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Background and Purpose: Primary pyomyositis is increasingly recognized in non-tropical areas, its incidence 
seeming to mirror the increase in immunocompromised populations. In this study, we sought to analyze the 
differences in clinical characteristics, causative organisms, treatment and outcome between pyomyositis 
patients with and without underlying diseases. 
Methods: Thirty five patients with a diagnosis of primary pyomyositis seen in our hospital between July 1989 
and July 2006 were enrolled. Descriptive information concerning age, gender, clinical features, underlying 
comorbid diseases, results of blood tests, blood culture, muscle or pus culture, disease severity and clinical 
stages at the time of diagnosis, therapy, and outcome were collected by review of medical charts.
Results: Of the 23 cases with underlying diseases, the mean age was 47.8 years (range, 24 to 79 years). Of 
the 12 patients without underlying diseases, the mean age was 26.2 years (range, 2 to 72 years). The lower 
extremities was the most common site of involvement. Staphylococcus aureus was the most frequent causative 
organism. Gram-negative organisms were isolated in 30.4% of patients with underlying diseases and in none 
of the patients without underlying diseases (p=0.07). Positive blood culture was significantly more common in 
patients with underlying diseases than in patients without underlying diseases (52.2% vs 8.3%, p=0.013). The 
mortality rate was higher in patients with underlying diseases than in patients without underlying diseases (39.1% 
vs 0.0%, p=0.015). White blood cell count (p=0.017), Acute Physiology and Chronic Health Evaluation (APACHE) 
II score (p<0.001), recurrence (p=0.004), and presence of underlying diseases (p=0.015) were significant prog-
nostic factors for mortality by univariate analysis. APACHE II score (odds ratio, 1.57; 95% confidence interval, 
1.13 to 2.20; p=0.008) was found to be a significant independent risk factor for mortality in multivariate logistic 
regression analysis. For prediction of mortality, the best cut-off point in APACHE II score was 16 (sensitivity, 
77.8%; specificity, 92.3%; accuracy, 88.6%).
Conclusions: Patients with primary pyomyositis should be treated with appropriate broad-spectrum anti- 
biotics and be monitored closely for complications. This study found that patients who suffered from primary 
pyomyositis with underlying diseases had a higher rate of Gram-negative bacterial infections, bacteremia and 
mortality. The APACHE II score at diagnosis was found to be an independent prognostic factor for mortality.
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Introduction

Primary pyomyositis, an intramuscular abscess of the 
large skeletal muscle groups, was originally described 

as pyomyositis tropicans [1]. Initially, the disease was 
thought to occur predominately in the tropics, but it is 
now increasingly recognized in non-tropical areas; its 
incidence appears to mirror increases in the number 
of immunocompromised persons, in association with 
diabetes mellitus, malignancy, human immunodefi-
ciency virus infection, autoimmune disease, chronic 
liver diseases, rheumatologic conditions and history 
of intravenous drug abuse [2-5]. Because of its rarity 
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and often vague clinical presentation, the diagnosis of 
pyomyositis might be delayed if the affected muscle 
is deeply situated and local signs are not apparent. 
This delay in diagnosis may result in a compartment 
syndrome, extension into and destruction of an adjacent 
joint, sepsis and occasionally death [6-9]. This study 
was conducted to evaluate the differences in clinical 
presentation, causative organism, treatment and out-
come between pyomyositis patients with and without 
underlying diseases.

Methods

The charts of all patients with a discharge diagnosis of 
primary pyomyositis seen in our hospital, a medical 
center at Taipei City in Taiwan, between July 1989 and 
July 2006 were reviewed retrospectively. A primary 
pyomyositis was defined as tenderness and edema of 
striated muscle combined with intramuscular pus col-
lection found by imaging or operative findings, and 
those secondary to infection of adjacent skin, soft tissue 
or bone were excluded [10,11]. The clinical stages of 
pyomyositis at presentation were defined previously [10]. 
In the first (invasive) stage, the muscle was increasingly 
edematous and painful due to bacterial seeding, but with-
out abscess formation. The second stage, the suppurative 
phase, was characterized by abscess formation. The 
final stage was characterized by septicemia, metastatic 
abscesses, and multiorgan dysfunction.

