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 Thyroid gland is essential in our body metabolism. Sometimes there are nodules on it, 

whether on palpation or unexpected finding from an ultrasound test. Based on thyroid 

function importance in metabolism, then not all thyroid nodule needs to be operated. This 

article aims to know thyroid nodule test for operation consideration. Total thyroidectomy 

patients need hormonal thyroid replacement in life. Voice hoarseness and calcium imbalance 

metabolism often occur post-thyroidectomy. Therefore, operation indication should be well 

determined by considering risks for every patient. We found that only aggressively grown 

nodule and cancer need to be operated as soon as possible. Otherwise, it should be observed 

routinely every 6 to 12 months. 

1. Introduction 

Lumps in the thyroid gland (thyroid nodules) were found in the community. Although it can 

be seen during palpation (touching) of the neck, it is more often seen through ultrasound 

(Pemayun, 2016). The size of thyroid nodules was associated with the risk of thyroid cancer. 

The incidence of thyroid cancer in Indonesia according to GLOBOCAN (Global Cancer Data) 

2018 data is 7882 new cases (Frieda, 2018). Thyroid cancer ranks ninth in all cancers in 

Indonesia (Wiwit et al., 2016). Not all thyroid nodules are thyroid malignancies. Less than 5 

percent of thyroid nodules are malignant. Therefore, not all thyroid nodules have to be operated 

considering the importance of thyroid function in the body's metabolism (Parura et al., 2016). 

The thyroid gland is anterior to the trachea. This gland consists of 2 lobes, the right lobe and 

the left lobe, and middle lobe. This gland usually is not palpable. The thyroid gland produces 

triiodothyronine and thyroxine hormones to control heart rate, blood pressure, body 

temperature, and rate of basal metabolism (Nguyen et al., 2015). 

Clinical thyroid nodules can be palpated in 4-7% of adult cases in the United States 

(Porterfield et al., 2008). Through an ultrasound test, thyroid nodules can be found in about 

70% of adults (Godfarb et al., 2011). In asymptomatic patients, the possibility of fatalities 

Scientiae Educatia: Jurnal Pendidikan Sains (2018), Vol 7(2), 173-182 

DOI: http://dx.doi.org/10.24235/sc.educatia.v7i2.2499 

Published by Tadris IPA Biologi, IAIN Syekh Nurjati Cirebon, Indonesia. p-ISSN: 2303-1530, e-ISSN: 2527-7596 

 

SCIENTIAE EDUCATIA: JURNAL PENDIDIKAN SAINS 

journal homepage:www.syekhnurjati.ac.id/jurnal/index.php/sceducatia 

 

www.syekhnurjati.ac.id/jurnal/index.php/sceducatia/article/view/2499 

 

                              2018 Scientiae Educatia: Jurnal Pendidikan Sains



174 

 

underlies the investigation. The results of the fine needle aspiration biology cytology that were 

false negative were considered in treating patients with thyroid lumps (Hambleton and Kandil, 

2013). 

Schulte (2009) said that a total anamnesis, accompanied by an examination of TSH and 

Technetium (Tc) scans, would identify hyper-functional nodules. Determining whether there is 

a cancer risk from a nodule is a reasonably complicated concept, and the approach includes 

medical, rational, economic, and cultural considerations. What is vital in dealing with thyroid 

nodules is the prevention of death and morbidity. Death from thyroid cancer is rare. Small 

tumors are usually unknown and are often found accidentally on post mortem examinations 

(Schulte, 2009). 

Thyroid cancer is the most common malignancy in the endocrine system, which is around 

3.8% of all cancers in the United States and ranks 9th out of all cancers. In the past three 

decades, the number of patients diagnosed with thyroid cancer has increased significantly 

(Davies and Welch, 2014; Weir et al., 2015). This may be due to the increasing use of 

investigations such as ultrasound, computed tomography (CT Scan), magnetic resonance 

imaging (MRI), and positron emission tomography scans (PET Scan) that can incidentally 

detect the presence of thyroid nodules (Nguyen et al., 2015; Ukrainski et al., 2016). 

Death from thyroid cancer usually occurs in similar types of anaplastic thyroid carcinoma 

(Yeung and Habra, 2012). This case arises in as many as 2-5% of thyroid carcinoma (thyroid 

cancer). But this type of cancer can cause a mortality rate of up to 50% (Nguyen and Misra, 

2015). 

The right time to carry out a test of suspected follicular thyroid cases is unclear, but this is 

complicated by the fact that delays in diagnosis cause distant metastases through hematogenous 

spread. For medullary thyroid cancer which is rare, there is evidence to suggest that early 

detection and treatment will improve results. In the case of anaplastic thyroid cancer, only the 

initial treatment will enhance the patient's survival (Schulte, 2009). 

The purpose of this paper is to know the test of thyroid nodules as consideration for surgery. 

