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ORIGINAL ARTICLE
Frequency of hypocalcemia after thyroid surgery
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Abstract
Introduction: Hypocalcaemia is the feared complication after total or near-total thyroidectomy. Symptoms like numbness, tingling and carpopedal spasm occurs in early post-operative
period due to primary parathyroid deficiency or due to transient ischemia.
Objectives: To determine the frequency of hypocalcemia after thyroid surgery.
Study design: Descriptive, case series.
Settings: Department of General Surgery, Bahawal Victoria Hospital, Bahawalpur.
Study duration: 1st November 2018 to 31st October 2020
Material & Methods: Total 113 patients with benign goiter of duration < 5 years undergoing
surgery, 20-60 years of age of both genders were selected. Patients with pre-operative hypocalcaemia, recurrent goiter, sub-acute thyroiditis and CRF were excluded. All patients were
undergone near-total or total thyroidectomy. All patients were followed by the researcher himself and in all patients, 5 ml of venous blood was collected from ante-cubital vein under aseptic
precaution and serum calcium was determined by colorimetric method. Outcome variable i.e.
hypocalcemia (present/absent) were noted in each patient at 7th day post-operatively.
Results:Age range in this study was from 20 to 60 years with mean age of 42.84 ± 8.83 years.
Majority of the patients 70 (61.95%) were between 41 to 60 years of age. Out of the 113
patients, 44 (38.94%) were male and 69 (61.06%) were females with male to female ratio of
1:1.6. Hypocalcemia after thyroid surgery was found in 14 (12.39%) patients, whereas there
was no hypocalcemia in 99 (87.61%) patients.
Conclusion: This study concluded that percentage of hypocalcemia after thyroid surgery was
found in 12.39% patients.
Keywords: Thyroidectomy, benign thyroid goiter, hypocalcemia, post-operative complications
Introduction:
Thyroidectomy is one of the major and frequent
operations performed in general surgical units.
The most notable thyroid surgeon was Kocher
1841–1917. Kocher collected data on 268 thyroid operations and identified recurrent laryngeal nerve injury, myxoedema and tetany as serious
post-operative complications.1 The total calcium
concentration in plasma is 2.25-2.55mmol/L.
50 percent is ionized, 40% is bound to proteins
(90% binds to albumin), and 10% circulates
bound to anions (phosphate, carbonate, citrate,
lactate, and sulphate).2 Ionized calcium is the

necessary plasma fraction for normal physiologic processes. The levels of ionized calcium
are rigidly controlled by parathyroid hormone
(PTH), vitamin D and calcitonin through complex feedback mechanisms. The absence or deficiency of PTH (hypoparathyroidism) results in
hypocalcaemia.3,4
Hypocalcaemia is the feared complication after total thyroidectomy. Common symptoms
of hypocalcaemia like numbness, tingling and
carpopedal spasm occurs in the post-operative
period due to primary parathyroid deficiency or
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due to relative causes like dehydration or transient ischemia.5 Parathyroid glands control the
amount of calcium in the blood and within the
bones. At surgery, it is harder to differentiate
between thyroid, fat and parathyroid gland and
inadvertent damage can occur to the gland. This
can result in hypoparathyroidism and hence hypocalcaemia.6,7
As the blood supply to the parathyroid glands
had become better understood, total thyroidectomy (TT) is now routinely performed with
division of the vascular supply as it directly enters the capsule of the gland.3 How to prevent
and reduce the incidence of post-operative hypocalcaemia remains obscure. Intra-operative
identification of the parathyroid glands can be a
challenge even for experienced surgeons and unintentional parathyroidectomy may be as high as
9%.4 In addition to surgical technique modifications, there are a variety of clinical practices to
try to prevent symptomatic hypocalcemia, including selective calcium and vitamin-D supplementation based on post-operative parathyroid
hormone levels, and routine supplementation
for all patients without evaluation of parathyroid
hormone levels in the post-operative period.3 In
several series the incidence of hypocalcaemia
varied from 10.6% to 50% but may be as high
as 83%.8 In a study, hypocalcemia was found in
12% patients after thyroid surgery.9 In another
study, it was found in 21.6% patients following
thyroid surgery.10 One more study has shown
this prevalence as 39.0%.11
As previous studies, they have found hypocalcemia as a common complication following
thyroid surgery and shows variable incidence
of hypocalcemia after thyroid surgery from
population to population, so we have decided to
conduct this study to determine the frequency
of hypocalcemia after thyroid surgery in local
population. The results of this study will not
only help to resolve the previous controversy
but will also be a useful addition in the existing
literature. Although previously local studies are
available on this but all these studies have shown
different results so we have decided to conduct
this study to re-evaluate the frequency of hypoPak J Surg 2021; 37(2):87-93

