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THE THYROID GLAND - PATIENT INFORMATION

The following has been adapted from the American American Thyroid Association website.
The full articles may be found here: https://www.thyroid.org/thyroid-information/
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What is the Thyroid Gland?

The thyroid gland is a butterfly-shaped endocrine gland that is normally located in the lower
front of the neck. The thyroid’s job is to make thyroid hormones, which are secreted into the
blood and then carried to every tissue in the body. Thyroid hormone helps the body use
energy, stay warm and keep the brain, heart, muscles, and other organs working as they should.

What causes Thyroid Nodules, and how common are they?

We do not know what causes most thyroid nodules but they are extremely common. By age 60,
about one-half of all people have a thyroid nodule that can be found either through
examination or with imaging. Fortunately, over 90% of such nodules are benign. Hashimoto’s
thyroiditis, which is the most common cause of hypothyroidism (see Hypothyroidism
brochure), is associated with an increased risk of thyroid nodules. lodine deficiency, which is
very uncommon in the United States, is also known to cause thyroid nodules.

How is a Thyroid Nodule evaluated and diagnosed?

Once the nodule is discovered, your doctor will try to determine whether the rest of your
thyroid is healthy or whether the entire thyroid gland has been affected by a more general
condition such as hyperthyroidism or hypothyroidism. Your physician will feel the thyroid to
see whether the entire gland is enlarged and whether a single or multiple nodules are present.
The initial laboratory tests may include measurement of thyroid hormone (thyroxine, or T4)
and thyroid-stimulating hormone (TSH) in your blood to determine whether your thyroid is
functioning normally.

Since it’s usually not possible to determine whether a thyroid nodule is cancerous by physical
examination and blood tests alone, the evaluation of the thyroid nodules often includes
specialized tests such as thyroid ultrasonography and fine needle biopsy.
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THYROID ULTRASOUND:

Thyroid ultrasound is a key tool for thyroid nodule evaluation. It uses high-frequency sound
waves to obtain a picture of the thyroid. This very accurate test can easily determine if a nodule
is solid or fluid filled (cystic), and it can determine the precise size of the nodule. Ultrasound
can help identify suspicious nodules since some ultrasound characteristics of thyroid nodules
are more frequent in thyroid cancer than in noncancerous nodules. Thyroid ultrasound can
identify nodules that are too small to feel during a physical examination. Ultrasound can also be
used to accurately guide a needle directly into a nodule when your doctor thinks a fine needle
biopsy is needed. Once the initial evaluation is completed, thyroid ultrasound can be used to
keep an eye on thyroid nodules that do not require surgery to determine if they are growing or
shrinking over time. The ultrasound is a painless test which many doctors may be able to
perform in their own office.

THYROID FINE NEEDLE ASPIRATION BIOPSY (FNA OR FNAB):

A fine needle biopsy of a thyroid nodule may sound frightening, but the needle used is very
small and a local anesthetic may not even be necessary. This simple procedure is often done in
the doctor’s office. Sometimes, medications like blood thinners may need to be stopped for a
few days before to the procedure. Otherwise, the biopsy does not usually require any other
special preparation (no fasting). Patients typically return home or to work after the biopsy
without even needing a bandaid! For a fine needle biopsy, your doctor will use a very thin
needle to withdraw cells from the thyroid nodule. Ordinarily, several samples will be taken
from different parts of the nodule to give your doctor the best chance of finding cancerous cells
if they are present. The cells are then examined under a microscope by a pathologist.

The report of a thyroid fine needle biopsy will usually indicate one of the following findings:

1. The nodule is benign (noncancerous).

e This result is obtained in up to 807% of biopsies. The risk of overlooking a cancer
when the biopsy is benign is generally less than 8 in 100 tests or 3%. This is even
lower when the biopsy is reviewed by an experienced pathologist at a major medical
center. Generally, benign thyroid nodules do not need to be removed unless they are
causing symptoms like choking or difficulty swallowing. Follow up ultrasound exams
are important. Occasionally, another biopsy may be required in the future, especially
if the nodule grows over time.

