
Comparison of Frequency of Hypocalcemia
Following Total Thyroidectomy For Thyroid
Carcinoma and Benign Multinodular Goiter

INTRODUCTION:
Thyroidectomy is a commonly performed surgical
p rocedure .  Number  o f  p rocedure  re la ted
complications are reported in the postoperative period
that include recurrent laryngeal nerve injury,
hemorrhage and tetany. These are more common
after total thyroidectomy compared to hemi-
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thyroidectomy. Total thyroidectomy is usually
performed in malignant and multinodular goiter. One
of the most frequent complications following total
thyroidectomy is hypocalcemia which occurs due to
parathyroid gland removal or injury during surgery.1

Plasma calcium concentration ranges from 2.25 to
2.55 mmol/L, with ionized calcium playing a crucial
role in the physiological processes. Its levels are
regulated by vitamin D, parathyroid hormone (PTH),
and calcitonin. Hypoparathyroidism leads to
hypocalcemia that presents with neuromuscular
irritability, paresthesia, perioral numbness, and
muscle cramps. Chvostek's sign is present in some
cases, while Trousseau's sign may indicate latent
tetany.2
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The frequency of temporary hypocalcemia after total thyroidectomy was high in patients
with malignant.

A total of 35 patients, 18- 80 years of age, both genders who underwent total
thyroidectomy were included. Patients with comorbid conditions and preoperative
hypocalcemia were excluded. Preoperative serum calcium level was estimated in all
patients. In postoperative period serum calcium levels were measured at 12, 24, and 48-
hours. Patients with serum calcium level below 8 mg/dl within 48-hours after surgery were
considered as hypocalcemic,and their serum parathyroid hormone (S.PTH) levels were
then assessed.

To compare the frequency of temporary hypocalcemia after total thyroidectomy done for
thyroid malignancy and benign multinodular goiter.

The age of the patients was 18 to 80-years with a mean age of 49.17±11.72 years.
There were 13 (37.14%) males and 22 (62.86%) females with a male to female ratio of
1:1.7. Temporary hypocalcemia was found in four (11.43%) patients. It occurred less
commonly in benign conditions (4.35%) as compared to patients with malignant lesions
(25.0%).
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Post-thyroidectomy hypocalcemia can be managed
by oral calcium supplementation, with dosages
gradually tapered over weeks. Severe cases require
intravenous calcium gluconate. Monitoring serum
calcium and magnesium levels is essential.3 The
frequency of injury is related to skills of the surgeons,
duration of the procedure, age of the patient and
gender. Female patients are more frequently affected
(42%) than males (21.4%). Total thyroidectomy
carries a higher risk (38.8%) compared to lobectomy
(13.8%).4

Total thyroidectomy for malignancy carries a higher
risk of parathyroid injury than for benign conditions
l ike mult inodular goiter.  The prevalence of
hypocalcemia is considered as a measure of surgical
expertise as well developing protocols to improve
the care of such patients in postoperative period.5

The rationale of this study was to determine the
frequency of  hypocalcemia Zol lowing total
thyroidectomy for both benign and malignant
conditions as it would reflect need of procedural
changes in our setup.

METHODS:
Study design, place & duration:  It was a cross-
sectional comparative observational study conducted
in the Department of Surgery at Jinnah Postgraduate
Medical Centre Karachi, from March 2023 to
September 2023.

Ethical considerations: The study was approved
by the Institution Review Board NO.F.2-81/2022-
GENL/215/ dated 27-7-2022. Informed consent was
taken from the patients.

Inclusion and exclusion criteria: Patients aged 18
to 80-years, both males and females, were included in
the study. Patients with comorbid conditions like
malnutrition, renal failure, respiratory diseases, and
preoperative hypocalcemia due to other causes, were
excluded.

Sample size estimation: A formal sample size was
not calculated. All patients fulfilling the inclusion
criteria managed during the study period were
included as a population.

Study protocol :  Pat ients d iagnosed wi th
multinodular goiter and thyroid carcinoma were
enrolled from the outpatient department based on
history, clinical examination, and investigations. Fine
needle aspiration cytology (FNAC) was performed.
Patients with malignant cells were categorized as
having a malignant goiter, whereas cases with
multiple benign nodules were labelled as benign

multinodular goiter.  All patients underwent total
thyroidectomy. Preoperative serum calcium levels
were assessed to exclude hypocalcemia from other
causes. Postoperative serum calcium levels were
measured at 12, 24, and 48-hours. Patients with
serum calcium levels below 8 mg/dL within 48-hours
were classified as hypocalcemic, and their serum
PTH levels were then measured.

