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MEDICAL MANAGEMENT UPDATE Editors: F. John Firriolo, Craig S.
Miller, and Nelson L. Rhodus
hyroid Disorders. Part I: Hyperthyroidism
James W. Little, DMD, MS, Minneapolis, Minn
UNIVERSITY OF MINNESOTA

The significant thyroid disorders that may be found in dental patients are presented in a series of 3 articles.
his article (part I) deals with hyperthyroidism, part II with hypothyroidism and thyroiditis, and part III with neoplastic
esions of the thyroid. The signs and symptoms, laboratory tests used to diagnoses hyperthyroidism, and the medical
anagement of patients with hyperthyroidism are presented in this paper. The dental management of patients with
yperthyroidism is discussed in detail. The dentist, by detecting the early signs and symptoms of hyperthyroidism, can
efer the patient for medical diagnosis and treatment and avoid potential complications of treating patients with
ncontrolled disease. These complications include the rare thyrotoxic crisis (thyroid storm) that may be precipitated by
ental treatment, acute infection, or trauma in the patient with uncontrolled hyperthyroidism. Also, the use of
pinephrine or other pressor ammines can cause a hypertensive crisis in the patient with uncontrolled
yperthyroidism. Patients will benefit from the early detection and referral by reducing the risks of the medical
omplications such as hypertension, cardiac arrhythmias, and congestive heart failure.

Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2006;101:276-284)
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he purpose of these articles is to discuss in 3 parts the
ore significant thyroid disorders that may be found in

atients presenting for dental treatment. This article,
art I, deals with the anatomy and physiology of the
hyroid gland and hyperthyroidism (thyrotoxicosis),
art II covers hypothyroidism (myxedema and cretin-
sm) and thyroiditis, and part III describes neoplastic
esions of the thyroid gland. The dentist may detect
arly signs and symptoms of thyroid disease and refer
he patient for medical evaluation and treatment. In
ome cases, this may be lifesaving, whereas in others
he quality of life can be improved and complications of
ertain thyroid disorders avoided.1

HYROID GLAND – LOCATION AND
UNCTION
ocation
The thyroid gland, located in the anterior portion of

he neck just below and bilateral to the thyroid carti-
age, develops from the thyroglossal duct and portions
f the ultimobranchial body.1-3 The thyroid consists of

rofessor emeritus, University of Minnesota, Minneapolis, Minn.
079-2104/$ - see front matter
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76
lateral lobes connected by an isthmus. The right lobe
s normally larger than the left,4 and in some individ-
als a superior portion of glandular tissue, or pyramidal
obe, can be identified. Thyroid tissue may be found
nywhere along the path of the thyroglossal duct, from
ts origin (midline posterior portion of the tongue) to its
ermination (thyroid gland, in the neck).1,3 The thyro-
lossal duct passes through the region of the developing
yoid bone, and remnants of the duct can become
nclosed or surrounded by the bone.4 Ectopic thyroid
issue may secrete thyroid hormones or become cystic
r neoplastic.5 In a few individuals, the only functional
hyroid tissue is in these ectopic locations.2

The parathyroid glands develop from the third and
ourth pharyngeal pouches and become embedded in
he thyroid gland.3 Neural crest cells from the ultimo-
ranchial branchial body give rise to thyroid medullary

cells that produce calcitonin, a calcium-lowering
ormone.2,3 The C cells are found throughout the thy-
oid gland.2,3

unction
The thyroid gland secretes 3 hormones: thyroxine

T4), triiodothyronine (T3), and calcitonin.2 Calcitonin
s involved, with parathyroid hormone and vitamin D,

n regulating serum calcium and phosphorous levels
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nd skeletal remodeling. T4 and T3 are hormones that
ffect metabolic processes throughout the body and are
nvolved with oxygen use.2,6

Blood levels of T4 and T3 are controlled through a
ervofeedback mechanism mediated by the hypotha-
amic-pituitary-thyroid axis (Fig. 1). Increased or de-
reased metabolic demand appears to be the main mod-
fier of the system. Drugs, illness, thyroid disease, and
ituitary disorders can affect the control of this bal-
nce.2,6-8 Studies also show that age has some effect on
he system.

Under normal conditions, thyrotropin-releasing hor-
one (TRH) is released by the hypothalamus in re-

ponse to external stimuli (stress, illness, metabolic
emand, low levels of T3, and to a lesser degree, T4).
RH stimulates the pituitary to release thyroid-stimu-

ating hormone (TSH), which causes the thyroid gland
o secrete T4 and T3.2,6 T4 and T3 also have a direct
nfluence on the pituitary. High levels turn off the

ig. 1. Diagram showing the hypothalamic-pituitary-thyroid
xis involved in the control of thyroid secretion. The secretion
f thyroid-stimulating hormone (TSH) is regulated by the
nteraction of thyroid-releasing hormone (TRH) and an inhib-
tory factor (somatostatin). Thyroid hormones (T3 and T4) act
irectly on the pituitary to inhibit TSH secretion. Thyroid
ormones also act at the hypothalamic level to stimulate
omatostatin release. T4 is converted to T3 in the liver,
idney, and heart and in the pituitary and hypothalamus. T3 is
ore potent than T4 at all sites. (With permission from: Little

