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ABSTRACT

Background

Postoperative hypocalcaemia remains the most frequent early complication after total
thyroidectomy. Even when transient, it may increase patient discomfort, delay discharge, and
necessitate calcium supplementation and closer biochemical surveillance.

Aim

To determine the incidence of postoperative hypocalcaemia following total thyroidectomy,
identify associated risk factors, and assess short-term postoperative outcome.

Methods

This prospective observational study was conducted in the Department of General Surgery at
a tertiary care centre. Forty-six patients who underwent total thyroidectomy were included.
Postoperative hypocalcaemia was defined as serum total calcium <8.0 mg/dL at any
postoperative measurement. Serum calcium was monitored at 6 hours, 24 hours, and 48 hours
after surgery. Demographic, clinical, operative, and postoperative variables were recorded.
Associations between risk factors and postoperative hypocalcaemia were analysed using chi-
square test, Fisher’s exact test, and Student’s t-test where appropriate.

Results

The mean age of the study population was 45.20+12.17 years, and 33 patients (71.7%) were
women. Malignancy was the commonest indication for surgery in 27 patients (58.7%),
followed by multinodular goitre in 13 (28.3%) and Graves’ disease in 6 (13.0%).
Postoperative hypocalcaemia occurred in 26 patients, giving an incidence of 56.5%.
Hypocalcaemia was significantly associated with female sex, older age, lower preoperative
serum calcium, central compartment neck dissection, parathyroid tissue in the specimen, and
malignant or Graves’ pathology (all p<0.001). Twenty-four patients required oral calcium
supplementation and two required intravenous calcium. Mean hospital stay was longer in the
hypocalcaemia group than in the normocalcaemia group (2.58+0.64 vs. 1.00+0.00 days,
p<0.001).

Conclusion
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Early postoperative hypocalcaemia was common after total thyroidectomy in this series.
Careful operative technique, meticulous parathyroid preservation, and structured
postoperative calcium monitoring may reduce morbidity and facilitate timely management.
Keywords: Total Thyroidectomy, Hypocalcaemia, Thyroid Surgery, Postoperative
Complications, Calcium Supplementation, Central Neck Dissection.

INTRODUCTION

Total thyroidectomy is a standard surgical procedure for a broad range of thyroid disorders,
including multinodular goitre, Graves’ disease, and thyroid malignancy. Despite refinements
in surgical technique and perioperative care, postoperative hypocalcaemia remains the most
frequent early complication after bilateral thyroid surgery. In most patients, the underlying
event is transient postoperative hypoparathyroidism caused by gland manipulation, vascular
compromise, thermal injury, venous congestion, or inadvertent parathyroid excision during
dissection.!!-*!

The clinical presentation is variable. Some patients develop only biochemical
hypocalcaemia, whereas others present with perioral numbness, paresthesia, muscle cramps,
carpopedal spasm, or more overt neuromuscular irritability. The reported incidence therefore
varies widely across studies because definitions are not uniform and because timing of
calcium estimation, operative extent, and case mix differ considerably between series.l*®
Early postoperative calcium measurement remains useful in identifying patients who are
likely to become symptomatic or require prolonged supplementation.!”!

Interest has gradually shifted from merely documenting incidence to understanding
who is at risk and why. Female sex, Graves’ disease, malignant pathology, central
compartment dissection, incidental parathyroidectomy, failure of in situ parathyroid
preservation, and low preoperative vitamin D or calcium status have all been implicated,
although their relative contribution differs across cohorts.[*1% Alongside risk stratification,
several studies and meta-analyses have shown that routine calcium with or without vitamin D
supplementation may reduce transient hypocalcaemia and lessen the requirement for rescue
therapy in selected patients.!!!-13]

This question remains clinically relevant in contemporary practice. Large
observational and meta-analytic studies continue to refine the definition, prediction, and
prevention of post-thyroidectomy hypocalcaemia and hypoparathyroidism, particularly in
relation to permanent dysfunction and early management pathways.!!*!3 Local hospital-based
data are still valuable because pathology profile, nutritional status, operative complexity, and
postoperative monitoring protocols differ across institutions. The present study was therefore
undertaken to determine the incidence of postoperative hypocalcaemia following total
thyroidectomy, identify associated risk factors, and evaluate short-term outcome in our
setting.

