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Abstract

BACKGROUND: The serious complications of total and near-total thyroidectomy vary from hypocalcemia to
recurrent laryngeal nerve injury to tension hematoma. Post-operative hypocalcemia is common and has an incidence
of 1.3-83% in some studies.

AIM: The aim of the study is to evaluate the immediate post-operative sequence of serum-ionized calcium next to
entire or close entire thyroidectomy to describe the incidence degree of hypocalcemia.

METHOD: One hundred and seventy-four (174) patients who underwent total and near-total thyroidectomy were
investigated for serum-ionized calcium level preoperatively and on post-operative day (POD) 1 and 2, searching for
difference in serum-ionized calcium level preoperatively.

RESULTS: There was a significant difference between pre-operative serum-ionized calcium (Ca™) level and that in
POD1. The mean pre-operative ionized Ca was 1.23 + 0.47 mmol/l, while mean ionized Ca on POD1 was 1.175 ¢
0.11 mmol/l proposing decrease in mean of ionized Ca" in POD1 (p = 0.0001). There was also a significant difference
between pre-operative serum-ionized Ca"" level and that in POD2. The mean pre-operative ionized Ca was 1.23
+ 0.47 mmol/l, while the mean of ionized calcium on POD2 was 1.177 + 0.1 mmol/l suggesting decrease in mean
concentration of Ca™ in POD2 (p = 0.0001).

CONCLUSION: Significant number of patients who undergo near-total and total thyroidectomy develop decrease in

the serum concentration of calcium postoperatively.

Introduction

Total or near-total thyroidectomies are among
the most commonly performed surgeries worldwide.
They are associated with an acceptable rate of
complications, but such complications can cause
patient discomfort, others are attenuating and some are
seriously lethal [1]. Permanent hypocalcemia, bleeding,
and vocal cord palsy are serious complications.
Transient hypocalcemia is the most frequent
complication encountered following both total and
near-total thyroidectomies [2], [3], [4]. Hypocalcemia is
the most frequent metabolic and clinical complication
following major thyroidectomies. Hypocalcemia occurs
in an incidence of 1.3-83% post-thyroidectomy and it
may be silent clinically if not carefully investigated [5],
[6]. Abrupt and intensive decrease in the concentration
of calcium in plasma seems to be the cause of
occurrence of hypocalcemic symptoms despite it is
still not known at which level plasma calcium provokes
the appearance of hypocalcemia symptoms. It is also
still a subject of debate whether being knowledgeable
of this concentration level is important clinically or
not [6]. Hypocalcemia following thyroidectomy mainly

evolves due to many causes as unintentional removal
of the parathyroid gland, parathyroid ischemia from
devascularization, and damage. These induce
transient or permanent state of hypoparathyroidism.
Other mechanisms of developing hypocalcemia may
include sudden raise in serum calcitonin levels resulted
from manipulation during the operative procedure and
vitamin D deficiency [7], [8]. The etiology may also
involve hypocalcemia induced by alkalosis that results
from hyperventilation induced by post-operative pain in
addition to dilution of the already present calcium by
intraoperative and post-operative fluid therapy [9]. Well
knowledge of the anatomy of the parathyroid glands
is the cornerstone in decreasing the incidence of
hypocalcemia postoperatively [10]. Despite decreasing
post-operative hypocalcemia rate because of the
parathyroid preserving surgical techniques, transient
hypocalcemia rate is still high ranging between 6.9
and 49% in some studies [11], [12], [13]. Investigating
serum calcium levels postoperatively and specifically in
the immediate day 1 and day 2 may allow identifying
patients who developed hypocalcemia. The aim of
the study is to evaluate the immediate post-operative
sequence of serum-ionized calcium next to entire or
close entire thyroidectomy to describe the incidence
degree of hypocalcemia.
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Method

