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Background: Total thyroidectomy is one of the most important operations currently being performed. It is more common in women
than in men, where every eight women meet one man. Objectives: The current study aims to evaluate the decrease in calcium,
parathyroid hormone (PTH), and vitamin D in patients with total thyroidectomy, in relation to the periods after the operation.
Materials and Methods: The study included the presence of three groups of patients, with different characteristics in terms of time
after the total removal of the thyroid gland, and a fourth group as the healthy control group, with each group consisting of 30
samples. Results: The results revealed that the concentration of PTH levels showed a significant decrease in the patient groups in
comparison with the control group. The results also revealed that the concentration of calcium levels showed a significant decrease
in the patient groups in comparison with the control group, and the results showed a significant decrease in the first group of
patients when compared with the other group of patients. The concentration of vitamin D levels showed a significant decrease
in the patient groups in comparison with the control group. Predictive factors of hypoparathyroidism after thyroidectomy are
important because of the role of PTH and its effect on the concentration of calcium and vitamin D. The current study has shown
clear changes after total thyroidectomy. Conclusion: According to the findings, measuring serum calcium, PTH, and vitamin D after
surgery, reducing the duration of surgery, and female gender are among the predictive factors of postoperative hypoparathyroidism
after thyroidectomy.
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precise. Moving forward, it is probable that total
thyroidectomy will increasingly become a common
modality for addressing both benign and malignant
thyroid diseases.!!

INTRODUCTION

Total thyroidectomy constitutes a feasible therapeutic
alternative for a multitude of patients who suffer from
thyroid disorders, specifically in situations where surgical

intervention is necessary for both thyroid lobes or when
the prospect of relapse is a considerable concern, as is
frequently the case with benign multinodular goiter,
Graves’ disease, and cancer. In previous times, the
possibility of extensive surgery and the difficulties related
to adequate hormone replacement therapy discouraged
surgeons from conducting total thyroidectomy.!?

Nevertheless, as we transition into the twenty-first
century, we can confidently declare that the technical
considerations associated with safe total thyroidectomy
have been established, and thyroid hormone replacement
and monitoring are now widely accessible and highly

Access this article online

Quick Response Code:
Website:
https://journals.lww.com/mjby

DOI:
10.4103/MJBL.MJBL_945_23

Thyroidectomy is a well-established and prominent
therapeutic intervention for various thyroid diseases.
However, the proximity of parathyroid glands to
surrounding tissue poses a particular challenge,
increasing the risk of inadvertent injury or removal,
which can compromise blood supply.> Temporary
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postoperative hypoparathyroidism is the most commonly
observed complication following thyroidectomy, with an
incidence ranging from 20% to 35%, while permanent
hyperparathyroidism is a rare occurrence, observed only in
1-5% of cases. The increased risk of hypoparathyroidism
is associated with the extent of thyroidectomy, completion
of thyroidectomy, reoperative procedures, and central neck
dissection. Hypoparathyroidism can lead to hypocalcemia
and decreased PTH levels in the plasma.7

Patients who undergo total thyroidectomy are faced
with a significant risk of calcium imbalance, which is
deemed a crucial concern. As an ion, calcium is tightly
regulated within the body, and any abnormalities in its
levels can result in muscle paralysis. The bone serves as
the primary storage site for calcium, while the parathyroid
glands, situated at the posterior part of the lobes of the
thyroid gland, synthesize the parathyroid hormone (PTH)
that regulates calcium reabsorption by the kidneys.!
The concentration of calcium in the blood controls
the secretion of PTH. The control of calcium levels is
closely associated with phosphate metabolism and the
metabolism of vitamin D, which facilitates the absorption
of calcium from the gastrointestinal tract and, to a certain
extent, from the kidney.?!

After undergoing thyroidectomy, the most prevalent
complication that may arise is hypocalcemia, typically
induced by hypoparathyroidism. The manifestation of
hypocalcemia after thyroidectomy necessitates repeated
calcium and vitamin D testing in the blood, as well as the
management of their levels, leading to increased patient
discomfort, care expenses, and potentially prolonged
hospital stays.'*'¥1  Hypocalcemia-related symptoms
commonly manifest within 24-48 h after surgery,
with paresthesia being the most typical indication.
Hypocalcemia can cause severe and life-threatening
conditions, such as chronic renal disease, kidney stones,
and cardiac dysfunction. Measuring serum PTH levels
after post-thyroidectomy is a sensitive approach to
identifying patients at risk for hypocalcemia. Despite
low serum PTH levels, administering calcium and active
vitamin D treatment may reduce the prevalence of
symptomatic hypocalcemia.l!>!*l The aim of conducting
this study is to find out the changes that occur after the
operation of total thyroidectomy, according to different
times, in the concentrations of calcium ions, parathyroid
hormone, and vitamin D.

