TASK 1: SIMTICS



TASK 2
Hashimoto’s Thyroiditis
Short clinical history
A 16-year-old female with hypothyroidism, elevated anti-TG and anti-TPO levels. 
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Botz, B. Hashimoto thyroiditis. Case study, Radiopaedia.org. (Accessed on 9 Sep 2022) https://doi.org/10.53347/rID-83516


Ultrasound findings showed diffuse enlargement of both lobes and isthmus of thyroid gland. No retrosternal extension noted. Thyroid appears heterogenous in echotexture with multiple ill-defined hypoechoic areas seen in both lobes and in isthmus. This gives the impression of pseudonodular or giraffe pattern (Ahuja AT et al. 2014). No discrete nodule can be found. With colour doppler assessment, hypervascularity is observed. No cervical lymphadenopathy is seen. Differential diagnosis may include thyroid lymphoma, Graves' disease, papillary thyroid carcinoma and subacute granulomatous (de Quervain) thyroiditis.
The diagnosis of Hashimoto thyroiditis relied on positive serology for thyroid autoantibodies in symptomatic patients. Therefore, the diagnosis may be missed when the thyroid autoantibodies are negative. Studies have shown that ultrasound is useful in the diagnosis of Hashimoto thyroiditis and other autoimmune thyroid diseases with typical sonographic appearances (Rago T et al. 2001). The sonographic appearance of Hashimoto thyroiditis is diffuse, heterogenous with fine echogenic fibrotic streaks within. It measures moderately enlarged and hypoechoic gland with lobulated contours. The sonographic appearance of Hashimoto’s thyroiditis varies with the stage, type of involvement and phases of the disease (Ahuja AT et al. 2014). The glands may be atrophic and small in chronic cases. In acute focal Hashimoto thyroiditis, discrete nodules can be seen against a background of diffuse Hashimoto thyroiditis or normal thyroid parenchyma. At this stage, these nodules tend to be solitary, hyperechoic, solid, non-calcified and haloed. On the other hand, nodules without background of Hashimoto thyroiditis may have cystic change and eggshell calcifications. Using color Doppler, the vascularity of nodular Hashimoto thyroiditis varies widely and is not reliable to distinguish between benign and malignant thyroid nodules (Anderson L et al. 2010). In acute diffuse Hashimoto thyroiditis, thyroid appears diffusely hypoechoic that may have lobulated contour (Anderson L et al. 2010). Thyroid may also appear ill-defined, patchy with hypoechoic areas separated by echogenic fibrous septa (Ahuja AT et al. 2014). Furthermore, there might also be multiple small hypoechoic nodules with the size ranging from ~2-6 mm. This gives a micronodular echo pattern which represents lymphocyte infiltration and echogenic rims due to fibrous septa throughout thyroid gland (Rago T et al. 2001). The color Doppler assessment on parenchymal vascularity may vary from hypovascular to diffusely hyperemic (Ahuja AT et al. 2014) This is caused by the hypertrophic action of thyroid-stimulating hormone (TSH). When the TSH level returns to normal, the vascularity will decrease. Hence, hypervascularity in Hashimoto thyroiditis is never as marked as in Graves' disease (Ahuja AT et al. 2014)
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TASK 3
Hashimoto’s thyroiditis
Hashimoto’s thyroiditis is a chronic inflammatory disorder of the thyroid gland. It was first described in Japan by Dr. Hakaru Hashimoto over a century ago (Caturegli P et al. 2013). Hashimoto thyroiditis is an autoimmune disorder when there is inadequate thyroid hormone production. The biochemical level indicates raised thyroid-stimulating hormone (TSH) in response to low free T4. Low total T4 or free T4 level in the presence of an elevated TSH level confirms the diagnosis of primary hypothyroidism (McLeod DS et al. 2012). Hashimoto’s disease is now considered the most common autoimmune disease and also the most common endocrine disorder in developed countries (Tagoe CE et al. 2019). In the clinical setting, the diagnosis of Hashimoto’s thyroiditis is established by detecting a combination of clinical, serological, and sonographic features. Histological findings of a diffuse lymphocytic infiltration with numerous lymphoid follicles and germinal centers are the gold standard for the diagnosis of Hashimoto’s thyroiditis (Yuan J et al. 2018). A thyroid ultrasound assesses thyroid size, echotexture, and whether thyroid nodules are present. Thyroid ultrasound in Hashimoto’s thyroiditis shows a diffusely heterogeneous parenchyma, reduced echogenicity, hyperemic and multiple ill-defined small pseudo-nodules (Caturegli P et al. 2013).

