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A thyroid nodule can be simply defined as a neck lump in the 

location of the thyroid gland that moves with the gland upon 

swallowing. Only tracheal sarcomas, parathyroid carcinomas and 

abnormal lymph nodes adherent to the thyroid gland can be 

mistaken for a thyroid nodule on physical examination, and these 

are uncommon. But because not every palpable thyroid lump 

proves to be a discrete lesion, a thyroid nodule is more accurately 

defined as a discrete intrathyroid lesion that is radiographically 

distinct from its surrounding thyroid parenchyma.



Thyroid nodular disease is common in clinical practice and is more common among females. Its 

prevalence largely depends on the population being evaluated and the detection method used. In 

adults, the prevalence of palpable thyroid nodules is around 5%, whereas the prevalence of non-

palpable ones (incidentally discovered on imaging studies) is much higher; a prevalence as high 

as 76% has been reported with the use of high resolution ultrasonography. The most important 

aspect of thyroid nodular disease is its nature. The risk of malignancy per patient is equal for 

both palpable and non-palpable nodules. It is relatively low in adults (5%-15%), however, it is far 

greater in children (25%).



The most common palpable thyroid nodule is the 

prominent/dominant nodule of multinodular goiter (MNG). A 

true solitary nodule is less common. A true solitary thyroid 

nodule represents an adenoma in 80% of cases with the most 

common adenoma being a follicular adenoma, a carcinoma in 

10% of cases and a benign condition in the remaining 10% of 

cases. Benign conditions include a colloid nodule/cyst, 

thyroiditis and fibrosis. 



Factors that increase the likelihood of a thyroid nodule being malignant include:

1. Male sex. Despite thyroid nodular disease and cancer being more common in females; a thyroid nodule in a male is more likely to be 

malignant.

2. The extremes of age. The likelihood of malignancy is higher in nodules found in patients younger than 20 years or older than 60 years than 

those found in patients between 20 and 60 years of age.

3. A true solitary nodule as opposed to the dominant nodule of MNG. In patients with multiple nodules, the cancer rate per nodule decreases 

in a manner proportional to the number of nodules present. However, the overall cancer rate per patient is equal to that of patients with a 

solitary nodule (5%-15%). In other words, the likelihood of cancer per patient is independent of the number of nodules present. This 

contradicts the commonly held belief that the presence of multiple nodules reduces the likelihood of

4. Fixation. The only physical characteristic of a thyroid nodule indicative of malignancy is fixation.

5. Rapid/substantial growth. Although growth is the natural history of both benign and malignant nodules. Rapid growth is in favor of the 

latter, particularly anaplastic carcinoma.



6. Associated cervical lymphadenopathy.

7. Hoarseness of voice (dysphonia), particularly in case of a small lesion.

8. History of radiation exposure, (ionizing radiation but not diagnostic or cosmic radiation), particularly as a child. History of radiation 

exposure has a therapeutic implication as well when considering the extent of surgery in the setting of thyroid nodular disease and/or 

differentiated thyroid cancer; since the entire thyroid gland was certainly exposed to the radiation, a total thyroidectomy should be performed.

9. A background of Hashimoto's thyroiditis. A nodule appearing in a patient with Hashimoto's thyroiditis could be a lymphoma or a PTC.

10. A cold (non-functioning) nodule as opposed to a hot (hyperfunctioning) or a warm (normally functioning) one.

11. Personal and/or family history of thyroid cancer or a thyroid cancer syndrome.

12. Obesity. Obesity is an independent risk factor for thyroid cancer. However, the potential mechanisms underlying the association between 

BMI and thyroid cancer require further study. This association has considerable public health implications especially that the prevalence of 

obesity is markedly increasing worldwide.



Diagnostic evaluation of a thyroid nodule

The first step in approaching a patient with a thyroid nodule is to assess the functional status of the thyroid gland by 

performing a thyroid function test (TFT). Only hyperthyroid patients (low TSH) require a thyroid scan to assess the functional 

status of the nodule itself. If the thyroid scan reveals a hot nodule then this is almost invariably benign. It is typically a solitary 

toxic adenoma that should be treated by thyroid lobectomy; fine needle aspiration with cytopathologic analysis (FNAC) would 

not be useful. Ultrasound (US) and FNAC are indicated in euothyroid and hypothyroid patients. In these patients there is no 

added benefit of assessing the functional status of the nodule itself. Therefore, a thyroid scan should not be performed routinely 

to evaluate the functional status of a thyroid nodule in the era of US and FNAC. Routine measurement of serum thyroglobulin 

(TG) is not part of the initial diagnostic evaluation of a thyroid nodule as it lacks specificity for thyroid cancer (elevated in most 

thyroid disease). However, measuring serum levels of calcitonin may be useful. It may help detect medullary thyroid carcinoma

(MTC) at an early stage.







Table 1. The Bethesda system for reporting thyroid cytopathology- diagnostic categories

I. Nondiagnostic or unsatisfactory

II. Benign

III. Atypia of undetermined significance or follicular lesion of undetermined significance

IV. Follicular neoplasm or suspicious for a follicular neoplasm

V. Suspicious for malignancy

I. Malignant
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Thyroid carcinomas are classified according to their cell of origin into those of 

follicular cell origin (95%) and those of parafollicular cell origin. The former 

include: papillary, follicular, Hürthle cell, insular, large cell and anaplastic 

carcinomas. The latter include medullary carcinomas. Thyroid carcinomas of 

follicular cell origin are in turn classified according to their degree of 

differentiation into well, poorly and undifferentiated lesions. Together poorly and 

undifferentiated cancers account for 2% to 5% of all cancers of follicular cell 

origin. These may arise de novo or as a result of progression (dedifferentiation) of 

well differentiated tumors.



