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ABSTRACT :

Thyroid disorders are among the most common endocrine conditions, affecting millions of individuals globally. This article provides a concise yet comprehensive
overview of thyroid diseases, with a focus on hyperthyroidism and hypothyroidism—the two primary forms of thyroid dysfunction. It outlines the types of thyroid
disorders, common diagnostic approaches including thyroid function tests and imaging modalities, and current treatment strategies tailored to each condition.
Hyperthyroidism is typically managed through antithyroid medications, radioactive iodine therapy, or surgery, whereas hypothyroidism requires lifelong thyroid
hormone replacement. Special considerations, such as autoimmune involvement and treatment during pregnancy, are also discussed. Understanding these conditions
is essential for early diagnosis, effective management, and improving patient quality of life. This review aims to aid healthcare professionals and researchers by
summarizing the latest evidence-based practices in the diagnosis and treatment of thyroid dysfunction.
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Introduction

A tiny butterfly-shaped endocrine gland in the front neck, the thyroid is crucial for regulating the metabolism, growth, and development of the body by
secreting thyroid hormones—thyroxine (T4) and triiodothyronine (T3) [1]. These hormones affect almost every physiological process including heart
rate, body weight, energy expenditure, and temperature control. A dysfunctional thyroid gland can lead to a wide spectrum of clinical conditions that
significantly compromise quality of life.

Usually, thyroid problems fall into two primary categories: hyperthyroidism and hypothyroidism. Hyperthyism, which accelerates metabolic processes
and typically manifests symptoms like weight loss, anxiety, heat intolerance, and palpitations, is defined by excess thyroid hormone production [2].
Conversely, hypothyism is characterised by lower hormone secretion, which leads to cold intolerance, fatigue, weight gain, depression, and other
symptoms [3]. These conditions could result from autoimmune diseases, iodine deficit, medications, or gland structural abnormalities.

Common all around, thyroid diseases affect roughly 5% of the world population with hypothyism and approximately 1-2% with hyperthyism [4]. Women
are more impacted than men; their risk increases with age. Untreated thyroid dysfunction can lead to significant problems including heart disease,
infertility, and neurocognitive impairment; thus, early diagnosis and appropriate treatment are absolutely essential [5].

Improvements in diagnostic methods—including serum TSH and free T4 measurements—have over time raised our ability to find thyroid problems at
earlier stages [6]. Treatment strategies have evolved to include not only pharmacological options like levothyroxine and antithyroid medications but also
surgical operations and radioiodine therapy [7] depending on disease severity and patient-specific factors at the same time.

This paper aims to provide a comprehensive overview of thyroid disorders emphasising the pathophysiology, clinical presentation, diagnostic tools, and
present treatment strategies for both hyperthyroidism and hypothyroidism. A thorough knowledge of these conditions will enable doctors as well as
readers to appreciate the need of early intervention and long-term management.

Types of thyroid Disorders

Thyroid disorders encompass a broad spectrum of conditions that affect the structure and function of the thyroid gland. These disorders are generally
classified based on whether the gland produces excess hormones (hyperthyroidism), insufficient hormones (hypothyroidism), or is affected structurally,
such as in nodular thyroid disease or thyroid cancer [8]. Understanding these types is essential for accurate diagnosis and effective treatment.
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1. Hypothyroidism

Hypothyroidism is a condition in which the thyroid gland fails to produce adequate amounts of thyroid hormones. The most common cause worldwide
is iodine deficiency, while in iodine-sufficient regions, autoimmune thyroiditis—specifically Hashimoto’s thyroiditis—is the leading cause [9]. Other
causes include thyroidectomy, radioactive iodine therapy, and certain medications such as lithium or amiodarone [10]. Symptoms often develop gradually
and include fatigue, weight gain, dry skin, constipation, cold intolerance, and depression [4]. In severe cases, it can lead to myxedema, a life-threatening
complication.

2. Hyperthyroidism

Hyperthyroidism results from excessive production of thyroid hormones, leading to a hypermetabolic state. The primary causes include Graves' disease,
toxic multinodular goiter, and toxic adenoma [11]. Graves' disease, an autoimmune condition, is the most common cause in younger populations, while
nodular thyroid disease predominates in older adults. Clinical manifestations include nervousness, weight loss, palpitations, heat intolerance, and
increased bowel frequency [7]. If untreated, it can lead to complications such as atrial fibrillation and osteoporosis.

