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Hyperthyroidism and Hypothyroidism
Hyperthyroidism
-

-

-

This is more accurately called thyrotoxicosis, because an increase in thyroid hormone
activity can come from extrathyroid sources such as factitial use and β-HCG from
choriocarcinoma.
The effects of increased T4/T3 are the same, regardless of source.
• Graves disease causes 80-90% of hyperthyroidism. Only Graves disease has the
extrathyroid symptoms of exophthalmos and cutaneous myxedema.
Etiology of thyrotoxicosis:

Disease
Graves (80-90%)
Functioning adenoma
Hashimoto thyroiditis
Choriocarcinoma
Struma ovarii
Exogenous (factitial)
Pituitary tumor
-

1

Pathophysiology
Type II hypersensitivity,
TSH٠R antibodies
Neoplasm
Release of pre-formed T4
Β-HCG analog
Germ cell tumor ovary
Oral ingestion T4
2° disease

Signs
٠Diffuse goiter
٠Exophthalmos
٠Pretibial myxedema
Palpable nodule
Irregular goiter
Ovarian or endometrial neoplasm
Ovarian mass

TSH
↓
↓
↓
↓
↓
↓
↑

Presentation of thyrotoxicosis:
• Increased basal metabolic rate
 Weight loss, despite increased appetite
 Heat intolerance
 Warm, flushed, sweaty skin (a cool dry handshake rules out
thyrotoxicosis).
• Increase sympathetic system response
 Anxiety, overactivity, insomnia
 Tremor, hyperactive reflexes
 Staring gaze, wide palpebral gap, infrequent blinking
 Hypertension, tachycardia
• Cardiovascular
 Cardiomegaly and CHF secondary to increased output
 Arrhythmias, especially atrial fibrillation
• Muscles
 Weakness and wasting
• Bone
 Osteoporosis (pathologic fractures)
 Hypercalcemia
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The elderly may only manifest the cardiac abnormalities of thyrotoxicosis,
especially atrial fibrillation. Also, rather than agitation, they may be depressed.

-

Diagnosis of thyrotoxicosis:

RAI = radioactive iodine, TSH٠R = Thyroid stimulating hormone receptors, Ab = antibodies
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Graves disease is the commonest cause of hyperthyroidism, about 80-90% of cases, and
can be diagnosed at presentation if there are moderate to severe symptoms, a diffusely
enlarged thyroid gland and exophthalmos.
• If any of these findings are equivocal. The presence of anti-TSH receptor
antibodies is diagnostic.
If the physical examination reveals a nodular thyroid, then radioactive 123I uptake and
scan is the next best step (see Image, above).
• ↑ uptake with a suppressing nodule = functioning adenoma
• ↑ uptake with a diffuse pattern = Graves disease
• ↓ uptake = Hashimoto thyroiditis
Radioactivity cannot be used in pregnancy. Blood flow ultrasound (i.e. color flow
Doppler) shows ↑flow in Graves disease, normal flow in thyroiditis and localizing flow in
adenomas.

Graves disease
-

-

-

-
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Type II hypersensitivity disease with anti-TSH receptor antibodies
• Hereditary association with HLA-DR proteins (MHC 2 related)
• Part of the polyendocrinopathy syndrome
Commonest in females ages 30-50, typical of autoimmune diseases
Pathology
• Thyroid: hyperplasia and hypertrophy of all cells leads to diffuse enlargement of
the gland
• Extrathyroid involvement:
 Exophthalmos: expansion of periorbital soft tissues is thought to be due
to the presence of TSH-R on fat cells and fibroblasts leading to their
proliferation and GAG accumulation.
 Pretibial myxedema: the causes a non-pitting edema due to an increase
in glycosaminoglycans in the soft tissue.
• Other organs: pathology is due either to increased metabolic rate or to increased
demand in response to sympathetic stimulation.
Presentation:
• Symptoms: thyrotoxicosis
• Signs: thyrotoxicosis, diffusely enlarged gland, exophthalmos and pretibial
myxedema
Diagnosis: see algorithm
Treatment:
• Surgical: total thyroidectomy
• Medical: methimazole (anti-TPO), β-blockers
• 131I (may worsen exophthalmos)
• Periorbital decompression if vision is threatened
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Hypothyroidism
-

-
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This is overwhelmingly due to the primary disease of Hashimoto thyroiditis.
When due to hypothalamic-pituitary disease, the hypothyroidism is usually masked by
hypogonadism and adrenal insufficiency.
Pathophysiology:
A. General slowing of metabolic processes
B. Accumulation of glycosaminoglycans (GAG) in the extracellular matrix of organs
 Thought to be due to lack of suppression of connective tissue cells by
thyroid hormone.
Pathology of Hashimoto thyroiditis:
• Type IV hypersensitivity
• Destruction of gland by cytotoxic lymphocytes. These can be used to establish
the diagnosis by fine needle aspirate (FNA) and biopsy
• Destruction may lead to release of premade T4/T3 in the colloid. This causes
transient hyperthyroidism early in the disease.
• Natural history correlates to the level of thyroid hormone.
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Presentation (in hypothyroid stage):
• Symptoms:
 General:
• Weight gain
• Weakness and fatigue
• Constipation (commonest complaint)
 Neurologic
• Slowed mentation to myxedema coma
• Depression
 Heart
• Heart failure (infiltrative cardiomyopathy)
 Reproductive
• Menstrual irregularity
• Infertility
• Hyperprolactinemia (hypogonadism, galactorrhea in females)
• Signs
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Skin:
• Dry and cool
• Generalized myxedema with periorbital edema
• Hair loss
Neurologic
• Slowed reflexes
• Flat facial expression, passive demeanor
• Carpal tunnel syndrome (GAG accumulation)

Diagnosis:
• ↑TSH, ↓T4, anti-TPO Ab and anti-TG Ab
• Other metabolic abnormalities:
 Hypercholesteremia (↓LDL receptors in liver)
 Hyponatremia (↓free water clearance)
Natural history
• When defined as the presence of anti-TG and anti-TPO, the disease is very
common (up to 10% of adult women). Progression of destruction from this point
takes years, so most patients will have subclinical disease (i.e. ↑TSH; normal T4)
 Treatment in this group is controversial
• There is a strong genetic link
 Identical twin concordance is 30-50%
 Associated with HLA-DR genes (like all autoimmune diseases)
 Associated with polyendocrinopathy syndrome (diabetes mellitus type I,
adrenal insufficiency, myasthenia gravis, connective tissue diseases).
• Increased incidence of MALToma (as with all diseases with increased B
lymphocytes, including Sjögren syndrome and chronic gastritis)
• Treatment: thyroid replacement with T4 (levothyroxine)
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Endocrine system, Thyroid gland: Hyperthyroidism and Hypothyroidism
Do You Know It?
1. Describe the clinical features of hyperthyroidism.

2. Describe the diagnostic approach to suspected hyperthyroidism.

3. How is Graves disease diagnosed with and without a 128I uptake / scan?

4. Interpret these RAI uptake scans in hyperthyroid patients:
a. ↑uptake

b. ↑uptake

c. ↓uptake
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5. Describe the treatment of Graves disease

6. Describe the presentation of hypothyroidism.

7. Describe TSH and T4 in throughout the disease course of Hashimoto thyroiditis.

8. After a diagnosis of Hashimoto thyroiditis in made, what other conditions should one
look for?
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