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ABSTRACT

Background: Surgical removal is one of the most important treatment options for the thyroid swellings. Metabolic
derangement due to injury to parathyroid glands is one of the complication to be dealt with frequently. The aim of this
study is to assess the incidence of postoperative hypocalcemia after total thyroidectomy and to analyze various pre-
operative risk factors that lead to the same.

Methods: A retrospective study was conducted on patients who underwent total thyroidectomy at department of ENT
and head and neck surgery over a period of 2 years. The level of post-operative serum calcium was analyzed, to
determine the incidence of hypocalcemia. In all the patients the following parameters were assessed — age, gender, pre
and post-operative serum calcium and type of thyroid disease. Unpaired t test and Mann-Whitney U test was used for
statistical analysis.

Results: The total study population was 65. The mean age of the patients was 45.5 and 83% of the patients were female.
The incidence of postoperative hypocalcemia was noted to be 37%. Pre-operative serum calcium (p<0.0001) was found
to be significant risk factor (p<0.05) for prediction of post-operative hypocalcaemia. The same was not noted between
variables like age, gender and type of thyroid disease and incidence of hypocalcemia.

Conclusions: A thorough knowledge of normal anatomy of neck, possible anatomical variations and parathyroid
physiology is of paramount importance to prevent complications during thyroid surgery. Early identification of
hypocalcemia can be achieved only by stringent postoperative monitoring, which in turn will reduce morbidity to the
patient.
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INTRODUCTION

Diseases of the thyroid gland are common in general
population. Surgical removal is one of the most important
treatment options for the thyroid swellings. Surgeries are
done for both benign and malignant thyroid disorders. One
of the complications which need to be addressed in thyroid
surgeries is metabolic derangement related to the injury of
the parathyroid gland, which can happen either due to
thermal trauma, gland devascularisation or inadvertant
removal of one or more parathyroid gland.

Larger thyroid gland, type of thyroid disorder, experience
of operating surgeon, extent of dissection involved in

surgery, surgical technique followed and also biochemical
blood parameters, like serum calcium and serum
parathyroid hormone levels before and after surgery are
the various risk factors described.! According to the
American Thyroid Association (ATA) guidelines,
temporary hypocalcemia is defined as low calcium 6
months or less following surgery, with permanence
defined beyond that threshold.? The incidence of post-
operative hypocalcemia vary across multiple studies, with
temporary hypocalcemia ranging from 7.6-35% and
permanent hypocalcemia 1-3%.34

Adequate pre-operative planning and evaluation like pre
op thyroid function test and serum calcium help plan the

International Journal of Otorhinolaryngology and Head and Neck Surgery | September-October 2024 | Vol 10 | Issue 5 Page 530


https://surgical.medresearch.in/index.php/ijoso/article/download/100/199
https://pubmed.ncbi.nlm.nih.gov/29848235/
https://pubmed.ncbi.nlm.nih.gov/24402815/
https://pubmed.ncbi.nlm.nih.gov/27554178/

Mohanty S et al. Int J Otorhinolaryngol Head Neck Surg. 2024 Oct;10(5):530-534

post-operative period better. Postoperative management
ranges from oral calcium supplements to intravenous
calcium administration based on the serum calcium levels.

Aim

This study aims to focus on the risk factors and incidence
of post-operative hypocalcemia after total thyroidectomy.

Obijectives

Obijectives of the study were: to assess the incidence of
postoperative hypocalcemia after total thyroidectomy, to
analyze various pre-operative risk factors that lead to the
same, and to factor the incidence of temporary and
permanent hypocalcemia.

METHODS
Study design

This is a retrospective study done to analyze the incidence
of post-operative hypocalcemia in the patients who have
undergone total thyroidectomy. The data was obtained
from the patient medical records.

Study period

The study period was from May 2022 to April 2024 (2
years).

Inclusion criteria

Patients who underwent total thyroidectomy with or
without neck dissection, and who underwent revision or
completion thyroid surgery were included.

Exclusion criteria

Patients with previous history of irradiation to neck, and
patients who underwent hemi thyroidectomy were
excluded.