MarteriaLs AND MEeTHODS

This study was conducted at Nasiriyah Teaching Hospital
and the Endocrine Glands Center in Thi-Qar governorate,
from August 2022 to April 2023. It included 120 patients,
(control 30 and patients 90), divided into three groups,
each group containing 30 patients. There were 120 women
subjects, including both controls and patients with

hyperthyroid goiter, aged 25-45 years. They were divided
into four groups as follows:

Group A (control): It included 30 healthy subjects aged
(25-45).

Group B (patients, after thyroidectomy): It included patients
from one day to one month after thyroidectomy.

Group C (patients, after thyroidectomy): It included
patients from one month and one day to one year after
thyroidectomy.

Group D (patients, after thyroidectomy): This group
included patients from one year, one day, and more
after thyroidectomy. Medical tests were performed
on the patient’s blood, including calcium, PTH, and
vitamin D, using the Moorhead and Briggs-derived
CPC (O-Cresol Phtalein Complexone) method, which
allows to determine total calcium concentration in
serum (Elabscience, China), plasma, or urine. The DRG
intact PTH immunoassay is a two-site enzyme-linked
immunosorbent assay (ELISA) for the measurement
of the biologically intact 84 amino acid chain of PTH
(SIGMA-ALDRICH, USA), and this ELISA kit uses
the competitive-ELISA principle determination of VD
concentrations in serum, plasma, and other biological
fluids (Elabscience, China).

Collection of blood sample

A total of 6mL blood samples from patients (after
thyroidectomy) and controls were taken and allowed to
clot at room temperature in empty disposable tubes. To
separate the serum, the blood was centrifuged at 3000
revolutions per minute (rpm) for 10 min. Samples were
separated and stored at —20°C for later measurement of
biochemical parameters unless used immediately.

Statistical analysis

The statistical analysis was carried out using statistical
package for the social sciences (SPSS) version 25.0 (SPSS,
IBM Company, Chicago, IL 60606, USA). The statistical
analysis proceeded in all groups of the study. Descriptive
statistics were analyzed by using Microsoft Excel 2010, and
a one-way analysis of variance (ANOVA) test with the least
significant difference (LSD) was performed using mean
and standard deviation (SD) for continuous variables.

Ethical approval

The samples were collected from Al-Nasiriyah Teaching
Hospital after obtaining official approval from the Thi-
Qar Health Department according to Document No. Dhi
Qar/2022204 on August 7, 2022.

ResuLts

These studies’ findings point to hypoparathyroidism
following thyroid surgery. Following a thyroidectomy,
hypoparathyroidism may be temporary or persistent.
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PTH’s primary function is to control calcium. Life-
threatening conditions such as chronic renal disease,
kidney stones, and cardiac failure can result from low
blood calcium levels. Therefore, by giving calcium and
active vitamin D, the risk of hypocalcemia can be decreased
by measuring serum PTH promptly after thyroidectomy
and identifying those at risk. The outcomes are displayed
in Table 1.

Calcium: Group B

This group is considered the lowest in calcium, as it is
less than Group C, Group D, and Group A (control).
This means that this group has more hypocalcemia than
the other groups. The order of the groups is based on the
severity of the hypocalcemia B> C > D > A. There are
significant differences between the three groups and the
control group. This agrees with findings from previous
studies!'*!® [Figure 1].

PTH: Group B

This group is considered the lowest in PTH, as it is less
than Group C, Group D, and Group A (control). This
means that this group has more severe hypoparathyroidism
than the other groups. The order of the groups is based on
the severity of the hypoparathyroidism B> C > D > A.
There are significant differences between the three groups
and the control group. This agrees with the previous
studies!'* [Figure 2].

Table 1: Results of the parameters involved in the study

Parameters  Calciummg/dL  PTH pg/mL  Vitamin D ng/mL
Groups

Group 1 7.67 + 1.34¢ 13.73 £ 2.36° 16.54  2.69°
Group 2 8.20 +3.77° 16.91 * 3.45b 16.75 + 3.74°
Group 3 8.29 +2.79° 23.35 + 4.40 17.02 +2.99
Control 9.08 * 3.48 56.83 + 5.88¢ 32.81 + 7.54
LSD dd 7.79 2.17

“Results represent mean + standard deviation (SD),

“Means having different letters in the same column differed significantly
(P<0.05),

"LSD: least significant difference
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Vitamin: Group B

This group is considered the lowest in vitamin D, as it
is less than Group C, Group D, and Group A (control).
This means that this group has the lowest levels of
vitamin D compared to the other groups. The order of
the groups is based on the severity of the lowest vitamin
D (B>C>D>A). There are significant differences
between the three groups and the control group. This
agrees with the previous study!'*!¥ [Figure 3]. As a final
outcome, some patients who had kidneys removed from
the thyroid gland found that some patients continue to
have low calcium, parathyroid hormone, and vitamin D,
and this is consistent with Keane et al.?"