The earlier the patient can be adequately diagnosed, the better the prognosis will be. 

Conversely, in cases that do not require surgery, the function of thyroid hormones can be 

maintained, and patients will not experience surgical complications. 
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2. The Description of Thyroid Nodule in the Test 

Most thyroid lumps are benign (Knox, 2013). Thyroid nodules are cell growth (lumps) in 

the thyroid gland. It is estimated that around 3-7% of the world population has a lump in the 

thyroid gland (Corso, 2014). About 5% of detected nodules are malignant (Cooper et al., 2010; 

Lew et al., 2011). 

Only nodules larger than 1 cm are evaluated unless other risk factors increase malignancy. 

These risk factors include head and neck radiation history, history of thyroid cancer or thyroid 

disease in the family, adverse ultrasound examination results, lymphadenopathy, history of 

goiter, female sex, and Asian race (Cooper, 2010). 

 

2.1 Thyroid Cancer  

The most common type of thyroid cancer is the papillary type. The lifetime risk of 

developing thyroid cancer is around 1.1%. The 5-year survival rate increased to 97.8%. Nearly 

70% of cases are currently diagnosed when cancer is still localized in the thyroid gland (Nguyen 

et al., 2015). 

Thyroid cancer is more common in women than in men, with a ratio of around 3: 1 and is 

more common in Asian populations. The age group most often suffering from thyroid cancer is 

between 45 to 54 years (Nguyen et al., 2015). But the results of research by Kamran et al. in 

2012, it turned out that young age and male sex increased the risk (Kamran et al., 2012). 

Symptoms of thyroid cancer, in general, are painless swelling in front of the neck, difficulty 

swallowing, difficulty breathing, hoarseness, and changes in sound (Nguyen et al., 2015). 

Sometimes thyroid cancer patients also experience insomnia, fatigue, and diarrhea (Singer et 

al., 2011). 

Thyroid cancer is grouped into 4 main types, namely (Fitzgerald, 2013; Sipos and 

Mazzaferri, 2010): 

a. Papillary thyroid carcinoma represents 70–80% of cancers and is at least aggressive because 

it grows and metastases. 

b. Follicular thyroid carcinoma, about 14% is more aggressive and is associated with iodine 

deficiency. 

c. Medullary thyroid carcinoma, about 3% and is included in multiple endocrine neoplasias. 

This type produces a lot of calcitonin and is a very high calcitonin level which is a sign of 

this cancer. 
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d. Anaplastic thyroid carcinoma represents about 2% of thyroid cancer and is the most 

malignant because it metastasizes the surrounding lymphatic tissue and distant sites. 

 

2.2 Kinds of Test for Nodule Thyroid Support 

2.2.1 Blood Test 

Blood tests needed include TSH (Thyroid Stimulating Hormone) levels. TSH is released 

from the anterior pituitary and signals the thyroid gland to make thyroid hormones 

(triiodothyronine / T3 and thyroxine / T4). When thyroid hormone levels are low, TSH 

increases, and vice versa. If TSH is below average, it means the hyperactivity gland and should 

be tested for thyroid uptake and scan. If the nodule is hyperfunctional, cytology is not needed. 

Nodules with normal hormone levels require a Fine Needle Aspiration Biopsy (FNAB) test, 

because of the risk of malignancy increases. All nodules require ultrasound test. However, the 

ultrasound test must be combined with blood TSH test and FNAB to get the right conclusions 

(Cooper et al., 2010). 

 

2.2.2 Ultrasound Test 

Microcalcification ultrasound is typical for papillary thyroid cancer. Benign nodules 

(benign) usually have more than 50% cystic and spongiform features (Cooper et al., 2010). The 

results of FNA test are often imperfect because around 20-25% of the samples return with 

dubious results (Kamran et al., 2013). Increased incidence of thyroid nodules is likely because 

ultrasound resolution is getting better (Roy et al., 2012; Wang et al., 2011). 

 

2.2.3 Fine Needle Aspiration Biopsy (FNAB) Test 

FNAB Test is the most accurate, inexpensive, and the best diagnostic method for testing 

thyroid nodules (Karadeniz et al., 2013). FNAB can be done by palpation alone or guided by 

ultrasound, especially for cystic nodules, which are posterior or which are difficult to palpate 

(Nikiforov, 2013). FNAB aims to get at least six follicular cell groups, each of which consists 

of 10 to 15 cells of 2 different aspirates (Cooper et al., 2010). The sensitivity of FNAB ranges 

from 65-98%, and its specificity is 72-100% (Pinchot, 2009). Sometimes FNAB can be done 

with the help of USG (US-guided FNA) (Robitschek et al., 2010; Seiberling, 2008). False 

negative FNAB results are often found in nodules larger than 3 cm because often the samples 
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taken are incorrect (Yoon et al., 2011). FNAB cannot be done on nodules that are less than 5 

mm in size because they are often nondiagnostic (Mazzaferri and Sipos, 2008). 