2. The nodule is malignant (cancerous) or suspicious for malignancy.

e A malignant result is obtained in about 5% of biopsies and is most often due to
papillary cancer, which is the most common type of thyroid cancer. A suspicious
biopsy has a 50-75% risk of cancer in the nodule. These diagnoses require surgical
removal of the thyroid after consultation with your endocrinologist and surgeon.
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3. The nodule is indeterminate. This is actually a group of several diagnoses that may
occur in up to 20% of cases. An Indeterminate finding means that even though an
adequate number of cells was removed during the fine needle biopsy, examination
with a microscope cannot reliably classify the result as benign or cancer.

e The biopsy may be indeterminate because the nodule is described as a Follicular
Lesion. These nodules are cancerous 20-30% of the time. However, the diagnosis can
only be made by surgery. Since the odds that the nodule is not a cancer are much
better here (70-80%), only the side of the thyroid with the nodule is usually removed.
If a cancer is found, the remaining thyroid gland usually must be removed as well. If
the surgery confirms that no cancer is present, no additional surgery to “complete”
the thyroidectomy is necessary.

e The biopsy may also be indeterminate because the cells from the nodule have
features that cannot be placed in one of the other diagnostic categories. This
diagnosis is called atypia, or a follicular lesion of undetermined significance.
Diagnoses in this category will contain cancer rarely, so repeat evaluation with FNA
or surgical biopsy to remove half of the thyroid containing the nodule is usually
recommended.

4. The biopsy may also be nondiagnostic or inadequate. This result is obtained in less
than 5% of cases when an ultrasound is used to guide the FNA. This result indicates
that not enough cells were obtained to make a diagnosis but is a common result if the
nodule is a cyst. These nodules may require reevaluation with second fine needle
biopsy, or may need to be removed surgically depending on the clinical judgment of
your doctor.

NUCLEAR THYROID SCANS:

Nuclear scanning of the thyroid was frequently done in the past to evaluate thyroid nodules.
However, use of thyroid ultrasound and biopsy have proven so accurate and sensitive, nuclear
scanning is no longer considered a first-line method of evaluation. Nuclear scanning still has an
important role in the evaluation of rare nodules that cause hyperthyroidism. In this situation,
the nuclear thyroid scan may suggest that no further evaluation or biopsy is needed. In most
other situations, neck ultrasound and biopsy remain the best and most accurate way to evaluate
all types of thyroid nodules.

MOLECULAR DIAGNOSTICS:

Can any other tests assist in evaluation of thyroid nodules?

Yes, new tests that examine the genes in the DNA of thyroid nodules are currently available and
more are being developed. These tests can provide helpful information about whether cancer
may be present or absent. These tests are particularly helpful when the specimen evaluated by
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the pathologist is indeterminate. These specialized tests are done on samples obtained during
the normal biopsy process. There are also specialized blood tests that can assist in the
evaluation of thyroid nodules. These are currently available only at highly specialized medical
centers, however, their availability is increasing rapidly. Ask your doctor if these tests are
available and might be helpful for evaluating your thyroid nodule.

Hyperthyroidism
Causes

The most common cause (in more than 70% of people) is overproduction of thyroid hormone
by the entire thyroid gland. This condition is also known as Graves’ disease (see the Graves’
Disease brochure for details). Graves’ disease is caused by antibodies in the blood that turn on
the thyroid and cause it to grow and secrete too much thyroid hormone. This type of
hyperthyroidism tends to run in families and it occurs more often in young women. Little is
known about why specific individuals get this disease. Another type of hyperthyroidism is
characterized by one or more nodules or lumps in the thyroid that may gradually grow and
increase their activity so that the total output of thyroid hormone into the blood is greater than
normal. This condition is known as toxic nodular or multinodular goiter. Also, people may
temporarily have symptoms of hyperthyroidism if they have a condition called thyroiditis.
This condition is caused by a problem with the immune system or a viral infection that causes
the gland to leak stored thyroid hormone. The same symptoms can also be caused by taking too
much thyroid hormone in tablet form. In these last two forms, there is excess thyroid hormone
but the thyroid is not overactive.

Treatment

No single treatment is best for all patients with hyperthyroidism. The appropriate choice of
treatment will be influenced by your age, the type of hyperthyroidism that you have, the
severity of your hyperthyroidism, other medical conditions that may be affecting your health,
and your own preference. It may be a good idea to consult with an endocrinologist who is
experienced in the treatment of hyperthyroid patients. If you are unconvinced or unclear about
any thyroid treatment plan, a second opinion is a good idea.

