2, and that of
permanent
hypocalcemia
(hypocalcemia
persisted at the 6 months assessment) was 5
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patients (2.6%), 4 patients belong to group 1
and 1 patient to group 2.
Most of the patients with hypocalcemia were
asymptomatic, 37 (19.4%) and did not require

calcium
supplementation.
Symptomatic
hypocalcemia occurred in 10 (5.2%) patients.
Demographic and clinical characteristics of
both groups are shown in Table 1.

Table 1. Incidence of postoperative hypocalcaemia in relation to different demographic and
clinical variables (N = 190)

Parameter
Gender

Age at the time
of surgery

Indication of
surgery

Male
Female
20-29 years
30-39 years
40-49 years
50-59 years
60-70 years
Benign disease
Malignant disease
Thyrotoxic disease
Thyroiditis

Total
No. (%)
46 (24.2%)
144 (75.8%)
28 (14.7%)
85 (44.7%)
57 (30.0%)
16 (8.4%)
4 (2.1%)
70 (36.8%)
34 (17.9%)
65 (34.2%)
21 (11.0%)

Hypocalcaemia was detected in the first
postoperative day in 17 patients (8.9%), 15
patients from group 1 and 2 from group 2, and

Group 1

Group 2

23
72
7
39
33
9
2
10
32
50
3

23
72
21
46
24
7
2
60
2
15
18

delayed up to 3rd postoperative day in 12
patients (6.3%), 9 patients from group 1 and 3
from group 2. details are shown in table 2.

Table 2. Time of onset of hypocalcemia in 47 patients with post-operative hypocalcemia

Time
1st

post-operative day
post-operative day
rd
3 post-operative day
4th post-operative day
5th post-operative day
6th post-operative day

2nd

Total
17
8
4
8
6
4

No. of patients with hypocalcemia
Group 1
Group 2
15
2
6
2
3
1
6
2
4
2
4
0

On analyzing various clinical situations
independently, both transient and permanent
hypocalcemia were significantly associated
with hyperthyroidism (Grave’s disease and
toxic nodular goiter (TNG)).

Thyroidectomy for thyroid gland malignancy
was associated with high incidences of both
transient and permanent hypocalcemia.
Among the 21 patients with classic form of
thyroiditis
(Hashimoto
thyroiditis
and
95
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lymphocytic thyroiditis), 3 patients (1.5%)
developed low calcium levels post-operatively,
while 4 patients (2.1%) from those with simple
goiter developed post-operative hypocalcemia.
Of all risk factors, total thyroidectomy was
most likely to result in postoperative
hypocalcemia than subtotal one.
Gender and patients age at the time of surgery
also emerged as independent predictors of
postoperative hypocalcemia.

Patients with 20-30 years group and those of
50-60 years age had significantly lower
likelihoods of developing hypocalcemia
postoperatively as shown in table 3.
On
average,
patients
undergoing
thyroidectomy had a hospital length of stay of
1.9 days.

Table 3. Prevalence of hypocalcemia in different clinical and pathological situations

Pathological
condition
Simple MNG
Toxic goiter
Malignancy
Thyroiditis

No. of pts
with
hypocalcemia
/total
4/70
19/65
21/34
3/21

Mean S. Ca
mmol/L

Sex
f/m

1.86
1.81
1.79
1.79

4/0
14/5
14/7
2/1

Discussion
Postoperative hypocalcemia is a multifactorial,
problematic source of morbidity for patients
with thyroid surgery; resulting prolonged
hospital stays with increase treatment costs
(12).
Recently, many authors have advocated
measurement of the PTH level several hours
after operation in order to predict the
development of hypocalcemia (13,14). The
principle behind this, is that the half-life of PTH
is 2 to 5 minutes (15); thus, the level of PTH in
the immediate postoperative period, provides
a very precise indication of parathyroid
function. This practice has not been widely
adopted (16). However, the fast PTH assay is not
available in the majority of the medical centers
in our country.
In this study, serum calcium level was also
analyzed
as
an
indicator
for
hypoparathyroidism, furthermore, we analyze
PTH level preoperatively and then one monthly
just to ascertain that post-operative
hypocalcemia is due to low level of PTH.
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Age groups (years)
20-30

