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CONDITION

Thyrotoxic periodic paralysis

Thyrotoxic periodic paralysis causes sudden muscle weakness when excess thyroid

hormone shifts potassium into the body's cells.

WHAT IT IS

Muscle weakness episodes linked to excess thyroid hormone

BODY SYSTEM

Hormones, muscles, and heart

MAIN SYMPTOMS

Sudden leg weakness, cramps, palpitations, trouble standing

WHAT CAUSES IT

Excess thyroid hormone shifting potassium into cells

HOW IT IS DIAGNOSED

Blood potassium and thyroid tests, supported by heart tracing

MAIN TREATMENT

Monitored potassium replacement and control of excess thyroid hormone

CAN IT BE CURED?

Yes - normal thyroid levels usually prevent further attacks

IS IT AN EMERGENCY?

Yes - sudden weakness or heartbeat changes require urgent care

LONG-TERM OUTLOOK

Usually excellent once thyroid hormone levels remain normal

Overview

Thyrotoxic periodic paralysis is a condition that causes sudden episodes of muscle weakness.

It happens in people with thyrotoxicosis, meaning there is too much thyroid hormone acting on

the body.

During an attack, potassium moves rapidly from the blood into muscle cells. Potassium helps

muscles and the heart work normally. The shift can cause severe weakness and an abnormally

low blood potassium level, called hypokalaemia.

The body has not usually lost a large amount of potassium. Instead, the potassium is

temporarily in the wrong place. This matters because replacing too much potassium can later

cause the blood level to become dangerously high.
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The legs are usually affected more than the arms. Some people cannot stand or walk during an

attack. Changes in potassium and thyroid hormone can also disturb the heartbeat.

Thyrotoxic periodic paralysis is treatable. The immediate episode needs urgent assessment,

while long-term control of excess thyroid hormone usually prevents further attacks.

Symptoms

An attack often starts suddenly, commonly at night, in the early morning, or after resting

following strenuous activity. Weakness may develop over minutes or hours.

Symptoms can include:

Weakness is usually similar on both sides of the body. Reflexes may be reduced during an

attack. Sensation is generally normal, so numbness, tingling, confusion, and loss of awareness

are not typical features.

Breathing, swallowing, facial muscles, and eye movements are usually spared. However, they

can rarely be affected. Breathing difficulty or trouble swallowing requires emergency care.

Signs of excess thyroid hormone may be mild or easy to overlook. They can include weight loss

despite a normal appetite, heat intolerance, increased sweating, frequent bowel movements,

hand tremor, poor sleep, or a fast heartbeat. Some people have no obvious thyroid symptoms

before their first weakness episode.

- Weakness beginning in the thighs, hips, or lower legs

- Difficulty standing, climbing stairs, or walking

- Weakness spreading to the shoulders or arms

- Muscle aching, stiffness, or cramps

- A fast, pounding, or irregular heartbeat

- Trembling, sweating, anxiety, or feeling unusually warm

Causes and risk factors

The condition occurs because excess thyroid hormone makes certain body systems more

active. This increases the movement of potassium from the blood into cells, especially muscle

cells. Insulin and stress hormones can add to this effect.

Graves' disease is a common underlying cause. Graves' disease is an immune condition that

causes the thyroid gland to make too much hormone. Other causes of thyrotoxicosis can also
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lead to periodic paralysis, including thyroid inflammation, thyroid nodules that produce

hormone, or taking too much thyroid hormone medicine.

Certain situations can trigger an attack while thyroid hormone levels are high:

Not everyone with thyrotoxicosis is at risk. Thyrotoxic periodic paralysis is reported most often

in men, even though thyroid overactivity is more common in women. It is also more frequent in

people of Asian ancestry, but it can occur in any ethnic group and in women.

Genetic differences may make some people more sensitive to the potassium-shifting effects

of thyroid hormone. However, thyrotoxic periodic paralysis is not usually inherited in the same

way as familial hypokalaemic periodic paralysis, a separate genetic condition.

- A large meal rich in carbohydrates

- Strenuous exercise followed by rest

- Heavy alcohol intake

- Physical or emotional stress

- Infection

- High salt intake

- Some medicines that affect insulin, stress hormones, or potassium movement

Diagnosis

Diagnosis is based on the combination of sudden muscle weakness, low blood potassium, and

blood tests showing thyrotoxicosis.

Thyroid tests usually show a low thyroid-stimulating hormone, or TSH, with raised free T4, free

T3, or both. TSH is the hormone that normally signals the thyroid gland to make thyroid

hormones.

An electrocardiogram, or ECG, records the heart's electrical activity. It may show changes

caused by low potassium, excess thyroid hormone, or an abnormal heart rhythm. Heart

monitoring is often needed during a significant attack.

Other blood tests may check magnesium, phosphate, kidney function, and blood sugar. A urine

test can help show whether potassium has shifted into cells or has been lost through the

kidneys. In thyrotoxic periodic paralysis, urine potassium is usually low because the body is

trying to conserve it.

Further thyroid tests, antibody tests, or imaging may be used to find the cause of

thyrotoxicosis.
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Other causes of sudden weakness and low potassium must be considered. These include

vomiting or diarrhoea, kidney disorders, medicine effects, and familial periodic paralysis.

Stroke and spinal cord problems usually have different examination findings but may need

urgent exclusion.

Treatment and management

An acute attack is treated in a monitored medical setting. The immediate goals are to restore

muscle function, protect the heart, and correct the effects of excess thyroid hormone.

Potassium may be given by mouth or through a vein, depending on the severity of the

weakness, potassium level, heart tracing, and ability to swallow. It is given cautiously because

potassium can move back out of the cells as the attack ends. Too much replacement can then

cause a high potassium level.