Antithyroid Drugs: Drugs known as antithyroid agents—methimazole (Tapazole®) or in rare
instances propylthiouracil (PTU)—may be prescribed if your doctor chooses to treat the
hyperthyroidism by blocking the thyroid gland’s ability to make new thyroid hormone.
Methimazole is presently the preferred one due to less severe side-effects. These drugs work
well to control the overactive thyroid, and do not cause permanent damage to the thyroid
gland. In about 207% to 30% of patients with Graves’ disease, treatment with antithyroid drugs for
a period of 12 to 18 months will result in prolonged remission of the disease. For patients with
toxic nodular or multinodular goiter, antithyroid drugs are sometimes used in preparation for
either radioiodine treatment or surgery.

Antithyroid drugs cause allergic reactions in about 5% of patients who take them. Common
minor reactions are red skin rashes, hives, and occasionally fever and joint pains. A rarer
(occurring in 1 of 500 patients), but more serious side effect is a decrease in the number of
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white blood cells. Such a decrease can lower your resistance to infection. Very rarely, these
white blood cells disappear completely, producing a condition known as agranulocytosis, a
potentially fatal problem if a serious infection occurs. If you are taking one of these drugs and
develop a fever or sore throat, you should stop the drug immediately and have a white blood
cell count that day. Even if the drug has lowered your white blood cell count, the count will
return to normal if the drug is stopped immediately. But if you continue to take one of these
drugs in spite of a low white blood cell count, there is a risk of a more serious, even life-
threatening infection. Liver damage is another very rare side effect. A very serious liver
problem can occur with PTU use which is why this medication should not generally be
prescribed. You should stop either methimazole or PTU and call your doctor if you develop
yellow eyes, dark urine, severe fatigue, or abdominal pain.

Radioactive Iodine: Another way to treat hyperthyroidism is to damage or destroy the thyroid
cells that make thyroid hormone. Because these cells need iodine to make thyroid hormone,
they will take up any form of iodine in your bloodstream, whether it is radioactive or not. The
radioactive iodine used in this treatment is administered by mouth, usually in a small capsule
that is taken just once. once swallowed, the radioactive iodine gets into your bloodstream and
quickly is taken up by the overactive thyroid cells. The radioactive iodine that is not taken up
by the thyroid cells disappears from the body within days over a period of several weeks to
several months (during which time drug treatment may be used to control hyperthyroid
symptoms), radioactive iodine destroys the cells that have taken it up. The result is that the
thyroid or thyroid nodules shrink in size, and the level of thyroid hormone in the blood returns
to normal. Sometimes patients will remain hyperthyroid, but usually to a lesser degree than
before. For them, a second radioiodine treatment can be given if needed. More often,
hypothyroidism (an underactive thyroid) occurs after a few months and lasts lifelong, requiring
treatment. In fact, when patients have Graves’ disease, a dose of radioactive iodine is chosen
with the goal of making the patient hypothyroid so that the hyperthyroidism does not return in
the future. Hypothyroidism can easily be treated with a thyroid hormone supplement taken
once a day (see Hypothyroidism brochure).

Radioactive iodine has been used to treat patients for hyperthyroidism for over 60 years and
has been shown to be generally safe. Importantly, there has been no clear increase in cancer in
hyperthyroid patients that have been treated with radioactive iodine. As a result, in the United
States more than 70% of adults who develop hyperthyroidism are treated with radioactive
iodine. More and more children over the age of 5 are also being safely treated with radioiodine.

Surgery: Your hyperthyroidism can be permanently cured by surgical removal of all or most of
your thyroid gland. This procedure is best performed by a surgeon who has experience in
thyroid surgery. An operation could be risky unless your hyperthyroidism is first controlled by
an antithyroid drug (see above) or a beta-blocking drug (see below), usually for some days
before surgery, your surgeon may want you to take drops of nonradioactive iodine—either
Lugol’s iodine or supersaturated potassium iodide (SSKI). This extra iodine reduces the blood
supply to the thyroid gland and thus makes the surgery easier and safer. Although any surgery
is risky, major complications of thyroid surgery occur rarely in patients operated on by an
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experienced thyroid surgeon. These complications include damage to the parathyroid glands
that are next to the thyroid and control your body’s calcium levels (causing problems with low
calcium levels) and damage to the nerves that control your vocal cords (causing you to have a
hoarse voice).

After your thyroid gland is removed, the source of your hyperthyroidism is gone and you will
become hypothyroid. As with hypothyroidism that develops after radioiodine treatment, your
thyroid hormone levels can be restored to normal by treatment once a day with a thyroid
hormone supplement.

