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Abstract

Background: Bone diseases are one of the most important problems that affect
patients after thyroidectomy Objective: The aim of the study was to determine the
extent to which bone properties are affected after the operation and the effect of the
time after the operation. Materials and methods:. The study included 150 samples,
distributed into 50 control groups and 100 patients, the first group of patients
included 50 patients whose periods after the operation did not exceed one year, and
the second group of patients included 50 patients who had undergone total thyroid
operations for more than a year. The main reason for the operations was thyroid
cancer. All patients had thyroid cancer and the patients' ages were 25-65 years were
included in this study .Results of this study The study showed a decrease (Human
Bone specific alkaline phosphatase, alkaline phosphatase, phosphate, PTH) in all
groups compared with the control group. The results showed a clear significant
decrease in the patient groups, and the first group had the greatest decrease.
Conclusion :The study showed a clear change in bone function after total
thyroidectomy, and the periods following the operation were effective.
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1. Introduction

The thyroid gland consists of the thyroid follicles, which are regarded as the
functional components of the thyroid gland [1]. The synthesis of the thyroid hormones takes
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place within these follicles [1, 2]. The thyroid hormones, namely triiodothyronine (T3) and
thyroxine (T4), exert their influence on metabolic processes throughout the entire body [1].
They play a crucial role in maintaining normal bone turnover [1, 3]. In recent times, it has
been recognized that the thyroid gland significantly contributes to bone development and the
preservation of bone mass. Disturbances in thyroid hormone levels can lead to growth
abnormalities, bone loss, and an elevated susceptibility to fractures [2, 4].

Thyroid hormones play a vital role in the maturation of the skeletal system and are
crucial for maintaining the structure and strength of adult bones [5, 6]. Although it is well
known that thyroid dysfunction increases the risk of bone disease, the significance of thyroid
hormone in the development of osteoporosis and the risk factors for fractures has been
underestimated, and the precise mechanisms involved remain uncertain [2, 3].
Hyperthyroidism is characterized by the suppression of Thyroid-Stimulating Hormone (TSH)
and elevated levels of T3 and T4, primarily caused by conditions such as Graves' disease,
toxic multinodular goiter, and toxic adenoma [3]. This condition has a detrimental impact on
bone mass, as evidenced by an accelerated bone remodeling cycle, along with elevated levels
of biochemical markers for both bone resorption and formation [7, 8].

An increase in the apposition and formation of minerals, accompanied by a decrease
in the density of bone minerals, has been observed [7]. Delitala et al. [3] have concluded that
subclinical hyperthyroidism may be associated with elevated biochemical markers of bone
turnover and a slight reduction in bone mineral density. Hypothyroidism is characterized by
an elevation in TSH levels and a decrease in T3 and T4 levels below the lower limit of the
reference range. It is primarily caused by acquired hypothyroidism, Hashimoto's thyroiditis,
post-ablative effects of surgery and neck irradiation, and drug-induced factors [2, 3, 8]. This
condition hinders bone turnover by diminishing both osteoclastic bone resorption and
osteoblastic activity [3].

Bone is a metabolically active tissue that undergoes continual osteoblastic bone
production and osteoclastic bone resorption. The ability of bone tissue to accommodate
damages like implant placement is connected to numerous processes and can be influenced
by various factors, such as smoking, oral hygiene, and prosthetic rehabilitation. These factors
have an impact on osseointegration and decrease the success rate of dental implants.
Remarkably, in the long-term follow-up, outstanding results have been achieved in terms of
the survival rate and success rate of dental implants, specifically in patients without general
pathology. Furthermore, in patients without any oral or systemic diseases, the success rate of
oral rehabilitation utilizing dental implants is 98.8% after 3 months, 97.9% after 6 months,
97.7% after 1 year, and 97.4% after 2 to 9 years. After accounting for all the variables,
including age, sex, implant placement, diameter, length, type, bone quality, bone graft, status
of periodontal disease, and insertion torque, these results show that patients without systemic
disease had a successful rehabilitation [9]. If osteoclasts or their impact on bone resorption
are directly impacted by people with thyroid problems [3]. It has been suggested that
calcitonin gene-related peptide (CGRP) has a function in bone metabolism because
transgenic mice with increased osteoblastic CGRP expression have higher bone density as a
result of increased bone production [10, 11].
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2. Patients and Methods

This study has been conducted at Nasiriyah Teaching Hospital in Thi-Qar, The
Endocrine Glands Center in Thi Qar governorate, Biochemistry Laboratory, at the period
between 1/4/2022 to 1/2/2024. It included (150) patients, control (50) and patients (100).
Divided into two groups, each group containing 50 patients:

All patients had thyroid cancer and the patients' ages were 25-65 years were included
in this study. They divided into three groups as the following: -

Group A (patients, after thyroidectomy): Includes patients who have not had gland lift
operations for more than one year

Group B (patients, after thyroidectomy): Includes patients who have undergone gland lift
operations for one year or more.