Information concerning age, gender, clinical fea-
tures, underlying comorbid diseases, results of routine 
blood tests, blood culture, muscle or pus culture, dis-
ease severity and clinical stages at the time of diagnosis, 
therapy, and outcome was obtained from the charts. 
Patients were categorized into two groups by the pres-
ence or absence of underlying diseases. Underlying dis-
ease refers to any disease that may have predisposed 
the patient to pyomyositis [2,12]. The initial antibiotic 
therapy was defined as the first antibiotic regimen started 
within 24 h for this diagnosis. The definitive antibiotic 
therapy was the antibiotic regimen which was adjusted 
according to the culture results and susceptibility tests. 
Inappropriate initial antibiotic therapy was defined as 
resistance of the pathogenic bacteria to the initial anti-
biotic therapy.

Statistical analysis
Statistical analyses were performed using the Sta-
tistical Package for the Social Sciences (SPSS) for 
Windows (Version 14.0; SPSS, Chicago, IL, USA) 

software package. Univariate analysis was performed 
by Student’s t test or Mann-Whitney test for continu-
ous variables, and chi-squared test for categorical 
variables. Multivariate logistic regression analysis 
was performed on the independently significant 
variables from the univariate analyses, to identify 
the prognostic factors associated with mortality. The 
forward stepwise (likelihood ratio) method was used 
to select variables for the model. Odds ratio (OR) and 
95% confidence interval (CI) values were estimated in 
the logistic regression model. A value of p<0.05 was 
considered statistically significant in all analyses.

Results

Demographic data and underlying conditions
There were 35 cases of primary pyomyositis identified 
at our hospital during the study period. Of the 35 cases, 
23 had underlying medical diseases and the other 12 
cases did not. The male-to-female ratio was 1.7:1.0. 
The mean age was significantly older in the patients 
with underlying disease (51.3 ± 13.6 years vs 26.2 ± 
24.4 years, p=0.005) [Table 1]. Of the 23 patients with 
underlying diseases, 9 had type 2 diabetes mellitus, 4 
had hematological disorders (2 aplastic anemia, 2 acute 
myeloid leukemia, 1 myelodysplastic syndrome), 3 had 
solid organ malignancy (1 breast carcinoma, 1 colon 
carcinoma, 1 glottic carcinoma), 3 had liver disease 
(1 hepatitis C, 1 hepatitis C-related cirrhosis of liver, 
1 alcoholic liver disease), 2 had rheumatoid disease 
(1 Sjögren’s syndrome, 1 rheumatoid arthritis), 1 had 
acquired immunodeficiency syndrome and 1 had hypo-
thyroidism. One patient had concomitant hepatitis C 
and intravenous drug abuse.

Clinical and laboratory features
The most common symptoms and signs were fever, 
chills, pain, tenderness, swelling and redness (Table 
1). The lower extremities were the most common site 
of involvement, specifically the thigh. None of the 
patients with underlying diseases had blunt trauma, as 
compared with 33.3% of patients without underlying 
disease (p=0.009). In both groups most patients had 
leukocytosis at the time of diagnosis. Eighty three per-
cent of patients (29/35) presented in the second clinical 
stage. Patients with underlying diseases presented at a 
later stage (p=0.024). 

Several imaging methods were used. Computed 
tomography was performed in 17 patients (48.6%), 
ultrasonography was performed in six patients (17.1%), 
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and nuclear imaging with gallium 67-labeled leuko-
cytes was performed in two patients (5.7%). Magnetic 
resonance imaging was performed in combination 
with other studies in two patients (5.7%) and was used 
alone in seven patients (20.0%).

Causative organisms and underlying diseases
The causative microorganisms are shown in Table 2. 
Twenty seven patients (27/35, 77.1%) had a positive 

culture from the muscle specimen. Patients with under- 
lying diseases had a higher proportion of Gram-negative 
bacteria isolated compared with patients without under-
lying diseases (30.4% vs 0.0%), but statistical signifi-
cance was not obtained (p=0.07). 

