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yomyositis is an acute bacterial infection occurring in skeletal muscle with no obvious local or
adjacent source of infection. Initial symptoms
include localized muscle pain, swelling, and
tenderness. The diagnosis of pyomyositis is often
delayed because other primary diagnoses are first considered. This article discusses a case of staphylococcal
pyomyositis in a 66-year-old woman. A review of the
medical literature is also presented.

P

CASE PRESENTATION
A 66-year-old woman with insulin-dependent diabetes mellitus presents to the emergency department
with a 24 -hour history of fever and exquisite left
paraspinal lumbar pain. The patient has no urinary
symptoms and denies recent trauma, insect bite, or
lumbar infiltration. She has not traveled outside of the
United States for the past year. She is admitted to the
hospital for further evaluation.
Physical Examination
On admission, the patient’s temperature is 100.8°F;
pulse is 78 bpm; and blood pressure is 172/88 mm Hg.
Physical examination reveals diffuse left paraspinal tenderness radiating to the left lower quadrant and into
the left medial thigh. Examination of the patient’s skin
reveals no evidence of local inflammation or fluctuation.
Laboratory and Imaging Studies
The patient’s hematocrit is 35%; the leukocyte count
is 15,900/mm3 with a left shift (16% band forms). The
erythrocyte sedimentation rate (Westergren method) is
136 mm/hr (normal, 0 to 20 mm/hr). Results of urine
analysis and culture are negative. Lumbar spine radiography reveals slight degenerative spurring in the lower
lumbar spine. Two sets of blood cultures obtained on
admission reveal methicillin-susceptible Staphylococcus
aureus.

Treatment and Further Evaluation
The patient is treated with intravenous antibiotic
therapy (nafcillin 2 g/4 hr). Despite therapy, no clinical improvement is evident. Further laboratory evaluation during the third week of therapy demonstrates a
persistent increase in the patient’s leukocyte count (up
to 26,100/mm3) and erythrocyte sedimentation rate
(up to 150 mm/hr). The patient’s serum ferritin level
increases to 831 ng/mL. All repeated blood cultures
are negative. Results of a technetium Tc 99m tagged
leukocyte study of the patient’s entire body are normal,
and a technetium Tc 99m scintigram of the bony skeleton confirms the degenerative joint disease previously
noted on radiography.
Computed tomography (CT) of the lumbar spine
reveals that the left paraspinal muscles posterior to the
L3 and L4 vertebrae are larger than the corresponding
paraspinal muscles on the right side (Figure 1). Magnetic
resonance imaging (MRI) confirms the enlarged left
paraspinal muscles and demonstrates a 2-cm × 2-cm collection of fluid in the left erector spinal muscle. After
3 weeks of unsuccessful antibiotic therapy, needle aspiration and biopsy guided by CT scan reveal rare grampositive cocci, but cultures are negative.
Surgery and Outcome
Three weeks after the initiation of antibiotic therapy,
surgery is scheduled because of the patient’s lack of
clinical improvement and the persistence of low-grade
fever and general signs of inflammation on laboratory
studies. Guided by ultrasound, a surgical incision is
made at the L3 level of the left paraspinal area and
reveals a purulent collection extending into the
paraspinal muscle. The fluid is drained, and Gram stain
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Figure 1. Computed tomography scan shows swelling in the
left erector spinal muscle posterior to vertebrae L3 and L4
(arrow).

