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                       Thyroid cancer
Introduction

The thyroid is a butterfly-shaped gland located at the base of our neck, just below our Adam's apple. Although the thyroid gland is small, it produces hormones that regulate every aspect of our metabolism, from our heart rate to how quickly we burn calories.

Sometimes we may develop one or more solid or fluid-filled lumps called nodules in our thyroid. Most of these are noncancerous (benign) and cause no symptoms. But a small percentage are cancerous (malignant), and serious complications are possible.

The prognosis is often excellent for a cancerous thyroid nodule. The most common types of thyroid cancer can often be completely removed with surgery. 

Causes

Our thyroid gland is composed of two lobes that resemble the wings of a butterfly separated by a thin section of tissue called the isthmus. The thyroid takes up iodine from the food you eat and uses it to manufacture two main hormones, thyroxine (T-4) and triiodothyronine (T-3). These hormones maintain the rate at which our body uses fats and carbohydrates, help control our body temperature, influence our heart rate and regulate the production of protein. Our thyroid gland also produces calcitonin, a hormone that regulates the amount of calcium in our blood.

The thyroid contains two main types of cells. Follicle cells make the thyroid protein thyroglobulin and produce and store thyroxine and triiodothyronine. Other cells, called C cells (parafollicular cells), produce calcitonin. The distinction is important because each type can give rise to different types of cancer.

Papillary and follicular cancers develop in follicle cells. They account for the great majority of thyroid cancers, can usually be completely removed with surgery and generally result in an excellent prognosis. Medullary cancer, on the other hand, arises in the thyroid's C cells and is generally more aggressive and harder to treat than papillary and follicular cancers are.

The types of thyroid cancer include:

· Papillary cancer 

· Follicular cancer 

· Medullary cancer 

· Anaplastic cancer 

· Thyroid lymphoma 

Papillary cancer (papillary carcinoma, papillary adenocarcinoma)
This is the most common type of thyroid cancer. It develops from thyroid follicle cells and usually appears as a single mass in one lobe of the thyroid. Anyone, including children, can develop papillary cancer, but it's most common in women who are between 30 and 50 years of age.

Although most papillary cancers grow slowly, they often spread to the lymph nodes early in the course of the disease. This usually doesn't affect the outlook for recovery, which is generally excellent when the cancer is small and its spread limited to the lymph nodes in the neck. The prognosis isn't as positive for people with very large tumors or in the rare cases when papillary cancer has invaded tissues other than the lymph nodes. But even papillary tumors that have spread to the lungs or bone often can be successfully treated with radioactive iodine (radioiodine).

Follicular cancer (follicular carcinoma, follicular adenocarcinoma)
This type of cancer is more aggressive and affects a slightly older population than does papillary cancer. Follicular tumors don't usually spread to the lymph nodes but are likely to invade the veins and arteries within the thyroid. From there, they may spread to organs such as  lungs and bones.
Medullary cancer (medullary carcinoma)
Rather than arising from follicle cells, this type of thyroid cancer develops in calcitonin-producing C cells. These tumors usually make calcitonin along with carcinoembryonic antigen (CEA) — a protein produced by certain cancers. Both are released into the bloodstream and can be detected by blood tests. But in many cases, medullary cancer may spread to the lymph nodes or other organs before a lump is detected or blood tests are performed.

There are three main types of medullary cancer:

· Sporadic. Sporadic tumors make up the great majority of medullary cancers. They primarily affect people between the ages of 40 and 60 and are not inherited. 

· Multiple endocrine neoplasia, type II (MEN 2). MEN 2 medullary cancers are passed from one generation to the next and usually appear much earlier in life than do other thyroid cancers. In addition to thyroid tumors, people with MEN 2 usually have tumors in other endocrine glands, such as the adrenal or parathyroid glands. MEN 2 has two subtypes, MEN 2A and MEN 2B. 