MATERIALS AND METHODS
This prospective observational study was conducted in the Department of General Surgery at
a tertiary care teaching hospital. All patients who underwent total thyroidectomy during the
study period and had complete postoperative calcium measurements were included. The final
study population comprised 46 patients.

Patients aged 18 years and above who underwent total thyroidectomy were eligible
for inclusion. Cases with incomplete biochemical follow-up or missing operative data
relevant to the study variables were excluded from the final analysis.
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For each patient, age, sex, surgical indication, preoperative serum calcium,
postoperative serum calcium at 6 hours, 24 hours, and 48 hours, performance of central
compartment neck dissection, presence of parathyroid tissue in the surgical specimen,
requirement of calcium supplementation, and length of hospital stay were recorded.

Postoperative hypocalcaemia was defined as serum total calcium less than 8.0 mg/dL
at any postoperative time point. Serum calcium was measured at postoperative day 0, six
hours after surgery, postoperative day 1, twenty-four hours after surgery, and postoperative
day 2, forty-eight hours after surgery.

Data were entered in Microsoft Excel and analysed using SPSS. Continuous variables
were expressed as mean with standard deviation, while categorical variables were presented
as frequency and percentage. Association between categorical variables and postoperative
hypocalcaemia was assessed using chi-square test or Fisher’s exact test as appropriate.
Continuous variables were compared using Student’s t-test. A p-value below 0.05 was
considered statistically significant.

RESULTS

A total of 46 patients were included in the study. The age of the patients ranged from 22 to 68
years, with a mean age of 45.20+12.17 years. Females constituted the majority of the cohort,
accounting for 33 patients (71.7%), while 13 patients (28.3%) were males. The most common
indication for surgery was malignant thyroid disease, seen in 27 patients (58.7%), followed
by multinodular goitre in 13 cases (28.3%) and Graves’ disease in 6 cases (13.0%). The
indication-wise distribution is shown in Figure 1.

Surgical indications for total thyroidectomy

== Malignant: 27 (58.7%)
=== Multinodular goitre: 13 (28.3%)
mmm Graves' disease: 6 (13.0%)

Figure 1. Surgical indications for total thyroidectomy

Donut chart shows the proportional distribution of malignant disease, multinodular goitre,
and Graves’ disease in the study cohort.

Postoperative hypocalcaemia occurred in 26 of 46 patients, giving an overall
incidence of 56.5%. Mean serum calcium declined from 9.14+0.35 mg/dL preoperatively to
8.50+0.63 mg/dL at 6 hours, 8.05+0.80 mg/dL at 24 hours, and 8.21+0.76 mg/dL at 48 hours
postoperatively. The serial calcium trend is presented in Figure 2.
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Mean serum calcium from preoperative period to 48 hours
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Figure 2. Mean serum calcium from the preoperative period to 48 hours after surgery

Bars represent mean serum calcium values, error bars denote standard deviation, and the
dashed line indicates the biochemical cutoff used for postoperative hypocalcaemia.

Surgical indication showed a marked association with postoperative calcium status.
None of the 13 patients with multinodular goitre developed hypocalcaemia. In contrast, all 6
patients with Graves’ disease and 20 of 27 patients with malignant thyroid disease developed
postoperative hypocalcaemia (p<0.001). This pattern is illustrated in Figure 3.