3. Goiter and Nodular Thyroid Disease

Goiter refers to the abnormal enlargement of the thyroid gland, which may occur in both hypo- and hyperthyroid states or in euthyroid individuals. It can
be diffuse or nodular in appearance. Multinodular goiter is common in iodine-deficient regions and may be associated with hyperthyroidism when
autonomous hormone production develops [12]. Thyroid nodules, which are discrete lesions within the gland, may be benign or malignant and require
further evaluation through ultrasound and fine-needle aspiration cytology (FNAC) [13].

4. Thyroiditis

Thyroiditis refers to inflammation of the thyroid gland and can be acute, subacute, or chronic. Hashimoto's thyroiditis is a chronic autoimmune condition
leading to hypothyroidism, while subacute granulomatous thyroiditis (de Quervain’s thyroiditis) presents with painful gland swelling and transient
hyperthyroidism [14]. Postpartum thyroiditis is another autoimmune condition that occurs in some women after childbirth, typically involving a phase of
hyperthyroidism followed by hypothyroidism and, in many cases, eventual recovery [15].

5. Thyroid Cancer

Thyroid cancer arises from the follicular or parafollicular cells of the thyroid. The most common types include papillary, follicular, medullary, and
anaplastic carcinoma. Papillary carcinoma is the most prevalent and generally has a favorable prognosis. Thyroid cancer often presents as a solitary
thyroid nodule and is typically diagnosed through FNAC, followed by imaging and histopathological evaluation [16]. Management includes surgery,
radioactive iodine therapy, and in some cases, targeted therapies.

Diagnosis of Thyroid Diseases

The right diagnosis of thyroid diseases is found by combining clinical examination, biochemical tests, and imaging methods. Thyroid dysfunction can
present with a wide range of non-specific symptoms [17], thus laboratory testing is crucial in confirming suspected cases and guiding appropriate treatment
options.

1. Clinical Evaluation

The first evaluation begins with a thorough clinical history and physical examination. While weight loss, heat intolerance, palpitations, and tremors
suggest hyperthyroidism, symptoms such as weariness, weight gain, cold intolerance, and bradycardia might suggest hypothyroidism [18]. In conditions
such as Graves', a physical examination could reveal goitre, nodules, or signs of ophthalmopathy. Many symptoms overlap, thus a clinical exam by itself
is insufficient for diagnosis.

2. Thyroid Function Tests (TFTs)

Thyroid function tests are the basis of biochemical diagnosis. The most sensitive first test is the measurement of serum thyroid-stimulating hormone
(TSH), which reflects the pituitary response to circulating thyroid hormone levels [6]. A high TSH level usually indicates hypothyroidism; a low TSH
indicates hyperthyroidism. Measuring free thyroxine (FT4) and free triiodothyronine (FT3) confirms the functional status, so helping to distinguish
between overt and subclinical diseases [19].

In subclinical hypothyroidism TSH is high with normal FT4, while in subclinical hyperthyroidism TSH is low but FT4 and FT3 remain in normal ranges.
These tests also influence how well and how much thyroid hormone replacement or antithyroid therapy [5] changes.

3. Thyroid Antibody Tests

The autoimmune nature of a thyroid disease is best determined by antibody testing. Increased anti-thyroid peroxidase (anti-TPQO) and anti-thyroglobulin
antibodies are usually found in Hashimoto's thyroiditis [20]. Thyroid-stimulating immunoglobulin (TSI) or TSH receptor antibodies (TRAb) are usually
positive in Graves' disease, therefore verifying the diagnosis of an autoimmune hyperthyroid condition [11].

4. Imaging Techniques
Ultrasonography is the preferred imaging method to evaluate the anatomy of the thyroid gland—including the presence of nodules, goitre, or
inflammation—ultrasonography [21]. High-resolution ultrasound can distinguish solid from cystic nodules and assess characteristics that could suggest
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cancer. Especially in Graves' disease or thyroiditis, colour Doppler imaging helps to assess vascularity.

Mostly using thyroid scintigraphy and radioactive iodine uptake (RAIU) scans, hyperthyroid patients differentiate among causes including Graves'
disease, toxic multinodular goitre, or thyroiditis. High uptake characterises Graves' disease; low uptake suggests thyroiditis or excessive exogenous
hormone use [2].