People with MEN 2A often develop adrenal gland tumors (pheochromocytomas) and tumors of the parathyroid glands — four glands that sit behind the thyroid and produce a hormone that helps maintain the proper balance of calcium and phosphorus in the body. Although these associated tumors are usually benign, they can lead to serious complications. Adrenal gland tumors, for example, can cause high blood pressure, and parathyroid tumors can contribute to dangerously high levels of calcium as well as to osteoporosis and kidney stones.

People with MEN 2B also have adrenal gland tumors, but not parathyroid gland problems. Instead, they develop benign nerve tissue growths (neuromas), mainly on their tongues, the underside of their eyelids and in the intestines. They may also have thick lips and thickened eyelids. The thyroid cancer that occurs in people with MEN 2B syndrome is particularly aggressive and usually develops at a very young age.

· Familial. Familial medullary cancers are inherited, but unlike MEN 2 cancers, affect only the thyroid gland. They are usually slower growing than MEN 2 tumors, and they primarily affect people who are in their 40s and 50s. 

Anaplastic cancer (anaplastic carcinoma)
This rare form of thyroid cancer is sometimes called undifferentiated cancer because it looks very different from normal thyroid tissue under a microscope. It appears to develop from an existing, undiagnosed papillary or follicular cancer. Anaplastic cancer is extremely aggressive, spreads rapidly to the lymph nodes and trachea, and then to other organs, especially the lungs and bones. For that reason, it's often not curable surgically by the time it's diagnosed. Unfortunately, other therapies, such as radiation, aren't usually successful in controlling anaplastic cancer.

Thyroid lymphoma
This rare type of cancer doesn't develop from thyroid follicular cells or C cells. Instead, it starts in immune system cells called lymphocytes. Although most lymphomas begin in the lymph nodes, some occasionally appear in other organs, such as the thyroid.

What causes thyroid cancer?
Healthy cells grow and divide in an orderly way. This process is controlled by DNA — the genetic material that contains the instructions for every chemical process in our body. When DNA is damaged or altered, changes occur in these instructions. One result is that cells may begin to grow out of control and eventually form a tumor — a mass of malignant cells.

In the case of thyroid cancer, DNA damage can occur from exposure to environmental contaminants such as radiation, from the aging process or, in medullary cancers, from genetic causes:

· Radiation. If you've been exposed to radiation, you have a greater risk of thyroid cancer, but it may not appear for decades after exposure. Also at high risk of thyroid cancer are people who have been exposed to radioactive particles from atomic weapons tests and nuclear power plant accidents such as the 1986 Chernobyl disaster in the former Soviet Union. 

The greatest cancer risk comes from a component of fallout called iodine 131, a radioactive isotope of naturally occurring iodine that concentrates in the thyroid gland. Iodine 131 is especially harmful to children, whose thyroid glands are still developing.

· Genetic causes. Familial medullary cancer and MEN 2 medullary thyroid cancer result from a genetic defect — a mutation of a gene that controls cell growth (oncogene) called RET. The mutation is inherited, and each child of a parent with the defect has a 50 percent chance of inheriting it as well. Before the discovery of the RET gene, people with a family history of medullary thyroid cancer were screened using tests that measure levels of calcitonin and carcinoembryonic antigen. Now, genetic testing allows doctors to discover an inherited tendency to thyroid cancer much earlier — before symptoms ever develop. Most people with the RET mutation go on to develop cancer. A few families who don't have the RET genetic defect also develop and pass on medullary thyroid cancer and MEN 2. 

Genetic testing is controversial, especially when a disease can't be prevented or successfully treated. But medullary thyroid cancer can be prevented by surgically removing the thyroid gland (thyroidectomy) before problems occur. Children at risk of MEN 2A may have this surgery around age 7 or 8, and children at risk of MEN 2B, as early as 1 year of age. You can live a normal life without a thyroid gland, although you must take thyroid hormones for life to replace those your thyroid would ordinarily produce. And because MEN 2 is a syndrome involving other types of tumors, children who have their thyroid glands removed still need to be monitored for other potential problems.

If you have a family history of medullary thyroid cancer, consider talking to a genetic counselor. He or she can explain the advantages and disadvantages of genetic testing and the risks and benefits of thyroid surgery.