A non-selective beta blocker, most often propranolol, may be used in appropriate patients.

This type of medicine blocks some effects of thyroid hormone and stress hormones. It can

slow a fast heartbeat and help reverse the potassium shift. It is not suitable for everyone and

requires clinical assessment.

Potassium supplements should not be started or repeatedly taken at home to treat suspected

attacks unless they are part of an agreed medical plan. The correct amount cannot be judged

from muscle weakness alone.

Long-term treatment focuses on bringing thyroid hormone levels back to normal. Depending

on the cause, options may include:

A beta blocker like metoprolol or propranolol may be used temporarily while thyroid treatment

takes effect. Potassium supplements are not usually needed once an attack has ended and the

blood level is stable.

- Antithyroid medicine that reduces thyroid hormone production

- Radioactive iodine treatment

- Thyroid surgery

- Adjustment of prescribed thyroid hormone if the dose is too high

Complications

The most important complications happen during an acute attack. Severe weakness can lead

to falls or make it impossible to move without assistance.
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Low potassium and excess thyroid hormone can disturb the heart's rhythm. Some abnormal

rhythms are serious, although prompt monitoring and treatment reduce this risk.

Rarely, weakness can affect the muscles used for breathing or swallowing. This can interfere

with breathing or allow food and fluid to enter the airway.

Treatment also needs care. Because potassium has usually shifted into cells rather than left

the body, aggressive potassium replacement can cause rebound hyperkalaemia. This means

the blood potassium becomes too high when the shift reverses, which can also affect the

heart.

Permanent muscle damage is not typical. Repeated attacks remain possible until thyroid

hormone levels are controlled.

Prevention

The first attack cannot always be prevented because thyrotoxicosis may not yet have been

recognised. There is no screening programme that can reliably identify everyone who will

develop thyrotoxic periodic paralysis.

After diagnosis, the main way to prevent further episodes is to treat the cause of excess

thyroid hormone and keep thyroid levels within the target range. This is more reliable than

relying on potassium-rich foods or avoiding one particular trigger.

Until thyroid levels are controlled, it may help to avoid known triggers such as very large

carbohydrate-heavy meals, heavy alcohol intake, and sudden strenuous exercise followed by

rest. These steps lower risk but do not replace thyroid treatment.

Take thyroid and beta-blocker medicines only as prescribed. Regular thyroid blood tests are

important because symptoms alone may not show whether hormone levels have returned to

normal.

Living with it and what to expect

Muscle strength often improves over hours once the potassium shift and effects of excess

thyroid hormone are treated. The exact timing differs, and weakness should not be watched at

home while waiting for it to pass.

Between attacks, muscle strength is usually normal. Some people with prolonged, untreated

thyrotoxicosis can develop more persistent muscle weakness, but this may improve as thyroid

levels return to normal.
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The risk of another attack remains while thyroid hormone levels are high. Thyroid treatment

may take weeks or longer to achieve stable levels, so temporary trigger precautions and

follow-up blood tests are important during this period.

Once thyroid hormone levels stay normal, attacks usually stop. If hyperthyroidism later returns,

periodic paralysis can also return. The chance of recurrence therefore follows the course of

the underlying thyroid problem.

Long-term follow-up is mainly thyroid care rather than treatment for ongoing paralysis. Most

people do not need permanent potassium treatment. Everyday activity can usually return to

normal after strength has recovered and thyroid levels are controlled, with timing guided by

the severity of the episode and the underlying thyroid condition.

When to get medical help

Seek emergency medical help for:

Do not drive yourself if your legs or arms are weak. Do not take extra potassium in an attempt

to correct the problem unless emergency clinicians or an established care plan instruct you to

do so.

Arrange prompt medical assessment if you develop possible symptoms of thyroid overactivity,

such as persistent palpitations, unexplained weight loss, tremor, sweating, or heat intolerance,

even without weakness.

Routine follow-up is needed after an attack to check thyroid hormone levels, review treatment,

and confirm that potassium has remained normal. Contact your usual care team sooner if

thyroid symptoms return or prescribed treatment is interrupted.

- Sudden or rapidly worsening muscle weakness

- Inability to stand, walk, or lift the limbs

- Trouble breathing, speaking, or swallowing

- Fainting, chest pain, or a fast or irregular heartbeat

- Weakness after a previous episode of thyrotoxic periodic paralysis

Common questions

Can I have thyrotoxic periodic paralysis without obvious thyroid symptoms?

Yes. Some people have mild signs of thyrotoxicosis or do not recognise them before the first
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attack. Blood tests may be the first clear evidence of excess thyroid hormone.

Is thyrotoxic periodic paralysis inherited?

It is not usually inherited as a straightforward genetic condition. Genetic susceptibility may

affect who develops it, but excess thyroid hormone is required. Familial hypokalaemic periodic

paralysis is a different condition that often runs in families.

Will eating bananas or other potassium-rich foods prevent an attack?

No. During an attack, potassium has usually moved into cells rather than being lost through the

diet. Potassium-rich foods cannot replace treatment for thyrotoxicosis and are not a safe

response to sudden weakness.

Can women get thyrotoxic periodic paralysis?

Yes. It is reported more often in men, but women can develop it. Anyone with sudden

weakness and possible thyrotoxicosis needs appropriate assessment.

Can it come back after treatment?

Attacks can recur while thyroid hormone levels remain high. They usually stop once levels are

stable, but they may return if thyrotoxicosis comes back.

Is thyrotoxic periodic paralysis the same as a stroke?

No. It causes weakness through a potassium shift rather than blocked blood flow to the brain.

However, sudden weakness can have several causes, including stroke, so it requires urgent

assessment rather than self-diagnosis.
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