Etiology
The etiology of Hashimoto’s thyroiditis is poorly understood. Most patients develop antibodies to a variety of thyroid antigens. The most common is anti-thyroid peroxidase (anti-TPO), followed by antithyroglobulin (anti-Tg) and TSH receptor-blocking antibodies (TBII). These antibodies attack the thyroid tissue. This will eventually lead to inadequate production of thyroid hormone (Leung AKC et al. 2019). More common in women than man. Hashimoto’s thyroiditis is also related to several other autoimmune diseases such as pernicious anemia, adrenal insufficiency, and celiac disease. Hashimoto’ thyroiditis is associated with a variety of different nonthyroidal autoimmune disease and diagnosis in adulthood made these even more prevalent (Ruggeri RM et al. 2017).

Pathophysiology
The development of Hashimoto’s thyroiditis is thought to be of autoimmune origin with typical features of lymphocyte infiltration and fibrosis. The current diagnosis is based on clinical symptoms correlating with laboratory results of elevated TSH with normal to low thyroxine levels (Yuan J et al. 2018). However, there is little evidence demonstrating the role of antithyroid peroxidase (anti-TPO) antibody in the pathogenesis of autoimmune thyroid disease (AITD). Anti-TPO antibodies can fix and complement and have been shown to bind and kill thyrocytes (Williams DE et al., 2018). To date, there has been no correlation noted in human studies between the severity of disease and the level of anti-TPO antibody concentration in serum. Positive serum anti-TPO antibody concentration is correlated with the active phase of the disease (Williams DE et al., 2018). Some theories suggested that immune complexes which contain thyroid directed antibodies as the cause of thyroid destruction. On pathologic examination, a diffuse and symmetric enlargement of the thyroid can be seen, and the capsule is usually intact with a prominent pyramidal lobe. Interlobular fibrosis and atrophy may or may not be present. The gland may become nodular or asymmetric. Brix TH et al. suggests that 79% of predisposition is due to genetic factors and 21% for environmental and sex hormone influences. In general, the prevalence of thyroid disease increases with age.

The questions that should be asked before scanning a patient are if there are any signs and symptoms such as neck swelling, lethargy, bradycardia, elevated blood pressure, facial or limbs oedema, cold and dry skin, and slow speech. Patients should also be asked if there is any family history of thyroid problems such as nodules or cancer. I would also ask the patient of any recent blood test and thyroid function test done recently. Initially, patients may have hyperthyroid symptoms. This is due to the destruction of thyroid cells which may lead to the increased release of thyroid hormones into the bloodstream. Eventually, patients will show symptoms of hypothyroidism when enough destruction has been caused by the antibody response (Liu M et al. 2016). These symptoms may affect almost any organ system in the body. The classic skin characteristic associated with hypothyroidism is myxedema, an oedema-like skin condition caused by increased glycosaminoglycan deposition. Skin can be scaly and dry on the extensor surfaces, palms, and soles. The rate of hair growth slows, and hair can be dry, coarse, dull, and brittle. Decreased thyroid function can increase peripheral vascular resistance by 50% to 60% and reduce cardiac output by 30% to 50% (Tagoe CE et al. 2019). Bradycardia may result from a loss of chronotropic action of thyroid hormone directly on the sinoatrial cells. The presentation can be subclinical. Early symptoms such as constipation, fatigue, dry skin, and weight gain can be seen. More advanced symptoms may present. For example, cold intolerance, decreased sweating, peripheral neuropathy, decreased energy, depression, dementia, memory loss, hair loss, apnea, menorrhagia, and pressure symptoms in the neck from goiter enlargement such as voice hoarseness (Tagoe CE et al. 2019)

[bookmark: _Int_WPEBceEv]As a sonographer, I must prioritize patients care and practice safely with guide by code of conduct and standard practices. I must be ethical and trustworthy, assessing the patient, considering the patient's history, listening to patients, asking about their health, and responding to their concerns and preferences. Examine them based on clinical referral and not provide unnecessary services. Recognizing the limits on a sonographer’s ability to advise patients about their health care (ASA code of conduct,2014). Do not even try to give any advice or treatment about Hashimoto disease that is beyond the job scope of a sonographer. I must treat information about patients as confidential and seek consent from patients before disclosing information, share information appropriately about patients for their health care while remaining consistent with privacy legislation and professional guidelines about confidentiality (ASA code of conduct, 2014). Always practice good and effective communication with patients, explain about the procedure precisely, benefits, any risks, inform consent, and respect patient’s rights. Keep patient’s privacy before, during and after the examination by having discussion and procedure in private room without any interruption by others.
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