Risk factors

Although the exact cause of many cases of thyroid cancer isn't known, certain factors increase the risk of disease:
· Exposure to radiation. This includes radiation you may have received as a treatment for acne or other childhood diseases as well as radiation from nuclear fallout.

· Family history. Having a parent with MEN 2A, MEN 2B or familial medullary cancer means we have a 50 percent chance of having the genetic mutation that causes these diseases. If we have one of these types of cancer ourself, our children have a 50 percent chance of developing cancer. 
· Certain inherited conditions. Our risk of papillary thyroid cancer increases if we have Gardner's syndrome or familial adenomatous polyposis — genetic disorders in which large numbers of precancerous polyps develop throughout our colon and upper intestine. Untreated, Gardner's syndrome and familial adenomatous polyposis usually lead to colon cancer. Having Cowden disease, a rare, inherited disorder that causes lesions on our face, hands and feet, and inside our mouth, also increases our risk of developing thyroid cancer. 

· Sex. For reasons that aren't clear, women are two to three times as likely as men to develop thyroid cancer. 

· Reproductive history. Women whose last pregnancy occurs at age 30 or later appear to be at higher risk of thyroid cancer than are women who have children earlier in life. 

· Age. Papillary and follicular thyroid cancers can develop at any age but become more common in our adulthood. Sporadic medullary thyroid cancer usually occurs in adults. MEN 2 and familial medullary cancer also occur in adults but can affect children and infants as well. 

· Race. White Americans are more likely to develop thyroid cancer than black Americans are. 

Thyroid cancer refers to any of four kinds of tumors of the thyroid gland: papillary, follicular, medullary and anaplastic. Papillary and follicular tumors are the most common: they grow slowly, may recur, but are generally not fatal in patients under 45 years of age. Medullary and anaplastic tumors are malignant. Medullary tumors have a good prognosis if restricted to the thyroid gland and a poorer prognosis if metastasis occurs. Anaplastic tumors are fast-growing and respond poorly to therapy.

Thyroid nodules are diagnosed by ultrasound guided fine needle aspiration (USG/FNA) or frequently by thyroidectomy (surgical removal and subsequent histological examination). As thyroid cancer can take up iodine, radioactive iodine is commonly used to treat thyroid carcinomas, followed by thyroid stimulating hormone (TSH) suppression by thyroxine therapy.
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Symptoms
Most often,  there are not any  signs and symptoms in the early stages of thyroid cancer. As the cancer grows,  one or more of the following may occur:
· A lump — sometimes growing rapidly — in the front of the neck, just below the Adam's apple 

· Hoarseness or difficulty swallowing 

· Trouble breathing 

· Swollen lymph nodes, especially in the neck 

· Pain in your throat or neck, sometimes spreading up to the ears 

Having one or more of these symptoms doesn't necessarily mean  thyroid cancer. Other conditions — including a benign thyroid nodule, an infection or inflammation of the thyroid gland, and a benign enlargement of the thyroid (goiter) — can cause similar problems, all of which are highly treatable.

Complications

Thyroid tumors can lead to a number of complications, including:

· Difficulty swallowing and breathing. Some thyroid cancers, particularly fast-growing anaplastic tumors and thyroid lymphomas, can cause hoarseness and difficulty breathing or swallowing when they spread to or press on  windpipe or esophagus. 

· Hoarseness. The nerves that control our vocal cords lie next to our thyroid gland. Aggressive thyroid cancers can irritate or damage these nerves, leading to a hoarse voice. 

· Diarrhea. Medullary thyroid cancer can cause severe diarrhea, which may be related to calcitonin production. It's usually controlled with drugs that reduce the activity of the intestine, such as Lomotil or Imodium. 

· Spread of cancer (metastasis). The most serious complication of thyroid cancer is the spread of the cancer to other tissues and organs. This is especially likely in anaplastic cancer, which has often spread to the windpipe or lungs by the time it's diagnosed. Follicular and papillary cancers also may spread to distant organs such as the lungs, bones and liver. 