5. Fine-Needle Aspiration Cytology (FNAC)

FNAC is the gold standard for evaluating thyroid nodules for cancerous development. Usually done under ultrasound guidance, it helps to identify benign
and suspicious or malignant lesions [13]. Many individuals standardise readings and guide management decisions using the Bethesda System for
Reporting Thyroid Cytopathology.

Treatment of Hyperthyroidism and Hypothyroidism

Effective management of thyroid disorders focuses on restoring and maintaining normal thyroid hormone levels, relieving symptoms, and preventing
complications. The treatment approaches vary significantly between hyperthyroidism and hypothyroidism and are influenced by the underlying cause,
disease severity, patient age, comorbidities, and preferences [2].

Treatment of Hyperthyroidism
Hyperthyroidism is commonly treated using three primary modalities: antithyroid medications, radioactive iodine therapy, and surgery.

1. Antithyroid Drugs (ATDs): Thionamides such as methimazole and propylthiouracil (PTU) inhibit thyroid hormone synthesis and are the first-line
treatment in many cases, especially in younger patients and those with mild disease [22]. Methimazole is preferred due to its longer half-life and lower
risk of hepatotoxicity compared to PTU, except during the first trimester of pregnancy where PTU is favored due to teratogenic concerns [23]. Treatment
typically continues for 12-18 months, with regular monitoring of TSH and free T4 levels to guide dose adjustments [24].

2. Radioactive lodine (RAI) Therapy: RAI therapy involves the oral administration of radioactive iodine-131, which selectively destroys overactive
thyroid tissue. It is a non-invasive, cost-effective, and widely used definitive treatment, especially in adults with Graves’ disease or toxic multinodular
goiter [7]. However, it often leads to hypothyroidism, requiring lifelong levothyroxine replacement. RAl is contraindicated in pregnancy and breastfeeding
women [25].

3. Surgery (Thyroidectomy):Surgical removal of part or all of the thyroid gland may be considered in cases of large goiters causing compressive
symptoms, suspicious or confirmed malignancy, or when other treatments fail or are contraindicated [26]. Postoperative hypothyroidism is common, and
patients typically require thyroid hormone replacement therapy.

Beta-blockers such as propranolol are often used adjunctively to manage adrenergic symptoms like palpitations, tremors, and anxiety until a definitive
treatment takes effect [27].

Treatment of Hypothyroidism

The cornerstone of hypothyroidism treatment is hormone replacement therapy, aimed at restoring normal thyroid hormone levels and alleviating
symptoms.

1. Levothyroxine Replacement: Levothyroxine, a synthetic form of T4, is the standard therapy for hypothyroidism. It is administered orally and has a
long half-life, allowing for once-daily dosing. The dose is individualized based on age, body weight, etiology of hypothyroidism, and the presence of
comorbid conditions, particularly cardiovascular disease [19]. Regular monitoring of serum TSH and free T4 levels every 6-8 weeks is recommended
after initiation or dose changes to ensure therapeutic efficacy [28].

2. Special Considerations: In certain cases, such as central hypothyroidism (due to pituitary or hypothalamic dysfunction), TSH alone is not a reliable
marker, and free T4 levels guide treatment [29]. During pregnancy, levothyroxine requirements increase, and close monitoring is essential to prevent
adverse maternal and fetal outcomes [30].

3. Liothyronine and Combination Therapy: Liothyronine (T3) is not routinely recommended due to its short half-life and risk of fluctuating hormone
levels. However, some patients with persistent symptoms despite normal TSH on levothyroxine monotherapy may benefit from a carefully monitored
combination of T4 and T3, although evidence remains limited and controversial [31].

Conclusion

Thyroid diseases, particularly hyperthyroidism and hypothyroidism, are among the most prevalent endocrine disorders worldwide. Their broad spectrum
of symptoms often overlaps with other conditions, making timely and accurate diagnosis essential. Clinical evaluation supported by biochemical tests
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and imaging modalities enables effective identification of thyroid dysfunctions. Understanding the pathophysiological distinctions between
hyperthyroidism and hypothyroidism is crucial for selecting appropriate treatment strategies. While antithyroid drugs, radioactive iodine therapy, and
surgery remain mainstays in hyperthyroidism management, lifelong levothyroxine replacement is the standard for hypothyroidism. With advances in
diagnostic tools and therapeutic options, personalized and evidence-based approaches continue to improve patient outcomes and quality of life. Ongoing
research and public awareness are vital in further enhancing the diagnosis, treatment, and long-term management of thyroid disorders.
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