Group C (control): - included thirty (50) healthy subjects aged (25-65).

Medical tests were performed on the patients' blood, including (Human Bone specific
alkaline phosphatase, alkaline phosphatase, PTH) from ( Elabscience, China) and( SIGMA-
ALDRICH, America) , using the ELISA device.

3. Results

The mean age of the patients who were involved in our study was 25-65 years, All
patients were suffering from thyroid cancer and had total thyroidectomy. The results are
shown in the table .1.

Table 1- Results of the parameters (PTH, Human Bone specific alkaline phosphatase, alkaline phosphatase)

Parameters No Age PTH (pg/mL) PAP(U/L) ALP (UL/L)
Mean+SD Mean+ SD Meant SD  Meanz SD
Groups
Group A (patients, after 50 45.13+6.42 10.73 £ 1.34¢ 63.19 +  60.27 £4.33°
thyroidectomy): 4.41°

Includes patients who
have not had gland lift
operations for more than

one year
Group B (patients, after 50 54.23+6.3 18.91 + 3.47° 76.65 *
thyroidectomy): 6.08"

Includes patients who

have undergone gland

lift operations for one

year or more.

Group C (control): - 50 57.23+4.3 55.83 + 4.452 91.25 *
included  thirty  (50) 5.292

healthy subjects aged

(25-65).

L.SD 7.59 12.19 8.78

386
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Figure -1 PTH serum level of the two patient groups and control group
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Figure -2 PAP.ase serum level of the two patient groups and control group
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Figure -3 ALP.ase serum level of the two patient groups and control group
4. Discussion

The aim of this study was to ascertain the impact of a postoperative calcium and
calcitriol supplementation program guided by postoperative serum parathyroid hormone
(PTH) on the rate of hypocalcemia and hospital readmissions among patients after complete
thyroidectomy. The most frequent side effect following a complete thyroidectomy is
hypocalcemia. Bone pain and deformities are common symptoms in patients with thyroid
hormone issues [12].

It has been recognized in recent years that the thyroid is primarily responsible for the
formation and preservation of bone mass, and that changes in thyroid hormone levels can
cause malformations, bone loss, and an elevated risk of fracture. Thyroid hormones play a
critical physiological role in maintaining adult bone strength and shape and are necessary for
skeletal maturity. Thyroid hormone has been underappreciated in the pathophysiology of
osteoporosis and fracture risk factors, despite the fact that thyroid dysfunction has been
established as a risk factor for bone disease. The underlying processes are also unknown. The
definition of hyperthyroidism is defined as elevated T3 and T4 combined with suppression of
thyroid-stimulating hormone (TSH), primarily due to Graves' illness [12, 13].

According to the British Association of Endocrine and Thyroid Surgeons (BAETS),
postoperatively. Post-surgical hypocalcaemia may arise from various causes, including: (a)
disruption of the parathyroid blood supply and inadvertent gland excision; (b) acute calcium
transfer into bones leading to hungry bone syndrome; (c) release of calcitonin following
surgery; and (d) delusional hypocalcaemia. Paresthesia and neuromuscular instability,
including cramps, tetany, and convulsions, can result from acute hypocalcaemia. Bone
metabolism is reflected by serum alkaline phosphatase (ALP) and its isoenzymes: ALP
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inhibits the synthesis of minerals by lowering the concentration of extracellular
pyrophosphate and by increasing the ratio of inorganic phosphate to pyrophosphate. It also
promotes mineralization. Low ALP activity, on the other hand, is linked to a decrease in bone
turnover. Depending on the tissue expression site, ALP comprises four isoenzymes: intestinal
ALP, placental ALP, placental ALP, germ cell ALP and tissue nonspecific ALP or
liver/bone/kidney ALP [14, 15].

