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CASE

Thyrotoxic Hypokalemic Periodic Paralysis
in a Turkish Male with Graves’ Disease

A Rare Case Report and Review of the Literature

Cihangir Erem

Department of Internal Medicine, Division of Endocrinology and Metabolism,
Karadeniz Technical University Faculty of Medicine, Trabzon, Turkey

Thyrotoxic hypokalemic periodic paralysis (THPP) is
a very rare complication of thyrotoxicosis in whites,
but is more frequently reported in individuals of Asian
descent. Hypokalemia, with associated flaccid paraly-
sis, and signs of hyperthyroidism, are the hallmark.
We have reported a case of a 28-yr-old white man with
Graves’ disease presenting with a 2-wk history of epi-
sodic flaccid quadriplegia. Physical examination dis-
closed a resting tachycardia and symmetrical, proximal
weakness involving both arms and legs. Electrocardio-
gram and electrolyte analysis showed a severe hypo-
kalemia, and thyroid function tests revealed hyperthy-
roidism. The patient was diagnosed as having Graves’
hyperthyroidism and THPP. Paralysis resolved with po-
tassium supplements. He was treated with proprano-
lol and, subsequently, methimazole. He had no further
episodes of hypokalemic paralysis. To the best of the
author’s knowledge, and after a Medline search, THPP
has not been described previously in a Turkish man.

Key Words: Hyperthyroidism; hypokalemia; periodic
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Introduction

Thyrotoxic hypokalemic periodic paralysis (THPP) is a
rare endocrine disorder resulting from the excessive release
of thyroid hormones (/,2). The prevalence as determined
in a study of hyperthyroid patients in North America was
0.1-0.2% (3). THPP is a common cause of sudden onset
weakness in young people of Asian ethnic origin, and rarely
occurs in Caucasians (4).

Received March 18, 2005; Revised May 3, 2005; Accepted June 1, 2005.
Author to whom all correspondence and reprint requests should be addressed:
Prof. Dr. Cihangir Erem, K.T.U. Tip Fakiiltesi, I¢ Hastaliklari Anabilim Dali,
61080, Trabzon/Turkey. E-mail: cihangirerem @hotmail.com; cihangirerem
@netscape.net

63

Hypokalemia is a common condition occurring in approx
5% of all hospitalized patients; however, severe hypokale-
mia, defined as <2.5 mmol/L (3.5-5.0 mmol/L), is an uncom-
mon but acutely disabling and potentially life-threatening
disorder (5).

THPP is an uncommon cause of paralysis in the general
population. It occurs in 13-24% of Orientals with thyro-
toxicosis (6). In this race it occurs 70 times more frequently
in males than females (6) and usually occurs between the
ages of 20 and 40 yrreflecting the age of onset of thyrotoxic
Graves’ disease (7). To our knowledge, and after a Medline
search using the key words hypokalemia, thyrotoxicosis,
thyrotoxic periodic paralysis, and Turkish male, this is the
first described case of THPP in a white Turkish man.

Case Report

A 28-yr-old man was admitted to the emergency depart-
ment of our hospital with a chief complaint of extreme weak-
ness in his arms and legs. The patient awoke in the morning
unable to move his lower extremites (flaccid paralysis),
with extreme weakness of his upper extremities after a car-
bohydrate-rich meal the previous evening, and had been
brought to the hospital with difficulty. He described 2 wk
of progressive weakness with episodic exacerbations (two
times in last 2 wk) that interfered with his ability to ambu-
late, rise from a sitting position, and climb stairs. He also
had hyperthyroid symptoms (heat intolerance, nervousness,
sweating, palpitation, and weight loss). He also had severe
hyperthyroidism for 2 mo, and had been receiving propyl-
thiouracil therapy (300 mg/d). He had no significant famil-
ial medical history.

On admission, the patient was tachycardic to 110 beats/
min, with a blood pressure of 160/60 mmHg. His temper-
ature was 36.8°C. On eye examination, lid retraction was
present, but exophthalmos and lid lag were absent. Examin-
ation of the neck revealed a diffusely enlarged thyroid gland
without palpable nodules or bruit. The patient’s skin was
warm, moist, and well perfused. He had a fine tremor. On
neurological examination, cranial nerves II-XII were intact.
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Tendon stretch reflexes were absent at the knee bilaterally
and diminished at the biceps. Hip and arm flexors exhibited
1/5 strength bilaterally. Quadriceps strength was 1/5 bilater-
ally. Distal strength was subjectively reduced, but 5/5 bilat-
erally on examination. The patient was unable to sit from
a supine position. The rest of the examination was normal.
An electrocardiogram (ECG) showed a regular sinus tachy-
cardia and ST segment depression with prominent U waves
typical of hypokalemia.

