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Abstract 

This study investigates the clinical and pathogenetic aspects of dental and 

periodontal diseases in patients with thyroid function disorders. Thyroid hormones 

play a crucial role in regulating metabolic processes, and their imbalance can 

significantly affect the health of oral tissues. Both hypothyroidism and hyperthyroidism 

have been linked to altered oral health conditions, including dental caries, periodontal 

disease, and changes in tooth structure. This research aims to examine the relationship 

between thyroid dysfunction and the prevalence and progression of dental and 

periodontal diseases. The findings suggest that thyroid disorders contribute to 

alterations in oral tissue metabolism, leading to increased susceptibility to dental 

pathologies. Early diagnosis and appropriate management of thyroid disorders are 

essential for improving oral health outcomes in affected individuals. 
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Introduction 

The thyroid gland, an endocrine organ located in the neck, plays a crucial role 

in regulating numerous physiological functions, including metabolism, growth, and 

development. Thyroid hormones—thyroxine (T4) and triiodothyronine (T3)—are vital 

for maintaining the homeostasis of various tissues, including those in the oral cavity. 

The thyroid hormones exert significant influence on the metabolic processes, cellular 

activities, and structural integrity of bones, teeth, and the periodontium. As a result, 

thyroid dysfunctions, whether they manifest as hypothyroidism or hyperthyroidism, 

can have profound effects on the health of the oral cavity, particularly the hard tissues 

of the teeth and the supporting periodontium. 
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Thyroid Function and Its Role in Oral Health 

The thyroid gland secretes hormones that regulate metabolic processes and 

modulate growth and development. These hormones have a significant role in 

regulating bone turnover, collagen synthesis, mineralization, and overall tissue 

regeneration. They influence the calcium and phosphorus balance, which is essential 

for maintaining the structure and function of hard tissues, such as bones and teeth. In 

the context of the oral cavity, thyroid hormones impact the development, maintenance, 

and repair of dental tissues and periodontal structures. 

The physiological effects of thyroid hormones are exerted through the thyroid 

receptors present in various tissues, including bones, teeth, and periodontal ligaments. 

Both hypothyroidism (underactive thyroid) and hyperthyroidism (overactive thyroid) 

can cause changes in these tissues, leading to alterations in oral health. These effects 

are often reflected in diseases that affect the hard tissues of the teeth and the 

periodontium, such as dental caries, periodontal disease, altered tooth structure, and 

tooth mobility. 

Hypothyroidism and Oral Health 

Hypothyroidism is a condition characterized by a deficiency in thyroid hormone 

production. This hormonal imbalance can result in a variety of systemic symptoms, 

including fatigue, weight gain, cold intolerance, and slow metabolic processes. In the 

oral cavity, the reduced levels of thyroid hormones can have significant consequences. 

Hypothyroidism can decrease the rate of bone turnover and collagen synthesis, leading 

to poor tissue repair and regeneration. This is particularly important in the maintenance 

of healthy periodontal tissues, as the periodontal ligament relies on continuous 

turnover and remodeling to sustain tooth support. 

One of the most common oral manifestations of hypothyroidism is dry mouth 

(xerostomia), which occurs due to reduced salivary secretion. Saliva plays an important 

role in oral health, as it helps in the remineralization of enamel, protects against 

bacteria, and aids in the maintenance of oral pH. A decrease in salivation can lead to 

an increased risk of dental caries, periodontal disease, and oral infections. The 
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reduction in the protective function of saliva may also exacerbate other oral conditions, 

including oral candidiasis and burning mouth syndrome. 

In addition to dry mouth, patients with hypothyroidism may exhibit delayed 

wound healing and a compromised immune response. As a result, periodontal tissues 

may be more susceptible to infection and inflammation, which could lead to gingival 

bleeding, periodontitis, and other forms of periodontal disease. Furthermore, there may 

be a decrease in the regeneration and repair of alveolar bone, leading to bone 

resorption, a hallmark feature of periodontal disease. 

Hypothyroidism has also been linked to enamel hypoplasia, a developmental 

defect of the enamel that leads to discolored, pitted, or rough tooth surfaces. The lack 

of thyroid hormones during tooth development can disrupt the normal mineralization 

process of enamel, resulting in structural weaknesses in the teeth, which may 

predispose them to dental caries. 

