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The Clinical Picture
Stiff, numb hands

A 45-year-old woman with no chronic medical 
problems presented to the emergency room with a 

1-day history of cramps and paresthesias in both hands 
and feet, mainly involving the fingers and toes. She said 
that after an argument with her daughter she began 
feeling anxious, and this was accompanied by short-
ness of breath and palpitations as well as  generalized 
weakness, fatigue, and body aches. She also reported 
nausea and repeated vomiting but no abdominal pain, 
distention or change in bowel movements. She had 
had no loss of consciousness, confusion, incontinence, 
headache, dizziness, diplopia, or facial paresthesia.
 She is a cigarette smoker, is alcohol-dependent, but 
does not use illicit drugs and is not on any medications.
 Examination revealed a temperature of 37.1°C 
(98.8°F), blood pressure 150/75 mm Hg, heart rate 
105 bpm, respiratory rate 24 breaths per minute, and 
oxygen saturation 97% on room air. She appeared very 

fatigued, thin, and in mild distress due to her cramps. 
Her mucous membranes were dry, but she had no ortho-
static changes. She had noticeable carpopedal spasms 
(Figure 1), reproducible by inflating a blood-pressure cuff 
placed on her arm (Trousseau sign) (Figure 2). Also not-
ed was the Chvostek sign—contraction of the ipsilat-
eral facial muscles when the facial nerve is tapped just 
in front of the ear. The rest of the systemic evaluation 
was normal. Laboratory investigations were as listed in 
table 1. Electrocardiography showed a prolonged QTc 
interval (0.5 sec). The chest radiograph was normal.

 ■ Hyperventilation and tetany

The presumptive diagnosis was latent tetany caused by 
an electrolyte derangement, in this case a combination 
of hypocalcemia, hypomagnesemia, and hypokalemia 
as the result of alcohol abuse, repeated vomiting, and 
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Figure 1. Carpopedal spasm. Figure 2. The Trousseau sign, carpopedal spasm 
provoked by inflating a blood-pressure cuff on the 
patient’s arm.

360 CLEVELAND CLINIC JOURNAL OF MEDICINE  VOLUME 80  • NUMBER 6  JUNE 2013

 on May 24, 2023. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/


CLEVELAND CLINIC JOURNAL OF MEDICINE  VOLUME 80  • NUMBER 6  JUNE 2013 361

Shaheen and Merugu

hyperventilation brought on by a severe at-
tack of anxiety.
 Tetany results from increased excitabil-
ity of nerves and muscles, leading to painful 
muscle cramps.1,2 Typical symptoms include 
circumoral and distal paresthesias, stiffness, 
clumsiness, myalgia, carpopedal spasm, laryn-
gospasm, bronchospasm, and generalized sei-
zure. The Chvostek and Trousseau signs help 
to confirm the diagnosis of tetany.3,4 
 The differential diagnosis of carpopedal 
spasm includes other conditions of involun-
tary muscle contraction, such as myotonic 
disorders; myokymia from Isaac syndrome 
(writhing movements of the muscles under 
the skin visualized by continuous “rippling” 
movements of the muscle); stiff-man syn-
drome (an autoimmune-antiglutamic acid 
decarboxylase antibody-associated muscle ri-
gidity that waxes and wanes with concurrent 
spasms); and snake envenomation.
 In addition, our patient’s symptoms were 
probably brought on by hyperventilation. In 
general, patients with hyperventilation syn-
drome are young females who display various 
manifestations of underlying anxiety and can 
develop tetany even after a brief episode of 
hyperventilation. At the time of presentation, 
our patient was found to have mixed respiratory 
and metabolic alkalosis. The anxiety-induced 
hyperventilation likely contributed to the re-
spiratory alkalosis. She had no other symptoms 
or signs to suggest an acute organic respiratory 
illness such as pulmonary embolism, pneumo-
thorax, or infection. Vomiting likely caused 
the metabolic alkalosis and hypokalemia.
 Tetany is usually triggered by acute hypo-
calcemia and is uncommon unless the serum 
ionized calcium concentration falls below 
4.3 mg/dL (1.1 mmol/L), which usually cor-
responds to a serum total calcium concentra-
tion of 7.0 to 7.5 mg/dL (1.8 to 1.9 mmol/L). 
Patients with a gradual onset of hypocalcemia 
tend to have fewer symptoms.3,4 
 Although alkalosis alone can cause tetany, 
it also enhances tetany by reducing the level 
of ionized calcium in the serum. Alkalemia 
causes hypocalcemia by an intravascular che-
lative mechanism in which the decrease in 
concentration of hydrogen ions leaves the 
negatively charged binding sites on albumin 
available to bind ionized calcium.3 