Statistical analysis: Statistical analysis was
performed using SPSS version 26. Quantitative
variables such as age and serum calcium levels
were expressed as mean ± standard deviation.
Qualitative variables including gender, diagnosis
(benign or malignant), and presence of hypocalcemia
were expressed as frequencies and percentages.
Stratification was applied to control effect modifiers
such as age, gender, and type of disease. Post-
stratification, Chi-square / Fisher exact test was
applied. A p-value 0.05 was considered statistically
significant.

RESULTS:
A total of 35 patients were included. There were
13 (37.14%) males and 22 (62.86%) females with
male to female ratio of 1:1.7. The mean age of the
cohort was 49.17±11.72 years. The Mean duration
of the disease was 2.06±0.94 years. There were 23
(65.71%) patients with benign multinodular goiter
and 12 (34.29%) with malignant conditions, both
papillary and follicular carcinoma. The frequency of
temporary hypocalcemia after total thyroidectomy
in this study was 11.43%. Four patients developed
this complication in postoperative period. Mean
serum calcium levels were 9.34 ± 3.72 mg/dl. Serum
parathyroid hormone levels were measured in
patients who developed hypocalcemia, and all
showed reduced PTH levels consistent with transient
hypoparathyroidism.

Age wise distribution is given in table I. Temporary
hypocalcemia in age group between 18 -50-years
was reported in two (11.11%) patient. In the age
group of 51-80-years, two patients (11.76%) had
temporary hypocalcemia. After stratification no
statistical significance was found (p=0.952). Among
males, three patients (13.64%) experienced
temporary hypocalcemia while single woman (7.69%)
had same issue with p=0.593. In patients with
duration of disease between 1-2-years, three (12.0%)
experienced temporary hypocalcemia. In malignant
cases with hypocalcemia two patients had papillary
thyroid carcinoma and one fol l icular thyroid
carc inoma.  Deta i ls  are  g iven in  table II.
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DISCUSSION:
After thyroidectomy hypocalcemia is common as a
result of hypoparathyroidism due to parathyroid
gland damage. In our study the frequency of
hypocalcemia was more than 11%. However, our
study also included malignant conditions where
more extensive dissection is often required.
Hypocalcemia clinically manifests as muscle cramps,
paresthesia, tetany, or confusion and can prolong
the hospital stay. Hypocalcemia may be transient
or permanent. In permanent cases of hypocalcemia
lifelong calcium is required.6 Early detection of
hypocalcemia is crucial, especial ly with the
increasing trend of ambulatory thyroid surgery.

The rate of postoperative hypocalcemia shows
variation significantly across studies, ranging from
0.3% to 66.2%. This due to the differences in the
surgical procedures as well varying definitions of
hypocalcemia.7 In some studies patients undergoing
subtotal thyroidectomy or lobectomy are also
included thus true incidence is not refelcted.8

Furthermore, definitions of hypocalcemia differ
across institutions; some rely on clinical symptoms,
while others use serum calcium levels. One study
demonstrated that hypocalcemia rates in a single
thyroidectomy cohort ranged from 0% to 46%,
depending on which of them different definitions
were applied.9 In this study we used standard level
of serum calcium as a measure of hypocalcemia.

In our study of 35 patients, temporary hypocalcemia
was observed in four patients. Other studies have
reported postoperative hypocalcemia rates of 21.6%
and 39%.10 A study from Saudi Arabia reported that
hypocalcemia occurred more on the second day
after surgery in 67.4% of patients. Most of the
patients were asymptomatic. This included 83.9%
females and 16.1% males.11 The risk was higher in
thyroid cancer, nodal dissection, and female patients.
Additionally, preserving at least three parathyroid

glands during surgery reduces the risk of permanent
hypocalcemia.12

Postoperative hypocalcemia is more common in
toxic thyroid diseases, such as Graves' disease and
Hashimoto’s thyroiditis, due to the extensive surgical
dissection required in these cases.13 Incidental
para thyro idec tomy and de layed onset  o f
hypocalcemia beyond the third postoperative day
have also been linked to increased risk.14 Studies
suggest that intraoperative parathyroid hormone
(PTH) monitoring has limited sensitivity but high
specificity in predicting hypocalcemia.15 We did not
use this approach. Identifying at-risk patients,
standardizing definitions, and ensuring careful
surgical techniques are essential to document and
minimize postoperative complications and improving
patient outcomes.16,17A larger sample and longer
follow-up would provide more comprehensive insights
into the frequency of temporary hypocalcemia after
total thyroidectomy.