calcemia after thyroid surgery in Bahawal Victoria hospital, Bahawalpur. This study will also
encourage our clinicians to prescribe their patients calcium supplements post-operatively in
order to prevent the hypocalcemia and its complications. Also public awareness programs can
be arranged and general public can be educated
for proper screening and management of hypocalcemia after thyroid surgery in order to reduce
the morbidity of these patients.
The purpose of the study was to determine the
frequency of hypocalcemia after thyroid surgery
in Bahawal Victoria Hospital Bahawalpur.
Operational Definitions:
Benign Goitre presence of diffuse or nodular
enlargement of thyroid on clinical examination along raised or decreased free T3 (normal values=3.5-6.5 pmol/L), free T4 (normal
values=10-23 pmol/L) and thyroid stimulating hormone (TSH) (normal values=0.5-4.70
mIU/L) was deemed as positive.
Near-total thyroidectomy: is a surgical procedure, in which small thyroid remnant will leave
in situ.
Total thyroidectomy is a surgical procedure, in
which thyroid gland will be removed completely.
Hypocalcaemia: serum calcium levels <8.5 mg/
dl at 7th day post-operatively was taken as positive.
BMI: was calculated by following formula;
BMI = weight in kilograms (measured by weight
machine) / height in meters x2 (measured by
measuring tape) and >27 was taken as obese and
≤27 as non-obese.
Material & Methods:
This is the descriptive case series, carried out at
department of General Surgery, Bahawal Victoria Hospital, Bahawalpur from 1st November
2018 to 31st October 2020.
Sample size will be 113 with 95% confidence
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Table 1: Age distribution of patients (n=113)
Age (in years)

No. of Patients

%age

20-40

43

38.05

41-60

70

61.95

Total
113
• Mean ± SD = 42.84 ± 8.83 years

100.0

Table 2: Distribution of patients according to duration of disease (n=113)
Duration (years)

No. of Patients

%age

1-2

75

66.37

3-4

38

33.63

Total
113
• Mean ± SD = 2.15 ± 0.97 years

100.0

Figure 1: Distribution of patients according to gender (n=113)
level, 6% margin of error and taking percentage of hypocalcaemia after thyroid surgery as
12.0%.11
Sample technique: Non-random, consecutive
sampling.
Sample selection:
Inclusion Criteria: All patients with benign goiter (as per-operational definition) of duration
< 5 years undergoing surgery. Age 20-60 years.
Both genders.
Exclusion Criteria: Patients with recurrent
goiter (assessed on history). Patients with preoperative hypocalcaemia (serum calcium levels
<8.5 mg/dl). Patients with sub-acute thyroiditis (presence of fever >100 F and tenderness
over thyroid). Patients with chronic renal failure
(assessed on history and s/creatinine >1.5 mg/dl).

Data collection procedure: Total number of 113
patients who were admitted to the Department
of General surgery of Bahawal Victoria Hospital,
Bahawalpur, fulfilling the inclusion criteria was
selected. After taking informed written consent,
all patients were undergone near-total or total
thyroidectomy by one consultant surgeon (with
at least 5 years of post-fellowship experience).
All patients were followed by the researchers themself and in all patients 5 ml of venous
blood was collected from ante-cubital vein under aseptic precaution and serum calcium was
determined by colorimetric method. Outcome
variable i.e. hypocalcemia (present/absent)
were noted in each patient at 7th day post-operatively. This all data was recorded on a specially
designed proforma (Annexure-I).
Statistical analysis was performed using SPSS
version 20.0. Results were presented as mean
and standard deviation for quantitative variables
i.e. age, duration of disease, height, weight, BMI
and calcium levels. Frequency and percentage
were calculated for gender, type of operation
(near-total/total), education level (illiterate/
primary/middle/matric/graduation), monthly
income(<20000/20001-40000/>40000), place
of living (rural/urban) and hypocalcemia (present/absent).
Effect modifiers like age, gender, duration of
disease, BMI, type of operation (near-total/
total), education level (illiterate/primary/
middle/matric/graduation), monthly income
(<20000/20001-40000/>40000) and place of
living (rural/urban) were controlled through
stratification and post-stratification chi square
was applied to see their effect on hypocalcaemia.
P-value ≤ 0.05 was considered as significant.
Results:
Age range in this study was from 20 to 60 years
with mean age of 42.84±8.83 years. Majority
of the patients 70 (61.95%) were between 41
to 60 years of age as shown in Table I. Out of
the 113 patients, 44 (38.94%) were male and
69 (61.06%) were females with male to female ratio of 1:1.6 (figure I). Distribution of
patients according to type of thyroidectomy is
Pak J Surg 2021; 37(2):87-93
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with other confounding variables is shown in
table III.