Among the four patients with hematological malig- 
nancy, three patients were diagnosed as pyomyositis in 
the status of neutropenia that was secondary to aggres-
sive chemotherapy. These three cases were all caused 

Table 1. Demographic data, clinical characteristics and laboratory features at initial presentation of pyomyositis patients with 
and without underlying medical conditions

  Patients with underlying Patients without underlying
Variable medical conditions (n = 23) medical conditions (n = 12) p
  No. (%) No. (%)

Gender     0.726a

 Male 15 (65.2) 7 (58.3)
 Female 8 (34.8) 5 (41.7)
Age (years; mean ± SD) [range] 51.3 ± 13.5 (24-79) 26.2 ± 24.4 (2-72) 0.005b

Location     0.24c

 Lower extremity 13 (56.5) 10 (83.0)
  Gluteal 3 (13.0) 4 (33.3)
  Thigh 7 (30.4) 2 (16.7)
  Calf 3 (13.0) 4 (33.3)
 Upper extremity 5 (21.7) 1 (8.3)
 Psoas 3 (13.0) 0 (0.0)
 Neck 1 (4.3) 0 (0.0)
 Facial 1 (4.3) 0 (0.0)
 Multifocal infection 0 (0.0) 1 (8.3)
Blunt trauma 0 (0.0) 4 (33.3) 0.009a

Symptoms
 Fever 18 (78.3) 9 (75.0)
 Chills 14 (60.9) 9 (75.0)
 Pain 16 (69.6) 10 (83.3)
 Weight loss 3 (13.0) 1 (8.3)
 Lethargy 3 (13.0) 0 (0.0)
Signs
 Tenderness 19 (82.6) 11 (91.7)
 Swelling 12 (52.2) 10 (83.3)
 Redness 10 (43.5) 7 (58.3)
 Warmth 9 (39.1) 6 (50.0)
WBC count (/mm3; mean ± SD) [range] 16,090 ± 11,022 (360-38,200) 14,615 ± 5011 (6800-23,500) 0.591d

Leukocytosis (WBC ≥10,500/mm3) 15 (65.2) 9 (75.0) 0.709a

Leukopenia (WBC ≤3000/mm3) 3 (13.0) 0 (0.0) 0.536a

CK (≥174 U/L) [n = 10] 3/6 (50.0) 2/4 (50.0) 1.000a

Stage at presentation     0.024c

 First stage 0 (0.0) 3 (25.0)
 Second stage 20 (87.0) 9 (75.0)
 Final stage 3 (13.0) 0 (0.0)

Abbreviations: SD = standard deviation; WBC = white blood cell; CK = creatine kinase
aFisher’s exact test.
bMann-Whitney test.
cPearson chi-squared test.
dIndependent two-sample t test.
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by Gram-negative organisms (1 Stenotrophomonas 
maltophilia, 1 extended-spectrum beta-lactamases pro-
ducing Escherichia coli and 1 polymicrobial infection). 

Thirteen strains of Staphylococcus aureus were 
isolated in our series. Two strains were methicillin-
resistant S. aureus. One strain of methicillin-resistant S. 
aureus isolated from a nine-year-old girl was considered 
as community-acquired methicillin-resistant S. aureus, 
based on the clinical history and antibiogram [13]. It 
was resistant to oxacillin and clindamycin, but sus- 
ceptible to gentamicin, sulfamethoxazole-trimethoprim, 
ciprofloxacin, vancomycin and teicoplanin.

Three cases with underlying diseases had poly-
microbial infection (1 with S. aureus and coagulase-
negative Staphylococcus; 1 with Klebsiella pneumoniae, 
E. coli, Candida spp. and Bacteroides fragilis; 1 with 
Entercoccus spp., E. coli, Pseudomonas aeruginosa and 
Acinetobacter anitratus). One patient without under-
lying diseases had polymicrobial infection (S. aureus and 
coagulase-negative Staphylococcus). 

Blood cultures were positive in thirteen patients 
(13/35, 37.1%) in this study. Patients with underlying 
diseases had a significantly higher rate of positive 
blood culture compared with those without underlying 

diseases (50.2% vs 8.5%, p=0.013). Among the pa-
tients with positive blood cultures, four patients had 
S. aureus bacteremia, two had viridans Streptococcus 
bacteremia, two had K. pneumoniae bacteremia, two 
had E. coli bacteremia, one had candidemia, one 
had Provetella bacteremia and one had S. maltophilia 
bacteremia.

