
Case Report

A rare case of pyomyositis complicated by compartment
syndrome caused by ST30–staphylococcal cassette
chromosome mec type IV methicillin-resistant
Staphylococcus aureus☆

Abstract

Diseases caused by community-acquired methicillin-
resistant Staphylococcus aureus (CA-MRSA) are frequently
associated with skin and soft tissue infections. However,
unusual life-threatening infections in immunocompetent
children and young adults have increasingly been reported,
such as necrotizing fasciitis, pyomyositis, septic throm-
bophlebitis of the extremities, rapidly progressive and
necrotizing pneumonia, acute hematogeneous osteomyelitis,
septic thrombophlebitis, and Waterhouse-Friderichsen syn-
drome. In the case reported here, we describe a rare case of
traumatic pyomyositis complicated with compartment
syndrome in an immunocompetent 8-year-old child. Using
staphylococcal cassette chromosome mec typing, pulsed-
field gel electrophoresis and multilocus sequence typing, it
was found that the CA-MRSA isolate recovered belonged to
ST30–staphylococcal cassette chromosome mec type IV
lineage. In addition, polymerase chain reaction amplifica-
tions showed that this isolate was a Panton-Valentine
leucocidin-producer CA-MRSA and also harbors the
enterotoxin gene cluster locus (egc). Therefore, it is
important that physicians be aware that CA-MRSA must
be considered in case of deep skeletal muscle infections
complicated with compartment syndrome.

Methicillin-resistant Staphylococcus aureus (MRSA) is a
leading cause of hospital infection. After the late 1990s,
increasing cases of community-associated MRSA (CA-
MRSA) diseases have been reported in different countries
[1]. Many of CA-MRSA isolates display staphylococcal
cassette chromosome mec (SCCmec) type IV or V, Panton-

Valentine leucocidin (PVL), and ample susceptibility to
non–β-lactam antimicrobials [2]. In Brazil, the lineage ST30-
SCCmecIV (Oceania Southwest Pacific clone) has been
associated to CA-MRSA diseases in Porto Alegre, RS, and in
Rio de Janeiro, RJ [3,4]. Although most CA-MRSA diseases
are restricted to skin/soft tissue infections, some cases can be
complicated by severe manifestations including necrotizing
pneumonia, endocarditis, necrotizing fasciitis, and general-
ized osteomyelitis. In the case reported herein, we describe a
rare case of forearm pyomyositis associated to traumatic
injure in an immunocompetent 8-year-old boy complicated
by compartment syndrome and severe pneumonia caused by
a CA-MRSA isolate of the ST30-SCCmecIV lineage.

A healthy 7-year-old boy, living in Rio de Janeiro City,
with a history of traumatic injury, had an initial diagnostic
of muscle contusion of the left forearm and had been
immobilized 3 days after the trauma. The boy presented to
the emergency department of our hospital 2 days after the
immobilization with a history of progressive pain in the
left forearm, high fever, and generalized myalgia. The
patient was septic, prostrated, dehydrated, and with high
temperature (N39°C). He presented with tachycardia (150
beats/min), hyperventilation of 80 breaths/min, and
hepatomegaly. The physical examination of the affected
area revealed significant edema, warmth, induration in the
left elbow area, and intense pain. Blood samples were
collected for hemocultures, and the patient was given
cefepime and clindamycin.

In the next day, after the diagnostic of compartment
syndrome, the patient was submitted to fasciotomy of left
forearm and elbow arthrotomy. The drained purulent
secretion was also collected for bacterial cultures. Immedi-
ately after surgery, the child was sent to the pediatric
intensive care unit in severe conditions with oxygen therapy
(mask reservoir at a driving gas flow of 8 L/min), presenting
with refractory hypotension and signs and symptoms of
systemic inflammatory response syndrome. The thoracic
radiograph showed diffuse infiltrate in both lungs, predom-
inantly in the right (Fig. 1A). The patient was treated with
amine-vasopressors (dobutamine and noradrenaline) and
hydrocortisone. Few hours later, the boy progressed to a
state of disorientation, metabolic acidosis (bicarbonate
15.8 mmol/L and pH 7.18), tachypnea, high fever (39°C),
and purple papules on the members and body. The patient
developed acute lung injury with evolution to acute
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respiratory distress syndrome in 5 hours. Orotracheal
intubation and mechanical ventilation were required.