Most often the first symptom of thyroid cancer is a nodule in the thyroid region of the neck. However, many adults have small nodules in their thyroids. But typically under 5% of these nodules are found to be malignant. Sometimes the first sign is an enlarged lymph node. Later symptoms that can be present are pain in the anterior region of the neck and changes in voice.

Thyroid cancer is usually found in a euthyroid patient, but hyperthyroidism may be a symptom of a large or metastatic well-differentiated tumor.

Nodules should be of particular concern when they are found in children or those under the age of 20. The presentation of benign nodules at this age is less likely, and thus the potential for malignancy is far greater.

Diagnosis
After a nodule is found during a physical examination, a referral to an endocrinologist, or a thyroidologist is the best approach. Most commonly an ultrasound is performed to confirm the presence of a nodule, and assess the status of the whole gland. Measurement of thyroid stimulating hormone and anti-thyroid antibodies will help decide if there is a functional thyroid disease such as Hashimoto's thyroiditis present, a known cause of a benign nodular goiter. 

Fine needle biopsy
One approach used to determine whether the nodule is malignant is the fine needle biopsy (FNB), which some have described as the most cost-effective, sensitive and accurate test. FNB or ultrasound-guided FNA usually yields sufficient thyroid cells to assess the risk of malignancy, although in some cases, the suspected nodule may need to be removed surgically for pathological examination. Rarely, a biopsy is done using a large cutting needle, so that a piece of nodule capsule can be obtained.

Blood tests
Blood or imaging tests may be done prior to or in lieu of a biopsy. The possibility of a nodule which secretes thyroid hormone (which is less likely to be cancer) or hypothyroidism is investigated by measuring thyroid stimulating hormone (TSH), and the thyroid hormones thyroxine (T4) and triiodothyronine (T3).

Tests for serum thyroid autoantibodies are sometimes done as these may indicate autoimmune thyroid disease (which can mimic nodular disease).

Imaging
The blood assays may be accompanied by ultrasound imaging of the nodule to determine the position, size and texture, and to assess whether the nodule may be cystic (fluid filled). Also suspicious findings in a nodule are hypoechoic, irregular borders, microcalcifications, or very high levels of blood flow within the nodule. Less suspicious findings in benign nodules include, hyperechoic, comet tail artifacts from colloid, no blood flow in the nodule and a halo, or smooth border.

Some clinicians will also request technetium (Tc) or radioactive iodine (I) imaging of the thyroid. A  123I scan showing a hot nodule, accompanied by a lower than normal TSH, is strong evidence that the nodule is not cancerous.

Classification
Thyroid cancers can be classified according to their pathological characteristics. The following variants can be distinguished (distribution over various subtypes may show regional variation):

· Papillary thyroid cancer 

· Follicular thyroid cancer 

· Medullary thyroid cancer (up to 8%) 

· Anaplastic thyroid cancer 

· Others 

· Lymphoma 

· Squamous cell carcinoma, sarcoma 

The follicular and papillary types together can be classified as "differentiated thyroid cancer". These types have a more favorable prognosis than the medullary and undifferentiated types.
Papillary thyroid cancer

Papillary thyroid cancer is the most common type of thyroid cancer in America, but not worldwide. It occurs more frequently in women and presents in the 30-40 year age group. It is also the predominant cancer type in children with thyroid cancer, and in patients with thyroid cancer who have had previous radiation to the head and neck (in this group, the cancer tends to be multifocal with early lymphatic spread, and portends a relatively poor prognosis).
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Markers
Thyroglobulin can be used as a tumor marker for well-differentiated papillary thyroid cancer. 
Pathology
· Characteristic Orphan Annie eye nuclear inclusions and psammoma bodies on light microscopy. The former is useful in identifying the follicular variant of papillary thyroid carcinomas. 

· Lymphatic spread is more common than hematogenous spread 

· Multifocality is common 

· The so-called Lateral Aberrant Thyroid is actually a lymph node metastasis from papillary thyroid carcinoma. 