Figure 2: Distribution of patients according to type of thyroidectomy (n=113)
Table 3: Distribution of patients with other confounding variables (n=113)
Confounding variables
Place of living
BMI (kg/m2)
Monthly income

Education level

Frequency

%age

Rural

51

45.13

Urban

62

54.87

≤27

36

31.88

>27

77

68.14

<20000

47

41.59

20001-40000

31

27.43

>40000

35

30.97

Illiterate

15

13.27

Primary

20

17.70

Middle

31

27.43

Matric

28

24.78

Graduate

19

16.81

Table 4: Stratification of hypocalcemia with respect to age groups
Age (years)

Hypocalcemia

p-value

Present

Absent

20-40

06

37

41-60

08

62

0.692

Table 5: Stratification of hypocalcemia with respect to gender
Gender

Hypocalcemia
Present

Absent

05

39

Female

09

60

0.792

Table 6: Stratification of hypocalcemia with respect to gender
Hypocalcemia

p-value

Present

Absent

1-2

10

65

3-4

04

34

0.669

shown in figure II. Mean duration of disease was
2.15±0.97 years is shown in table II. Mean BMI
was 29.40±2.56 kg/m2. Distribution of patients
Pak J Surg 2021; 37(2):87-93

Discussion:
Post-operative hypocalcemia is a common complication following thyroidectomy. Decreased
serum calcium, secondary to hypo-parathyroidism, may present clinically with muscle cramps,
perioral and peripheral paresthesias, carpopedal spasm or tetany, and/or confusion. Symptomatic patients often require extended hospitalizations following thyroid surgery, leading to
increased healthcare costs.12 Depending on the
extent of parathyroid gland damage, hypocalcemia may be transient, resolving within a few
months, or permanent, requiring lifelong oral
calcium and vitamin D supplementation.

p-value

Male

Duration (years)

Hypocalcemia after thyroid surgery was found
in 14 (12.39%) patients, whereas there was no
hypocalcemia in 99 (87.61%) patients. When
Stratification of hypocalcemiawas done on age
groups, it was found that there was no significant difference between different age groups as
shown in Table IV while the stratification of hypocalcemia with respect to gender is shown in
Table V which also showed no significant difference between male and female. Table VI & VII
have shown the stratification of hypocalcemia
with respect to duration of disease and BMI respectively. Stratification of hypocalcemia with
respect to type of thyroid surgery, place of living,
monthly income and education level is shown in
table VIII, IX, XI and XI respectively.

Particularly with ambulatory thyroid surgery,
which allows for early discharge of patients,
post-operative hypocalcemia is an important
consideration. In fact, some surgeons advocate
in discriminate post-operative calcium supplementation, though this approach has been contested.13 The interest in outpatient and shortstay thyroid surgery makes it especially helpful
for surgeons to be able to identify patients at risk
of developing hypocalcemia.14,15 Therefore, accurate and standardized outcomes data following thyroidectomy are essential.16,17
Unfortunately, although hypocalcemia is well
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Table 7: Stratification of hypocalcemia with respect to BMI
BMI (kg/m2)

Hypocalcemia

p-value

Present

Absent

≤27

07

29

>27

07

70

0.120

Table 8: Stratification of hypocalcemia with respect to BMI
Type

Hypocalcemia
Present

p-value
Absent

Total

10

52

Near-total

04

47

0.183

Table 9:Stratification of hypocalcemia with respect to place of living
Place of living

Hypocalcemia

p-value

Present

Absent

Rural

06

45

Urban

08

54

0.855

Table 10:Stratification of hypocalcemia with respect to monthly income
Monthly income
<20000

Hypocalcemia

p-value

Present

Absent

06

41

20001-40000

04

27

>40000

04

31

0.855

Table 11:Stratification of hypocalcemia with respect to education level
Monthly income

Hypocalcemia

Illiterate

01

p-value
14

Primary

03

17

Middle

03

28

Matric

03

25

Graduate

04

15

0.704

documented in the thyroid surgery literature,
there are significant limitations to the results
of previous studies. Perhaps most noteworthy, the reported hypocalcemia incidence rates
range widely; studies report that anywhere from
0.3%–66.2% of patients develop hypocalcemia
after thyroid surgery.18 Part of this variation in
incidence is likely related to the fact that reports
differ in the thyroid surgery procedure assessed.
Some studies, for example, include patients who
underwent not only total thyroidectomy, but
also less extensive procedures with relatively

