MYOSITIS AND MYONECROSIS
(Table 156-1) 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
wounds. Such cases of traumatic gangrene are usually caused by the
clostridial species C. perfringens, C. septicum, and C. histolyticum.
Rarely, latent or recurrent gangrene can occur years after penetrating
trauma; dormant spores that reside at the site of previous injury are
most likely responsible. Spontaneous nontraumatic gangrene among
patients with neutropenia, gastrointestinal malignancy, diverticulosis,
or recent radiation therapy to the abdomen is caused by several clostridial species, of which C. septicum is the most commonly involved.
The tolerance of this anaerobe to oxygen probably explains why it can
initiate infection spontaneously in normal tissue anywhere in the body.
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Gas gangrene of the uterus, especially that due to Clostridium sor- 831
dellii, historically occurred as a consequence of illegal or self-induced
abortion and nowadays also follows spontaneous abortion, vaginal
delivery, and cesarean section. C. sordellii has also been implicated
in medically induced abortion. Postpartum C. sordellii infections in
young, previously healthy women present as a unique clinical picture:
little or no fever, lack of a purulent discharge, refractory hypotension,
extensive peripheral edema and effusions, hemoconcentration, and
a markedly elevated white blood cell count. The infection is almost
uniformly fatal, with death ensuing rapidly. C. sordellii and C. novyi
have also been associated with cutaneous injection of black tar heroin;
mortality rates are lower among the affected individuals, probably
because their aggressive injection-site infections are readily apparent
and diagnosis is therefore prompt.
Synergistic nonclostridial anaerobic myonecrosis, also known as
necrotizing cutaneous myositis and synergistic necrotizing cellulitis, is
a variant of necrotizing fasciitis caused by mixed aerobic and anaerobic
bacteria with the exclusion of clostridial organisms (see “Necrotizing
Fasciitis,” above).

DIAGNOSIS
This chapter emphasizes the physical appearance and location of
lesions within the soft tissues as important diagnostic clues. Other
crucial considerations in narrowing the differential diagnosis are the
temporal progression of the lesions as well as the patient’s travel history, animal exposure or bite history, age, underlying disease status,
and lifestyle. However, even the astute clinician may find it challenging
to diagnose all infections of the soft tissues by history and inspection
alone. Soft tissue radiography, CT (Fig. 156-2), and MRI may be useful in determining the depth of infection and should be performed
when the patient has rapidly progressing lesions or evidence of a systemic inflammatory response syndrome. These tests are particularly
valuable for defining a localized abscess or detecting gas in tissue.
Unfortunately, they may reveal only soft tissue swelling and thus are
not specific for fulminant infections such as necrotizing fasciitis or
myonecrosis caused by group A Streptococcus (Fig. 156-2), where gas
is not found in lesions.
Aspiration of the leading edge or punch biopsy with frozen section may be helpful if the results of imaging tests are positive, but
false-negative results occur in ~80% of cases. There is some evidence
that aspiration alone may be superior to injection and aspiration with
normal saline. Frozen sections are especially useful in distinguishing
SSSS from TEN and are quite valuable in cases of necrotizing fasciitis.
Open surgical inspection, with debridement as indicated, is clearly the
best way to determine the extent and severity of infection and to obtain
material for Gram’s staining and culture. Such an aggressive approach
is important and may be lifesaving if undertaken early in the course of
fulminant infections where there is evidence of systemic toxicity.
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Necrotizing fasciitis caused by mixed aerobic-anaerobic bacteria
begins with a breach in the integrity of a mucous membrane barrier,
such as the mucosa of the gastrointestinal or genitourinary tract. The
portal can be a malignancy, a diverticulum, a hemorrhoid, an anal fissure, or a urethral tear. Other predisposing factors include peripheral
vascular disease, diabetes mellitus, surgery, and penetrating injury to
the abdomen. Leakage into the perineal area results in a syndrome
called Fournier’s gangrene, characterized by massive swelling of the
scrotum and penis with extension into the perineum or the abdominal
wall and the legs.
Necrotizing fasciitis caused by S. pyogenes has increased in frequency
and severity since 1985. There are two distinct clinical presentations:
those with no portal of entry and those with a defined portal of entry.
Infections in the first category often begin deep at the site of a nonpenetrating minor trauma, such as a bruise or a muscle strain. Seeding
of the site via transient bacteremia is likely, although most patients
deny antecedent streptococcal infection. The affected patients present
with only severe pain and fever. Late in the course, the classic signs of
necrotizing fasciitis, such as purple (violaceous) bullae, skin sloughing,
and progressive toxicity, develop. In infections of the second type, S.
pyogenes may reach the deep fascia from a site of cutaneous infection
or penetrating trauma. These patients have early signs of superficial
skin infection with progression to necrotizing fasciitis. In either case,
toxicity is severe, and renal impairment may precede the development
of shock. In 20–40% of 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).

Figure 156-2 CT showing edema and inflammation of the left
chest wall in a patient with necrotizing fasciitis and myonecrosis
caused by group A Streptococcus.
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