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ABSTRACT

Objectives: To estimate the prevalence of 
hypocalcemia following total thyroidectomy (TT) at 
a tertiary center.

Methods: This retrospective study was conducted 
between 2014 and 2019 at King Abdulaziz 
University Hospital (KAUH), Jeddah, Saudi 
Arabia. The study was based at the Department of 
General Surgery and was approved by the Research 
Ethics Committee of KAUH. Medical records of 154 
patients who had undergone TT were reviewed. Data 
such as age, gender, level of postoperative calcium at 
24 and 48 hours after surgery, parathyroid hormone 
(PTH) levels, central neck dissection (CCND), 
histological diagnosis were entered into Microsoft 
Excel sheets.

Results: Hypocalcemia occurred more on the second 
day after surgery in 67.4% of patients. Among them, 
83.9% were female and 16.1% were male. The 
majority of patients were asymptomatic and benign 
thyroid disease was the most common. There was a 
significant association between hypocalcemia and the 
PTH level (p<0.001). 

Conclusion: There was a high prevalence of 
hypocalcemia on the second day after surgery. 
Presence of hypocalcemia association with the PTH 
level. Meticulous surgical technique and preservation 
of parathyroid vascularity are important in preventing 
postoperative hypocalcemia. 
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Hypocalcemia is a common complication of 
total thyroidectomy (TT) and can be either 

transient or permanent.1 The prevalence of permanent 
hypocalcemia was 0.11%, while the prevalence of 
transient hypocalcemia 7%.2 There are many causes 
of postoperative hypocalcemia (PoSH), including 
accidental damage or devascularization of the blood 
supply to the parathyroid gland during the procedure. 
In addition, “hungry bone” syndrome, which is an 
increase in the blood calcium absorption rate by the 
bones, may occur.3,4 Hypocalcemia manifests as perioral 
and aural parasthesia, vocal cord paralysis, abnormal 
dermal sensations, involuntary muscle contractions, 
convulsions, and a prolonged electrocardiogram QT 
interval. Congestive heart failure may also occur.5 The 
risk of hospitalization markedly increases in the period 
immediately following TT due to the symptoms of 
hypocalcemia.2

Previous studies have proposed risk factors for 
hypocalcemia. Among them, female gender, older age, 
hyperthyroidism, thyroid malignancy, undergoing a 
follow-up surgical procedure, sub-sternal localization 
of thyroid tissue, undergoing cervical lymph node 
dissection, and having an enlarged thyroid gland have 
been suggested as factors associated with increase in risk 
of hypocalcemia.6 Finally, the risk of PoSH has been 
reported to increase with age, which is associated with 
vitamin D deficiency.7  A previous study that examined 
the predictors of PoSH in patients undergoing TT 
has reported that 64.2% of patients had become 
hypocalcemic.1 Nevertheless, the evidence regarding 
the prevalence of PoSH is insufficient in Saudi Arabia. 
The present study aim to estimate the prevalence of 
hypocalcemia among patients who had undergone 
TT at King Abdul-Aziz University Hospital (KAUH), 
Jeddah, Saudi Arabia.

Methods. This retrospective study was conducted 
between 2014 and 2019 at KAUH, a tertiary center 
in Jeddah, Saudi Arabia. The study was based at the 
Department of General Surgery and was approved by 
the Research Ethics Committee of KAUH. Medical 
records of 154 patients who had undergone TT were 
reviewed.

Information extracted from the medical records 
and entered by Microsoft Excel sheet 2010 included 
data on age, gender, histological diagnosis, level of 
postoperative calcium at 24 and 48 hours after surgery, 
parathyroid hormone (PTH) levels, details of central 
neck dissection (CCND), symptoms of hypocalcemia, 
and vitamin D and calcium supplements. Patient with 
calcium level <2.12 mmol/L (normal level 2.12mmol/L 
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to 2.52 mmol/L). Patient with PTH <1.18 mmol/L 
(normal level 1.18 mmol/L to 8.43 mmol/L).