 The same happens to the magnesium, a 
cation with the same size and valence. Signifi-
cant hypomagnesemia is common in tetanic 
patients with hyperventilation attacks and 
may, by itself or in combination with hypo-
calcemia, cause tetany.2,5,6 Hypokalemia can 
develop in patients with hypomagnesemia or 
metabolic alkalosis and may lead to tetany.6,7 
Furthermore, our patient was dependent on 
alcohol, and this is known to cause hypomag-
nesemia from the excessive urinary excretion 
of magnesium. This defect of alcohol-induced 

taBle 1

Our patient’s laboratory test results

test  result reference 
   range

Complete metabolic profile 
Sodium 137 mmol/L 136–145 
Potassium 3.1 mmol/L* 3.5–5.0 
Chloride 94 mmol/L* 98–107 
Bicarbonate 32 mmol/L 23–32 
Urea nitrogen 5 mg/dL* 7–18 
Creatinine 0.6 mg/dL 0.6–1.0 
Glucose 90 mg/dL 74–107 
Albumin 3.3 g/dL* 3.4–5.0 
Calcium  6.0 mg/dL* 8.5–10.1 
Phosphorus 2.3 mg/dL* 2.5–4.9 
Magnesium 0.7 mg/dL* 1.8–2.4 
Aspartate aminotransferase 155 U/L* 15–37 
Alanine aminotransferase 81 U/L* 30–65 
Total bilirubin 0.7 mg/dL 0.2–1.0 
Alkaline phosphatase 95 U/L 50–136

Complete blood count 
Hemoglobin 10.1 g/dL* 12.0–15.0 
Hematocrit 31.2%* 36.0–48.0 
Mean corpuscular volume 109.1 fL* 79.0–98.0 
Platelets 151 × 109/L 140–440

Coagulation profile 
International normalized ratio 0.95 0–1.2 
Partial thromboplastin time 27.0 sec 23.1–33.6

arterial blood gasses 
pH 7.55* 7.35–7.45 
Partial pressure of CO  2 37 mm Hg 34–46 
Bicarbonate 32.3 mmol/L* 22–26

other values 
Intact parathyroid hormone 8 pg/mL* 10–65 
25-hydroxyvitamin D 15 ng/mL* 32–100

*Value outside the reference range
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tubular dysfunction is reversible within 4 
weeks of abstinence. Magnesium depletion 
can cause hypocalcemia by producing resis-
tance to parathyroid hormone or by decreas-
ing its secretion, and this occurs in severe 
hypomagnesemia, ie, when the serum magne-
sium concentration falls below 1.0 mg/dL (0.4 
mmol/L).

■ identify and treat
tHe underlying cause

The management of tetany consists of identi-
fying and treating the underlying cause. Infu-
sion of calcium or magnesium is effective as 
acute therapy for tetany, and, if appropriate, 
vitamin D supplementation should also be 
provided.3,4,7 However, if associated hyperven-
tilation syndrome is present, patients benefit 
from reassurance and treatment for underly-
ing psychological stress. The traditional treat-
ment of rebreathing into a paper bag is no 

longer recommended because of the potential 
risk of hypoxia. Sedatives and antidepressants 
should be reserved for patients who have not 
responded to conservative treatment.
 Our patient was given an explanation of 
the condition together with breathing ex-
ercises. She received lorazepam and was im-
mediately treated with intravenous hydration, 
along with intravenous infusion of magne-
sium, calcium, and potassium. These inter-
ventions led to an immediate resolution of her 
symptoms.
 Her low level of intact parathyroid hor-
mone may also have been caused by hypo-
magnesemia. She was given oral magnesium, 
potassium, calcium, and vitamin D to continue 
at home. In addition, she was advised to avoid 
excessive alcohol consumption and to see us or 
her primary care doctor should the symptoms 
recur. As expected, all the laboratory values 
normalized within 1 month of abstinence from 
alcohol, and she has been well since. ■
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