W, Dental management of the medically compromised pa-
ient. 6th ed. St Louis: Mosby; 2002. p. 286.)
elease of TSH, and low levels turn it on. d
In the blood, T4 and T3 are almost entirely bound to
lasma proteins. The binding plasma proteins are thy-
oxine-binding globulin (TBG), transthyretin, and thy-
oid-binding albumin (TBA). A small amount of T3 and

4 are bound to high-density lipoproteins.2 The most
mportant thyroid hormone-binding serum protein is
BG. TBG binds about 70% of T4 and 75% to 80% of

3.2 Only 0.02% to 0.03% of free thyroxine (FT4) and
bout 0.3% of free tri-iodothyronine (FT3) are found in
lasma.2,6

Antibodies to various structures within the thyroid
re associated with autoimmune diseases of the thyroid.
raves’ disease and Hashimoto’s thyroiditis have such

n association. Three autoantibodies are most often
nvolved with autoimmune thyroid disease. These are
SH receptor antibodies (TSHRAb), thyroid preoxi-
ase antibodies (TPOAb), and thyroglobulin antibodies
TgAb).1,2,6,9

HYROTOXICOSIS (HYPERTHYROIDISM)
Enlargements of the thyroid gland, termed a goiter,

an be diffuse, nodular (Fig. 2), singular, functional, or
onfunctional.2,3 Simple goiter accounts for about 75%
f all thyroid swellings.6 Most of these goiters are
onfunctional and thus do not cause hyperthyroidism.
he goiter of Graves’ disease is associated with hyper-

hyroidism.10,11 Worldwide, the most common thyroid

ig. 2. Multinodular goiter that required surgical treatment
ecause of retrosternal extension with tracheal compression.
his patient was euthyroid. (With permission from Forbes
D, Jackson WF. Color atlas and text of clinical medicine.
rd ed. St Louis: Mosby; 2003. p. 313.)
isorder is iodine deficiency (diet-related) goiter. This
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278 Little March 2006
ype of goiter is called endemic if more than 10% of a
ocal population is affected.12-15

Subclinical hyperthyroidism is a common, well-de-
ned condition that often progress to overt disease.16-18

n addition, concerns are evident that the subclinical
tate may contribute to hyperlipidemia, cardiac dys-
unction, and osteoporosis.2,19,20

ncidence, Prevalence, and Demographics
Several studies demonstrate the prevalence of thy-

oid hyperfunction.9,21 Among patients with hyperthy-
oidism, 60% to 80% have Graves’ disease. Studies in
reat Britain have shown about 25 to 30 cases of
yperthyroidism per 10 000 women.9 The mean age at
he time of diagnosis was 48 years. Some 2% of the
omen had established cases. The incidence of new

ases was 3 per 1000 women per year. These studies
howed that hyperthyroidism was 10 times more com-
on in women than in men.9 The incidence of the

isease in the United States has been reported to be 1
ase per 1000 women.21,22 It is much lower in men.

tiology and Pathogenesis
The term thyrotoxicosis refers to an excess of T4 and

3 in the bloodstream.22 This excess may be caused by
ctopic thyroid tissue, Graves’ disease, multinodular
oiter, thyroid adenoma, subacute thyroiditis, ingestion
f thyroid hormone (thyrotoxicosis factitia), food-con-
aining thyroid hormone, or pituitary disease involving
he anterior portion of the gland or may be iatrogenic
ue to overdosage (Table I).23

The signs and symptoms, laboratory tests, treatment,
nd dental considerations for the patient with Graves’
isease are presented to serve as the model for other

able I. Classification of hyperthyroid disorders2,20,23

isorder Causes

yperthyroidism
(thyrotoxicosis)

Primary thyroid hyperfunction
Graves’ disease
Toxic multinodular goiter
Toxic adenoma
Secondary thyroid hyperfunction
Pituitary adenoma – TSH secretion
Inappropriate TSH secretion (pituitary)
Trophoblastic hCG-secretion
Without thyroid hyperfunction
Hormonal leakage
Thyroid hormone use (factitia)
Bovine thyroid in ground beef
Metastatic thyroid cancer
Iatrogenic (overdosage of thyroid hormone)

SH, Thyroid-stimulating hormone; hCG, human chorionic gonado-
ropin
onditions that can cause hyperthyroidism. Multinodu- e
ar goiter, ectopic thyroid tissue, and neoplastic causes
f hyperthyroidism are rare compared with toxic goiter
Graves’ disease).10,20,23