LIMITATIONS OF THE STUDY:
This study spanned over a short period of time with
a limited sample size that restrict the generalizability
of its findings.

CONCLUSION:
The frequency of temporary hypocalcemia after total
thyroidectomy in this study was 11.43%, occurring
more frequently in malignant than benign cases.
Careful identification and preservation of the
parathyroid glands are essential during the surgery.
Greater attention during malignant thyroidectomy is
particularly important as our data showed more
frequent occurrence of this complication in these
cases.
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Table  I: Age Distribution of Patients (n=35)
Age (years) No. of Patients(n) Percentage (%)

18-50
51-80
Total

18
17
35

51.43
48.57
100.0

Table  I: Comparison of the Frequency of Temporary Hypocalcemia in Total Thyroidectomy
Between Benign and Malignant Diseases

Temporary Hypocalcemia p value

Diagnosis Yes No

Benign Conditions
Malignant Conditions

01 (4.35%)
03 (25.0%)

22 (95.65%)
09 (75.0%)

0.068

Uroosa  Shadan i ,   Mazha r  I qba l ,  Syed  Muhammad  Sha fqa tu l l ah ,  Sa rkha i l  Ahmed ,

Amna Fareed, Qandeel Fatima



123 Journal of Surgery Pakistan 30 (4) October - December 2025

Comparison of Frequency of Hypocalcemia Following Total Thyroidectomy For Thyroid Carcinoma and Benign
Multinodular Goiter

REFERENCES:

1. Baloch N, Taj S, Anwer M, Naseem M.
Frequency of hypocalcaemia following total
t h y r o i d e c t o m y.  P a k  J  M e d  S c i .
2 0 1 9 ; 3 5 ( 1 ) : 2 6 2 - 5 .  d o i :  1 0 . 1 2 6 6 9 /
pjms.35.1.93.

2. Azadbakht M, Emadi-Jamali SM, Azadbakht
S. Hypocalcemia following total and subtotal
thyroidectomy and associated factors. Ann
Med Surg (Lond). 2021;66:102417. doi:
10.1016/j.amsu.2021.102417.

3. Del Rio P, Rossini M, Montana CM, Viani L,
Pedrazzi G, Loderer T, et al. Postoperative
hypocalcemia: analysis of factors influencing
early hypocalcemia development following
thyroid surgery. BMC Surg. 2019;18(Suppl
1):25. doi: 10.1186/s12893-019-0483-y.

4. Edafe O, Balasubramanian SP. Incidence,
prevalence and risk factors for post-surgical
hypocalcaemia and hypoparathyroidism.
Gland Surg. 2017;6(Suppl 1):S59-68. doi:
10.21037/gs.2017.09.03.

5. Villarroya-Marquina I, Lorente-Poch L,
Sancho J, Sitges-Serra A. Influence of
gender and women's age on the prevalence
of parathyroid failure after total thyroidectomy
for mult inodular goi ter.  Gland Surg.
2 0 2 0 ; 9 ( 2 ) : 2 4 5 - 5 1 .  d o i :
10.21037/gs.2020.02.01.

6. Bezawada R , Narendra MC, Mutheeswaraiah
Y, Rukmangadha N. The Incidence of
hypocalcemia following total thyroidectomy: a
retrospective study. SVU-Int J Med Sci.
2023;6(1):457-64.

7. Kalyoncu D, Gönüllü D, Gedik ML, Er M,
Kuroðlu E, Ýðdem AA, et al. Analysis of the
factors that have an effect on hypocalcemia
following thyroidectomy. Ulus CerrahiDerg.
2013  ;29 (4 ) :171 -6 .  do i :  10 .5152 /
UCD.2013.2438.

8. Brady JS, Konuthula N, Lam A, Massa S, Rizvi
ZH. Risks associated with extent of surgical
management for benign, non-toxic goiter.
La ryngoscope  Inves t i gOto la ryngo l .
2025;10(4):e70214. doi: 10.1002/lio2.70214.

9. Cao B, Wu G. Risk factors for hypocalcemia
after total thyroidectomy: a narrative review.

PeerJ. 2025;13:e19808. doi: 10.7717/ peer
j.19808.

10. Lale A, Öz B, Akcan AC, Sözüer EM, Arýkan
TB, Gök M. Determination of risk factors causing
hypocalcaemia after thyroid surgery. Asian J
Surg. 2019;42(9):883-9. doi: 10.1016/j.asjsur.
2018.12.009.