Hyperthyroidism and Oral Health 

In contrast, hyperthyroidism is a condition where there is an excess of thyroid 

hormones circulating in the body. This hormonal imbalance leads to an increase in 

metabolic rate, accelerated bone turnover, and enhanced catabolism. In patients with 

hyperthyroidism, the increased levels of thyroid hormones can lead to the resorption 

of bone, including the alveolar bone that supports the teeth. This heightened bone 

resorption contributes to tooth mobility, an increased risk of periodontal disease, and 

potential tooth loss. The accelerated bone turnover associated with hyperthyroidism 

can result in diminished bone mass and a reduction in the strength of the periodontal 

ligaments, making teeth more susceptible to shifting or displacement. 

Hyperthyroidism has been closely linked to an increased risk of periodontitis, a 

condition characterized by inflammation of the gums and supporting structures of the 

teeth. The excessive thyroid hormones may contribute to the overproduction of 

collagenase, an enzyme responsible for the breakdown of collagen in periodontal 

tissues. The excessive breakdown of collagen can lead to the destruction of the 

periodontium, further exacerbating the progression of periodontal disease. 
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Another oral manifestation of hyperthyroidism is the development of gingival 

hyperplasia. The overproduction of thyroid hormones may lead to increased 

vascularity and inflammation of the gingiva, resulting in swelling, redness, and 

bleeding. Gingival hyperplasia can complicate the management of periodontal health, 

as it interferes with proper oral hygiene and can lead to increased plaque retention, 

further worsening the periodontal condition. 

Moreover, hyperthyroidism can affect the salivary glands, leading to an increase 

in the size of the parotid glands. While this enlargement may not directly cause oral 

discomfort, it can alter the balance of saliva production and contribute to dry mouth. 

As in hypothyroidism, the reduced salivation in hyperthyroid patients increases the risk 

of oral infections and dental caries. 

Pathogenetic Mechanisms of Oral Diseases in Thyroid Dysfunction 

The relationship between thyroid dysfunction and oral diseases is complex and 

multifactorial. Several pathogenetic mechanisms have been proposed to explain how 

thyroid disorders contribute to the development of dental and periodontal diseases. 

These mechanisms include changes in bone metabolism, alterations in collagen 

synthesis, immune dysfunction, and the impact of thyroid hormones on salivary 

secretion. 

1. Altered Bone Metabolism: Thyroid hormones have a direct effect on bone 

turnover. In patients with hypothyroidism, there is a reduction in the activity of 

osteoblasts (bone-forming cells) and an increase in osteoclast activity (cells that 

resorb bone), which can result in bone loss and periodontal disease. Conversely, 

in hyperthyroidism, the overproduction of thyroid hormones accelerates bone 

resorption, weakening the alveolar bone and increasing the risk of periodontal 

disease. 

2. Collagen Synthesis and Tissue Regeneration: Collagen is a critical structural 

component of periodontal tissues and plays a vital role in wound healing and 

tissue repair. Thyroid hormones regulate collagen synthesis, and deficiencies or 

excesses can impair the normal regeneration of periodontal tissues. In 
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hypothyroid patients, the reduced production of collagen can hinder the repair 

of damaged tissues, while in hyperthyroid patients, excessive breakdown of 

collagen can contribute to the destruction of periodontal tissues. 

3. Immune Dysfunction: Both hypothyroidism and hyperthyroidism can lead to 

alterations in the immune system. In hypothyroidism, the immune response is 

often suppressed, which may result in a delayed or inadequate response to 

infections, including periodontal infections. Hyperthyroidism, on the other hand, 

can lead to an overactive immune response, resulting in increased inflammation 

in periodontal tissues and an elevated risk of developing periodontitis. 

4. Salivary Gland Dysfunction: Thyroid dysfunction can affect the function of 

the salivary glands, leading to either reduced salivation (as seen in 

hypothyroidism) or altered salivary composition. Saliva is essential for 

maintaining oral health by neutralizing acids, remineralizing enamel, and 

preventing bacterial overgrowth. In both hypothyroidism and hyperthyroidism, 

reduced salivation can exacerbate the risk of dental caries and periodontal 

disease by impairing these protective functions. 

Impact of Thyroid Disorders on Dental Development and Structure 

Thyroid dysfunction during the development of teeth can have long-lasting effects 

on the structural integrity of the teeth. Enamel hypoplasia, as observed in hypothyroid 

patients, is one such example where the development of enamel is disrupted due to the 

insufficient availability of thyroid hormones during tooth formation. Enamel 

hypoplasia results in defects such as pitting, discoloration, and structural weaknesses, 

making the teeth more susceptible to caries and sensitivity. 

In hyperthyroid patients, the accelerated metabolism and heightened bone 

resorption may lead to changes in the morphology of the teeth and the periodontium. 

These patients may experience increased tooth mobility and root resorption, which can 

significantly affect the function and stability of the teeth. 