The basic cause of Graves’ disease is not understood,
ut an immunoglobulin or family of immunoglobulins
irected against the TSH receptor mediates the thyroid
timulation. These include TSHRAb and TSHR-block-
ng Ab, which inhibit the binding of TSH to its recep-
ors. Graves’ disease is considered to be an autoim-
une disease.9,10,23 Patients with Graves’ disease often

ave in their serum high titers of TSHRAb and low
iters of TSHR-blocking Ab. The level of TSHRAb in
erum does not correlate with the severity of symptoms
f the disease. In addition, infants whose mothers have
raves’ disease will show a transient period of goiter,
phthalmopathy, and clinical manifestations of Graves’
isease. As the disease disappears, the level of serum
SHRAb diminishes.9,10,23

A familial tendency has been noted for the transmis-
ion of Graves’ disease, with an increased incidence of
bout 20% reported in monozygotic twins compared
ith a much lower rate in dizygotic twins.9,23,24 No

ingle gene is known to cause Graves’ disease or be
ecessary for its development.9 Graves’ disease occurs
n 3% to 5% of patients with myasthenia gravis and
yasthenia gravis occurs in 1% of patients with
raves’ disease.23

The chief risk factor for Graves’ disease is female
ender. This may be in part due to the modulation of
he autoimmune response by estrogen.23 This disorder
s much more common in women (7:1) and may man-
fest itself at puberty, pregnancy, or menopause.23

raves’ disease is the most common cause of hyper-
hyroidism in children.25 Emotional stress such as se-
ere fright or separation from loved ones has been
eported to be associated with its onset.23 The disease
ay occur in a cyclic pattern and then “burn itself out”

r continue in an active state.9

linical presentation
Direct and indirect effects of the excessive thyroid

ormones cause the clinical picture in Graves’ disease.
he most common symptoms are nervousness, fatigue,
rapid heartbeat or palpitations, heat intolerance, and
eight loss.9,10,20,23 These symptoms are present in
ore than 50% of all patients who have the disease.
ith increasing age, weight loss and decreased appetite

ecome more common, and irritability and heat intol-
rance are less common. Atrial fibrillation is rare in
atients younger than 50 years old but is found in
pproximately 20% of older patients.23

The patient’s skin is warm and moist, the complex-
on rosy, and the patient may blush readily. Palmar

rythema may be present, profuse sweating is common,
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nd excessive melanin pigmentation of the skin occurs
n many patients, however pigmentation of the oral mu-
osa has not been reported. In addition, the patient’s hair
ecomes fine and friable, and the nails soften.9, 10, 23

Graves’ ophthalmopathy, found in approximately
0% of the patients, is characterized by edema and
nflammation of the extraocular muscles, and an in-
rease in orbital connective tissue and fat.9,23 The oph-
halmopathy is an organ-specific autoimmune process
trongly linked to Graves’ hyperthyroidism. Although
he hyperthyroidism can be successfully treated, the
phthalmopathy often produces the greatest long-term
isability for patients with this disease.9,23 Fig. 3 dem-
nstrates the signs associated with ophthalmopathy
eyelid retraction, proptosis, periorbital edema, chemo-
is, and bilateral exophthalamos). The disease may
rogress to visual loss by exposure keratopathy or
ompressive optic neuropathy.9,23

Most thyrotoxic patients show eye signs not related
o the ophthalmopathy of Graves’ disease. These signs

ig. 3. Classic signs of Graves’ orbitopathy showing the
hyroid stare, the asymmetry, the proptosis, and the periorbital
dema. (With permission from Wilson JD, Foster DW, Kro-
enberg HM, Larsen PR. Williams textbook of endocrinol-
gy. 9th ed. Philadelphia: W. B. Saunders Company; 1998. p.
39.)
stare with widened palpebral fissures, infrequent blink- p
ng, lid lag, jerky movements of the lids, and failure to
rinkle the brow on upward glaze) result from sympa-

hetic overstimulation and usually clear when the thy-
otoxicosis is corrected.9,23

Another complication, found in about 1% to 2% of
he patients with Graves’ disease, is dermopathy (Fig
). In focal areas of the skin, the hyaluronic acid and
hondroitin sulfate concentrations in the dermis are
ncreased. This may occur from lymphokine activation
f fibroblasts. The accumulation causes compression of
he dermal lymphatics and nonpitting edema. Early
esions contain a lymphocytic infiltrate. Nodular and
laque formation may occur in chronic lesions. The
esions are most common over the anterolateral aspects
f the shin. Patients with dermopathy almost always
ill have severe ophthalmopathy.9,10,23

The increased metabolic activity caused by excessive
ormone secretion increases circulatory demands, and
n increased stroke volume and heart rate often develop
n addition to widened pulse pressure, resulting in the

ig. 4. Chronic pretibial myxedema (dermopathy) in a pa-
ient with Graves’ disease and orbitopathy. The lesions are
rm and nonpitting with a clear edge to feel. (With permis-
ion from Wilson JD, Foster DW, Kronenberg HM, Larsen
R. Williams textbook of endocrinology. 9th ed. Philadel-
hia: W. B. Saunders Company; 1998. p. 437.)
atient complaining of palpitations.23 Supraventricular
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ardiac dysrythmias develop in many patients. Conges-
ive heart failure may occur and often is somewhat
esistant to the effects of digitalis.23 Patients with un-
reated or incompletely treated thyrotoxicosis are
ighly sensitive to the actions of epinephrine or other
ressor amines, and these agents must not be adminis-
ered to them; however, once the patient is well man-
ged from a medical standpoint, these agents can be
esumed.23