Treatment and outcome
The Acute Physiology and Chronic Health Evaluation 
(APACHE) II score at the time of diagnosis was signifi-
cantly higher in patients with underlying diseases (13.9 
± 4.9 vs 3.8 ± 2.3, p<0.001) [Table 3]. 

All patients received effectively definitive antibiotic 
therapy. Initial antibiotic therapy among patients with 
underlying diseases included: oxacillin in 12 cases, 
first-generation cephalosporin plus gentamicin in three 
cases, third-generation cephalosporin in four cases, 
oxacillin plus gentamicin in one case, third-generation 
cephalosporin plus metronidazole in one case, clin-
damycin plus gentamicin in one case, and antitubercu-
lous therapy in one case. Initial antibiotic treatments 
among patients without underlying diseases included: 
oxacillin in eight cases, oxacillin plus gentamicin in 

Table 2. Characteristics of microorganisms isolated in pyomyositis patients with and without underlying conditions

   Patients with underlying Patients without underlying
Variable medical conditions (n = 23) medical conditions (n = 12) p
   No. (%) No. (%)

Culture-positivea 20 (87.0) 7 (58.3) 0.091c

Organismsb

 Gram-positive 12 (52.2) 6 (50.0) 1.000d

  Staphylococcus aureus 8 (34.8) 5 (41.7)
  Coagulase-negative staphylococci 1 (4.3) 1 (8.3)
  Viridans Streptococcus 2 (8.7) 1 (8.3)
  Entercoccus spp. 2 (8.7) 0 (0.0)
 Gram-negative 7 (30.4) 0 (0.0) 0.07c

  Klebsiella pneumoniae 3 (13.0) 0 (0.0)
  Samonella spp. 1 (4.3) 0 (0.0)
  Escherichia coli 3 (13.0) 0 (0.0)
  Stenotrophomonas maltophilia 1 (3.6) 0 (0.0)
  Pseudomonas aeruginosa 1 (3.6) 0 (0.0)
  Acinetobacter anitratus 1 (3.6) 0 (0.0)
 Mycobacterium 1 (3.6) 0 (0.0)
 Anaerobes 2 (8.7) 1 (8.3)
 Candida spp. 2 (8.7) 0 (0.0)
Polymicrobial 3 (13.0) 1 (8.3)
Positive blood culture 12 (52.2) 1 (8.3) 0.013c

aEither pus or blood culture.
bSome cases had more than one organism isolated.
cFisher’s exact test.
dChi-squared test with Yates’ continuity correction.
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two cases, penicillin in one case and first-generation 
cephalosporin in one case. Eight patients in the group 
with underlying diseases and two patients without 
underlying diseases had inappropriate initial antibiotic 
therapy (34.8% vs 16.7%, p=0.434).

Among the patients with underlying diseases, 5 
patients (22%) were treated with antibiotics alone and 
18 patients (78%) were treated with antibiotics plus 
surgical procedures. Among patients without underly-
ing diseases, 3 patients (25%) were treated with anti-
biotics alone and 9 patients (75%) were treated with 
antibiotics plus surgical approaches. Twenty seven 
patients were treated with surgical intervention (4 fas-
ciotomy, 9 incision and drainage and 14 debridement) 
combined with antibiotics. Recurrence developed in 4 
patients in the group with underlying diseases but in 
none of the patients without underlying diseases. The 
overall mortality rate of patients with pyomyositis was 
25.7% (9/35). The mortality rate in the group with un-
derlying diseases was higher than in the group without 
underlying diseases (39.1% vs 0.0%, p=0.015).

Prognostic factors for mortality
A comparison of variables between survivors and non-
survivors is shown in Table 4. Compared with the survi-
vors, non-survivors had a higher white blood cell count 
(WBC; 2183.2/μL vs 13421.9/μL, p=0.017) and higher 
APACHE II score (17.6 vs 8.0, p<0.001). Recurrence 
(33.8% vs 3.8%, p=0.004) and presence of underlying 
diseases (100.0% vs 53.8%, p=0.015) were significant 

prognostic factors for mortality by univariate analysis. 
These significant prognostic factors (WBC, APACHE 
II score, recurrence, presence of underlying diseases) 
were included in a multivariate logistic regression 
analysis. The APACHE II score (OR, 1.57; 95% CI, 
1.13 to 2.20; p=0.008) was found to be a significant 
independent risk factor for mortality.