Discussion

This study investigated the prevalence and predictive
factors of hypoparathyroidism following thyroidectomy.
It was reported that after total thyroidectomy,
hypoparathyroidism is a common clinical complication.?!!
Moreover, several biological, clinical, and surgical
complications may be affected by total thyroidectomy
due to hypoparathyroidism.?? In addition to causing
very unpleasant symptoms, patients have a longer
hospitalization and thus increase hospitalization costs
for the patient and the treatment system.?!! Patients with
persistent hypoparathyroidism, which is one of the most
serious postoperative complications, often, experience
paresthesia of the face and hands. In very severe cases,
tetany and even suffocation due to Laryngospasm occur,
which is currently not an effective treatment. In these
patients, due to long-term consumption of oral calcium
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Figure 2: Parathyroid hormone (PTH) changes in four groups
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Figure 1: Calcium changes in four groups

Figure 3: Vitamin D changes in four groups
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and calcitriol, medical and therapeutic costs increase,
and as a result, the quality of life of these patients is both
physically and mentally affected.!'”

According to those study, half of the patients developed
hypoparathyroidisminthefirst24 hafterthethyroidectomy,
indicating a high prevalence of the disease.””) According to
a study by Su et al., about half of the patients developed
transient hypoparathyroidism and a very small number
of patients developed persistent hypoparathyroidism.?*
Wang et al. described the incidence of persistent
hypoparathyroidism.'”  Although hypoparathyroidism
may be asymptomatic and self-limiting in nature, it can
cause hypocalcemia and paranesthesia-like symptoms
and muscle spasms during the first 24 h following
surgery.”®) Hypocalcemia is caused by a disturbance in the
metabolism of the parathyroid, which can also develop as
a side effect after a thyroidectomy.?!

Many surgeons regularly prescribe calcium and vitamin
D to all patients who have had total thyroidectomy.
Although it is efficient in lowering the number of patients
who exhibit symptoms, some people may find it difficult
to tolerate and find the cost to be prohibitive. This can
make the treatment uncomfortable. In addition, the
effectiveness of this medication is not guaranteed to be
one hundred percent, and individuals suffering from
severe hypocalcemia may continue to undergo tetanic
contractions after receiving treatment. However, a
significant number of individuals are given medication
when it is not necessary.

In addition, calcium and vitamin D intake in normal
patients can lead to the following: (1) inhibits the function
of the parathyroid glands, (2) overestimating patients who
need calcium and magnesium replacement, and (3) in the
event of definitive hypoparathyroidism; it can obscure the
hypoparathyroidism that this prevents the surgeons from
creating the optimal treatment. Another solution is to
treat only symptomatic patients, but this requires a longer
hospital stay, which is very difficult. The best solution is
to have a reliable way to predict the factors that cause
hypoparathyroidism after thyroidectomy so that only
those who need treatment can be treated.?!

Many studies have assessed the potential risk factors for
hypoparathyroidism-causing factors after thyroidectomy,
some of which have been generally accepted. However,
there is no reliable way to predict the factors that cause
hypoparathyroidism after thyroidectomy, and it is still
a challenge. Previous studies have described measuring
PTH using a blood sample on the morning after surgery
as an affordable way to diagnose hypoparathyroidism
after thyroidectomy. As a result, the need for calcium
and vitamin D supplementation for patients using PTH
measurement is identified.l'>*! It was also demonstrated
by Suwannasarn et al. that a measurement of PTH
4h after surgery and its decline might identify patients

who were at risk for persistent hypoparathyroidism and
hypocalcemia after thyroidectomy. When it comes to
detecting hypocalcemia following thyroidectomy, this
approach provides prompt results and is cost-effective.*!

However, in a prior analytical investigation, Rosa et al.
noted that in patients with thyroidectomy, the levels of
ionized blood calcium in the morning could be considered
as an alternative to PTH levels in the prevention of
hypoparathyroidism. This was done in the context of
trying to avoid developing hypoparathyroidism after
thyroidectomy surgery. On the first day following surgery,
there is a direct correlation between PTH and calcium
levels; nonetheless, neither one is preferable to the other.
However, as PTH is not available in most centers and is
expensive, serum calcium levels, due to their availability in
most centers and affordability, are a good diagnostic factor
for preventing hypoparathyroidism after thyroidectomy.?!!