11. Althoubaity FK, Almusallam SA, Alghorair
AS, AlQahtani FS, Khotani OM, Bamakhish
NF, et al. The prevalence of hypocalcemia
following total thyroidectomy. A retrospective
study based at King Abdulaziz University
Hospital, Jeddah, Saudi Arabia. Saudi Med
J. 2020;41(4):431-4. doi: 10.15537/smj.
2020.4.25045.

12. NoureldineSI, Genther DJ, Lopez M, Agrawal
N,  Tufano RP.  Ear ly  p red ic to rs  o f
hypocalcemia after total thyroidectomy: an
analysis of 304 patients using a short-stay
monitoring protocol. JAMA Otolaryngol Head
Neck Surg. 2014;140(11):1006-13. doi:
10.1001/jamaoto.2014.2435.

13. Velicescu C, Bilha SC, Teleman A, Vitelariu
A, Teodoriu L, Florescu A, et al. Incidence
of transient and chronic hypoparathyroidism
after total thyroidectomy - the experience of
a ter t iary  center.  Arch Cl in  Cases.
2024;11(3):93-7. doi:  10.22551/2024.
44.1103.10296.

14. Kazaure HS, Zambeli-Ljepovic A, Oyekunle
T, Roman SA, Sosa JA, Stang MT, et al.
Severe hypocalcemia after thyroidectomy:
an analysis of 7366 patients. Ann Surg.
2021;274(6):e1014-e21. doi: 10.1097/SLA.
0000000000003725.

15. Sheetal K, Sooria ND, Nikisha GN. Impact
of clinico pathological and surgical related
r i s k  f a c t o r  i n  p o s t  o p e r a t i v e
hypoparathyroidism in total thyroidectomy
Patients. Indian J Otolaryngol Head Neck Surg.
2023;75(4):3402-9. doi: 10.1007/s12070-023-
03949-1.

16. Nair CG, Babu MJ, Menon R, Jacob P.
Hypocalcaemia following total thyroidectomy:
An analysis of 806 patients. Indian J
Endocrinol Metab. 2013;17(2):298-303. doi:
10.4103/2230-8210.109718.



17. Qin Y, Sun W, Wang Z, Dong W, He L, Zhang
T, Zhang H. A meta-analysis of risk factors
for transient and permanent hypocalcemia
after total thyroidectomy. Front Oncol.
2021;10:614089.  do i :  10.3389/ fonc.
2020.614089.

Article Received: 20-09-2025
Send for Revision: 03-12-2025
Revised article received on  12-12-2025
Approved on: 19-12-2025

Authors’ contributions:
UroosaShadani: Conception, study design, data collection and
manuscript writing.
Mazhar Iqbal: Data analysis and manuscript writing.
Syed Muhammad Shafqatullah: Manuscript writing and revising.
S a r k h a i l  A h m e d :  D a t a  c o l l e c t i o n  a n d  a n a l y s i s .
Amna Fareed: Data collection and analysis.
Qandeel Fatima: Data collection and analysis.

All authors are involved in revising the manuscript, final
approval of the version and responsible for the content of the
article.

Ethics statement: IRB approval was obtained and Informed
consent taken.

Competing interest: The authors declare that they have no
competing interest.

Source of funding: None

Use of AI: No

Disclosure:
This article is based on the dissertation of Dr. Uroosa Shadani
written as part of her postgraduate training.

Data availability: Corresponding author may provide data on
request.

How to cite this article?
Shadani U,  Iqbal M,  Shafqatullah SM,  Ahmed S,  Fareed A,
Fatima Q. Comparison of frequency of hypocalcemia following
total thyroidectomy done for thyroid carcinoma and benign
multinodular goiter. J Surg Pakistan. 2025;30(4):120-4.

This is an open access article distributed in accordance with
the Creative Commons Attribution (CC BY 4.0) license:
https://creativecommons.org/licenses/by/4.0/) which permits
any use, Share — copy and redistribute the material in any
medium or format, Adapt — remix, transform, and build upon
the material for any purpose, as long as the authors and the
original source are properly cited. © The Author(s) 2025

124Journal of Surgery Pakistan 30 (4) October - December 2025

U r o o s a  S h a d a n i ,  M a z h a r  I q b a l ,  S y e d  M u h a m m a d  S h a f q a t u l l a h ,  S a r k h a i l  A h m e d ,

Amna Fareed, Qandeel Fatima