Thyroid disorders, whether hypothyroidism or hyperthyroidism, can have profound 

and often overlooked effects on the health of the hard tissues of the teeth and 
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periodontium. Both conditions contribute to changes in bone metabolism, collagen 

synthesis, immune responses, and salivary secretion, all of which play critical roles in 

the maintenance of oral health. Understanding the clinical and pathogenetic aspects of 

these diseases is essential for the early diagnosis and effective management of oral 

complications in patients with thyroid dysfunction. 

Future research should continue to explore the molecular mechanisms underlying 

these interactions to develop more effective strategies for preventing and treating 

dental and periodontal diseases in thyroid disorder patients. Early intervention, regular 

dental checkups, and proper management of thyroid dysfunction are essential for 

preserving the oral health and overall well-being of affected individuals. 

Materials and Methods 

This study utilizes a combination of clinical evaluation, laboratory analysis, and a 

review of patient records to assess the impact of thyroid function disorders on dental 

and periodontal health. The following methods were employed: 

Study Design: A cross-sectional study involving 100 patients diagnosed with 

thyroid function disorders (50 with hypothyroidism and 50 with hyperthyroidism) was 

conducted. Each participant underwent a comprehensive oral examination to assess the 

condition of hard dental tissues and the periodontium. 

Clinical Examination: Patients were examined for signs of dental caries, 

periodontal disease, and changes in tooth structure such as enamel hypoplasia and root 

resorption. Periodontal health was evaluated using the probing depth, clinical 

attachment level, and bleeding on probing. 

Laboratory Tests: Blood samples were collected to measure thyroid hormone 

levels (T3, T4, and TSH) and to identify potential correlations between hormone 

imbalances and oral health conditions. 

Statistical Analysis: Data was analyzed using SPSS software to identify significant 

differences in the prevalence of dental diseases between patients with hypothyroidism, 

hyperthyroidism, and a control group of healthy individuals. Pearson correlation 
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coefficients were calculated to assess the relationship between thyroid hormone levels 

and dental/periodontal health indicators. 

Results and Discussions 

Prevalence of Dental Diseases 

The study revealed a significantly higher prevalence of dental diseases in 

patients with thyroid dysfunction compared to the control group. In patients with 

hypothyroidism, there was a notable increase in the incidence of dental caries and 

periodontal disease. The reduced salivary flow and changes in oral mucosa were 

associated with a higher rate of bacterial colonization and plaque accumulation, which 

contributed to the development of these conditions. 

In contrast, patients with hyperthyroidism exhibited a higher frequency of tooth 

mobility and periodontal bone loss, reflecting accelerated bone resorption. The 

increased metabolic rate in hyperthyroid patients may also lead to faster progression 

of periodontal disease, causing destruction of the supporting structures of the teeth. 

Pathogenetic Mechanisms 

The pathogenesis of dental and periodontal diseases in patients with thyroid 

dysfunction is multifactorial. In hypothyroidism, the reduced thyroid hormone levels 

affect the normal turnover of oral tissues and bone metabolism, leading to a weakened 

immune response, diminished collagen synthesis, and slower tissue repair. These 

factors contribute to an increased susceptibility to periodontal inflammation and 

impaired healing of dental tissues. 

In hyperthyroidism, the overproduction of thyroid hormones accelerates metabolic 

processes, including bone resorption, which compromises the integrity of the 

periodontium and dental structures. Furthermore, the altered calcium and phosphorus 

metabolism can increase the risk of bone loss and tooth instability. 

Clinical Observations 

Clinical observations showed that patients with thyroid dysfunction had a higher rate 

of gingival inflammation, increased probing depths, and attachment loss compared to 
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the control group. Additionally, hypothyroid patients were more likely to present with 

dry mouth, which further exacerbates the risk of dental caries and periodontal disease. 

Conclusion 

Thyroid function disorders, particularly hypothyroidism and hyperthyroidism, 

significantly influence the health of the hard tissues of the teeth and periodontium. 

Both conditions are associated with increased risks of dental caries, periodontal 

disease, and changes in tooth structure. The pathogenesis of these conditions involves 

alterations in metabolic processes, immune response, and tissue regeneration, all of 

which contribute to the progression of oral diseases. 

Early detection and management of thyroid dysfunction are essential to reduce 

the risk of oral health complications in affected individuals. Regular dental check-ups 

and monitoring of thyroid hormone levels are recommended to ensure optimal oral 

health in patients with thyroid disorders. Future studies should further explore the 

underlying molecular mechanisms and develop targeted interventions to address these 

challenges in dental care for thyroid patients. 
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