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Rapidly-Progressing Pyomyositis After Chest Contusion  
in a Patient With Well-Controlled Diabetes Mellitus

Kazuya Uraa, c, Misato Motoyab, Hidehiro Ishiib

Abstract

Pyomyositis is an uncommon acute bacterial infection of the skeletal 
muscle. It is sometimes referred to as “tropical pyomyositis” because it 
has been primarily reported as an endemic disease in tropical regions. 
In temperate climates, it is mainly diagnosed in immunocompromised 
persons, such as those with human immunodeficiency virus infection, 
malignancy, diabetes, and various other medical conditions. Early di-
agnosis and appropriate antimicrobial therapy for pyomyositis are im-
portant, however, it is often missed in its early stage. Herein, we report 
the case of a patient with obesity and well-controlled diabetes in whom 
rapid onset pyomyositis developed in only 2 days after chest contu-
sion and induced bacteremia in its early stage. He was successfully 
treated by antimicrobials without any drainage or surgical intervention. 
Even in patients with well-controlled diabetes or in healthy persons, 
pyomyositis should be considered for patients who present with fever 
and muscle swelling and pain, especially when they have obesity and a 
history of blunt trauma. It should also be noted that pyomyositis, mim-
icking muscle contusion or hematoma can appear very early after blunt 
muscle trauma. Prompt diagnosis and antimicrobial treatment for pyo-
myositis can lead to a favorable outcome, without surgical drainage.

Keywords: Pyomyositis; Diabetes; Obesity; Muscle trauma; Methi-
cillin-sensitive Staphylococcus aureus

Introduction

Pyomyositis is a rare, acute bacterial infection of the skeletal 
muscle [1, 2] that is referred to as “tropical pyomyositis” be-
cause it has been primarily reported as an endemic disease in 
tropical regions. Most cases of tropical pyomyositis tend to 
occur in otherwise healthy persons, and the majority of cas-

es in temperate regions are immunocompromised persons or 
those who have serious comorbidities, such as human immu-
nodeficiency virus infection, malignancy, immunosuppressive 
therapy, organ transplantation, liver cirrhosis, diabetes melli-
tus (DM), renal insufficiency, or intravenous drug abuse [1-3]. 
Local muscle trauma and strenuous exercise are predisposing 
factors for pyomyositis, which are seen in 25-50% of patients 
[1]. Staphylococcus aureus (S. aureus) is the most common 
etiologic pathogen of pyomyositis, reported in 90% of tropical 
cases and up to 75% of temperate cases [1]. It is often missed in 
its early stage, and the delay of diagnosis and appropriate treat-
ment results in increased morbidity and mortality [4]. Recently, 
pyomyositis has been reported to have increased in temperate 
climates because of the rising number of immunocompromised 
persons [2]. Here we describe a rare case of pyomyositis of the 
pectoralis major that occurred very early after chest contusion 
in a patient with obesity and well-controlled DM.

Case Report

Investigations

A 49-year-old Japanese man visited our hospital complaining of 
2 days of fever and left precordial chest pain. He had stumbled 
5 days prior to admission, bruising his left front chest when 
he fell to the ground. His body temperature 2 days later was 
over 40.0 °C, and the severity of the left anterior chest pain in-
creased. He presented to the emergency department of our hos-
pital 4 days after the fall. His anterior left chest was edematous 
and tender, and his blood examination revealed a C-reactive 
protein level of 22.12 mg/dL. He was admitted to our hospital 
the next day, and ampicillin-sulbactam (ABPC/SBT) was given 
intravenously because of a suspected infection.

The patient had a medical history of DM, which had been 
diagnosed approximately 5 years earlier. His DM had been re-
cently treated with metformin, vildagliptin, and dapagliflozin, 
and his recent hemoglobin A1c (HbA1c) level was continuous-
ly below 7.0%. Additional medical history included hyperten-
sion and dyslipidemia. He reported that he occasionally drank 
alcohol and did not smoke.

Physical examination revealed an erythematous, tender, 
and swollen left anterior chest. His blood pressure was 107/66 
mm Hg, heart rate 95 beats per minute, axillary temperature 
37.5 °C, and oxygen saturation (SpO2) 95% while breathing 
ambient air. The body mass index (weight in kilograms divided 
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by height in meters squared) was 38.0 kg/m2. Auscultation of 
the chest revealed no murmur. The skin examination revealed 
erythema, swelling, and tenderness over his left anterior chest.