According to the findings of the research conducted by
Cho et al., hypocalcemia is found in much more female
patients. Despite the fact that there were 865 more females
than males in their study group, researchers found that the
female gender factor was associated with the highest risk for
hypocalcemia following thyroidectomy (95% confidence
interval). They believed the reason for the report was that
women were more likely to have a hormone-related illness,
such as menopausal syndrome or osteoporosis, which
could be linked to calcium or vitamin D deficiency, as
these factors can be disruptive.?’?! In addition, they did
not control these possible disruptive factors, which could
explain some of the conflicting results.?” In addition, Su
et al. identified the female gender as an important factor
for transient hypoparathyroidism after thyroidectomy.?*

Ontheother hand, theresearch carried out by Suwannasarn
et al. found that women had a lower rate of persistent
hypoparathyroidism than men did.?¥ Both prolonged
surgery and younger age at the time of thyroidectomy
were found to increase the likelihood of developing
hypoparathyroidism in a study that was carried out by
Sonne-Holm ez al. and analyzed retrospectively. They
indicated that surgery lasting more than 120 min induces
ischemia in the parathyroid glands due to restricted blood
flow. This raises the chance of hypoparathyroidism, which
is a very important factor, so it is vital to avoid surgeries
that take longer than 120 min. In addition, the researchers
discovered that the level of experience of the surgeon
played no part in the onset of hypoparathyroidism.??

Cho et al also revealed that the time of surgery is
usually longer in patients with hypocalcemia.?? In a
previous analytical study, Su e al. showed that carbon
nanoparticles were not used as an important factor in
transient hypoparathyroidism after thyroidectomy. The
non-use of carbon nanoparticles is a significant risk factor
in the development of persistent hypoparathyroidism
after thyroidectomy. In this study, it was found that
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women were almost twice as likely as men to develop
transient hypoparathyroidism after thyroid surgery.
Therefore, women may take calcium supplements earlier
and possibly before surgery to reduce the symptoms of
hypocalcemia.

ConcLusION

According to the findings, measuring serum calcium,
PTH, and vitamin D after surgery, reducing the duration
of surgery, and female gender are among the predictive
factors of hypoparathyroidism after thyroidectomy. The
decrease in calcium, vitamin D, and parathyroid hormone
in the group that was measured immediately after the
operation was lower than in the other groups.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Carsote M, Nistor C-E, Popa FL, Stanciu M. Horner’s syndrome
and lymphocele following thyroid surgery. J Clin Med 2023;12:474.

2. Noltes ME, Bader M, Metman MJH, Vonk J, Steinkamp PJ,
Kukacka J, et al. Towards in vivo characterization of thyroid
nodules suspicious for malignancy using multispectral optoacoustic
tomography. Eur J Nucl Med Mol Imaging 2023;50:2736-50.

3. Sullivan, AK. An Analysis of Regulatory Guidelines for the Release
of Patients Administered Therapeutic Doses of Radioactive lodine:
PhD Thesis. Pocatello, USA: Idaho State University; 2023.

4. Stowasser M, Jansen P, Wolley M. Systematic approach to
the diagnosis and management of endocrine hypertension. In:
Endocrine Hypertension. Cambridge, MA, USA: Academic Press;
2023. p. 331-368.

5. Rao SS, Rao H, Moinuddin Z, Rozario AP, Augustine T.
Preservation of parathyroid glands during thyroid and neck
surgery. Front Endocrinol 2023;14:1173950.

6. Nieto H, Sharma N. Landmark Paper: 50 Landmark Papers every
Thyroid and Parathyroid Surgeon Should Know. CRC Press; 2023.

7. Ghalige HS, Al-Mamoori HM, Zubaidi SA, Rikabi MA, Al-Ani
AF, Al-Dabbagh ZA. Basic Sciences Relation of Tobacco and Betel
Nut Consumption with Oral Cancer and Pathogenesis. Baghdad,
Iraq: Medico Research Chronicles; 2022.

8.  Mannstadt M, Bilezikian JP, Thakker RV, Hannan FM, Clarke
BL, Rejnmark L, et al. Hypoparathyroidism. Nat Rev Dis Primers
2017;3:1-21.

9.  Shoback DM, Bilezikian JP, Costa AG, Dempster D, Dralle H,
Khan AA, et al. Presentation of hypoparathyroidism: Etiologies
and clinical features. J Clin Endocrinol Metab 2016;101:2300-12.