Laboratory investigation revealed a serum potassium
level of 1.5 mmol/L, a sodium of 142 mmol/L, chloride of 107
mmol/L, glucose 143 mg/dL, blood urea nitrogen 20 mg/
dL, creatinine 0.7 mg/dL, calcium 10 mg/dL, and phosphate
3.2 mg/dL. Thyroid function testing revealed an elevated
total T (9.0 ng/mL; normal 0.6-1.81), total thyroxine (T,)
(25.4 pg/dL; normal 4.5-10.9), free T (20 pg/mL; normal
2.3-4.2), and free T, (10.2 ng/dL; normal 0.89-1.76). Thy-
roid stimulating hormone was suppressed (0.01 mIU/L). Thy-
roid autoantibodies showed an prominent elevated TSH
receptor antibody (45.5 TU/L; normal 0-10), thyroglobulin
antibody (373 IU/mL; normal 0—40), and thyroid peroxidase
antibody (72.7 IU/mL; normal 0—40).

Treatment was started with intravenous administration of
potassium chloride at 10 mmol/h and oral potassium chlo-
ride at 40 mmol every 8 h. Muscle weakness and hypokale-
mia resolved within 20 h after the patient received a total
of 340 mmol of potassium. Minimal rebound hyperkalemia
occurred by potassium therapy. Potassium level rose to 5.6
mmol/L, then returned to normal level (4.2 mmol/L).

The patient was started on methimazole 45 mg/d and pro-
pranolol 80 mg/d, and was advised to avoid strenuous exer-
cise and carbohydrate-rich meals. He was discharged 3 d
later without recurrence of weakness. He was clinically and
biochemically euthyroid at the second month after initiation
of methimazole treatment, and has remained so thereafter.

Discussion

The first reported case of THPP appeared in the German
literature in 1902 by Rosenfield (8). The first case reported
in English was in 1931 from the Mayo Clinic (9). Ober (10)
reported seven cases and provided an excellent review of
the literature in 1992. THPP predominantly affects young
East Asian and Japanase men with a prevalence of 2—-10%
(10,11). It was also been described in (i) Asian women (/2),
(i1) Hispanics (13), (iii) American Indians (/4), Mediter-
ranean (15), and Caucasians (4,16). THPP predominantly
affects men, with a 20 to 1 ratio, despite the higher incidence
of thyrotoxicosis in females (/6). It usually presents in the
second to fourth decades, consistent with the age distribu-
tion of thyrotoxicosis (/7). Usually, there is no familial his-
tory of periodic paralysis.

THPP is also a rare cause of hypokalemia. It is character-
ized by recurrent attacks of hypokalemia and bilateral lower
limb paralysis associated with thyrotoxicosis. Attacks most

commonly occur at night while the patient s in bed, follow-
ing exertion or ingestion of a large carbohydrate load. Other
precipitant factors reported include (i) ingestion of exog-
enous thyroxine, (ii) stress, and (iii) extremes of temperature
(17). Alcohol, trauma, cold exposure, infection, menses are
frequently described as other triggers (/8). The paralysis can
vary from mild to severe, and the lower extremites are usu-
ally the most severely affected by pain and cramps in mus-
cles are reported (/7). Deep tendon reflexes are depressed
in most patients (79).

Although the condition is rarely life threatening and
infrequently involves the cranial nerves, deaths from res-
piratory paralysis and cardiac failure have been reported
(5). The paralysis resolves over a period of 3—36 h, usually
in the reverse order of its appearance. Serious morbidity
is rare, but includes dysrhythmias, ventilatory failure, and
death (20,21).

The principal biochemical abnormality is hypokalemia
(17). However, both normokalemic (4.0 mmol/L) and hypo-
kalemic cases have been reported (22,23). The lowest re-
ported serum potassium level was 1.3 mmol/L (17,24). The
Asian experience suggests that the hyperthyroidism is usu-
ally obvious, but this is not so in many reports in the west-
ern literature (/,10,25,26). In our case, characteristically,
thyroid function studies are consistent with hyperthyroid-
ism; TSH is low, often undetectable, and T; and T, levels
are markedly elevated.