Prognosis
There are at minimum 13 known scoring systems for prognosis; among the more often used are:

· AGES - Age, Grade, Extent of disease, Size 

· AMES - Age, Metastasis, Extent of disease, Size 

· MACIS - Metastasis, Age at presentation, Completeness of surgical resection, Invasion (extrathyroidal), Size (this is a modification of the AGES system) 

· TNM - Tumor, node, metastasis. Remarkable about the TNM grading for (differentiated) thyroid carcinoma is that the scoring is different according to age. 

Treatment
Surgical treatment:

· Minimal disease (diameter up to 1.0 centimeters) - hemithyroidectomy (or unilateral lobectomy) and isthmectomy may be sufficient. There is some discussion whether this is still preferable over total thyroidectomy for this group of patients. 

· Gross disease (diameter over 1.0 centimeters) - total thyroidectomy, and central compartment lymph node removal is the therapy of choice. Additional lateral neck nodes can be removed at the same time if an ultrasound guided FNA and thyroglobulin TG cancer washing was positive on the pre-operative neck node ultrasound evaluation. 

Arguments for total thyroidectomy are:

· Reduced risk of recurrence, if central compartment nodes are removed at the original surgery. 

· Papillary carcinoma is a multifocal disease (hemithyroidectomy may leave disease in the other lobe) 

· Ease of monitoring with thyroglobulin (sensitivity for picking up recurrence is increased in presence of total thyroidectomy, and ablation of remnant normal thyroid by low dose radioiodine 131 after following a low iodine diet (LID). 

· Ease of detection of metastatic disease by thyroid and neck node ultrasound. 

Thyroid total body scans are less reliable at finding recurrence than TG and ultrasound.
Follicular thyroid cancer

Follicular thyroid cancer is a form of thyroid cancer which occurs more commonly in women of over 50 years old. Thyroglobulin (Tg) can be used as a tumor marker for well-differentiated follicular thyroid cancer.
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Classification
It is not possible to distinguish between follicular adenoma and carcinoma on cytological grounds. If fine needle aspiration cytology (FNAC) suggests follicular neoplasm, thyroid lobectomy should be performed to establish the histopathological diagnosis.

· Follicular carcinoma tends to metastasize to lung and bone via the bloodstream. 

· Papillary thyroid carcinoma commonly metastasizes to cervical lymph nodes. 

· HMGA2 has been proposed as a marker to identify malignant tumors.[1]
·  ^ Belge G, Meyer A, Klemke M, et al (2008). "Upregulation of HMGA2 in thyroid carcinomas: A novel molecular marker to distinguish between benign and malignant follicular neoplasias". Genes Chromosomes Cancer 47 (1): 56–63. doi:10.1002/gcc.20505. PMID 17943974.  

Treatment
Treatment is usually surgical, followed by radioiodine.

Initial treatment
· Unilateral hemithyroidectomy (removal of one entire lobe of the thyroid) is uncommon due to the aggressive nature of this form of thyroid cancer. 

· Total thyroidectomy is almost automatic with this diagnosis. This is invariably followed by radioiodine treatment at levels from 50 to 200 millicuries following two weeks of a low iodine diet (LID). Occasionally treatment must be repeated if annual scans indicate remaining cancerous tissue. Some physicians favor administering the maximum safe dose (calculated based on a number of factors), while others favor administering smaller doses, which may still be effective in ablating all thyroid tissue. I-131 is used for ablation of the thyroid tissue. 

Minimally invasive thyroidectomy has been used in recent years in cases where the nodules are small. 
Finding disease recurrence
Some studies have shown that thyroglobulin (Tg) testing combined with neck ultrasound is more productive in finding disease recurrence than full- or whole-body scans (WBS) using radioactive iodine. However, current protocol (in the USA) suggests a small number of clean annual WBS are required before relying on Tg testing plus neck ultrasound. When needed, whole body scans consist of withdrawal from thyroxine medication and/or injection of recombinant human Thyroid stimulating hormone (TSH). In both cases, a low iodine diet regimen must also be followed to optimize the takeup of the radioactive iodine dose. Low dose radioiodine of a few millicuries is administered. Full body nuclear medicine scan follows using a gamma camera. Scan doses of radioactive iodine may be I131 or I123.

