cases, myositis occurs concomitantly, and, as in gas gangrene (see
below), serum creatine phosphokinase levels may be markedly
elevated. Necrotizing fasciitis due to mixed aerobic—anaerobic
bacteria may be associated with gas in deep tissue, but gas usually
is not present when the cause is S. pyogenes or MRSA. Prompt
surgical exploration down to the deep fascia and muscle is essential.
Necrotic tissue must be surgically removed, and Gram’s staining and
culture of excised tissue are useful in establishing whether group A
streptococci, mixed aerobic—anaerobic bacteria, MRSA, or
Clostridium species are present (see “Treatment,” below).

(Table 129-1) Muscle involvement can occur with viral infection (e.g.,
influenza, dengue, or coxsackievirus B infection) or parasitic invasion
(e.g., trichinellosis, cysticercosis, or toxoplasmosis). Although
myalgia develops in most of these infections, severe muscle pain is
the hallmark of pleurodynia (coxsackievirus B), trichinellosis, and
bacterial infection. Acute rhabdomyolysis predictably occurs with
clostridial and streptococcal myositis but may also be associated
with influenza virus, echovirus, coxsackievirus, Epstein-Barr virus,
and Legionella infections.

Pyomyositis is usually due to S. aureus, is common in tropical
areas, and generally has no known portal of entry. Cases of
pyomyositis caused by MRSA producing the PVL toxin have been
described among children in the United States. Muscle infection
begins at the exact site of blunt trauma or muscle strain. Infection
remains localized, and shock does not develop unless organisms
produce toxic shock syndrome toxin 1 or certain enterotoxins and the
patient lacks antibodies to the toxin produced by the infecting
organisms. In contrast, S. pyogenes may induce primary myositis
(referred to as streptococcal necrotizing myositis) in association with
severe systemic toxicity. Myonecrosis occurs concomitantly with
necrotizing fasciitis in ~50% of cases. Both are part of the
streptococcal toxic shock syndrome.

Gas gangrene usually follows severe penetrating injuries that
result in interruption of the blood supply and introduction of soil into