The sensitivity, specificity and accuracy of predic-
tion of mortality for different cut-off points in APACHE 
II score were calculated from the two-by-two table in 
SPSS. The best cut-off point was determined as the point 
yielding the best specificity and sensitivity. For predic-
tion of mortality, 16 was the best cut-off point (sensitivity, 
77.8%; specificity, 92.3%; accuracy, 88.6%).

Discussion

In this study, we found that patients with underlying 
diseases had a higher rate of Gram-negative bacterial 
infection, a higher rate of bacteremia, and a higher 
rate of mortality. 

S. aureus was the most common causative organ-
ism in this study as well as previous reports [14,15]. 
Several other organisms that have been implicated 
include Gram-negative organisms, other Gram-positive 
organisms (predominantly Streptococcus), anaerobes, 
mycobacteria (Mycobacterium avium complex and 
Mycobacterium tuberculosis), microsporidia, and fungi 
(Cryptococcus neoformans, Aspergillus, Candida, 
Fusarium, Pneumocystis jiroveci) [10,16-22].

Table 3. Acute Physiology and Chronic Health Evaluation (APACHE) II score, treatment and outcome in pyomyositis patients 
with and without underlying conditions 

  Patients with underlying Patients without underlying
Variable medical conditions (n = 23) medical conditions (n = 12) p
  No. (%) No. (%)

APACHE II at diagnosis (mean ± SD) 13.9 ± 4.9 3.8 ± 2.3 <0.001b

Treatment   1.000c

 Antibiotic treatment combined with surgical intervention 18 (78.3) 9 (75.0)
 Antibiotic treatment alone 5 (21.7) 3 (25.0)
Initial inappropriate antibiotic treatment 8 (34.8) 2 (16.7) 0.434c

Mortalitya

 Yes 9 (39.1) 0 (0.0) 0.015c

 No 14 (60.1) 12 (100.0)
Recurrence
 Yes 4 (17.4) 0 (0.0) 0.275c

 No 19 (82.6) 12 (100.0)

Abbreviation: SD = standard deviation
aDue to infection.
bIndependent two-sample t test.
cFisher’s exact test.
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It is postulated that subclinical myopathy, immuno-
suppression secondary to malignancy, or chemothera-
peutic drugs and preceding bacteremia may predispose 
to pyomyositis [20]. Pyomyositis should be considered 
as a rare but important complication in patients with 
hematological malignancy undergoing chemotherapy. 
Diabetic and other immunocompromised patients are 

Table 4. Comparison of survivors and non-survivors among 35 patients with pyomyositis

Variable
 Survivors (n = 26) Non-survivors (n = 9) 

p
   No. (%) No. (%)

Gender   0.698a

 Male 17 (65.4) 5 (55.6)
 Female 9 (34.6) 4 (44.4)
Age (years; mean ± SD) 42.3 ± 23.9 43.7 ± 12.2 0.777b

APACHE II at diagnosis (mean ± SD) 8.0 ± 5.1 17.6 ± 4.0 <0.001b

Location
 Lower extremity
  Gluteal 5 (19.2) 2 (22.2)
  Thigh 6 (23.1) 3 (33.3)
  Calf 7 (26.9) 0 (0.0)
 Upper extremity 6 (23.1) 0 (0.0)
 Psoas 1 (3.8) 2 (22.2)
 Neck 0 (0.0) 1 (11.1)
 Facial 0 (0.0) 1 (11.1)
 Multifocal infection 1 (3.8) 0 (0.0)
Trauma 4 (15.4) 0 (0.0) 0.553a

