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ABSTRACT

Background: Hypocalcaemia causing transient or definitive hypoparathyroidism is the most frequent complication following thyroidectomy. We
aimed to assess the pre-op and post op serum calcium levels in patients undergoing total/ near total thyroidectomy.
Method: A prospective review of retrospectively collected data was analyzed to study the post-operative hypocalcaemia in patients undergoing

total/ near total thyroidectomy.

Results: The post-operative mean corrected calcium level at 6, 12 and 24 hours after thyroidectomy was 8.37 mg/dl, 8.47 mg/dl and 8.77 mg/dl
respectively with the nadir for hypocalcaemia occurring at 24 hours post operatively. Post-operative hypocalcaemia had a female preponderance.

Conclusion: Post-operative hypocalcaemia is one of a dreaded

complications of hypothyroidism. Meticulous attempts at surgery to identify

and preserve the parathyroid must be made. Early diagnosis and treatment can reduce the post-operative morbidity and mortality associated with

hypocalcaemia.
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INTRODUCTION 8.5 mg/dl, while 12 patients (60%) had serum calcium levels in the

Hypocalcaemia is the most common complication after thyroidectomy.
The reported incidence of transient hypocalcaemia ranges from 1.6 % to
50 %, while that of permanent hypocalcaemia is 0.5- 2.0 %. The
differences in definitions of hypocalcaemia, operative procedure and
surgeon expertise is responsible for the wide range of incidence of
hypocalcaemia. Hence, strategies like biochemical tests to assess
calcium levels, routine use of oral calcium and/ or Vit D post- operatively,
have to be adopted to minimize the incidence of hypocalcaemia, which in
turn reduce the cost and duration of hospital stay as well as the number of
follow up visits to the hospital.

MATERIALSAND METHODS

A retrospective review of prospectively collected data was performed
in 20 patients who underwent total/ near total thyroidectomy from Jan
2016 to Mar 2018 ata tertiary care hospital in southern India.

INCLUSION CRITERIA-

1. All patients who underwent total/ near total thyroidectomy with/
without neck dissection

2. Patient who had undergone calcium level monitoring during post-
operative period for 48 hours

EXCLUSION CRITERIA-

1. Allpatients undergoing lobectomy/ hemi thyroidectomy

2. Patients with no previous history of parathyroid disease/ medical
renal disease

Serum calcium and albumin level were determined the day before the
surgery. The corrected serum calcium was measured at 8 hours, 24
hours and 48 hours after the surgery. Corrected serum calcium was
calculated with the following equation: Corrected serum calcium =
Serum Ca (mg/dl) + 0.8 x [ 4 — Albumin(mg/dl) |

RESULTS

In our study we had included 20 patients who had undergone
thyroidectomy. There was female preponderance of patients
undergoing thyroidectomy with 17(85%) patients being female and
03(15 %) patients being male (Graph 1). The majority of patients
operated were above 40 years (Chart 1) and the mean age of patient
analyzed in the study was 45.05 years. 18 patients underwent near total
thyroidectomy, one patient underwent total thyroidectomy and one
underwent total thyroidectomy + central compartment neck
dissection.

In this study the calcium levels of all the 20 patients in the pre-
operative ranged from 8.6 to 9.3 mg/dl. The post-operative mean
corrected serum calcium level at 6, 24 and 48 hours after surgery was
8.37 mg/dl, 8.46 mg/dl and 8.77 mg/dl respectively. At 6 hours after the
surgery, 08 patients (40%) had mean corrected serum calcium level <

range of 8.5-10 mg/dl. Out of the eight patients who developed
hypocalcaemia, 3 were males (37.5%) and 5 (62.5%) were females
[Table 4] At 24 hours after the surgery, 14 patients (70%) had mean
corrected serum calcium level < 8.5 mg/dl while 06 patients (30%) had
mean corrected serum calcium level in the range of 8.5-10 mg/dl. Of
these 14 patients developing hypocalcaemia, 6 were males (42.85%)
and 8 patients were females (57.14%). However, all the patients with
serum calcium < 8.5 mg/dl where asymptomatic.