Recombinant human TSH, commercial name Thyrogen, is produced in cell culture from genetically engineered hamster cells.

Hurthle cell variant
Hurthle cell thyroid cancer is often considered a variant of follicular cell carcinoma. Hurthle cell forms are more likely than follicular carcinomas to be bilateral and multifocal and to metastasize to lymph nodes. Like follicular carcinoma, unilateral hemithyroidectomy is performed for non-invasive disease, and total thyroidectomy for invasive disease

Medullary thyroid cancer

Medullary thyroid cancer is a form of thyroid carcinoma which originates from the parafollicular cells (C cells), which produce the hormone calcitonin.

Approximately 25% the cancer develops in families. When MTC occurs by itself it is termed familial MTC; when it coexists with tumors of the parathyroid gland and medullary component of the adrenal glands (pheochromocytoma) it is called multiple endocrine neoplasia type 2 (MEN2).

It was first characterized in 1959. 
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Markers
While the increased serum concentration of calcitonin is not harmful, it is useful as a marker which can be tested in blood. 

A second marker, carcinoembryonic antigen (CEA), also produced by medullary thyroid carcinoma, is released into the blood and it is useful as a serum or blood tumor marker. In general measurement of serum CEA is less sensitive than serum calcitonin for detecting the presence of a tumor, but has less minute to minute variability and is therefore useful as an indicator of tumor mass.

Genetics
Mutations (DNA changes) in the RET proto-oncogene, located on chromosome 10, lead to the expression of a mutated receptor tyrosine kinase protein, termed RET. RET is involved in the regulation of cell growth and development and its mutation is responsible for nearly all cases of hereditary or familial medullary thyroid carcinoma. Its mutation may also be responsible for the development of hyperparathyroidism and pheochromocytoma. Hereditary medullary thyroid cancer is inherited as an autosomal dominant trait, meaning that each child of an affected parent has a 50/50 probability of inheriting the mutant RET proto-oncogene from the affected parent. DNA analysis makes it possible to identify children who carry the mutant gene; surgical removal of the thyroid in children who carry the mutant gene is curative if the entire thyroid gland is removed at an early age, before there is spread of the tumor. The parathyroid tumors and pheochromocytomas are removed when they cause clinical symptomatology. Hereditary medullary thyroid carcinoma or multiple endocrine neoplasia (MEN2) accounts for approximately 25% of all medullary thyroid carcinomas.

Seventy-five percent of medullary thyroid carcinoma occurs in individuals without an identifiable family history and is assigned the term "sporadic". Individuals who develop sporadic medullary thyroid carcinoma tend to be older and have more extensive disease at the time of initial presentation than those with a family history (screening is likely to be initiated at an early age in the hereditary form). Approximately 25% of sporadic medullary thyroid carcinomas have a somatic mutation (one that occurs within a single "parafollicular" cell) of the RET proto-oncogene. This mutation is presumed to be the initiating event, although there could be other as yet unidentified causes.

Clinical features
The major clinical symptom of medullary thyroid carcinoma is diarrhea; occasionally a patient will have flushing episodes. Both occur particularly with liver metastasis. Occasionally, diarrhea or flushing will be the initial presenting complaint. The flushing that occurs in medullary thyroid carcinoma is indistinguishable from that associated with carcinoid syndrome. The presumed cause of flushing and diarrhea is the excessive production of calcitonin gene products (calcitonin or calcitonin gene-related peptide) and differs from the causation of flushing and diarrhea in carcinoid syndrome. Sites of spread of medullary thyroid carcinoma include local lymph nodes in the neck, lymph nodes in the central portion of the chest (mediastinum), liver, lung, and bone. Spread to other sites such as skin or brain occurs but is uncommon.