Fever 18 (69.2) 9 (100.0) 0.081a

WBC count (/mm3; mean ± SD) 13,422 ± 7128 21,832 ± 12,364 0.017b

WBC ≥10,500/mm3 17 (65.4) 7 (77.8) 0.685a

WBC ≤3000/mm3 2 (7.7) 1 (11.1) 1.000a

Stage at presentation     0.156c

 First stage 3 (11.5) 0 (0.0)
 Second stage 22 (84.6) 7 (77.8)
 Final stage 1 (3.8) 2 (22.2)
Culture-positive (n) 18 (69.2) 9 (100.0) 0.081a

 Monomicrobial 16 (61.5) 7 (77.8)
  Gram-positive 10 (62.5) 4 (57.1) 1.000a

  Gram-negative 4 (25.0) 1 (14.3) 1.000a

  Mycobacterium 0 (0.0) 1 (14.3)
  Anaerobes 1 (6.3) 1 (14.3)
  Candida spp.  1 (6.3) 0 (0.0)
 Polymicrobial 2 (7.7) 2 (22.2)
Positive blood culture 8 (30.8) 5 (55.6) 0.243a

Treatment
 Antibiotic treatment combined with surgical intervention 19 (73.1) 8 (88.9) 0.648a

 Antibiotic treatment alone 7 (26.9) 1 (11.1)
Initially inappropriate antibiotic treatment 5 (19.2) 5 (55.6) 0.081a

Recurrence 1 (3.8) 3 (33.8) 0.044a

Underlying disease 14 (53.8) 9 (100.0) 0.015a

Abbreviations: SD = standard deviation; APACHE = Acute Physiology and Chronic Health Evaluation; WBC = white blood cell
aFisher’s exact test.
bIndependent two-sample t test.
cPearson chi-squared test.

particularly susceptible to pyomyositis due to neutro-
phil dysfunction, specifically defective oxidative metab-
olism that predisposes to catalase-positive organisms 
such as S. aureus [2,3].

Blood cultures are reported to be positive in 5% 
of cases from the tropics, reflecting both the transient 
nature of the initial bacteremia and perhaps the poor 
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sensitivity of blood cultures in these areas [23]. How-
ever, blood cultures in non-tropical areas are positive in 
approximately 30% of cases [1,12]. Our study further 
demonstrated that the rate of positive blood culture 
was higher in patients with underlying diseases than in 
patients without underlying diseases (52.5% vs 8.3%, 
p=0.013). The higher rate of positive blood cultures in 
non-tropical areas may reflect the fact that patients are 
often immunosuppressed, have Gram-negative infec-
tions, and may present later in the course of illness due 
to subtle clinical presentation [1,12].

Primary pyomyositis is believed to be caused by 
transient bacteremia because it develops without an 
obvious penetrating injury or any other clear portal 
of entry in the majority of cases [24]. Despite the fre-
quency of bacteremia, it rarely leads to muscle infection 
since the musculature is relatively resistant to infection 
[25]. It has been hypothesized that intensive exercise or 
trauma alters local muscle tissue structure, thereby cre-
ating a portal of entry for implantation of bacteria from 
a subsequent, untreated bacteremic episode [4,5,10]. 
Among the 35 patients in this series, four sustained 
minor trauma events (11% of all cases) before acute 
infection, such as fall in one case, strain of muscle in 
one case and Chinese medical manipulation with mas-
sage in two cases. The role of minor muscle trauma 
may be important in the pathogenesis of pyomyositis 
in immunocompetent hosts, since the four patients with 
trauma history were immunocompetent. Other disease 
conditions, including diabetes mellitus, as well as 
malignancies treated with chemotherapeutic agents and 
steroids, may also induce muscular injury [3,26]. Such 
unrecognized muscle damage has also been suggested 
to be an inciting event.

Primary pyomyositis is considered to have three 
clinical stages [10]. Pus formation occurs 10 to 21 
days after the initial invasive seeding of bacteria on the 
muscle. The final stage is characterized by septicemia, 
metastatic abscesses, and multiorgan dysfunction, and 
is associated with high mortality [2,10]. In our series, 
we saw the full spectrum of these three stages; 82.9% 
of patients presented at the second stage. Patients with 
underlying diseases presented at a later stage — early 
diagnosis requires a high index of suspicion and con-
firmation with ultrasound, computed tomography, or 
magnetic resonance imaging [2]. Magnetic resonance 
imaging is better than other imaging diagnostic mo-
dalities for early detection of pyomyositis [4,27,28].