This is a cross-sectional study of 174 patients
who underwent total and near-total thyroidectomy for
any indication excluding those with proved malignancy
preoperatively and those with recurrent goiter. The study
attained after validation an informed agreement form
according to the WHO strategies for a study concerning
human focusses. The study was accomplished in Baquba
Teaching Hospital/Diyala Government/lIraq. Patients
excluded from the study were those who did not complete
the pre-operative records of serum calcium values and
those who have either hypocalcemia or hypercalcemia
preoperatively. As mentioned above, patients with
proved malignancy preoperatively on fine-needle
aspiration cytology and those with recurrent goiter were
also excluded from the study because of the high risk of
unintentional parathyroid removal, devascularization, and
damage in those patients. The laboratory tests needed
were pre-operative and post-operative measurement of
serum-ionized calcium levels on both post-operative days
1 (POD1) and 2. The laboratory tests were achieved at
the Teaching Laboratories in Baquba Teaching Hospital/
Diyala Government/lrag. A reference value of ionized
calcium at 1.12—1.32 mmol/l was considered normal [14].
Statistical analysis done was by SPSS 22, frequency and
percentage were used for categorical data and mean and
standard deviation (SD) for continuous data. t-test was
used for assessing the difference between continuous
variables. p < 0.05 is considered significant. The number
of approval of the ethics committee is 199 on April 25,
2020. The limitation is patient refused operation because
of changes in speaking and taste and may cause restrict
tongue movement during mastication.

Results

This was a cross-sectional study of 174 patients
for whom total or near-total thyroidectomies were
performed by the General Surgeons in Baquba Teaching

Frequency

gender

Figure 1: Gender distribution

Hospital in Diyala Government in Iraq between February
2018 and February 2021. One hundred and sixty-one
(92.53%) were females and 13 (7.47%) patients were
males (Figure 1). The patient's age ranged from 22 to
61 years, with a mean age of 36.3 + 9.4 years. There was
a significant difference between pre-operative serum-
ionized calcium (Ca"™") level and thatin POD1. The mean
pre-operative ionized Ca was 1.23 + 0.47 mmol/l, while
the mean mean ionized Ca on POD1 was 1.175 + 0.11
mmol/l suggesting a decrease in mean concentration of
ionized Ca""in POD1 (p = 0.0001) Table 1.

Table 1: Difference between means of concentration of serum-
ionized Ca" preoperatively and on POD1 and POD2 in mmol/l

Variables mean + SD t-test p-value
Ca'" preoperational 1.23+0.47 6.59 0.0001
Ca " PO day (1) 1.175+0.11

Ca"" preoperational 1.23 £0.47 6.7 0.0001
Ca" PO day (2) 1177 £ 0.1

Ca" PO day (1) 1.175+0.11 0.68 0.5
Ca" PO day (2) 1.177 0.1

There was also a significant difference between pre-
operative serum-ionized Ca™" level and that in POD2.
The mean pre-operative ionized Ca was 1.23 = 0.47
mmol/l, while the mean ionized Ca on POD2 was
1.177 + 0.1 mmol/l suggesting a decrease in the mean
concentration of Ca™ in POD 2 (p = 0.0001) Table 1.
However, there was no significant difference between
serum-ionized Ca"" level in POD1 and serum-ionized
Ca"" level in POD2. The mean ionized Ca on POD 1 and
2was 1.175+0.11 and 1.177 £ 0.1 mmol/l, respectively
(p = 0.5) Table 1. Concerning the gender, there was
no significant difference in the mean concentration of
serum-ionized calcium when compared preoperatively
and postoperatively on both PODs 1 and 2 Table 2.