Post-operative serum calcium level was checked for all
patients on the morning of the first post-operative day.
Hypocalcemia was defined as serum calcium level below
8.4 mg/dl.2 This is as per the definition of hypocalcemia by
American Thyroid Association surgical affairs committee
statement, which defines hypocalcemia as total serum
calcium level less than the lower limit of the center specific
reference. Bedside assessment of patients was done twice
daily, to look for clinical symptoms and signs of
hypocalcemia like peri oral paresthesia, tingling and
numbness of fingers, Chvostek’s and Trousseau’s sign.

In all the patients the following parameters were assessed
— age, gender, pre and post-operative serum calcium and
type of thyroid disease.

Statistical analysis

Statistical package for the social sciences (SPSS) software
was used for the statistical analysis. To determine the
association between categorical variables Chi-square test
was used. To determine the association between age and
hypocalcemia, unpaired t-test was used. To determine
association between pre-operative calcium levels and
hypocalcemia Mann-Witney U test was used. Descriptive
statistics calculated for background variables. Statistical
significance was defined as a p value of <0.05.

RESULTS

In our study, the total study population was 65. Among
them, the mean age of the patients was 45.5. Maximum
number of patients belonged to the age group of 18-45
years (Figure 1). 83% of the patients were female, which
further highlights the higher incidence of thyroid disease
in women (Figure 2).
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Figure 1: Age distribution.
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Figure 2: Gender distribution.

Postoperative hypocalcemia with serum calcium level less
than 8.4 mg/dl was noted in 24 patients which constitutes
37% of patients. Of them, 2 patients had serum calcium <7
mg/dl. Of the 24 patients, only 8 had clinical signs and
symptoms of hypocalcemia (Figure 3).

All patients were followed up after 1 month, 3 months and
6 months with serum calcium. On 6 months follow up,
none of the patients had permanent hypocalcemia. In our
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study, all the patients had temporary hypocalcemia (Figure
4).

Table 1: Statistical analysis summary and results.

Characte- Without ~ With
ristics hypocal- temporary
cemia hypocalcemia |

Age
Mean 43.7 48.6 0.118
16, 67% Std. deviation  13.7 8.2 '
Gender: male
Count 5 6
% 12.2 25.0
= Symptomatic = Asymptomatic Gender: female 0.184
Count 36 18
% 87.8 75.0
Figure 3: Symptomatology percentage. Pre-op S. Ca
Mean 9.01 8.74
Hypocalcemia Recovery Period Std. deviation  0.23 0.36 <0.0001

30 HPE - benign
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2 6 — 2 % 56.1 46.0
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% 43.9 54.0
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Figure 4: Post op recovery on follow up.

Of the 65 patients, on histopathological examination, 31
(47.6%) patients had a malignant thyroid pathology and
the rest were benign.

Benign vs. Malignant Distribution
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Figure 5: HPE distribution.

Statistical analysis was conducted to assess the risk factors
that lead to development of Post-operative hypocalcemia.
Variables like age, gender and type of thyroid disease were
not statistically significant factors. Pre-operative serum
calcium (p<0.0001) was found to be significant risk factor
(p<0.05) for prediction of post-operative hypocalcaemia.

thyroidectomy which affects the quality of life, prolongs
hospital stay and often requires substantial medical
management. There is varied incidence of hypocalcaemia
across literatures, the incidence of transient
hypoparathyroidism and permanent hypoparathyroidism
ranges from 0.3% to 49% and 0% to 13%, respectively
according to a study by Lee et al.>¢ Certain studies state
transient hypocalcaemia incidence ranging from 6.9% to
49%, and permanent hypocalcaemia incidence between
0.4% to 33% following total thyroidectomy.” In our study,
the Incidence of temporary hypocalcaemia was 37% and
there was no incidence of permanent hypocalcaemia,
which is in accordance with existing literature.