Laboratory findings during pyomyositis are non-
specific. Levels of creatine kinase, aldolase, and serum 

aspartate aminotransferase are typically normal, despite 
cases of extensive muscle involvement and pathologic 
evidence of muscle necrosis [3,29].

The overall mortality of this series was 25.7%. In 
other studies, mortality rates have ranged from 1.5 to 
27.0% [10,30]. Mortality is rare in healthy patients, 
but rises in patients with underlying diseases, espe-
cially diabetic patients and those with hematological 
disorders. The APACHE II score at the time of diagno-
sis was significantly higher in non-survivors compared 
with surviving patients (17.6 vs 8.0, p<0.001). Facing 
patients diagnosed as pyomyositis with higher disease 
severity, physicians should exercise particular care in 
management because of the high risk of mortality.

Early diagnosis, complete drainage of purulent 
material and the use of appropriate antibiotic therapy 
are the key determinants of successful treatment, and 
lead to complete resolution in the vast majority of cases 
[31]. If the disease is recognized early, i.e., at the first 
stage, antibiotic therapy alone is usually sufficient. 
Initial therapy should include a broad-spectrum agent 
with good S. aureus coverage and should subsequently 
be modified based on culture and sensitivity results. 
Coverage of Gram-negative organisms should be in-
cluded empirically in the treatment of immunocom-
promised patients. In case of primary pyomyositis, 
treatment with an intravenous agent followed by an 
oral agent (when clinical improvement has occurred) 
for a total of 21 to 28 days seems to be appropriate 
[9]. The immune status of the host, clinical course, 
and number of abscesses should be considered when 
determining the length of therapy [2].

In conclusion, compared with healthy persons, pa-
tients with underlying medical diseases have a higher 
rate of Gram-negative bacterial infections, bacteremia 
and mortality, and thus should promptly receive ap-
propriate broad-spectrum antibiotics and be monitored 
closely for infectious complications. The APACHE II 
score at diagnosis was found to be a significant prog-
nostic factor for mortality.

References
 1. Hall RL, Callaghan JJ, Moloney E, Martinez S, Harrelson JM. 

Pyomyositis in a temperate climate. Presentation, diagnosis, 

and treatment. J Bone Joint Surg Am. 1990;72:1240-4.

 2. Crum NF. Bacterial pyomyositis in the United States. Am J 

Med. 2004;117:420-8.

 3. Walling DM, Kaelin WG Jr. Pyomyositis in patients with 

diabetes mellitus. Rev Infect Dis. 1991;13:797-802.

 4. Gibson RK, Rosenthal SJ, Lukert BP. Pyomyositis. Increasing 



293© 2008 Journal of Microbiology, Immunology and Infection

Chiu et al

recognition in temperate climates. Am J Med. 1984;77: 

768-72.

 5. Brown JD, Wheeler B. Pyomyositis. Report of 18 cases in 

Hawaii. Arch Intern Med. 1984;144:1749-51.

 6. Freedman KB, Hahn GV, Fitzgerald RH Jr. Unusual case 

of septic arthritis of the hip: spread from adjacent adductor 

pyomyositis. J Arthroplasty. 1999;14:886-91.

 7. Harrington P, Scott B, Chetcuti P. Multifocal streptococcal 

pyomyositis complicated by acute compartment syndrome: 

case report. J Pediatr Orthop B. 2001;10:120-2.

 8. Immerman RP, Greenman RL. Toxic shock syndrome 

associated with pyomyositis caused by a strain of Staphylo-

coccus aureus that does not produce toxic-shock-syndrome 

toxin-1. J Infect Dis. 1987;156:505-7.

 9. Ovadia D, Ezra E, Ben-Sira L, Kessler A, Bickels J, Keret 

D, et al. Primary pyomyositis in children: a retrospective 

analysis of 11 cases. J Pediatr Orthop B. 2007;16:153-9.

 10. Chiedozi LC. Pyomyositis. Review of 205 cases in 112 

patients. Am J Surg. 1979;137:255-9.