Two days after intensive care unit admission, the patient
was more conscious but still hemodynamically unstable and
tachycardic. He developed anemia (Ht, 25%, and Hb, 9.0 g/
dL) and had a leukocytosis count of 35 000/μL, 14% band
neutrophils, blood platelets of 80 000/μL, and prothrombin
time value of 66%, with poor peripheral perfusion,
generalized edema, and a yellowish tracheobronchial
secretion. Echocardiogram was normal, and chest radio-
graphs showed right-sided hypertensive pneumothorax that
was treated with a chest drain insertion. Blood was again
collected for hemocultures, and the empiric therapy was
switched to vancomycin, meropenem, and amikacin.

In the next day, the child was evaluated by a vascular
surgeon because of the increase of the forearm edema, and
examination showed cold left extremities, poor perfusion,

and absence of ulnar and radial pulses. The Doppler
fluxometry of the left forearm revealed triphasic flux for
the ulnar and absence of flux in the radial arteries, indicating
the need of another surgery. The patient underwent
fasciotomy, with discharge of a huge amount of purulent
secretion from the anterior portion of the left forearm and
necrosis of the deep flexor muscle of fingers. The lesion was
drained, and debridement of the necrotized tissue performed.

Next day after surgery, the patient condition progressively
improved, and the child showed better temperature (37.8°C)
and more stable blood pressure; the edema diminished with
improvement of the tissue perfusion, and the patient was
responding to the stimulus. The new echocardiogram was
also normal. The C-reactive protein was 4.7 mg/L; leukocyte
counts, 20 600/μL; 6% band neutrophils; and Ht, 27.5%. The
better respiratory parameters allowed the reduction of
vasopressors and hydrocortisone. Because the S aureus
isolates recovered were resistant to methicillin, the antimi-
crobial therapy with amikacin and meropenem was discon-
tinued and vancomycin maintained. After 8 days in the
intensive care unit, the hemocultures were negative. On day
10, lesion in the left forearm was sutured (Fig. 1B) and the
extubation proceeded, with maintenance of the O2 mask and
thoracic drain, which was removed 2 days after.

After 20 days of vancomycin therapy, the fever
reoccurred, and the laboratorial examinations showed
leukocytes counts of 20 600 μL; 7% band neutrophils; and
C-reactive protein, 9.0 mg/L. The thoracic radiograph
images showed air-fluid level at the lung apices and base.
The computed tomography of the left forearm showed bone
refraction in the one third portion of radio, and bone
scintilography showed hypercaptation in the radio area, with
inconclusive diagnostic for osteomyelitis, due to the previous
surgical manipulations in the area. After these considera-
tions, the therapy was switched to linezolid. The patient
presented progressive improvement of the clinical condi-
tions, the fever has effectively disappeared, the pulmonary
disease has improved, the left forearm has cicatrized, and
C-reactive protein was 1.1 mg/L. The linezolid was
discontinued after a 31-day treatment. In the 57th day of
hospitalization, the patient who only showed a slight
difficulty of extending the left hand was discharged to
attend ambulatorial follow-up visits, with recommendation
of physiotherapy treatment.

The S aureus isolates were identified by routine methods.
Antimicrobial susceptibility testing was carried out as
recommended by the Clinical Laboratories Standard Institute
[5] using the following antimicrobial disk: 1 μg oxacillin,
5 μg ciprofloxacin, 30 μg chloramphenicol, 2 μg clindamy-
cin, 15 μg erythromycin, 10 μg gentamicin, 5 μg rifampin,
125 μg/23.75 μg sulfametoxazol-trimetroprim, and 30 μg
vancomycin. ThemecA gene and the gene lukF-pv (encoding
the LukF subunit of the leukocidin) were assessed by
polymerase chain reaction (PCR), as described [3]. SCCmec
typing was carried out by multiplex PCR [6]. The bacterial
genomic DNA was cut with SmaI, and the fragments were

Fig. 1 A, Multiple bullous lesions suggestive of S aureus
infection were evident in lung computed tomography. B,
Postsurgical picture of the child's left forearm demonstrating the
extension of the lesion.
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separated by pulsed-field gel electrophoresis (PFGE) [7].
The multilocus sequencing typing was performed as
assigned by www.mlst.net. Polymerase chain reaction for
amplifying internal fragments of seg and sen genes was
carried out as previously described [3] to assess the presence
of enterotoxin gene cluster (egc). Also, the tst (encoding for
toxic shock syndrome toxin 1) was also assessed by PCR [3].