All surgeries were carried out by experts who 
were well-trained in TT procedure. All patients were 
informed regarding the risk of this procedure and 
provided consent. Patients were eligible for inclusion if 
they were aged 18 years or above and had undergone 
TT. There were no exclusion criteria. The occurrence of 
hypocalcemia was the primary outcome.

Statistics analysis. Information were extracted from 
the medical records and entered using a Microsoft 
2010 Excel sheet. Statistical Package for Social Sciences 
version 21 (IBM Corp, Armonk, NY, USA) was used for 
analyses. Continuous variables are reported as means and 
standard deviations. Additionally, categorical variables 
are reported as frequencies and percentages. Further, 
we used Chi-square test to evaluate the relationship 
between the qualitative variables. A p-value <0.05 was 
considered statistically significant.

Results. Among 154 patients who had undergone 
TT, there were 127 (82.5) females and 27 (17.5%) 
males. The mean age of patients at the time of surgery was 
43.23±12.16 years (Table 1). Calcium levels measured 
on 2 consecutive days post-surgery demonstrated that 
the frequency of hypocalcemia was the highest on the 
second day, when it was detected in 87 (67.4%) patients, 
with a mean calcium level of 2.03±0.17 mmol/L (normal 
range, 2.12 mmol/L–2.52 mmol/L) (Table 2). Among 
patients with hypocalcemia, there were 73 (83.9%) 
females and 14 (16.1%) males. The majority of 
patients had asymptomatic hypocalcemia; symptomatic 
patients (n=18, 20.7%) complained of numbness. 
In addition, 50 (57.5%) hypocalcemia patients 
had benign disease, and 37 (42.5%) had malignant 
disease. Among the patients with hypocalcemia, 31 
(91.2%) developed hypoparathyroidism, while 6 
(8.8%) developed hyperparathyroidism. There was 
a significant relationship between hypocalcemia and 
PTH level. However, there was no relationship between 
hypocalcemia and gender, type of disease, and CCND 
status or postoperative supplement prescribed (Table 3).

Discussion. Over the past several years, TT has 
become popular as treatment for benign and malignant 
thyroid disease due to its effectiveness in preventing 
disease recurrence and lowering the risk of corrective 
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Table 1 - Demographic and clinical characteristics of 
patients who had undergone total thyroidectomy 
(N=154).

Factors n (%)
Gender

Male 27 (17.5)
Female 127 (82.5)

Histopathology diagnosis
Benign 77 (50.0)
Malignant 77 (50.0)

Neck dissection 
Performed 40 (26.0)
Not performed 114 (74.0)

Age (mean±SD) 43.23±12.16

SD: standard deviation

Table 2 - The prevalence of hypocalcemia at 24 and 48 hours after total 
thyroidectomy, including mean calcium levels at corresponding 
ti me points.

Interval n   (%)
At 24 hours postoperatively 91    (65)
At 48 hours postoperatively   87 (67.4)

Mean±standard deviation
At 24 hours postoperatively 2.06±0.14 mmol/L
At 48 hours postoperatively 2.03±0.17 mmol/L

Table  3 - Correlation between various variables and calcium level at 
48 hours after total thyroidectomy. 

Variables Yes No P-valueα

Gender
Male 14 (58.3) 10 (41.7)

0.416
Female 73 (69.5) 32 (30.5)

Histology
Benign 50 (75.8) 16 (38.1)

0.061
Malignant 37 (58.7) 26 (41.3)

Neck dissection
Yes 24 (66.7) 12 (33.3)

1.00
No 63 (67.7) 30 (32.3)

Parathyroid hormone level
Normal 31 (50.0) 31 (50.0)

<0.001Hypoparathyroidism 31 (91.2) 3 (8.8)
Hyperparathyroidism 6 (100) 0

Medication supplements
Yes 79 (67.5) 38 (32.5)

1.00
No 8 (66.7) 4 (33.3)

Values are presented as numbers and percentages (%).  αChi-square test

surgeries.8 However, the risk of hypocalcemia increases 
after TT, leading to patient distress, prolonged 
hospitalization, increased use of healthcare resources, 
and higher treatment costs.9 This study aimed to report 
the prevalence of hypocalcemia among patients who 
had undergone TT at the KAUH.