Beta-Blockers: No matter which of these three methods of treatment are used for your
hyperthyroidism, your physician may prescribe a class of drugs known as beta-blockers that
block the action of thyroid hormone on your body. They usually make you feel better within
hours to days, even though they do not change the high levels of thyroid hormone in your
blood. These drugs may be extremely helpful in slowing down your heart rate and reducing the
symptoms of palpitations, shakes, and nervousness until one of the other forms of treatment
has a chance to take effect. Propranolol (Inderal®) was the first of these drugs to be developed.
Some physicians now prefer related, but longer-acting beta-blocking drugs such as atenolol
(Tenormin®), metoprolol (Lopressor®), nadolol (Corgard®), and Inderal-LA® because of their
more convenient once- or twice-a-day dosage.

What is the relationship between hyperthyroidism and weight?

Since the BMR in patients with hyperthyroidism (see Hyperthyroidism brochure) is elevated,
many patients with an overactive thyroid do, indeed, have some weight loss. Furthermore,
weight loss is related to the severity of the overactive thyroid. For example, if the thyroid is
extremely overactive, the individual’s BMR increases which leads to increased calories needed
to maintain the body weight. If the person does not increase the amount of calories eaten to
match the excess calories burned, then there will be weight loss. As indicated earlier, the factors
that control our appetite, metabolism, and activity are very complex and thyroid hormone is
only one factor in this complex system. Nevertheless, on average the more severe the
hyperthyroidism, the greater the weight loss observed. Weight loss is also observed in other
conditions where thyroid hormones are elevated, such as in the toxic phase of thyroiditis (see
Thyroiditis brochure) or if the dose of thyroid hormone pills is too high for a patient. Since
hyperthyroidism also increases appetite, some patients may not lose weight, and some may
actually gain weight, depending on how much they increase their caloric intake.

Hypothyroidism
Causes

There can be many reasons why the cells in the thyroid gland can’t make enough thyroid
hormone. Here are the major causes, from the most to the least common.

e Autoimmune disease. In some people’s bodies, the immune system that protects the
body from invading infections can mistake thyroid gland cells and their enzymes for

2082 Medical Park Drive, Newberry, SC 29108
Phone: (803) 630-5353
Fax: (808) 630-5343
http:www.carolinapinesent.com



6/{) ﬁw@
Lees:

Wayne J. Harsha, MD

invaders and can attack them. Then there aren’t enough thyroid cells and enzymes
left to make enough thyroid hormone. This is more common in women than men.
Autoimmune thyroiditis can begin suddenly or it can develop slowly over years. The
most common forms are Hashimoto’s thyroiditis and atrophic thyroiditis.

Surgical removal of part or all of the thyroid gland. Some people with thyroid
nodules, thyroid cancer, or Graves’disease need to have part or all of their thyroid
removed. If the whole thyroid is removed, people will definitely become
hypothyroid. If part of the gland is left, it may be able to make enough thyroid
hormone to keep blood levels normal.

Radiation treatment. Some people with Graves’ disease, nodular goiter, or thyroid
cancer are treated with radioactive iodine (1-131) for the purpose of destroying their
thyroid gland. Patients with Hodgkin’s disease, lymphoma, or cancers of the head or
neck are treated with radiation. All these patients can lose part or all of their thyroid
function.

Congenital hypothyroidism (hypothyroidism that a baby is born with). A few babies
are born without a thyroid or with only a partly formed one. A few have part or all of
their thyroid in the wrong place (ectopic thyroid). In some babies, the thyroid cells or
their enzymes don’t work right.

Thyroiditis. Thyroiditisis an inflammation of the thyroid gland, usually caused by an
autoimmune attack or by a viral infection. Thyroiditis can make the thyroid dump
its whole supply of stored thyroid hormone into the blood at once, causing brief
hyperthyroidism (too much thyroid activity); then the thyroid becomes underactive.

Medicines. Medicines such as amiodarone, lithium, interferon alpha, and
interleukin-2 can prevent the thyroid gland from being able to make hormone
normally. These drugs are most likely to trigger hypothyroidism in patients who
have a genetic tendency to autoimmune thyroid disease.

Too much or too little iodine.The thyroid gland must have iodine to make thyroid
hormone. Iodine comes into the body in food and travels through the blood to the
thyroid. Keeping thyroid hormone production in balance requires the right amount
of iodine. Taking in too much iodine can cause or worsen hypothyroidism.