30-40

40-50

1
1
1

1
9
11
1

1
9
7
1

50-60

60-70
1

1
1
1

1

It was found that the overall incidence of
hypocalcemia after thyroidectomy was 24.7%
(22% transient and 2.6% permanent).
Few authors had noted a 50% of transient and
4% permanent hypocalcemia following
thyroidectomy (17,18).
In this work, the incidence of permanent
hypocalcemia appears low compared to some
other comparable studies, this may be
explained by the surgical technique we
adopted (capsular dissection).
The current literature indicates that the
incidence of hypocalcemia may be affected by
a number of risk factors. The most important
factor is the extent of surgery. More extensive
thyroidectomy procedures, for instance, result
in a greater incidence of hypocalcemia, though
the exact mechanism behind the association is
unclear (19).
Study
analysis
demonstrates
that,
hypocalcemia occurred significantly more often
after total thyroidectomy than after subtotal
thyroidectomy. Incidental parathyroidectomy is
believed by many authors to explain the
increased incidence of hypocalcemia with more
extensive surgery (20).
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Post-operative hypocalcemia should clearly be
considered in discussions about the
appropriate extent of thyroid surgery.
Particularly
with
total
thyroidectomy
procedure, surgeons may take corrective
measures to reduce the incidence of
hypocalcemia
and
improve
long-term
outcomes. For instance, if incidental removal or
devascularization of the parathyroid glands is
noted, parathyroid auto-transplantation should
be done to reduce the occurrence of
permanent hypocalcemia among those
patients (21).
When performing a total thyroidectomy with
central compartment dissection, the inferior
parathyroid glands are at risk of vascular
damage or even inadvertent removal during
clearance of pre-tracheal and para-tracheal
lymph-nodes in the median part of the neck
(22). American Thyroid Association had revised
the recommendation for central neck
dissection and recommended prophylactic
minimum dissection in selected patients only
(23).

Blood supply of parathyroid glands was studied
thoroughly by William Halsted as early as 1907
(24). The technique of capsular dissection of
thyroid gland ensures intact parathyroid glands
with its blood supply. Sosa et al. noted that
lateral ligation of inferior thyroid arteries (ITA)
as a strong predictor of hypocalcaemia (25).
Some authors suggest that a surgeon’s skill and
experience affect the incidence of postthyroidectomy hypocalcemia. However, one
study found that patients operated on by
surgical trainees had complications that were
comparable to patients operated on by welltrained consultant surgeons (26).
In accordance with our findings, Cheah et al. (27)
found that a greater proportion of the women
in their study were affected by thyroid disease,
but that there was no association between
patient sex and hypoparathyroidism. The
association
between
postoperative
hypocalcemia and female gender also found in
the literature may be due to women being

more prone to calcium and vitamin D
deficiency than men (28).
The incidence of hypocalcemia is relatively
more common after thyroidectomy for
thyrotoxicosis. This finding was observed by
Michie and colleagues as early as 1965 (29).
Hypocalcemia was observed in some earlier
studies associated with Grave’s disease as
noticed in some previous studies (28,30).
McHenry (31) found a strong association
between post-thyroidectomy hypocalcemia
and Graves’ disease and explain this
relationship by that the location and
preservation of the parathyroid glands in
patients with Graves’ disease is more difficult.
This is also in consistent with our finding in the
present study.
Hyperthyroidism may lead to demineralization
of bone. Transient hypocalcaemia may be
related
to
osteodystrophy
seen
in
thyrotoxicosis.
Furthermore,
surgical
manipulation may cause thrombosis of
parathyroid vessels due to autoimmune
process of Grave’s disease (32).
The results of present analysis demonstrate
that, the incidence of hypocalcemia following
thyroid surgery is more commonly associated
with total thyroidectomy especially for
malignant conditions Zedenus et al. (32) support
our finding, the possible explanation is that the
surgery in malignant disease is more extensive
and more difficult due to adhesion, fibrosis of
the thyroid tissues comparing with benign
disease.
Finding of this study regarding the higher
incidence of hypocalcemia among thyroid
cancer patients is consistent with previous
studies (33), who believe that malignancy is
usually treated with a more aggressive
approach to thyroid surgery, thereby leading to
incidental damage or removal of the
parathyroid gland and hypocalcemia.
The current study concluded that a more
aggressive approach to thyroid surgery, leading
to incidental damage or removal of the
parathyroid
gland
with
subsequent
hypocalcemia. On the other hand, refined
97
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surgical approach may decrease the incidence
of hypocalcemia following thyroid surgery.
Preservation of parathyroid glands and its
blood supply is essential to avoid this
complication. If incidental removal or
devascularization of the parathyroid glands is
noted, parathyroid auto-transplantation should
be done.
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