433www.smj.org.sa     Saudi Med J 2020; Vol. 41 (4)

In this study, women were more likely to develop 
hypocalcemia after TT than men. In addition, previous 
studies have reported similar findings; however, they 
were statically non-significant.10 The present finding 
is in line with the previous studies that have reported 
a statistically significant association.11 Taylor et al12 

have reported that women are generally more likely 
to develop thyroid diseases than men, which, in turn, 
increases their risk of requiring and undergoing surgery. 
However, it should be noted that the literature was 
inconsistent regarding the relationship between gender 
and hypocalcemia. In this study, the sample distribution 
was skewed toward females, which might have affected 
the relationship between hypocalcemia and gender. 

In our study, there was a high prevalence of 
hypocalcemia after thyroidectomy, in particular, on the 
second day after surgery, when it was detected in 67.4% 
of patients. This finding is in line with previous studies, 
where hypocalcemia was reported as most likely to 
occur 48 hours after surgery, with an estimated 3.4% of 
patients affected.12 A separate study, conducted between 
2012 and 2016, has shown that hypocalcemia occurred 
in 21.4% of patients 24 hours after surgery.13 These 
discrepancies might have resulted from the differences 
in age between the samples under study (the mean age 
in our study was 43.23 years); thus, older adults might 
be more prone to hypocalcemia due to decrease in the 
availability of calcium ions.13 

Concurrently, patients in the present study who 
developed hypocalcemia were more likely to have 
benign thyroid disease; although, this finding is not 
statistically significant. This is in contrast to previous 
studies, which have shown that patients with malignant 
conditions are more likely to develop hypocalcemia.2,14

Nevertheless, a literature review has indicated that 
the prevalence of hypocalcemia was higher among 
patients with benign thyroid disease, which might be 
due to the increase in size and vascularity of the thyroid 
gland associated with benign diseases, such as graves 
and multinodular goiter, which may cause difficulties 
during operation.13 However, other studies have 
illustrated that malignant conditions were more likely 
to be associated with a comorbid hypocalcemia.2,14 The 
plausible underlying mechanism might be related to the 
attachment and fusion of the thyroid capsule and the 
parathyroid glands, which might be damaged during 
CCND.15

Additionally, a retrospective study showed that 
CCND might increase the risk of hypocalcemia 
following TT, and there is a significant association 
between CCND and hypocalcemia (p=0.049).10 In the 

present study, a similar association was not detected, 
most likely due to a relatively small proportion of 
patients who had undergone CCND, which was 26%. 
However, the previous finding might be linked to the 
parathyroid gland injury sustained during surgery due 
to increased volume or an error during a lymph node 
dissection, which might result in hypoparathyroidism 
and hypocalcemia.13 This study aimed to improve 
cost-effectiveness by decreasing PoSH and to improve 
patient health after the operation. However, there are 
not enough studies on this topic in Saudi Arabia; hence, 
more studies are required to support these findings.

Study limitations. First, this was a retrospective 
study.  A large number of patients included in the 
present study had missing data on the size and weight 
of the thyroid gland, and there was no long-term 
follow-up of patients after discharge to collect data 
on medications used. Second, there was variability 
in the time of calcium level measurement, with a few 
measurements occurring later than the second day after 
surgery. In addition, documentation regarding patient 
status and progress was poor.

In conclusion, this study aimed to report the 
prevalence of hypocalcemia among patients who 
had undergone TT at the KAUH. We found a high 
prevalence of hypocalcemia after thyroidectomy, 
especially on the second day following surgery. In 
addition, our findings showed a significant relationship 
between hypocalcemia on the second day after surgery 
and the PTH level (p<0.05). Meticulous surgical 
technique and preservation of parathyroid vascularity 
are crucial in preventing PoSH.

The present findings can be used to improve the 
cost-effectiveness of resource allocation appropriate for 
hypocalcemia to enhance the quality of life of patients 
undergoing TT. As existing evidence regarding the 
prevalence of PoSH remains insufficient, further studies 
on the prevalence of PoSH are required, particularly on 
surgical technique or other variables that affect the risk 
of hypocalcemia.
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