If abnormal neck lymph nodes are found, an FNAB test of the lymph node must be 

performed next to FNAB in the thyroid nodule. The nodules chosen for biopsy are the most 

non-functional nodules, with the most suspicious features, or the most massive nodules. FNAB 

results can be categorized as non-diagnostic, malignant, suspected malignancy (50-75% risk), 

indeterminate/doubtful or suspicious of neoplasms (20-30% risk), follicular lesions (5-10%), 

and benign (Cooper et al., 2010). 

If the results of FNAB (cytology) are benign, no further treatment is needed. However serial 

ultrasound test needs to be done every 6 to 18 months to monitor nodule growth (Bourret, 2015). 

If there are more than 50% changes in volume or more than 20% increase in size in a minimum 

of 2 dimensions, with a minimum increase in the size of solid nodules of at least 2 mm, FNAB 

must be done again (Nixon et al., 2013). 

 

2.3 Treatment for Nodule Thyroid  

2.3.1 Surgery 

The American Thyroid Association recommends thyroid lobectomy for patients with 

suspicious thyroid nodules and total thyroidectomy for tumors measuring> 4 cm and patients 

at high risk of malignancy. If the FNAB results are found malignancy, a lobectomy or total 

thyroidectomy must be performed unless there are diffuse contraindications or metastases 

(Bomeli et al., 2010). 

The choice of surgery for primary tumors is hemithyroidectomy, with or without 

isthmusectomy; near-total thyroidectomy (maintains <1 g of thyroid tissue around the recurrent 

laryngeal nerve); and total thyroidectomy. Near-total or total thyroidectomy is recommended 

for the treatment of thyroid cancers measuring ≥1.0 cm to 2.0 cm (Haugen et al., 2016; Lucchini 

et al., 2013; Shore and Waghorn, 2011). Lifting the gland entirely reduces the risk of 

malignancy in the remaining parenchyma (Rudolph et al., 2014). 

The most common postoperative complications are hypocalcemia and injury to the recurrent 

laryngeal nerve (Christou and Mathonnet, 2013). Other complications found after surgery are 

thyroid hormone imbalance, hypoparathyroidism, bleeding, and infection. Therefore, 

unnecessary surgery is limited, especially for asymptomatic patients with benign lesions (Cibas 

and Ali, 2009). 
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Sometimes thyroid surgery can be done on an outpatient basis. The critical thing to note is 

the hematoma that occurs in the first six hours after surgery. Every patient on an outpatient 

thyroid surgery must be carefully monitored according to medical indications (Khavanin et al., 

2014; Terris et al., 2013).  

 

2.3.2 Radioactive Iodine Therapy 

Radioactive iodine (I131) has an essential role in the treatment of thyroid cancer since 1946 

(Vaisman et al., 2011; Wartofsky and Nostrand, 2012). This therapy is used in conjunction with 

thyroidectomy to ablate the thyroid gland (Valachis and Nearchou, 2013). I131 works by 

entering thyroid cells through sodium iodide transporters to cause acute cell death (Luster et 

al., 2008; Schlumberger et al., 2012). Radioactive therapy can increase the 10-year survival rate 

(10-year survival rate) between 90-95% (Mallick et al., 2012). Common side effects are salivary 

gland dysfunction, dry eyes, decreased temporary fertility, transient leucopenia, and 

thrombocytopenia (Iyer et al., 2011). 

 

2.3.3 Molecular-Targeted Therapy through Tyrosine Kinase Inhibitors 

Tyrosine kinase inhibitors used are vandetanib, cabozantinib, and sorafenib (Cabanillas et 

al., 2010). Side effects of vandetanib are diarrhea, skin redness, nausea and hypertension (Wells 

et al., 2012). Cabozantinib causes side effects of diarrhea, fatigue, hypertension, fistula, 

respiratory failure, bleeding, sepsis, and sudden death (Elisei et al., 2013). The common side 

effects of sorafenib are diarrhea, alopecia, skin redness, and arrhythmias (Brose et al., 2014). 

 

2.4 Prognosis of Thyroid Nodule  

Prognosis of thyroid nodules according to diagnosis and stage of the disease when detected. 

If detected at the start, the prognosis is good, and life expectancy increases. Conversely if caught 

late, metastases can occur to other organs that will cause death more quickly.  

 

3. Conclusion 

Test of thyroid nodules for consideration of surgical procedures requires several diagnostic 

support tools. Test of TSH, FT3 and FT 4 levels in the blood, ultrasound and fine needle 

aspiration biopsy is often used in this case. Total thyroidectomy is performed on nodules more 
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than 4 cm in size. In nodules that are less than 1 cm in size, observation is usually done 

periodically every 6 to 12 months. 
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