The primary cause of hypocalcaemia is secondary
hypoparathyroidism  following  damage to, or
devascularisation of, one or more parathyroid glands
during surgery. Impaired PTH secretion results in
postoperative hypocalcemia by inhibiting bone resoption,
reduction of 1,25-dihydroxy Vitamin D synthesis by
kidneys and reduced intestinal absorption of calcium. The
short half-life of parathyroid hormone (3 to 5 mins), along
with the fragile nature of the parathyroid glands, sets the
stage for their functional derangement following
manipulation. Erroneous parathyroid removal may also be
responsible.® Surgery involving neck dissection in case of
thyroid malignancies, reoperation for other benign thyroid
disorders increases the risk of parathyroid injury.>° In our
series four patients underwent completion thyroidectomy.

International Journal of Otorhinolaryngology and Head and Neck Surgery | September-October 2024 | Vol 10 | Issue 5 Page 532


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2844597/
https://pubmed.ncbi.nlm.nih.gov/34987897/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4261442/
https://pubmed.ncbi.nlm.nih.gov/22064813
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1445-2197.2006.03972.x
https://pubmed.ncbi.nlm.nih.gov/21132322/

Mohanty S et al. Int J Otorhinolaryngol Head Neck Surg. 2024 Oct;10(5):530-534

In contrast to other studies, none of the completion
thyroidectomy cases in our series developed post-
operative hypocalcaemia.

Patients with low serum calcium levels before surgery are
more likely to develop temporary post-thyroidectomy
hypocalcemia.® In addition, low calcium levels within the
first 24 hours after surgery, is a predictive factor for
developing permanent hypocalcemia.®* The standard of
care at our institution is, to monitor serum calcium level
for all patients on the first morning of the post-operative
day. Symptoms associated with  post-operative
hypocalcaemia can be paraesthesias of the perioral region
and extremities, muscle stiffness, cramps and spasms. But
patients with chronic hypocalcaemia can be less
symptomatic or even asymptomatic, thus emphasizing on
the importance of serial serum calcium level monitoring in
the post-operative period.

Patients with serum calcium <8.4 mg/dl were started on
calcium supplementation as well as activated vitamin D
supplementation. Two patients in our series with
progressive symptoms and serum calcium <7.0 mg/dl were
treated with IV calcium gluconate with cardiac
monitoring.

Age related correlation in certain studies have found that
incidence of hypocalcemia is increased in older age
patients more than 50 years owing to reduced vitamin D
which further reduces intestinal absorption of calcium.*>13
Whereas in our series, we dint not find a significant
correlation between age of the patient and development of
hypocalcemia in the post-operative period.

Several studies investigated the factors associated with
complications following thyroid surgery including age,
increased gland size, sex, presence of fibrosis and
inflammation, extent of thyroidectomy, and lymph node
dissection.'* In addition, extensive surgery, redo surgeries,
and a surgeon’s experience contribute to post-
thyroidectomy hypocalcemia.’®> Total thyroidectomy
proved to be a significant risk factor for hypocalcemia in
our series.

Limitations

Limitation of our study include examination of parathyroid
gland in the histopathology specimen to look for
inadvertent removal of the gland. This parameter needs to
be evaluated in future studies.

CONCLUSION

Competence in thyroid surgery requires a thorough
knowledge of normal anatomy of neck and possible
anatomical variations that one might encounter, along with
mastering of basic surgical techniques. Nonetheless, in
spite of skill and experience, complications may occur,
either due to extent of patient disease or as a result of
surgical error. Early identification of hypocalcemia can be

achieved only by stringent postoperative monitoring,
which in turn will help to start on adequate
supplementation with calcium and vitamin D reduce the
morbidity in patients.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1. Venkatesh S, Kruthi SR, Kulkarni SB,
Hanumanthaiah  KS.  Prospective study of
postoperative hypocalcemia after total
thyroidectomy. Int J Surg Orthop. 2019;5(2):121-5.

2. Orloff LA, Wiseman SM, Bernet VJ, Fahey TJ 3rd,
Shaha AR, Shindo ML, et al. American Thyroid
Association Statement on Postoperative
Hypoparathyroidism: Diagnosis, Prevention, and
Management in Adults. Thyroid. 2018;28:830-41.