The post-operative histopathological examination revealed that 90%
of the patients had Multinodular goiter, 5 % had lymphocytic
thyroiditis and the rest 5 % had papillary carcinoma thyroid (Table 3)

TABLE 1- Gender wise distribution of patient undergoing Thyroidectomy

Sex Number Percentage
Males 03 15 %
Females 17 85%

TABLE 2- Post-operative serum calcium levels in patients undergoing
Thyroidectomy

Corrected Calcium levels |After 8 fter 24 After 48
hours hours hours
8.5 mg/dl 08 14 05
8.5-10.5 mg/dl 12 06 15

TABLE 3- Post—op diagnosis of patients undergoing Thyroidectomy

Diagnosis — HPE exam No. of patients  |Percentage
Multinodular Goiter 18 90 %
Lymphocytic Thyroiditis 01 5%
Papillary carcinoma 01 5%

TABLE 4. Gender wise distribution of patient developing post-op
Hypocalcaemia

At 6 hours At 24 Hours
IFemales 62.5 % 57.15 %
Males 37.5 % 42.85 %
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GRAPH 1 - Distribution of age in the study population
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GRAPH 2- Type of thyroidectomy

DISCUSSION

Post-operative hypocalcaemia is one of the most frequent complications
following total or near thyroidectomy. The incidence varies, with
transient hypocalcaemia ranging from 1.6 % to 50 %, while that of
permanent hypocalcaemia from 0.5- 2.0 % [14]. The causes of
hypocalcaemia after total/ near total thyroidectomy are multifactorial
which include devascularization and unintentional excision of
parathyroid glands during surgery owing to the close proximity of the
thyroid capsule , destruction of the parathyroid glands as a result of
lymphadenectomy along the recurrent laryngeal nerve (RLN), or
hypoparathyroidism due to hematoma formation, hyperthyroidism
secondary to Graves’ disease or a functioning adenoma, , retrosternal
goiter and preoperative low serum Vit D (low sunlight, alcoholism).

There is no definitive evidence on the impact of age on the
development of post-operative hypocalcaemia in the literature. Some
studies suggest that temporary post-operative hypocalcaemia is more
common in younger patients [15, 16], while others suggest it is more
common in older patients [17, 18]. A meta-analysis of five studies with
2576 patients revealed no significant association between patient age
and temporary hypocalcaemia [15, 19-20, 22]. While a meta-analysis
of 10 studies involving 3443 patients showed that temporary
postoperative hypocalcaemia was more common in women [12, 15-
18, 23, 25]. In our study the incidence of hypocalcaemia was more
common in females with 62.55 % females developing hypocalcaemia
at 6 hours after the surgery while 57.56 % developing hypocalcaemia
at 24 hours after the surgery [Table 4].

Several studies have found that temporary post-operative hypocalcaemia
develops more often in patients who have a markedly decreased level of
calcium before surgery [32, 35]. However, a meta-analysis of six studies
with 2493 patients did not reveal a statistically reliable association
between pre-operative calcium and the frequency of temporary
hypocalcaemia [1-5, 7]. A sharp decrease in calcium after Total
Thyroidectomy is associated with temporary hypocalcaemia [6,8-12]. In
a multicenter study with 1157 patients, Hallgrimsson et al. found that
patients who experienced a 2-3% decrease in postoperative calcium in
the 24 hours following surgery, in comparison with the pre-operative
level of calcium, had a 94% chance of developing temporary
hypocalcaemia. Changes in the levels of calcium in the blood during the
first 24 hours following surgery allow prediction of temporary
hypocalcaemia with 19-91% sensitivity [3, 35, 36]. A blood calcium
concentration of 1.88 mmol/L (7.52 mg/dl) or less during the first 24
hours after surgery has been associated with permanent hypocalcaemia
[13, 14, 31]. Two other studies have demonstrated that there is an
increased risk of developing permanent hypocalcaemia if the level of
calciumin the blood remains at 2 mmol/L or less, 1-3 weeks after surgery
[32]. Tartaglia et al. revealed that measurement of ionized calcium was
more reliable than measurement of calcium in post-TT patients, in the
immediate and long-term follow-up [37].

Controversy exists concerning the most relevant measurements and the
best time for their determination in predicting postoperative transient or
permanent hypoparathyroidism. Some studies describe decreasing serum
calcium levels within the first 48 hours after surgery as a safe predictor of
post-operative hypoparathyroidism. In our study hypocalcaemia was more
common at 24 hours after thyroidectomy (70 %).