Patients presenting with THPP commonly have Graves’
disease; however, thyrotoxicosis of any etiology can trig-
ger an acute attack (23). The most common cardiovascu-
lar finding is sinus tachycardia; however, atrial fibrillation
with variable atrioventricular nodal blockage and ventricu-
lar arrhythmias are rarely associated (5).

The pathophysiolgy of TPP is not well understood.
Sodium, chloride, calcium, and potassium channels on cell
membranes form the basis for membrane excitability and
muscle contraction. Disruption of any of these cellular trans-
port mechanisms—particularly involving the potassium ion
channel—may cause abnormalities in muscle contractibil-
ity, and paralysis. The principal defectin THPP is an accen-
tuated rise in intracellular potassium. This is due in most
cases to genetically based defects in the Na+/K+ ATPase
pump (5). Thyroid hormone increases activity of the cell
membrane Na+/K+ ATP pump. Excess circulating thyroid
hormone causes hyperstimulation of the Na+/K+ pump (6).
Furthermore, patients with THPP have an 80% greater pump
activity than their counterparts with hyperthyroidism alone
(24). A hyperactive Na+/K+ ATP pump that exchanges Na+
(pumped out of the cell) for K+ (pumped into the cell) may
account for the hypokalemia seen in THPP. Hypokalemia
in THPP results from a potassium shift into cells and not
total-body depletion of potassium. In all patients with hyper-
thyroidism, with or without periodic paralysis, sodium—potas-
sium ATPase activity returns to normal with establishment
of the euthyroid state (6,7).
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Thyroid hormone sensitizes the cell to beta-adrenergic
stimulation of the Na+/K+ ATPase (27). This hypersensi-
tivity is potentiated by epinephrine, which exacerbates the
attacks, and attenuated by propranolol (/). Beta-2 blockers
are also known to blunt epinephrine-induced intracellular
shifts of potassium (24). Similar to epinephrine, insulin stim-
ulates the Na+/K+ ATP, which may explain why the attacks
are often preceded by a large carbohydrate load or a period
of rest after exercise (28). For this reason, glucose infusions
should be avoided in TTP as glucose increases endogenous
insulin secretion and can exarbate the intracellular shift,
further reducing serum potassium levels (29).

Although it is known that treatment of hyperthyroidism
prevents periodic paralysis, there have been no controlled
trials regarding the optimum management of acute muscle
weakness associated with THPP (7). THPP is a self-limit-
ing disorder that will spontaneously resolve in 3-36 h. Treat-
ment with intravenous or oral potassium will shorten attacks
of paralysis and will prevent cardiopulmonary complica-
tions. Griggs and co-workers have shown a paradoxical fall
in serum potassium levels after intravenous potassium sup-
plementation when using dextrose or sodium chloride solu-
tion. This has been attributed to insulin-mediated distribu-
tion of potassium in the former case and renal potassium
wasting in the latter (29). Management of the patient dur-
ing an episode of hypokalemic paralysis requires cardiac
and electrolyte monitoring because of the risk of cardiac
arrythmia, although cardiac arrest is uncommon (30). Pro-
pranolol is an accepted therapy for prophylaxis of accute
attacks and recent cases have advocated its use in the treat-
ment of the accute attacks (37). By reversing the adrenergic
overstimulation of the Na+/K+ ATPase, propranolol blocks
the intracellular sequestration of potassium. The risk of re-
current episodes of hypokalemic paralysis may be reduced
by beta-blockade and avoidance of strenuous exercise and
carbohydrate-rich meals and treatment with antithyroid drugs.
Once patients are euthyroid, they are not at risk of hypokal-
emic paralysis (7).

In conclusion, thyroid function tests should be under-
taken routinely in any patient presenting with unexplained
muscle weakness, and THPP should be considered in the
differential diagnosis. It has been observed almost only in
Asians; however, with this case and others reported, we
believe that it should be considered as a cause of muscular
paralysis also in Caucasians. Early treatment of the underly-
ing thyrotoxicosis will prevent future attacks of acute hypo-
kalemic paralysis. To the best of our knowledge this is the
first reported case of TPP in the Turkey.
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