3. Edafe O, Antakia R, Laskar N, Uttley L,
Balasubramanian SP. Systematic review and meta-
analysis of predictors of post-thyroidectomy
hypocalcaemia. Br J Surg. 2014;101:307-20.

4.  Cho JN, Park WS, Min SY. Predictors and risk
factors of hypoparathyroidism  after  total
thyroidectomy. Int J Surg. 2016;34:47-52.

5.  Lee YS, Nam KH, Chung WY, Chang HS, Park CS.
Postoperative Complications of Thyroid Cancer in a
Single Center Experience. J Korean Med Sci.
2010;25(4):541-5.

6. Algahtani SM, Alatawi AS, Alalawi YS. Post-
Thyroidectomy Hypocalcemia: A Single-Center
Experience. Cureus. 2021;13(11):e200086.

7. Ozogul B, Akcay MN, Akcay G, Bulut OH. Factors
affecting hypocalcaemia following total
thyroidectomy: a prospective study. Eurasian J Med.
2014;46(1):15-21.

8. Tredici P, Grosso E, Gibelli B, Massaro MA,
Arrigoni C, Tradati N. Identification of patients at
high risk for hypocalcemia after total thyroidectomy.
Acta Otorhinolaryngol Ital. 2011;31(3):144-8.

9. Sippel RS, Ozgul O, Hartig GK, E. Mack EA, Chen
H. Risks and consequences of incidental
parathyroidectomy during thyroid resection. ANZ J
Surg. 2007;77(1-2):33-6.

10. Qasaimeh GR, Al Nemri S, Al Omari AK. Incidental
extirpation of the parathyroid glands at thyroid
surgery: risk factors and post -operative
hypocalcemia. Eur Arch Oto-Rhino-Laryngol.
2011;268(7):1047-51.

11. Eismontas V, Slepavicius A, Janusonis V, Zeromskas
P, Beisa V, Strupas K, et al. Predictors of
postoperative hypocalcemia occurring after a total
thyroidectomy: results of prospective multicenter
study. BMC Surg. 2018;18(1):55.

12. Erbil Y, Barbaros U, Temel B, Turkoglu U, Issever
H, Bozbora A, et al. The impact of age, vitamin D(3)
level, and incidental parathyroidectomy on

International Journal of Otorhinolaryngology and Head and Neck Surgery | September-October 2024 | Vol 10 | Issue 5 Page 533


https://pubmed.ncbi.nlm.nih.gov/34987897/
https://pubmed.ncbi.nlm.nih.gov/22064813/
https://pubmed.ncbi.nlm.nih.gov/30092793/
https://pubmed.ncbi.nlm.nih.gov/19324110/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3851172/
https://pubmed.ncbi.nlm.nih.gov/26321156/
https://pubmed.ncbi.nlm.nih.gov/11289740/

13.

14.

Mohanty S et al. Int J Otorhinolaryngol Head Neck Surg. 2024 Oct;10(5):530-534

postoperative hypocalcemia after total or near total
thyroidectomy. Am J Surg. 2009;197(4):439-46.
Tolone S, Roberto R, del Genio G, Brusciano L,
Parmeggiani D, Amoroso V, et al. The impact of age
and oral calcium and vitamin D supplements on
postoperative hypocalcemia after total
thyroidectomy. A prospective study. BMC Surg.
2013;13(2):S11.

Kwak HY, Dionigi G, Liu X, Sun H, Woo SU, Son
GS, et al. Predictive factors for longer operative times
for thyroidectomy. Asian J Surg. 2017;40:139-44.

International Journal of Otorhinolaryngology and Head and Neck Surgery | September-October 2024 | Vol 10 | Issue 5 Page 534

15. OQertli D, Harder F. Surgical approach to thyroid

nodules and cancer. Best Pract Res Clin Endocrinol

Metab. 2000;14:651-66.

Cite this article as: Mohanty S, Padmanabhan D.
Audit of hypocalcemia as a clinical marker following
total thyroidectomy - a retrospective chart review. Int
J Otorhinolaryngol Head Neck Surg 2024;10:530-4.