The nadir for hypocalcaemia occurs at around 24-48 hours post
operatively but may be delayed up to post —operative day 04. Acute
hypocalcaemia results in decreased ionized calcium and increased
neuromuscular excitability. Patient initially develop circumoral and
fingertip numbness and tingling. Physical examination reveals positive
Chvostek’s sign — contraction of facial muscles elicited by tapping on the
facial nerve and Trousseau’s sign — Carpal spasm induced by inflation of
a blood pressure cuff to 20 mmHg above the patient's systolic blood
pressure for 3 min. Tetany, which is characterized by tonic-clonic
seizures, carpopedal spasms, and laryngeal stridor may prove fatal and
should be avoided. Severe hypocalcaemia can induce seizures,
carpopedal spasm, bronchospasm, laryngospasm, and prolongation of
the QT interval. Most patients with post-operative hypocalcaemia can be
treated with oral calcium and Vit D supplementation. Intravenous
calcium should be reserved for severe or symptomatic hypocalcaemia
and can be administered as Calcium chloride or calcium gluconate, but
calcium gluconate is typically favored due reduced risk of tissue toxicity.
While treating severe or symptomatic hypocalcaemia 1 -2 gm of calcium
gluconate mixed in 50—100 ml of 5% Dextrose is administered over 10—
20 minutes followed by continuous infusion of 0.5-1.5 mg/kg/hr of
elemental calcium.

The primary function of PTH is to maintain the extracellular fluid
(ECF) calcium concentration within a narrow normal range. The
hormone acts directly on bone and kidney and indirectly on intestine
through its effects on synthesis of 1,25 (OH)2D to increase serum
calcium concentrations; in turn, PTH production is closely regulated
by the concentration of serum ionized calcium. This feedback system
is the critical homeostatic mechanism for maintenance of ECF
calcium.

The measurement of post-operative PTH is useful in predicting the
need for calcium and Vit D after total thyroidectomy. There is no
consensus on the optimal timing of the measurement of postoperative
PTH, the cut off for high risk classification, or the percentage drop of
PTH in literature. PTH checked one to six hours after thyroidectomy
has been shown to have an excellent accuracy in identifying which
patients will have symptomatic hypocalcaemia [18, 21, 26, 27]. PTH
has a short half-life (2-5 minutes) and owing to its rapid turnover,
serum PTH is a good marker of immediate parathyroidism function.

The measurement of post-operative PTH is useful for the need of
calcium and Vit D after total thyroidectomy. Perioperative PTH is
currently the most emphasized biomarker of impending post-operative
hypocalcaemia. In the systematic review and meta-analysis by Edafe
et al, a low post-operative PTH level (defined as less than 6-35pg/mL)
between 1 hour and one day after thyroidectomy had a high sensitivity
(69%-100%) and specificity (81%-100%) for predicting post-
operative hypocalcaemia.

Hypocalcaemia in patients with hyperthyroidism secondary to Graves’
disease or a functioning adenoma is due brisk uptake of calcium into the
bones postoperatively as euthyroid state is achieved. The multivariate
analysis by Thomusch et al. demonstrated that, in patients with Graves’
disease, both temporary and permanent hypocalcaemia developed more
often following TT [20]. Further, a meta-analysis of four studies with
6681 patients showed a greater frequency of post-operative temporary
hypocalcaemia in patients with Graves’ disease [20, 24, 26, 36].
Makaieff et al.[23] reported a 4.6 % incidence of permanent
hypoparathyroidism after 117 re-operations and a 2.1 % incidence after
surgery on 220 substernal goiters. In a series of 180 cases of thyroid
cancer, Schwartz and Friedman [35] reported a 2.3 % permanent
hypoparathyroidism rate. Sim and Soo reported a rate of 3.4 % in 149
cases while Hundahl etal. [25] reported a rate of 10 %.

Incidental parathyroidectomy is not so uncommon during thyroidectomy.
Most authors believe that a single functioning gland is enough to restore
normal parathyroid activity, but some believe that at least 3 glands are
necessary for the normal functioning of the parathyroid activity. The use of
immediate parathyroid implantation of 1 mm fragments of saline chilled
tissue into pockets made in sternocleidomastoid muscle or brachioradialis
muscle is extremely effective in avoiding permanent hypocalcaemia. The
greater the number of parathyroid gland found during surgery, the lower the
chance of hypocalcaemia. The study by Thomusch et al. determined that
permanent post-operative hypocalcaemia was more likely to develop
if less than two parathyroid glands were found during surgery [40]. On
the other hand, other studies have found that more parathyroid gland
found during surgery may be associated with temporary hypocalcaemia
[12,25].
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CONCLUSION

Post-operative hypocalcaemia is one of a frequent and dreaded
complications of thyroidectomy. Preoperative preparation, meticulous
attempts at surgery to identify and preserve the parathyroid can help to
prevent the complications. Early diagnosis with serial monitoring of
serum calcium levels along with careful monitoring of the signs and
symptoms of hypocalcaemia is an efficient and cost effective tool to
reduce the post-operative morbidity and mortality associated with
hypocalcaemia associated with thyroidectomy.
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