Postoperative hypocalcaemia across surgical indications
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Figure 3. Postoperative hypocalcaemia across surgical indications
Stacked bars show the number of patients with and without postoperative hypocalcaemia
within each diagnostic category.
Patients who developed postoperative hypocalcaemia were older than those who did
not, with mean ages of 51.73+10.87 and 36.70+7.80 years respectively (p<0.001). Female sex
was strongly associated with hypocalcaemia. Of 33 women, 25 (75.8%) developed
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hypocalcaemia, whereas only 1 of 13 men (7.7%) did so (p<0.001). Central compartment
neck dissection was performed in 14 patients, and all 14 developed postoperative
hypocalcaemia, compared with 12 of 32 patients who did not undergo central compartment
dissection (p<0.001). Similarly, parathyroid tissue in the surgical specimen was identified in
18 patients, and all 18 developed postoperative hypocalcaemia, whereas only 8 of 28 patients
without parathyroid tissue in the specimen developed hypocalcaemia (p<0.001). Figure 4
summarises the distribution of these selected risk factors by calcium status.

Short-term postoperative outcome also differed clearly between groups. Twenty-four
patients required oral calcium supplementation and two required intravenous calcium. Mean
duration of hospital stay in the entire cohort was 1.89+0.92 days. Patients with postoperative
hypocalcaemia stayed significantly longer in hospital than those without hypocalcaemia
(2.58+0.64 vs. 1.00+0.00 days, p<0.001).

Selected risk-factor distribution by calcium status
B Hypocalcaemia group
100 96.2% B8 Normocalcaemia group
804
= 69.2%
a
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é 40.0%
= 40
o
20
0.0% 0.0%
9 Female sex CCND Parathyroid in specimen
Figure 4. Selected risk-factor distribution by calcium status

Grouped bars depict the within-group percentage of female sex, central compartment neck
dissection, and parathyroid tissue in the specimen in hypocalcaemic and normocalcaemic
patients.

Variable Value
Mean age (years) 4520+ 12.17
Female, n (%) 33 (71.7)
Male, n (%) 13 (28.3)
Malignant thyroid disease, n (%) 27 (58.7)
Multinodular goitre, n (%) 13 (28.3)
Graves’ disease, n (%) 6 (13.0)
Mean preoperative calcium (mg/dL) 9.14+0.35

Table 1. Baseline demographic and clinical profile of the study population (n=46)

Outcome variable Value
Postoperative hypocalcaemia, n (%) 26 (56.5)
No postoperative hypocalcaemia, n (%) 20 (43.5)
Mean POD 0 calcium (mg/dL) 8.50 £0.63
Mean POD 1 calcium (mg/dL) 8.05 £ 0.80
Mean POD 2 calcium (mg/dL) 8.21+0.76
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Oral calcium supplementation, n (%) 24 (52.2)
Intravenous calcium supplementation, n (%) 2 (4.3)
Mean hospital stay, overall (days) 1.89 £0.92
Mean hospital stay in hypocalcaemia group (days) 2.58 £0.64
Mean hospital stay in normocalcaemia group (days) 1.00 = 0.00

Table 2. Incidence of postoperative hypocalcaemia and short-term outcome

. Hypocalcaemial Hypocalcaemia
Variable pl}j:,)sent (n=26) a}l,)l;ent (n=20) p-value
Age (years), mean + SD 51.73+10.87 | 36.70+7.80 |<0.001
Female sex, n (%) 25 (96.2) 8 (40.0) <0.001
Male sex, n (%) 1(3.8) 12 (60.0)
Preoperative calcium (mg/dL), mean + SD 8.89 +0.22 947+0.14 |<0.001
Malignant thyroid disease, n (%) 20 (76.9) 7 (35.0) <0.001
Graves’ disease, n (%) 6 (23.1) 0
Multinodular goitre, n (%) 0 13 (65.0)
Central compartment I(l(;C)k dissection present, n 14 (53.8) 0 <0.001
0
Parathyroid tissue in specimen present, n (%) 18 (69.2) 0 <0.001
Hospital stay (days), mean + SD 2.58 £0.64 1.00+£0.00 [<0.001