Dyspnea not related to the effects of congestive heart
ailure may occur in some patients. The respiratory
ffect is caused by reduction in the vital capacity sec-
ndary to weakness of the respiratory muscles.23

Weight loss even with an increased appetite is a
ommon finding in younger patients. Stools are poorly
ormed, and the frequency of bowel movements is
ncreased. Anorexia, nausea, and vomiting are rare but,
hen they occur, may be the forerunners of thyroid

torm. Gastric ulcers are rare in patients with thyrotox-
cosis. Many of these patients have achlorhydria, and
bout 3% develop pernicious anemia.23

Thyrotoxic patients tend to be nervous and often
how a great deal of emotional lability, losing their
empers easily and crying often; severe psychic reac-
ions may occur.10,22 These patients cannot sit still and
re always moving. A tremor of the hands and tongue,
long with lightly closed eyelids, is often present; in
ddition, a generalized muscle weakness may lead to
he patient complaining of easy fatigability.23

Excessive thyroid hormone results in accelerated
one turnover caused by direct stimulation of bone cells
y the hormone.26 The serum osteocalcin (bone forma-
ion marker) and phosphorus levels are increased as is
he urinary calcium/creatinine ratio.26 Thyrotoxic pa-
ients have an increased excretion of calcium and phos-
horus in their urine and stools, and radiographs dem-
nstrate increased bone loss.23 Hypercalcemia occurs
ometimes, but the serum levels of alkaline phospha-
ase usually are normal.23

The individual red blood cells (RBCs) in patients
ith thyrotoxicosis are usually normal; however, the
BC mass is enlarged to carry the additional oxygen
eeded for the increased metabolic activities.23 In ad-
ition to the increase in total numbers of circulating
BCs, the bone marrow reveals an erythyroid hyper-
lasia, and requirements for vitamin B12 and folic acid
re increased.23 The white blood cell (WBC) count may
e decreased because of a reduction in the number of
eutrophils, whereas the absolute number of eosino-
hils may be increased.23 Enlargement of the spleen
10% of patients) and lymph nodes occurs in some
atients.23 The platelets and clotting mechanism
sually are normal, but thrombocytopenia has been

eported.23 r
iagnosis
Direct tests of thyroid function involve the adminis-

ration of radioactive iodine.10,22 Measurement of the
hyroid radioactive iodine uptake (RAIU) is the most
ommon of these tests. 131I has been used for this test,
ut 123I is preferred because it exposes the patient to a
ower radiation dose. The RAIU is measured 24 hours
fter the administration of the isotope. The RAIU varies
nversely with the plasma iodide concentration and
irectly with the functional state of the thyroid. In the
nited States the normal 24-hour RAIU is 10% to 30%.
he RAIU discriminates poorly between normal and
ypothyroid states. Values above the normal range usu-
lly indicate thyroid hyperfunction.6

The measurement of the basal serum TSH concen-
ration is useful in the diagnosis of hyperthyroidism and
ypothyroidism.10,22 Very sensitive methods are now
vailable, such as immunoradiometric or chemilumi-
escent, to measure serum TSH. In cases of hyperthy-
oidism the TSH level is almost always low or nonde-
ectable. Higher levels indicate hypothyroidism, and
ower levels signify hyperthyroidism.6

Three types of thyroid autoantibodies can be mea-
ured for diagnostic uses. The autoantibodies that can
e tested for are thyroglobulin (Tg Ab), peroxidase
TPO Ab), and TSH receptor (TSHR Ab).2

A thyroid scan is a common test used to localize
hyroid nodules and to locate functional ectopic thyroid
issue. 123I or 99Tc is injected, and a scanner localizes
reas of radioactive concentration. This technique al-
ows for the identification of nodules 1 cm or larger.2,6

Several tests are available that measure the thyroid
ormone concentration and binding in blood. Highly
pecific and sensitive radioimmunoassays are used to
easure serum T4 and T3 concentrations and rarely to
easure reverse tri-iodothyronine (rT3) concentra-

ion.10,22 Elevated levels usually indicate hyperthyroid-
sm, and lower levels usually indicate hypothyroidism.
he free hormone levels usually correlate better with

he metabolic state than do total hormone levels. Indi-
ect assays are used to estimate the free T4 level.6

Current practice is to screen patients suspected of
eing hyperthyroid with the TSH serum level and mea-
ure or estimate the free T4 concentration.10,22 A low
SH level and a high free T4 concentration are classic

or hyperthyroidism.10,22 Some patients are hyperthy-
oid with a low TSH level and normal free T4 concen-
ration, but they have an elevated free T3 level. A few
atients have a normal or elevated TSH and a high free