Table 2: Difference between mean concentrations of calcium

between genders preoperatively and in POD1 and POD2 in
mmol/l

Variables Gender Mean Std. deviation p-value

Ca preoperational Female 1.23 0.05 0.75
Male 1.23 0.05

Ca POD1 Female 1.17 0.11 0.57
Male 1.19 0.12

Ca POD2 Female 1.18 0.1 0.61
Male 1.19 0.11

p < 0.05 (significant)

Discussion

Hypocalcemia following thyroidectomy is
an important subject to be investigated since the
19" century and yet, till today needs to be investigated
more [15], [16]. Lack of agreement on a specific
hypocalcaemia threshold point between studies led to
a loss of comparability about how the disease occurred.
Some authors separate asymptomatic hypocalcemia
from hypoparathyroidism, while other researchers
describe symptomatic patients as hypocalcemia [4],
[17]. Some surgeons routinely prescribe calcium
following total thyroidectomy. This, in turn, covers the
outcomes and henceforth altering the incidence of
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symptomatic and asymptomatic hypocalcemia [18],
[19]. Prescribing intravenous fluids both intraoperatively
and postoperatively can cause dilution of the blood and
a change in the concentration of plasma electrolytes
causing a transient decline in the plasma calcium,
magnesium, and phosphorus, in addition to the levels
of albumin and pH [20]. Antidiuretic hormone is a
stress hormone released as a response to trauma
(surgery) causing retention of water, and this may
contribute to hemodilution. Due to this hemodilution,
investigating either ionized or total calcium for
evaluating hypocalcemia is another confusing factor
[10]. Postoperatively, the parathyroid glands increase
their activity, increasing the levels of parathyroid
hormones to compensate for the decline in plasma
calcium [21]. About 99% of the total calcium found in the
skeleton present in the form of “hydroxyapatite crystals
[Ca10 (PO4) 6 (OH) 2]”. 1% only of bone calcium is
transferrable easily with the extracellular fluid below
the effect of parathyroid hormone, and this helps as a
quick improving mechanism for stopping an extreme
decrease or increase in concentration of calcium in both
the interstitial and intravascular fluids, but replacement
process depends on the bone preserve of calcium [22],
[23]. In the current study, we detected a significant
decrease in concentration mean of ionized calcium
on both POD 1 and day 2 in patients who underwent
total or near-total thyroidectomy in comparison to pre-
operative serum-ionized calcium level. This suggests
that hypocalcemia is a common event following
extensive surgeries of the thyroid gland. These results
are in concordance with those performed by Tolone
et al. who also revealed significant hypocalcemia
following extensive thyroidectomy and significant
decrease in the symptoms of this hypocalcemia by
routine prescription of oral calcium and vitamin D
supplements and heightening the likelihood of early
and safe discharge from the hospital [24]. Duraru et
al. in their study concluded that a reduction of 1 mg/dL
calcium over 12 h after thyroidectomy is independently
associated with risk of symptomatic hypocalcemia,
and routine supplementation of post-operative calcium
and vitamin D significantly reduces the danger of
transient hypocalcemia and its complications when
compared to calcium supplements alone [22]. The
level of ionized calcium on the first 2 days post
thyroidectomy documents reflection of the calcium
concentration when the intravascular volume changes
with the prescription of intravenous fluid and this
can be helpful in predicting patient going to develop
hypocalcemia [25]. One significant feature definite
to thyroidectomy is a contribution of the “parathyroid
glands” during thyroidectomy. If all glands are affected
because of damage to their vascular supply or
unintentional elimination, a severe decay in parathyroid
hormone levels happens, causing additional powerful
hypocalcemia. Numerous surgeons have the rule of
delaying the hospitalization time for screen calcium
levels after operation and to inhibit patient admission to

hospital again due to symptomatic hypocalcemia [26].
Jong-Lyel et al. concluded in their study that routine
prescription of calcium and vitamin D orally is
active in declining the occurrence and harshness of
hypocalcemia following entire thyroidectomy [27].

Conclusion

A significant number of patients who undergo
near-total and total thyroidectomy develop a decrease
in the serum concentration of calcium postoperatively.
We recommend routine supplementation of oral calcium
and vitamin D in patients who underwent extensive
thyroid surgery to prevent the symptoms related to
hypocalcemia. The surgeon on follow-up visits decides
the duration.
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