It was found that the MRSA isolates carried SCCmec type
IV and were susceptible to all other non–β-lactam antimi-
crobial tested. In addition, the isolates showed a PFGE
pattern very similar (1 band difference) to that of the CA-
MRSA representative of the lineage ST30-SCCmec IV,
previously detected in our country causing skin/soft tissue
infections and septic arthritis [3,4] (Fig. 2A) (Fig. 1A). The
MRSA isolates were typed as ST30 by multilocus sequenc-
ing typing. The presence of lukF-pv gene (Fig. 2B) and of
egc locus, common in this CA-MRSA lineage, were
confirmed, but tst was not detected. The presence of egc
locus, common in this CA-MRSA lineage, was confirmed,
but tst was not detected.

Pyomyositis is an infection of skeletal muscle mostly due
to S aureus. Tropical pyomyositis is rare and characterized
by the presence of abscess [6]. Despite the fact bacterial
myositis is more seen in humid areas, nontropical pyomyo-
sitis is of increasing recognition in temperate climates [8].
The diagnosis of pyomyositis is often overlooked because
most physicians are not familiar with this entity. Indeed, the
pathogenesis of bacterial myositis is not well understood [9].
Local damage seems to be an important factor in the

condition of transient bacteremia. However, nontropical
pyomyositis seems to be more associated with immunocom-
promised patients [9]. The increased incidence of pyomyo-
sitis seems to have paralleled by the emergence of CA-
MRSA. In the United States, CA-MRSA was the most
frequent pathogen accounting for 35% of the cases [10].
However, compartment syndrome as a complication of
staphylococcal pyomyositis is very rare. The first case of
pyomyositis convoluted by compartment syndrome was
described in 2008, associated with USA300 (ST8-SCCme-
cIV) isolate that affected a young woman who, as the boy of
the case reported here, did not present risk factors for MRSA
infections [11]. To our knowledge, the case reported here is
the second reported case of pyomyositis complicated by
compartment syndrome, associated to CA-MRSA.

Infections caused by CA-MRSA are escalating in
incidence worldwide [12]. Although there is an intensive
discussion as to whether CA-MRSA is more virulent that
methicillin susceptible S aureus, there is no conclusive study
on such topic. In addition, the role of PVL in the virulence of
CA-MRSA infections is still subject of debate [13]. Despite
that, there are some evidences that CA-MRSA infections
may have a particularly rapid progress [13,14]. Thus, it is
imperative that physicians should be aware of the circulation
of PVL-producer CA-MRSA strains causing both rare and
complicated infections, so that the anti–CA-MRSA therapy
could be promptly installed in cases of extremely severe
staphylococci infections.
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Fig. 2 A, Pulsed-field gel electrophoresis of SmaI-fragmented
genomic DNA. Lines 1 and 11: λ-Ladder molecular size marker;
lines 2 and 7: WB81 and USA400 are CA-MRSA representatives of
the lineage ST1-SCCmecIV; lines 3 and 5: WB69 and WB49 are
CA-MRSA representatives of the lineage ST30-SCCmecIV; lines 4,
7, and 9: 001, 002, and 003 are CA-MRSA isolates recovered from
blood cultures of the case reported (note that the PFGE pattern is
quite identical to the isolate WB49); lines 6 and 12: a representative
of the USA300 CA-MRSA (ST9-SCCmecIV) widespread in the
United States; lines 10 and 13: USA800 is a representative of the
hospital-associated lineage ST5-SCCmecIV, frequently found in
this country. B, Polymerase chain reaction amplifications of internal
fragments of lukF-pv (codifying for the F-subunit of PVL) and
mecA gene (determining methicillin resistance).
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