examination of the drained fluid reveals clusters of
gram-positive cocci and numerous leukocytes, but cultures remain negative.
Following the surgical drainage, the patient becomes
afebrile. The left paraspinal tenderness and inflammation progressively disappear. One week postsurgery
(4 weeks after the initiation of antibiotic therapy), the
patient is started on oral cephalexin (500 mg/6 hr for
2 weeks) and discharged home. At 2-month follow-up,
the patient remains symptom-free.
DISCUSSION
Epidemiology
Pyomyositis is a suppurative infection of striated muscle characterized by localized muscle pain, swelling, and
tenderness. Pyomyositis, also termed tropical pyomyositis,
was first described by Scriba1 in 1885 and has been primarily recognized as a tropical disease occurring in
young and relatively healthy persons, although pyomyositis occurs in patients of all ages. Pyomyositis accounts for
1% to 4% of hospital admissions in some tropical areas.2
Several unproved hypotheses have attempted to connect
the demographic factors associated with pyomyositis to
such tropically predisposed circumstances as malnutrition,3,4 protozoal infection,5,6 viral muscle infection,7 and
disordered immunity.8,9 Pyomyositis is very rare in the
United States. Levin et al10 first reported the unusual
infection in 1971; since then, only a small number of
pyomyositis cases have been reported in temperate climates. No epidemiologic differences have been found
between the cases of pyomyositis reported in tropical climates and cases in temperate climates.11
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Etiology
Causative organisms. Staphylococcus aureus is responsible for 95% of cases of pyomyositis.10,12 –14 Other more
rare bacterial causes of pyomyositis include group A
β-hemolytic streptococci, α-hemolytic streptococci and
nonhemolytic streptococci, Peptostreptococcus, Streptococcus pneumoniae, Staphylococcus epidermidis, Staphylococcus pyogenes, Streptococcus anginosus, Streptococcus pyogenes, coliform, Fusobacterium, Haemophilus influenzae,
Escherichia coli, Neisseria gonorrhoeae, Citrobacter freundii,
Klebsiella, Yersinia enterocolitica, Pasteurella species and
Pseudomonas species.11,13,15 –21
Other etiologic factors. The etiology of pyomyositis
is uncertain. In 20% to 50% of cases, recent trauma has
occurred to the involved muscular area;2,14,22 therefore,
trauma with subsequent bacteremia is a likely mechanism of infection. Normal skeletal muscle is resistant to
bacterial infection, and clinical studies have demonstrated that bacteremia alone can not cause muscle
infection. Studies found that intravenous injection of
Staphylococcus aureus 23 was unable to produce abscesses
in canine muscle tissue unless the muscle was first traumatized by pinching, electric shock, or ischemia.24 In
humans, muscle abscess is rarely a complication of severe staphylococcal sepsis. One study reviewed 327 fatal
cases of treated and untreated staphylococcal septicemia and reported that abscess formation in skeletal
muscle was found in only two patients.25
The medical literature on contusions of the quadriceps muscle suggests that trauma alone does not cause
pyomyositis.26 Most patients with pyomyositis have
demonstrated predisposing factors such as diabetes
mellitus,12,27,28 hematologic diseases,29 – 31 connective tissue disorders,32 – 35 and AIDS.11,36,37 Any of these factors
can make patients more susceptible to bacteremia and
have commonly been reported in patients with
pyomyositis. The association between HIV infection
and pyomyositis can be explained by the increased frequency of the Staphylococcus aureus carrier state38 and
dysfunctional neutrophil activation, which predispose
HIV-infected patients to bacterial infection.39
Clinical Presentation
The rarity of pyomyositis in temperate climates and
the paucity of diagnostic symptoms on initial evaluation have deterred extensive laboratory and radiographic investigations and have delayed diagnosis of
the disease. Typically, three clinical stages of pyomyositis can occur.13,40,41
Early invasive stage. Pain and mild swelling of the
involved muscles are the first signs of pyomyositis and
indicate the early invasive stage of the infection. During
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this stage, the involved muscles become increasingly tender and indurated and eventually develop a firm “wooden” texture to palpation. Because the muscle abscess is
contained by the overlying fascia, local erythema and
heat may be minimal until days or even weeks after
symptom onset when the infectious process extends to
the subcutaneous tissues. Localized signs and symptoms
can precede systemic manifestation by weeks.
Suppurative stage. The second stage is the suppurative stage, which occurs ten to 21 days after symptom
onset and includes fever, malaise, leukocytosis, elevated
erythrocyte sedimentation rate, and chronic anemia.
After abscess formation, the involved muscles can become fluctuant as the disease progresses. At this time,
needle aspiration yields a purulent exudate. Approximately 90% of pyomyositis patients present during the
suppurative stage,15 such as the patient in this case study.
If the infection is not recognized and treated, pyomyositis can progress to the septicemic stage.
Septicemic stage. The third stage is the septicemic
stage, which is noted by the formation of metastatic
abscesses and abscess complications. Truncal and proximal large lower limb muscles are most commonly
involved.11 Multiple abscesses occur in up to 60% of
patients with pyomyositis.42
Diagnosis
Laboratory studies. Most of the laboratory findings
in pyomyositis are nonspecific. A left shift in leukocyte
count and an increase in the erythrocyte sedimentation
rate are the most helpful findings.16 Chronic anemia is
also a common finding. Positive blood cultures have
been documented in fewer than 5% of pyomyositis cases
in tropical climates.14 Despite extensive muscle deterioration, elevated serum creatine kinase levels are uncommon.16,43
Histopathologic findings from patients in the early
invasive stage of pyomyositis show edematous separation of muscle fibrils and fibers.21 Patchy myocytolysis
follows and leads to complete disintegration of the
muscle fiber, with foci of suppuration containing bacteria and polymorphonuclear leukocytes. The muscle
fibers may also heal without abscess formation.
Imaging studies. Radiography tends not to facilitate
diagnosis. However, CT images with or without contrast
are helpful, and MRI has been found to be more diagnostically sensitive than CT scanning, as evident in the
patient in this case study. In addition, MRI and newer
imaging techniques (ie, gadolinium enhancement),
seem to be more accurate in delineating the extent of
pyomyositis progression. The most specific diagnostic
method is needle aspiration of the involved muscle fol-

lowed by the appropriate Gram’s stain and culture. A CT
scan or ultrasound can be helpful in needle guidance.
Differential Diagnosis
Conditions that may mimic pyomyositis include muscle strain, contusion, cellulitis, hematoma, perinephric
abscess, deep vein thrombophlebitis, osteomyelitis, synovitis, septic arthritis, or soft tissue sarcoma.
CONCLUSION
Because pyomyositis is relatively uncommon in temperate climates, this infection is often considered late in
a diagnostic workup; thus, substantial delays in diagnosis are common and may contribute to prolonged hospital stays. The mortality rate of pyomyositis in tropical
climates, reported to be as high as 14%,17 reflects the
severity of the underlying disease. Fortunately, after the
diagnosis of pyomyositis, incision and drainage coupled
with antibiotic therapy eradicate the infection in most
patients. Residual functional deficiencies are minor or
absent.16
HP
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