Table 3. Factors associated with postoperative hypocalcaemia

DISCUSSION

The present study showed that early postoperative hypocalcaemia was common after total
thyroidectomy, occurring in 56.5% of patients when a biochemical threshold of serum total
calcium below 8.0 mg/dL at any postoperative time point was applied. That figure sits toward
the higher end of published ranges, but it is still interpretable within the context of the
literature, where incidence varies substantially according to the biochemical definition used,
the timing of calcium estimation, the proportion of malignant and Graves’ disease cases, and
whether associated neck dissection is performed.!!-¢!

The profile of our cohort helps explain this burden. Malignant thyroid disease
constituted the largest indication group, and all patients with Graves’ disease in the present
series developed postoperative hypocalcaemia. Similar patterns have been described in both
large institutional and multicentre studies, where Graves’ disease, thyroid cancer, and more
extensive central compartment clearance have consistently emerged as higher-risk settings for
postoperative calcium disturbance. !

Female sex was significantly associated with postoperative hypocalcaemia in our
study. This finding is in keeping with pooled analyses that have repeatedly identified female
sex as a clinical predictor, even though the mechanism is probably multifactorial and may
reflect underlying disease profile, gland vascularity, hormonal milieu, and nutritional factors
rather than sex alone.¥ Older age also showed a significant association in our cohort,
although age has not been uniformly significant across all datasets. The association in our
patients may partly reflect the clustering of malignant disease and more complex surgery in
older individuals.

Lower preoperative calcium was another important finding in the present series.
Earlier work has suggested that reduced preoperative calcium or vitamin D reserve may
lower the physiologic buffer available after transient postoperative parathyroid
dysfunction.l**! Studies examining preoperative vitamin D have reported mixed strength of
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association, but several have still shown that deficiency is linked to a greater postoperative
risk and longer hospital stay."

Two operative variables were especially striking. All patients who underwent central
compartment neck dissection developed postoperative hypocalcaemia, and every patient in
whom parathyroid tissue was identified in the specimen also became hypocalcaemic. These
findings align with the established surgical principle that functional in situ preservation of the
parathyroid glands is more important than simply identifying them anatomically.
Contemporary work has shown that inadvertent parathyroid excision, compromised
vascularity, and more extensive nodal dissection all increase the risk of postoperative
hypocalcaemia or hypoparathyroidism.>-310:14]

Short-term outcome in our series also deserves emphasis. Most patients responded to
oral calcium supplementation, while a small minority required intravenous correction. The
hypocalcaemia group had a clearly longer hospital stay. This mirrors the preventive literature,
where routine postoperative calcium with or without vitamin D has been shown to reduce
transient hypocalcaemia and, in some studies, the need for more intensive rescue
treatment.[''"!3) In practical terms, even transient hypocalcaemia matters because it affects
discharge planning, cost, and patient comfort.

The study has limitations. It was a single-centre series with a modest sample size, and
the patient-level dataset did not include postoperative parathyroid hormone or systematic
vitamin D values for all cases. Still, the findings remain clinically useful. They support what
larger reviews have also emphasized: post-thyroidectomy hypocalcaemia is common, risk is
not randomly distributed, and careful parathyroid preservation combined with structured
postoperative surveillance remains central to safer thyroid surgery.!!:!415]

CONCLUSION

Early postoperative hypocalcaemia was common after total thyroidectomy in this series,
occurring in 56.5% of patients. Female sex, older age, lower preoperative serum calcium,
malignant or Graves’ pathology, central compartment neck dissection, and parathyroid tissue
in the specimen were significantly associated with its occurrence. Most patients responded to
oral calcium supplementation, but hospital stay was longer in the hypocalcaemia group.
Careful dissection with meticulous parathyroid preservation, combined with structured
postoperative calcium monitoring, may help reduce morbidity after total thyroidectomy.
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