Thyroid carcinomas of follicular cell origin

Papillary carcinoma

Follicular carcinoma

Hürthle cell carcinoma

Well differentiated

Insular carcinoma

Large cell carcinoma Poorly differentiated

Anaplastic carcinoma Undifferentiated



PTC is the most common but least aggressive carcinoma of the thyroid gland. It is more common 

in iodine sufficient areas of the world and is the thyroid cancer that most strongly correlates with 

radiation exposure. The Chernobyl disaster (the worst nuclear power plant accident in history, 

1986) was followed by an increase in the incidence of thyroid cancer in the areas exposed to high 

levels of fall out. The tumors discovered were virtually all of the papillary carcinoma type. The 

mean age at presentation is between 30 and 40 years. It is also the most common thyroid cancer 

in children. 

PTC is multicenteric in up to 80% of cases. Multicentricity, however, does not adversely affect 

prognosis. It only influences the rationale behind a total thyroidectomy in case of PTC. Spread is 

typically lymphatic rather than hematogenous. Children are more likely to be node positive than 

adults. Yet, unlike other epithelial cancers lymphatic spread in PTC does not seem to adversely 

cause-specific mortality. The most common site of hematogenous spread, if it occurs, is the lungs.



PTC was so called as it was originally described with a papillary growth pattern. It 

can, however, have a mixed papillary and follicular growth pattern (the papillary-

follicular variant) or even an exclusive follicular growth pattern. Therefore, the 

diagnosis of PTC is based on the nuclear features of neoplastic cells rather than 

architectural features. The follicular variant of PTC is its most common histological 

variant. Other histological variants of PTC include: the oncocytic, the diffuse 

sclerosing, the columnar cell and the tall cell variants. The tall cell variant is very 

rare but is the most aggressive variant. It was so called as the height of the malignant 

cell is three times its width.



Features of malignant cells in PTC on FNA include:

1. Optically clear nuclei. The nuclei of malignant cells contain finely dispersed chromatin, 

therefore, appear empty and are called "optically clear nuclei“. These are often referred to as 

"orphan Annie eye nuclei" due to their resemblance to the eyes of little orphan Annie (a daily 

American comic strip popular in the period of 1894-1968).

2. Nuclear crowding/overlap 

3. Intranuclear cytoplasmic inclusions. These are characteristic of PTC but may also be seen in 

medullary thyroid carcinoma. 

4. Nuclear envelope irregularities/nuclear grooves. These represent infoldings of the nuclear 

envelope created by adherence of chromatin to the nuclear envelop.

5. Psammoma bodies. Represent calcified clumps of malignant cells.



The figure demonstrates two important features of papillary thyroid 

carcinoma: optically clear nuclei and nuclear crowding.



Papillary thyroid carcinoma (Intranuclear cytoplasmic inclusions)



Papillary thyroid carcinoma: a. Nuclear groove (blue arrow). b. Psammoma body.



Papillary microcarcinoma

Papillary microcarcinoma is papillary carcinoma that is equal to or less than 1cm in size. It is 

typically discovered incidentally in a surgical specimen (such a thyroid lobe following total 

thyroid lobectomy performed for some other indication) or while performing a thyroid 

ultrasound exploration. Papillary microcarcinoma despite being malignant by definition does 

not have a malignant behavior. Therefore, its treatment is not similar to that of papillary 

carcinoma. Total thyroid lobectomy is considered sufficient if the lesion is single, low risk and 

there is no history of radiation exposure. Conservative management (observation) has been 

recently recommended by some; further proof of its indolent nature.

The 10 year survival rate of papillary microcarcinoma is 100%.



Follicular thyroid carcinoma (FTC)

FTC is the second most common thyroid cancer. It is more common in iodine deficient areas of 

the world with the mean age at presentation being 50 years. Supplementing diet with iodine has 

decreased the incidence of FTC and has relatively increased the incidence of PTC. FTC is the 

thyroid cancer most commonly associated with MNG and is rarely associated with radiation 

exposure.

FTC is usually solitary (unifocal). Spread is typically hematogenous with the most common site 

of distant spread being bone followed by the lungs. Lymphatic spread is seen in < 10% of cases. 

FTCs are typically non-functional. Less than 1% are hyperfunctional.



The diagnosis of FTC is based on demonstrating capsular and/or vascular invasion on histopathologic 

examination of a surgically resected specimen. The distinction between follicular adenoma and carcinoma 

cannot be made on the basis of cytomorphology. 

Therefore, a good strategy in a patient with a FNA consistent with a follicular neoplasm is to go in one of two 

ways. 

The first is to perform at least a total thyroid lobectomy and wait for the result permanent pathology. 

The second is to perform a total thyroidectomy from the start in patients with a history of radiation exposure or 

contralateral nodular disease. 

In the former situation, if permanent pathology reveals a follicular carcinoma then completion thyroidectomy 

should be performed preferably within a week from the initial operation or three months later not to fall in the 

period of maximal scarring. Delaying completion thyroidectomy beyond six months of the initial operation has 

been demonstrated to be detrimental. 



Occasionally, histopathologic examination may demonstrate capsular invasion 

without vascular invasion. This variant of FTC is known as minimally invasive 

FTC. As with papillary microcarcinoma minimally invasive FTC despite being 

malignant by definition does not have malignant behavior. Total thyroid 

lobectomy is, therefore, considered sufficient with no need for completion 

thyroidectomy, radioactive iodine ablation or TSH suppression.

The overall 10 year survival rate of invasive FTC is 85%.