The bone isoenzyme (B-ALP) is involved in bone calcification and is a marker of
bone turnover because of osteoblastic activity. ALP and its isoenzymes are crucial in the
diagnostic process of all the forms of rickets. The most common cause of rickets is vitamin D
nutritional deficiency. The aim of this review is to update on the role played by ALP serum
concentrations as a relevant marker in thediagnosis and treatment of rickets. Indeed, the
diagnosis of rickets is based on its clinical, radiological and laboratory characteristics. An
elevated ALP level is one of the markers for the diagnosis of rickets in children, though it is
also associated with bone formation process [15, 16].

ALP is also useful for the differentiation between rickets and other disorders that can
mimic rickets because of their clinical and laboratory characteristics, and, together with other
biochemical markers, is crucial for the differential diagnosis of the different forms of rickets.
Age, severity and duration of rickets may also modulate ALP elevation. Finally, ALP
measurements are useful in clinical and therapeutic follow-up, it decreases when
hypothyroidism and. The study was conducted at Al-Sadr Medical City in Al-Najaf city, in
Irag, from October 2020 to March 2021. Thyroid-stimulating hormone (TSH) was very high
in patients at a hypothyroid stage after hypothyroidism. The study also revealed a significant
increase in the liver enzymes aspartate aminotransferase (AST) and alanine transaminase
(ALT) and a significant decrease in alkaline phosphatase (ALP) in patients with
thyroidectomy compared to the control group and. Elevated serum alkaline phosphatase as
well as bone specific alkaline phosphatase is found associated with osteomalacia which is
caused due to vitamin D deficiency but this is not considered as confirmatory test as some
patient have normal or borderline elevated ALP levels .Metabolic pathways directly or
indirectly regulated by thyroid hormones[14, 17].

Osteosarcopenia biomarkers needed for early detection and preventing deterioration.
Elevated TSH and BAP increase the likelihood of osteosarcopenia. In contrast, elevated
250HD decrease the likelihood of osteosarcopenia, osteosarcopenia is a new definitional
approach that can increase the risk of falls and fractures in elderly compared with that of
osteoporosis and sarcopenia alone. However, biomarkers for osteosarcopenia have not been
well identified. [14, 17].

Alkaline phosphatase (ALP) is a nonspecific enzyme that hydrolyzes phosphate in
alkaline medium and its total level reflects the combined activity of several isozymes found
in the bone, liver, kidney, and intestinal lining. Its bone-specific isoforms (bone-specific
alkaline phosphatase, BAP) originates in osteoblasts that release large amounts of the enzyme
when bone repair activity occurs, for example bone metastases. Serum alkaline phosphatase
(ALP) and its isoenzymes reflect bone metabolism: ALP increases the ratio of inorganic
phosphate to pyrophosphate systemically and facilitates mineralization as well as reduces
extracellular pyrophosphate concentration, an inhibitor of mineral formation. On the contrary,
low ALP activity is associated with reduction of bone turnover. ALP includes four
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isoenzymes depending on the site of tissue expression: intestinal ALP, placental ALP, germ
cell ALP and tissue nonspecific ALP or liver/bone/kidney ALP [14, 18].

The bone isoenzyme (B-ALP) is involved in bone calcification and is a marker of
bone turnover because of osteoblastic activity. ALP and its isoenzymes are crucial in the
diagnostic process of all the forms of rickets. The most common cause of rickets is vitamin D
nutritional deficiency. Increased bone turnover in hyperthyroidism and low bone turnover in
hypothyroidism and decreased B-ALP. Bone alkaline phosphatase has been considered as
another marker of TH status in bone. Bone alkaline phosphatase concentrations in blood are
increased in hyperthyroid patients compared to euthyroid controls and a positive correlation
was observed between bone alkaline phosphatase and fT3 and fT4 in both hypothyroid and
hyperthyroid and euthyroid patients. Bone alkaline phosphatase concentrations eventually
decreased after adequate treatment for hyperthyroidism, although normalization could take a
few months. In contrast, hypothyroid patients did not show aberrant bone alkaline
phosphatase concentrations when compared to euthyroid controls. Therefore, this biomarker
is not feasible to evaluate bone TH status [18, 19].

5. Conclusion

The process of removing the total thyroid gland affects some bone characteristics, as
the first group(A) showed a significant decline more than the second group(B) of patients,
and when comparing the patient groups with healthy people(C), it was found that there was a
clear decrease in the patient groups. (P<0.05).
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