4. These patients either have a TSH-secreting pituitary
denoma or have thyroid hormone–resistance syn-
rome.9

No general agreement exists on whether serum TSH

eceptor antibodies should be measured in the differen-
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ial diagnosis of Graves’ disease.10,22 The newer assays
ave a high degree of sensitivity—up to 99%. A pos-
tive assay may indicate the presence of either TSHRAb
r TSHR-blocking Ab. A positive test in a clinically
yperthyroid patient would indicate the presence of
SHRAb.9

Ultrasonography is used to detect thyroid lesions.
odules 1 to 2 mm in size can be identified.10,22 The

echnique also is used to distinguish solid from cystic
esions, measure the size of the gland, and guide nee-
les for aspiration of cysts or biopsy of thyroid masses.
omputed tomography (CT) and magnetic resonance

maging (MRI) are expensive procedures helpful
ainly in the postoperative management of patients
ith thyroid cancer.2,10 They are used for the preoper-

tive evaluation of larger lesions of the thyroid, greater
han 3 cm, that extend beyond the gland into adjacent
issues.2,6

edical Management and Treatment
Treatment of patients with thyrotoxicosis may in-

olve antithyroid agents that block hormone synthesis,
odides, radioactive iodine, or subtotal thyroidec-
omy.20,22,23,27,28 The most common antithyroid agents
sed are propylthiouracil, carbimazole, and methima-
ole, all of which inhibit thyroid preoxidase and thus
he synthesis of thyroid hormone. Antithyroid agents
ay cause a mild leukopenia, but drug therapy is not

topped unless the WBC count is more severely de-
ressed.9,23 In rare cases, agranulocytosis may occur. If
ore throat, fever, and/or mouth ulcers develop, most
hysicians advise the patient to stop the antithyroid
edication and have a WBC count performed.9,20,22,23

Radioactive iodine is the preferred initial treatment
or Graves’ disease in North America.9,23 It is contra-
ndicated in pregnant women and those who are breast-
eeding. Radioactive iodine can induce or worsen oph-
halmopathy, particularly in smokers. Weetman9

ecommends antithyroid drug treatment for patients
ounger than 50 years of age with their first episode of
raves’ disease and radioactive iodine for those 50
ears of age and older. The main side effect of radio-
ctive iodine treatment is hypothyroidism. The inci-
ence of cancer is unchanged or slightly reduced in
atients treated with radioactive iodine, but the risk of
eath from thyroid cancer and possibly other cancers is
lightly increased. Patients with severe hyperthyroid-
sm should be treated with an antithyroid drug for 4 to

weeks before radioactive iodine therapy is initiat-
d.9,23 This approach reduces the slight risk of thyro-
oxic crisis if radioactive iodine was given initially.9

Subtotal thyroidectomy is preferred by some patients
ith a large goiter and is indicated in patients with a
oexistent thyroid nodule whose nature is unclear.9,23 c
he patient is first treated with an antithyroid drug until
uthyroidism is achieved. Then inorganic iodide is ad-
inistered for 7 days before surgery.9,23 In major cen-

ers, hyperthyroidism is cured in more than 98% of the
ases, with low rates of operative complications. Post-
perative hypothyroidism is a complication of the sur-
ical treatment becoming more common as near-total
hyroidectomy is approached.9

If exophthalmos is present, it follows a course inde-
endent of the therapeutic metabolic response to anti-
hyroid treatment modalities and usually is irrevers-
ble.23 Neither antithyroid drug treatment nor surgery
ffect the natural course of Graves’ ophthalmopathy. In
ontrast, radioiodine therapy, in about 15% of cases,
ill cause progression of the eye disease.29 Graves’
phthalmopathy progression after radioiodine therapy
an be prevented by treatment with glucocorticoids.29

he adrenergic component in thyrotoxicosis can be
anaged by using beta-adrenergic antagonists such as

ropranolol. Propranolol alleviates adrenergic manifes-
ations such as sweating, tremor, and tachycardia.9,10,23

The clinical presentations of thyroid disorders often
re subtle in older adults and may be confused with
normal” aging. To avoid delay in diagnosis, some
uthors recommend routine TSH screening of all pa-
ients age 60 and older in the primary care practice.

hen hyperthyroidism is caused by Graves’ disease,
ymptomatic therapy with a beta-blocker or antithyroid
rugs is initiated, followed by definitive thyroid abla-
ion with radioiodine.2,6,23

omplications
Complications associated with hyperthyroidism in-

lude osteoporosis, atrial fibrillation, hypertension, and
ongestive heart failure.22 Patients with thyrotoxicosis
ho are untreated or incompletely treated may develop

hyrotoxic crisis, a serious but fortunately rare compli-
ation that may occur at any age and has an abrupt
nset.10,23 Thyrotoxic crisis occurs in less than 1% of
he patients hospitalized for thyrotoxicosis.8 Most pa-
ients who develop thyrotoxic crisis have a goiter, wide
ulse pressure, eye signs, and long history of thyrotox-
cosis.10,23 Precipitating factors are infections, trauma,
urgical emergencies, and operations.9,10,23 Early
ymptoms are extreme restlessness, nausea, vomiting,
nd abdominal pain; fever, profuse sweating, marked
achycardia, cardiac arrhythmias, pulmonary edema,
nd congestive heart failure soon develop.9,10,23 The
atient appears to be in a stupor, and coma may follow.
evere hypotension develops, and death may occur.
hese reactions appear to be associated, at least in part,
ith adrenocortical insufficiency.10,23

