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Case 7-2012: A 79-Year-Old Man with Painand Weakness in the Legs
(New England Journal of Medicine 2012 Mar 8; 366(10):944-54)
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Figure 2. Needle-Electrode Examination of Resting Biceps Muscle Showing Waning Myotonic Discharges.

The first waveform (Panel A, top row) shows the onset of the myotonic discharge. Sequential waveforms show a
decreasing rate and diminishing amplitude of the discharge over time (middle and bottom rows) to the end of the
discharge (Panel B). The horizontal lines of dots denote time frame (10 msec between dots), and the vertical lines
of dots denote amplitude (50 uV between dots).
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Figure 3. Muscle-Biopsy Specimen.

A frozen cross section of muscle from the patient (Panel A, hemataxylin and eosin) shows increased variation in fiber
diameters as comparad with a normal musdle (inset). Some fibers have no sarcolemmal nuclei (armows; compare
with fibers shown in inset), indicating myofiber necrosis. Immunostaining for the antibody CD68, a macrophage
marker (Panel B), reveals macrophages invading a necrotic myocyte {arrows). Staining for membrane-attack complex
(Panel C) highlights the necrotic fibers (brown) but does not stain the blood vessels, as would be seen in dermato-
myositis or polymyositis. An Epon-embedded muscle section that was 1 ym thick and fixed with glutaraldehyde and
osmium tatraxide (Panel D) shows 2 loss of cross striations and sarcolemmal nuclei, as well as 2 mild infiltration of
fat, features consistent with myopathy. An electron micrograph of 2 single muscle cell (Pznel E) shows disintegration
of the z bands (arrows) and the accumulation of membranous electron-dense material (arrowhead) beneath the sarco-
lemma and around the nucleus, indicating early stages of muscle-cell breakdown.
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Table 1. Major Categories and Commonly Reported Causes of Rhabdomyolysis.

Category Commonly Reported Cause

Trauma Crush syndrome

Exertion Strenuous exercise, seizures, alcohol withdrawal syndrome

Muscle hypaoxia Limb compression by head or torso during prolonged immobilization or loss of consciousness, * major

artery occlusion

Genetic defects Disorders of glycolysis or glycogenolysis, including myophospharylase (glycogenosis type V), phospho-
fructokinase (glycogenosis type V1I}, phosphorylase kinase [glycogenosis type VIIl), phosphoglycerate
kinase (glycogenosis type [X), phosphoglycerate mutase (glycogenosis type X), lactate dehydrogenase
{glycogenosis type Xl)

Disorders of lipid metabelism, induding carnitine palmitoyl transferase |1, long-chain acyl-Co# dehydro-
genase, short-chain L-3-hydroxyacyl-CoA dehydrogenase, medium-chain acyl-CoA dehydrogenase,
very-long-chain acyl-CoA dehydrogenase, medium-chain 3-ketoacyl-CoA, thiclaset

Mitochondrial disorders, including succinate dehydrogenase, cytochrome ¢ oxidase, coenzyme Q10

Pentose phosphate pathway: glucose-6-phosphate dehydrogenase

Purine nucleotide cycle: myoadenylate deaminase

Infectionst Influenza A and B, coxsackievirus, Epstein—Barr virus, primary human immunodeficiency virus, legionella
species
Streptococcus pyogenes, Staphylococcus aureus (pyomyositis), clostridium

Body-temperature changes Heat stroke, malignant hyperthermia, malignant neuroleptic syndrome, hypothermia
Metabolic and electrolyte disorders ~ Hypokalemia, hypophosphatemia, hypocalcemia, nonketotic hyperosmotic conditions, diabetic ketoacidosis
Drugs and toxins Lipid-lowering drugs (fibrates, statins), alcohol, heroin, cocaine

Idiopathic (sometimes recurrent)

# Rhabdomyolysis from this cause is assodated with a crush syndrome—like mechanism.
7 CoA denotes coenzyme A.
I In most cases, the mechanism is unclear.
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