Damage to the pituitary gland. The pituitary, the “master gland,” tells the thyroid how
much hormone to make. When the pituitary is damaged by a tumor, radiation, or
surgery, it may no longer be able to give the thyroid instructions, and the thyroid
may stop making enough hormone.

Rare disorders that infiltrate the thyroid. In a few people, diseases deposit abnormal
substances in the thyroid and impair its ability to function. For example, amyloidosis
can deposit amyloid protein, sarcoidosis can deposit granulomas, and
hemochromatosis can deposit iron.
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Treatment
THYROXINE (T4) REPLACEMENT.

Hypothyroidism can’t be cured. But in almost every patient, hypothyroidism can be completely
controlled. It is treated by replacing the amount of hormone that your own thyroid can no
longer make, to bring your T4 and TSH levels back to normal levels. So even if your thyroid
gland can’t work right, T4 replacement can restore your body’s thyroid hormone levels and
your body’s function. Synthetic thyroxine pills contain hormone exactly like the T4 that the
thyroid gland itself makes. All hypothyroid patients except those with severe myxedema (life-
threatening hypothyroidism) can be treated as outpatients, not having to be admitted to the
hospital. For the few patients who do not feel completely normal taking a synthetic preparation
of T4 alone, the addition of T3 (Cytomel®) may be of benefit.

SIDE EFFECTS AND COMPLICATIONS.

The only dangers of thyroxine are caused by taking too little or too much. If you take too little,
your hypothyroidism will continue. If you take too much, you’ll develop the symptoms of
hyperthyroidism—an overactive thyroid gland. The most common symptoms of too much
thyroid hormone are fatigue but inability to sleep, greater appetite, nervousness, shakiness,
feeling hot when other people are cold, and trouble exercising because of weak muscles,
shortness of breath , and a racing, skipping heart. Patients who have hyperthyroid symptoms at
any time during thyroxine replacement therapy should have their TSH tested. If it is low,
indicating too much thyroid hormone, their dose needs to be lowered.

What is the relationship between hypothyroidism and weight?

Since the BMR in the patient with hypothyroidism (see Hypothyroidism brochure) is
decreased, an underactive thyroid is generally associated with some weight gain. The weight
gain is often greater in those individuals with more severe hypothyroidism. However, the
decrease in BMR due to hypothyroidism is usually much less dramatic than the marked
increase seen in hyperthyroidism, leading to more modest alterations in weight due to the
underactive thyroid. The cause of the weight gain in hypothyroid individuals is also complex,
and may not be related to excess fat accumulation. Most of the extra weight gained in
hypothyroid individuals is due to excess accumulation of salt and water. Massive weight gain is
rarely associated with hypothyroidism. In general, 5-10 pounds of body weight may be
attributable to the thyroid, depending on the severity of the hypothyroidism. Finally, if weight
gain is the only symptom of hypothyroidism that is present, it is less likely that the weight gain
is solely due to the thyroid.

What about Thyroid Surgery?
GENERAL INFORMATION

Your doctor may recommend that you consider thyroid surgery for 4 main reasons:
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You have a nodule that might be thyroid cancer.
2. You have a diagnosis of thyroid cancer.

3. You have a nodule or goiter that is causing local symptoms — compression of the
trachea, difficulty swallowing or a visible or unsightly mass.

4. You have a nodule or goiter that is causing symptoms due to the production and
release of excess thyroid hormone — either a toxic nodule, a toxic multinodular
goiter or Graves’ disease.

The extent of your thyroid surgery should be discussed by you and your thyroid surgeon and
can generally be classified as a partial thyroidectomy or a total thyroidectomy. Removal of part
of the thyroid can be classified as:

An open thyroid biopsy — a rarely used operation where a nodule is excised directly;

2. A hemi-thyroidectomy or thyroid lobectomy — where one lobe (one half) of the
thyroid is removed;

3. An isthmusectomy — removal of just the bridge of thyroid tissue between the two
lobes; used specifically for small tumors that are located in the isthmus.

4. Finally, a total or near-total thyroidectomy is removal of all or most of the thyroid
tissue. (Figure 1)

The recommendation as to the extent of thyroid surgery will be determined by the reason for
the surgery. For instance, a nodule confined to one side of the thyroid may be treated with a
hemithyroidectomy. If you are being evaluated for a large bilateral goiter or a large thyroid
cancer, then you will probably have a recommendation for a total thyroidectomy. However, the
extent of surgery is both a complex medical decision as well as a complex personal decision and
should be made in conjunction with your endocrinologist and surgeon.
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