Immediate treatment for the patient in a thyrotoxic

risis consists of large doses of antithyroid drugs (200
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g of propylthiouracil); potassium iodide; propranolol
to antagonize the adrenergic component); hydrocorti-
one (100 to 300 mg); dexamethasone (2 mg orally
very 6 hours, to inhibit release of hormone form the
land and the peripheral conversion of T4 to T3); intra-
enous (IV) glucose solution; vitamin B complex; wet
acks; fans; and ice packs. Cardiopulmonary resuscita-
ion is sometimes needed.10,23

rognosis
The prognosis of hyperthyroidism is good with

roper therapy. There will be some failures with initial
edical therapy. However, therapy can be repeated or
different treatment can be tried. Patients may develop

erious allergic reactions to thioamides requiring an
lternative therapy, usually radioiodine.22 Patients who
ail to respond to radioactive iodine within 6 to 9
onths need to be retreated with a larger dose.22

ental management
Examination of the thyroid gland should be part of a

ead and neck examination performed by the dentist.
he anterior neck region can be scanned for indications
f old surgical scars; the posterior dorsal region of the
ongue should be examined for a nodule that could
epresent lingual thyroid tissue; and the area just supe-
ior and lateral to the thyroid cartilage should be pal-
ated for the presence of a pyramidal lobe. Although
ifficult to detect, the normal thyroid gland can be
alpated in many patients.30,31 It may feel rubbery and
ay be more easily identified by having the patient

wallow during the examination.1 As the patient swal-
ows, the thyroid rises; lumps in the neck that may be
ssociated with it also rise (move superiorly). Nodules
n the midline area of the thyroglossal duct move up-
ard with protrusion of the patient’s tongue.1

An enlarged thyroid gland caused by hyperplasia
goiter) feels softer than the normal gland. Adenomas
nd carcinomas involving the gland are firmer on pal-
ation and are usually seen as isolated swellings.30,31

atients with Hashimoto’s disease or Riedel’s thyroid-
tis have a much firmer gland on palpation than the
ormal gland.32 The dentist should be aware of the
linical manifestations of thyrotoxicosis so that undi-
gnosed or poorly treated disease can be detected and
he patient referred for medical evaluation and treat-
ent (Table II). By doing this, dentists may be able to

elp reduce the morbidity and mortality rates associated
ith thyrotoxicosis.1

Patients with untreated or poorly treated thyrotoxi-
osis are susceptible to developing an acute medical
mergency thyrotoxic crisis, which is another important
eason for detection and referral. Symptoms include

estlessness, fever, tachycardia, pulmonary edema, c
remor, sweating, stupor, and finally coma and death if
reatment is not provided. If a surgical procedure is
erformed on these patients, a crisis may then be pre-
ipitated. In addition, an acute oral infection could
recipitate a crisis. If a crisis occurs, the dentist should
e able to recognize what is happening, begin emer-
ency treatment, and seek immediate medical assis-
ance (Table II). The patient can be cooled with cold
owels, given an injection of hydrocortisone (100 to
00 mg), and started on an IV infusion of hypertonic
lucose (if equipment is available). Vital signs must be
onitored, and cardiopulmonary resuscitation initiated

f necessary.1

Although the role of chronic infection and thyrotox-
cosis is unclear, these sources should be treated as in
ny other patient. Once the patient has been identified
nd referred for medical management, the treatment of
ral foci of infection can be accomplished. Patients
ith extensive dental caries or periodontal disease, or
oth, can be treated after medical management of the
hyroid problem has been effected.1

The use of epinephrine or other pressor amines (in
ocal anesthetics, gingival retraction cords, or to control
leeding) must be avoided in the untreated or poorly
reated thyrotoxic patient (Table II). However, the well-
anaged or euthyroid thyrotoxic patient presents no

roblem in this regard and may be given normal con-

able II. Dental management of the hyperthyroid pa-
ient
isease status Clinical action

etection of
undiagnosed
disease

Symptoms
Signs
Refer for medical Dx and Rx

iagnosed disease Determine original diagnosis and Rx
Past treatment
Current treatment
Lack of signs and symptoms
Presence of any complications

ntreated or
poorly
controlled

Avoid surgical procedures
Treat any acute infection
Avoid use of epinephrine or pressor

amines
ell controlled Treat acute infection (avoid if

possible)
Treat chronic infection
Implementation of normal procedures

and management
edical crisis
(rare)