Treatment
Surgery can be effective when the condition is detected early, but a risk for recurrence remains. 
Unlike differentiated thyroid carcinoma, there is no role for radioiodine treatment in medullary-type disease. 
External beam radiotherapy should be considered for patients at high risk of regional recurrence, even after optimum surgical treatment. Brierley et al., conducted a retrospective study and found that external beam radiation was beneficial in some patients. 
After a long period during which surgery and radiation therapy formed the major treatments for medullary thyroid carcinoma, clinical trials of several new tyrosine kinase inhibitors are now being studied. Preliminary results show clear evidence of response of a small percentage of patients, providing hope for future advances.

Prognosis
The prognosis of MTC is poorer than that of follicular and papillary thyroid cancer when it has metastasized (spread) beyond the thyroid gland.

The prognostic value of measuring calcitonin and carcinoembryonic antigen (CEA) concentrations in the blood in patiants with abnormal calcitonin levels postsurgery, has been recently published (2005) in a retrospective study of 65 MTC patients; see Barbet, et al. The post-surgical times ranged from 2.9 years to 29.5 years; all 65 patients continued to have abnormal calcitonin levels after total thyroidectomy and bilateral lymph node dissection. The prognosis of surviving MTC appears to be correlated with the rate at which a patient's postoperative calcitonin concentration doubles, rather than the pre- or postoperative absolute calcitonin level.

The same study noted that calcitonin doubling time is a statistically better predictor of MTC survival, compared with CEA.

Anaplastic thyroid cancer

Anaplastic thyroid cancer (or undifferentiated) is a form of thyroid cancer which has a very poor prognosis (14% ten-year survival rate) due to its aggressive behavior and resistance to cancer treatments. 
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Presentation
It rapidly invades surrounding tissues (such as the trachea). The presence of regional lymphadenopathy in older patients in whom FNA reveals characteristic vesicular appearance of the nuclei would support a diagnosis of anaplastic carcinoma.

Treatment
Unlike its differentiated counterparts, anaplastic thyroid cancer is highly unlikely to be curable either by surgery or by any other treatment modality, and is in fact usually unresectable due to its high propensity for invading surrounding tissues. 
Palliative treatment consists of radiation therapy usually combined with chemotherapy.

However, with today's technology, new drugs, such as Bortezomib and TNF-Related Apoptosis Induced Ligand (TRAIL), are being introduced and trialed in clinical labs. Recent studies in Italy, have shown positive results against ATC, but more tests, outside the lab, are needed to confirm this, before it can be used in Chemotherapy. There have been some case studies where patients with aggressive Thyroid Cancer have survived outside the mean expected survival time. But the best treatment recommended at this stage is early detection and complete surgery, followed by Chemotherapy alongside Radiotherapy, for any chance of survival of ATC.

Post-operative radiotherapy
The role of external beam radiotherapy (EBRT) in thyroid cancer remains controversial and there is no level I evidence to recommend it. No published randomised controlled trials have examined the addition of EBRT to standard treatment, namely surgery, radioactive iodine and medical suppression of thyroid stimulating hormones. 
Imbalances in age, sex, completeness of surgical excision, histological type and stage, between patients receiving and not receiving EBRT, confound retrospective studies. Variability also exists between treatment and non-treatment groups in the use of radio-iodine and post-treatment thyroid stimulating hormone (TSH) suppression and treatment techniques between and within retrospective studies.

Some recent studies have indicated that EBRT may be promising, though the number of patients studies has been small. 
Adjuvant therapy
Treatment of anaplastic-type carcinoma is generally palliative in its intent for a disease that is rarely cured and almost always fatal. The median survival from diagnosis ranges from 3 to 7 months, with worse prognosis associated with large tumours, distant metastases, acute obstructive symptoms, and leucocytosis. Death is attributable to upper airway obstruction and suffocation in half of patients, and to a combination of complications of local and distant disease, or therapy, or both in the remainder. In the absence of extracervical or unresectable disease, surgical excision should be followed by adjuvant radiotherapy. In the 18–24% of patients whose tumour seems both confined to the neck and grossly resectable, complete surgical resection followed by adjuvant radiotherapy and chemotherapy could yield a 75–80% survival at 2 years.
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