 11. Pasternack MS, Swartz MN. Myositis. In: Mandell GL, 

Bennett JE, Dolin R, eds. Mandell, Douglas, and Bennett’s 

principles and practice of infectious diseases. 6th ed. Phila-

delphia: Churchill Livingstone; 2005:1194-204.

 12. Christin L, Sarosi GA. Pyomyositis in North America: case 

reports and review. Clin Infect Dis. 1992;15:668-77.

 13. Naimi TS, LeDell KH, Como-Sabetti K, Borchardt SM, 

Boxrud DJ, Etienne J, et al. Comparison of community- 

and health care–associated methicillin-resistant Staphylo-

coccus aureus infection. JAMA. 2003;290:2976-84.

 14. Levin MJ, Gardner P, Waldvogel FA. An unusual infection due 

to Staphylococcus aureus. N Engl J Med. 1971;284:196-8.

 15. Fanney D, Thomas LC, Schwartz E. An outbreak of pyo-

myositis in a large refugee camp in Thailand. Am J Trop 

Med Hyg. 1982;31:131-5.

 16. Macher AM, Neafie R, Angritt P, Tuur SM. Microsporidial 

myositis and the acquired immunodeficiency syndrome 

(AIDS): a four-year follow-up. Ann Intern Med. 1988;109:343.

 17. Schlech WF 3rd, Moulton P, Kaiser AB. Pyomyositis: tropical 

disease in a temperate climate. Am J Med. 1981;71:900-2.

 18. Pearl GS, Sieger B. Granulomatous Pneumocystis carinii 

myositis presenting as an intramuscular mass. Clin Infect 

Dis. 1996;22:577-8.

 19. Vandenbos F, Roger PM, Mondain-Miton V, Burel F, 

Battaglione-Hofman V, Dellamonica P. Aspergillus fumiga-

tus muscle abscess revealing invasive aspergillosis in a 

patient with AIDS. Presse Med. 1998;27:1844. [Article in 

French].

 20. Tsai SH, Chao TY, Chou TD, Dai MS. Stenotrophomonas 

maltophilia septicemia with pyomyositis in a chemothera-

py-treated patient. Ann Hematol. 2003;82:452-4.

 21. Arranz-Caso JA, Cuadrado-Gomez LM, Romanik-Cabrera J, 

García-Tena J. Pyomyositis caused by Morganella morganii 

in a patient with AIDS. Clin Infect Dis. 1996;22:372-3.

 22. O’Neill KM, Ormsby AH, Prayson RA. Cryptococcal myo-

sitis: a case report and review of the literature. Pathology. 

1998;30:316-7.

 23. Horn CV, Master S. Pyomyositis tropicans in Uganda. East 

Afr Med J. 1968;45:463-71.

 24. Shepherd JJ. Tropical myositis: is it an entity and what is 

its cause? Lancet. 1983;2:1240-2.

 25. Smith IM, Vickers AB. Natural history of 338 treated and 

untreated patients with staphylococcal septicaemia (1936-

1955). Lancet. 1960;1:1318-22.

 26. Khaleeli AA, Edwards RH, Gohil K, McPhail G, Rennie 

MJ, Round J, et al. Corticosteroid myopathy: a clinical 

and pathological study. Clin Endocrinol (Oxf). 1983;18: 

155-66.

 27. Applegate GR, Cohen AJ. Pyomyositis: early detection uti-

lizing multiple imaging modalities. Magn Reson Imaging. 

1991;9:187-93.

 28. Soler R, Rodríguez E, Aguilera C, Fernández R. Magnetic 

resonance imaging of pyomyositis in 43 cases. Eur J 

Radiol. 2000;35:59-64.

 29. Sissolak D, Weir WR. Tropical pyomyositis. J Infect. 1994; 

29:121-7.

 30. Gomez-Reino JJ, Aznar JJ, Pablos JL, Diaz-Gonzalez F, 

Laffon A. Nontropical pyomyositis in adults. Semin Arthritis 

Rheum. 1994;23:396-405.

 31. Bickels J, Ben-Sira L, Kessler A, Wientroub S. Primary 

pyomyositis. J Bone Joint Surg Am. 2002;84-A:2277-86.