Recognition and initial management of
thyrotoxic crisis

Seek medical aid
Wet packs, ice packs
Hydrocortisone (100 to 300 mg)
IV glucose solution
Cardiopulmonary resuscitation
entrations of these vasoconstrictors.1 Once the thyro-
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oxic patient is under good medical management, the
ental treatment plan is unaffected. If acute oral infec-
ion occurs, however, consultation with the patient’s
hysician is recommended as part of the management
rogram.1

ral findings
Osteoporosis may be found involving the alveolar

one. Dental caries and periodontal disease appear
ore rapidly in these patients. The teeth and jaws

evelop more rapidly, and premature loss of the
eciduous teeth with early eruption of the permanent
eeth is common. Euthyroid infants of hyperthyroid

others have been reported with erupted teeth at
irth. A few patients with thyrotoxicosis have been
ound to have a lingual thyroid, consisting of thyroid
issue below the area of the foramen cecum.1 When

lingual tumor is found, the presence of a normal
hyroid gland should be established before the mass
s surgically removed. This usually is done by radio-
ctive iodine scanning.2,23

EFERENCES
1. Little JW. Thyroid disease. In: Little JW, Falace DA, Miller CS,

Rhodus NL, editors. Dental management of the medically com-
promised patient. 6th ed. St Louis: Mosby; 2002. p. 283-303.

2. Larsen PR, Davies TF, Schlumberger M-J. Thyroid physiology
and diagnostic evaluation of patients with thyroid disorders. In:
Larsen PR, Kronenberg HM, Melmed D, Polonsky KS, editors.
Williams textbook of endocrinology. 10th ed. Philadelphia:
W. B. Saunders; 2003. p. 331-65.

3. Jameson JL, Weetman AP. Disorders of the thyroid gland: anat-
omy and development. In: Kasper DL, Braunwald E, Fauci AS,
Hauser SL, Longo DL, Jameson JL, et al., editors. Harrison’s
principles of internal medicine. 16th ed. New York: McGraw-
Hill; 2005. p. 2105, Chapter 320.

4. Mazzaferri EL. The thyroid. In: Mazzaferri EL, editor. Endocri-
nology. 3rd ed. New York: Medical Examination Publishing;
1986.

5. Marinovic D, Garel C, Czernichow P, Leger J. Ultrasonographic
assessment of the ectopic thyroid tissue in children with congen-
ital hypothyroidism. Pediatr Radiol 2004;34(2):109-13.

6. Jameson JL, Weetman AP. Disorders of the thyroid gland: thy-
roid hormone synthesis, metabolism, and action. In: Kasper DL,
Braunwald E, Fauci AS, Hauser SL, Longo DL, Jameson JL, et
al., editors. Harrison’s Principles of Internal Medicine. 16th ed.
New York: McGraw-Hill; 2005. p. 2105-2109, Chapter 320.

7. Nickolai TF. The thyroid gland. In: Rose LF, Kaye D, editors.
Internal medicine for dentistry. 2nd ed. St Louis: Mosby-Year
Book; 1990. p. 997-1019.

8. Green MF. The endocrine system. In: Pathy MSJ, editor. Prin-
ciples and practice of geriatric medicine. 2nd ed. New York:
John Wiley & Sons; 1991. p. 1061-122.

9. Weetman AP. Graves’ disease. N Engl J Med 2000;343(17):1236-48.
0. Jameson JL, Weetman AP. Disorders of the thyroid gland: thy-

rotoxicosis. In: Kasper DL, Braunwald E, Fauci AS, Hauser SL,
Longo DL, Jameson JL, et al., editors. Harrison’s principles of
internal medicine. 16th ed. New York: McGraw-Hill; 2005. p.
2113-2117, Chapter 320.
1. Larsen PW, Davies TF. Hypothyroidism and thyroiditis. In: 3
Larsen PR, Kronenberg HM, Melmed D, Polonsky KS, editors.
Williams textbook of endocrinology. 10th ed. Philadelphia:
W. B. Saunders; 2003. p. 415-65.

2. Reed Larson P, Davies TF, Hay ID. The thyroid gland. In:
Wilson JD, Foster DW, Kronenberg HM, Reed Larson P, editors.
Williams textbook of endocrinology. 9th ed. Philadelphia: W. B.
Saunders Company; 1998. p. 389-515.

3. Wartofsky L. Diseases of the thyroid. In: Fauci AS, Braunwald
E, Isselbacher KJ, Wilson JD, Martin JB, Kasper DL, et al.,
editors. Harrison’s principles of internal medicine. 14th ed. New
York: McGraw-Hill; 1998. p. 2012-35.

4. Gharib H. Diffuse nontoxic and multinodular goiter. In: Bardin
CW, editor. Current therapy in endocrinology and metabolism.
5th ed. St Louis: Mosby; 1994. p. 99-102.

5. Carnell NE, Wilber JF. Primary hypothyroidism. In: Bardin CW,
editor. Current therapy in endocrinology and metabolism. 5th ed.
St Louis: Mosby; 1994. p. 82-6.