low risk of hypocalcemia, such as thyroid lobectomy.19 Such reporting can underestimate the
incidence of hypocalcemia and may lead to misinterpretation.
Much of the variability among results may also
be attributed to the numerous clinical definitions of hypocalcemia used at different institutions. For instance, some authors consider
hypocalcemia to be the clinical presentation of
symptoms, whereas others document hypocalcemia on the basis of serum thresholds alone.20,21
To demonstrate the effect of relying on the literature to compare outcomes, the authors of one
recent study showed that their thyroidectomy
patient cohort had a post-operative hypocalcemia rate ranging from 0–46%, depending on
10 different definitions of hypocalcemia adopted by previous studies.22
Age range in my study was from 20 to 60 years
with mean age of 42.84 ± 8.83 years. Majority
of the patients 70 (61.95%) were between 41
to 60 years of age. Out of the 113 patients, 44
(38.94%) were male and 69 (61.06%) were females with male to female ratio of 1:1.6. Hypocalcemia after thyroid surgery was found in 14
(12.39%) patients, whereas there was no hypocalcemia in 99 (87.61%) patients. In several series the incidence of hypocalcaemia varied from
10.6% to 50% but may be as high as 83%.8In a
study, hypocalcemia was found in 12.0% patients after thyroid surgery.9 In another study, it
was found in 21.6% patients following thyroid
surgery.10 One more study has shown this prevalence as 39.0%.11
Post-operative hypocalcemia is a common and
most often transient event after extensive thyroid surgery. It may reveal iatrogenic injury to
the parathyroid glands and permanent hypoparathyroidism. In a study23 has prospectively
evaluated the incidence of hypocalcemia and
permanent hypoparathyroidism following total
or subtotal thyroidectomy in 1071 consecutive
patients. Postoperative serum calcium level under 2 mmol/l was observed in 58 patients (5.
4%). In 40 patients hypocalcemia was considered severe (confirmed for more than 2 days,
Pak J Surg 2021; 37(2):87-93
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symptomatic or both). At 1 year after surgery
five patients (0.5%) had persistent hypocalcemia. The author found that patients carried a
high risk for permanent hypoparathyroidism if
fewer than three parathyroid glands were preserved in situ during surgery or the early serum
parathyroid hormone level was </= 12 pg/ml,
the delayed serum calcium levels </= 8 mg/dl,
or the delayed serum phosphorus level >/= 4
mg/dl under oral calcium therapy. When one or
more of these criteria are present, long-term follow-up should be enforced to check for chronic
hypocalcemia and to avoid its severe complications by appropriate supplement therapy.23
In another prospective study24 including 2,631
patients has found that the incidence of hypoparathyroidism was 28.8 % (757 patients), including transient hypocalcemia (27.9 %-734 patients) and permanent hypocalcemia (0.9 %-23
patients). The rate of asymptomatic hypocalcemia was 70.80%. The incidence of permanent
hypocalcemia was higher in the symptomatic
hypocalcemia group (7.5 %) than in asymptomatic one (1.5 %). Female patients experienced
a transient post-operative hypocalcemia more
frequently than male patients (29.7 and 21.2 %,
respectively; p < 0.0001). The percentage developing hypocalcemia in patients in which parathyroid glands were intra-operatively identified
and preserved was higher than in the patients in
which the identification of parathyroid glands
was not achieved (29.2 vs. 18.7 %, p < 0.01).
This prospective study confirmed the main risk
factors for post-operative hypocalcemia: thyroid
cancer, nodal dissection, and female gender.
It further showed that identifying parathyroid
glands has an important role to prevent permanent hypocalcemia though with a higher risk of
transient hypocalcemia.24
In a study,25 overall incidence of hypocalcaemia was 23.6% (n=190) and that of permanent
hypocalcaemia was 1.61% (n=13). Onset was
delayed up to 3rd post-operative day in 13 patients. Hypocalcaemia was significantly associated with thyroidectomy for Grave’s Disease (P
= 0.001), Hashimoto’s thyroiditis (P = 0.003),
and with incidental parathyroidectomy (P =
Pak J Surg 2021; 37(2):87-93

0.006). The intra-operative assay of parathyroid
hormone showed low sensitivity (0.5) and satisfactory specificity (0.9) in predicting hypocalcemia.25 In another study conducted by Sakouti
et al26 regarding the incidence of transient and
permanent hypocalcemia after total thyroidectomy for thyroid cancer reveals higher incidenceof hypocalcemia after total thyroidectomy in
malignantdiseases of the thyroid. The incidence
increases more with thyroidectomy combined
with radical neck dissection. The incidence of
post-thyroidectomy hypocalcemia is more in
the toxic thyroid diseases than non-toxic diseases; this also attributes to the extensive surgical
dissection in the toxic disorders to avoid recurrence of the disease.26
Conclusion:
This study concluded that the percentage of
hypocalcemia after thyroid surgery was found
in 12.39% patients. So, we recommend that clinicians should prescribe their patients calcium
supplements post-operatively in order to prevent the hypocalcemia and its complications.
Also public awareness programs can be arranged
and general public can be educated for proper
screening and management of hypocalcemia after thyroid surgery in order to reduce the morbidity of these patients.
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