10. Howie K. Disorders of calcium. Acid-Base Electrolyte Handb Vet
Tech 2016;12:79-101.

11.  Al-Shimmery AHS, Alwan RA, Yaseen MM, Hussain FA, Farhan
TS, Abdulwahid MO. Assessment of tumor necrosis factor-,
interleukin-17, and vitamin D3 levels on a group of gastrointestinal
tumor patients in Babylon Provence, Iraq. Med J Babylon
2023;20:362.

12. Zobair AA, Al Obeidy BF, Jawher NMT, Zheng F, Ali WH,
Hussein KS. Relationship between vitamin D3 level and body mass

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

index in postmenopausal breast cancer patients. Med J Babylon
2022;19:671.

Clarke BL. Hypoparathyroidism: Update of guidelines from
the 2022 International Task Force. Arch Endocrinol Metab
2022;66:604-10.

Ludwig B, Ludwig M, Dzickiewicz A, Mikuta A, Cisek J, Biernat S,
et al. Modern surgical techniques of thyroidectomy and advances
in the prevention and treatment of perioperative complications.
Cancers 2023;15:2931.

Dimov R, Kostov G, Doykov M, Dimov L, Nonchev B, Dimova
R, et al. Prophylactic central neck lymph node dissection adds no
short-term benefit to total thyroidectomy for differentiated thyroid
cancer. Medicina (Kaunas, Lithuania) 2023;59:239.
Martin-Roman L, Colombari R, Fernandez-Martinez M,
Amunategui-Prats I, Escat-Cortés JL, Zarain-Obrador L, et
al. Vitamin D deficiency reduces postthyroidectomy protracted
hypoparathyroidism risk: Is gland preconditioning possible? J
Endocr Soc 2022;7:bvacl74.

He C, Zhang Y, Li L, Cheng G, Zhang W, Tang Y, et al. Risk
factor analysis and prediction of severe hypocalcemia after
total parathyroidectomy without auto-transplantation in
patients with secondary hyperparathyroidism. Int J Endocrinol
2023;2023:1901697.

Bezawada R, Narendra MC. The incidence of hypocalcemia
following total thyroidectomy: A retrospective study. SVU-Int J
Med Sci 2023;6:457-64.

Tebyanian M, Pazokian M. Investigating the predictive factors of
hypoparathyroidism after thyroidectomy: A systematic review. Int
J Med Rev 2022;9:298-305.

Keane OA, Bai S, Cossen K, Patterson BC, Prickett KK, Heiss
KF, et al. Predictive value of 6h postoperative parathyroid
hormone level on permanent hypoparathyroidism in pediatric total
thyroidectomy: A pilot study. J Pediatr Endocrinol Metab JPEM
2023;36:242-7.

Rosa KM, de Matos LL, Cernea CR, Brandao LG, de Aratjo
Filho VJF. Postoperative calcium levels as a diagnostic measure for
hypoparathyroidism after total thyroidectomy. Arch Endocrinol
Metab 2015;59:428-33.

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

Sonne-Holm E, Hahn CH. Prolonged duration of surgery predicts
postoperative hypoparathyroidism among patients undergoing
total thyroidectomy in a Tertiary Referral Center. Eur Thyroid J
2017;6:255-62.

Su A, Wang B, Gong Y, Gong R, Li Z, Zhu J. Risk factors of
hypoparathyroidism following total thyroidectomy with central
lymph node dissection. Medicine (Baltimore) 2017;96:¢8162.
Selberherr A, Scheuba C, Riss P, Niederle B. Postoperative
hypoparathyroidism after thyroidectomy: Efficient and cost-
effective diagnosis and treatment. Surgery 2015;157:349-53.
Suwannasarn M, Jongjaroenprasert W, Chayangsu P,
Suvikapakornkul R, Sriphrapradang C. Single measurement
of intact parathyroid hormone after thyroidectomy can predict
transient and permanent hypoparathyroidism: A prospective study.
Asian J Surg 2017;40:350-6.

Sala DT, Muresan M, Voidazan S, Cvasciuc T, Darie R, Danielopol
V, et al. First day serum calcium and parathyroid hormone levels
as predictive factors for safe discharge after thyroidectomy. Acta
Endocrinol 2019;15:225-30.

Kashat HH, Ali BR. The role of some hormones and interleukins
and their relationship with vitamin D3 concentration in
osteoporosis patients. Univ Thi-Qar J Sci 2021;8:72-6.

Noori SH, Mohamed BN. Period-prevalence of vitamin D
deficiency among referral individuals in Sulaimanyah Province.
Univ Thi-Qar J Med 2019;17:158-70.

-Medical Journal of Babylon | Volume 22 | Issue 4 | October-December 2025