6. Hoogendoorn EH, Den Heijer M, Van Dijk AP, Hermus AR.
Subclinical hyperthyroidism: to treat or not to treat? Postgrad
Med J 2004;80(945):394-8.

7. Lock RJ, Marden NA, Kemp HJ, Thomas PH, Goldie DJ,
Gompels MM. Subclinical hypothyroidism: a comparison of
strategies to achieve adherence to treatment guidelines. Ann Clin
Biochem 2004;41(Pt 3):197-200.

8. Imaizumi M, Akahoshi M, Ichimaru S, Nakashima E, Hida A,
Soda M, et al. Risk for ischemic heart disease and all-cause
mortality in subclinical hypothyroidism. J Clin Endocrinol
Metab 2004;89(7):3365-70.

9. Biondi B, Klein I. Hypothyroidism as a risk factor for cardio-
vascular disease. Endocrine 2004;24(1):1-14.

0. Gharib H, Montori VM. Hyperthyroidism. In: Rakel RE, Bope
ET, editors. Conn’s current therapy. 57th ed. Philadelphia: W.B.
Saunders; 2005, p. 763-767.

1. Tunbridge WMG, Caldwell G. The epidemiology of thyroid
diseases. In: Braverman LE, Utiger RD, editors. Werner and
Ingbar’s the thyroid. 6th ed. Philadelphia: JB Lippincott; 1991. p.
578-88.

2. O’Hanlon KM, Baustian GH, Toth DW. Hyperthyroidism.
Elsevier; 2004. Available at http://www.firstconsult.com/
hyperthyroidism. Accessed October 30, 2004.

3. Davies TF, Larsen PR. Thyrotoxicosis. In: Larsen PR, Kronen-
berg HM, Melmed D, Polonsky KS, editors. Williams textbook
of edocrinology. 10th ed. Philadelphia: W. B. Saunders; 2003. p.
374-414.

4. Lundberg P. High incidence of multinodular toxic goiter in the
elderly population in a low iodine intake area verus high
incidence of Grave’s disease in the young in a high iodine
intake area: comparative surveys of thyrotoxicosis epidemiol-
ogy in East-Jutland Denmark and Iceland. J Inter Med
1991;229:415-420.

5. Rivkees SA. The use of radioactive iodine in the management of
hyperthyroidism in children. Curr Drug Targets Immune Endocr
Metabol Disord 2001;1(3):255-64.

6. Barsal G, Taneli F, Atay A, Hekimsoy Z, Erciyas F. Serum
osteocalcin levels in hyperthyroidism before and after antithyroid
therapy. Tohoku J Exp Med 2004;203(3):183-8.

7. Boger MS, Perrier ND. Advantages and disadvantages of surgi-
cal therapy and optimal extent of thyroidectomy for the treatment
of hyperthyroidism. Surg Clin North Am 2004;84(3):849-74.

8. Bron LP, O’Brien CJ. Total thyroidectomy for clinically benign
disease of the thyroid gland. Br J Surg 2004;91(5):569-74.

9. Bartalena L, Tanda ML, Piantanida E, Lai A, Pinchera A. Rela-
tionship between management of hyperthyroidism and course of
the ophthalmopathy. J Endocrinol Invest 2004;27(3):288-94.
0. Jameson JL, Weetman AP. Disorders of the thyroid gland: in-

http://www.firstconsult.com/hyperthyroidism
http://www.firstconsult.com/hyperthyroidism


3

3

R

J
U
1
N

OOOOE
284 Little March 2006
troduction. In: Kasper DL, Braunwald E, Fauci AS, Hauser SL,
Longo DL, Jameson JL, et al., editors. Harrison’s pinciples of
iternal medicine. 16th ed. New York: McGraw-Hill; 2005. p.
2104, Chapter 320.

1. Schlurnberger M-J, Filetti S, Hay ID. Benign and malignant
nodular thyroid disease. In: Larsen PR, Kronenberg HM,
Melmed D, Polonsky KS, editors. Williams textbook of endo-
crinology. 10th ed. Philadelphia: W. B. Saunders; 2003. p.
465-91.
2. Saver DF, Pollak EF, McCartney C, Bodenner D, Fox CR, Kim D. w
Thyroiditis. Elsevier; 2004. Available at http://www.firstconsult.com/
thyroiditis. Accessed October 30, 2004.

eprint requests:

ames W. Little, DMD, MS, Professor Emeritus
niversity of Minnesota
62 11th Avenue South
aples, FL 34102

little17@Comcast.net

http://www.firstconsult.com/thyroiditis
http://www.firstconsult.com/thyroiditis

	Thyroid Disorders. Part I: Hyperthyroidism
	THYROID GLAND – LOCATION AND FUNCTION
	Location
	Function


	THYROTOXICOSIS (HYPERTHYROIDISM)
	Incidence, Prevalence, and Demographics
	Etiology and Pathogenesis
	Clinical presentation
	Diagnosis
	Medical Management and Treatment
	Complications
	Prognosis
	Dental management
	Oral findings

	REFERENCES