The patient’s white blood cell count was 10,300/µL, with 
85% neutrophils. A liver function test revealed aspartate ami-
notransferase (AST) 136 U/L, alanine aminotransferase (ALT) 
138 U/L, and total bilirubin (T-Bil) 2.0 mg/dL. Blood urea ni-
trogen (BUN) was 15.7 mg/dL and creatinine 0.93 mg/dL. The 
serum CRP level was 22.12 mg/dL. The creatinine kinase level 
was normal (Table 1).

Computed tomography (CT) of the chest without contrast 
material showed swelling of the left major pectoralis muscle 
and its surrounding subcutaneous fat (Fig. 1a).

Diagnosis

On day 3 of admission, the fever and continuous chest pain 
persisted, and CT of the chest was performed after the admin-
istration of intravenous contrast material, which revealed a 
poor contrast enhancement area in the swollen pectoralis ma-
jor muscle with ring-enhancement and minute gas production, 
suggesting abscess formation (Fig. 1b). There was no evidence 
of liquified abscess or distant metastatic disease, thus, no sur-
gical drainage or debridement was done.

Treatment

The same day, Gram-positive cocci was grown from the blood 
culture, and vancomycin was added to ABPC/SBT. Based on 
this, he was diagnosed with pyomyositis of the left pectoralis 
major muscle.

On day 4 of admission, bacteria from blood culture were 
identified as methicillin-sensitive S. aureus (MSSA), so the 
antimicrobial was changed to cefazolin. Repeated blood cul-
tures were negative, and a transthoracic echocardiogram was 
normal. Magnetic resonance imaging (MRI) performed on day 
10 of hospitalization showed a low-signal intensity area in 
T1-weighted imaging and a high-signal intensity area in T2-
weighted images, short tau inversion recovery (STIR) images, 
and diffusion-weighted imaging (DWI) in the left pectoralis 
major muscle (Fig. 2a, c), suggesting inflammation and ab-
scess formation.

Sliding scale insulin therapy was initiated for the treat-
ment of DM, which was then switched to oral agents (vilda-
gliptin 100 mg/day, metformin hydrochloride 1,000 mg/day, 
and dapagliflozin 5 mg/day). During admission, his blood glu-
cose level showed good control (fasting blood glucose of 108 
- 150 mg/dL). A total of 14 days of intravenous antimicrobial 
therapy was given, followed by oral cefalexin 500 mg orally 
three times a day. His symptoms gradually improved, and he 
was discharged 15 days after being admitted.

Follow-up and outcomes

At outpatient follow-ups, repeated MRI of the chest showed 

Table 1.  Laboratory Data on Admission

Complete blood count
  WBC 10,300/µL
  Neutrophils 85.0%
  Lymphocytes 11.0%
  Monocytes 3.0%
  Eosinophils 1.0%
  Basophils -
  Ht 44.1%
  RBC 515 × 104/µL
  Hb 15.1 g/dL
  Plt 14.2 × 104/µL
Biochemical examinations
  TP 6.1 g/dL
  Alb 3.7 g/dL
  BUN 15.7 mg/dL
  Cre 0.93 mg/dL
  T-Bil 2.0 mg/dL
  AST 136 U/L
  ALT 138 U/L
    γGTP 178 U/L
  ALP 135 U/L
  LDH 291 U/L
  CK 198 U/L
CRP 22.12 mg/dL
Glucose 126 mg/dL
HbA1c 6.7%
Glycoalbumin 16.0%
Immunology and infection
  IgM 89 mg/dL
  IgG 709 mg/dL
  IgA 180 mg/dL
  C3 218 mg/dL
  C4 47 mg/dL
  CH50 88.1 U/mL
  HBs-Ag 0.00 IU/mL
  HCV-Ab 0.01 COI

WBC: white cell count; Ht: hematocrit; RBC: red cell count; Hb: he-
moglobin; Plt: platelet count; TP: total protein; Alb: albumin; BUN: 
blood urea nitrogen; Cre: creatinine; T-Bil: total bilirubin; AST: aspar-
tate aminotransferase; ALT: alanine aminotransferase; γGTP: gamma-
glutamyl transpeptidase; ALP: alkaline phosphatase; LDH: lactate de-
hydrogenase; CK: creatine kinase; CRP: C-reactive protein; HbA1c: 
hemoglobin A1c; IgM: immunoglobulin M; IgG: immunoglobulin G; IgA: 
immunoglobulin A; HBs-Ag: hepatitis B surface antigens; HCV-Ab: hep-
atitis C antibody; COI: cut-off index.
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Figure 1. (a) Plain CT of the chest 1 day before admission showed swelling of the left major pectoralis muscle, with subcutaneous 
fat stranding (arrow). (b) Contrast-enhanced CT of the chest on day 3 of hospitalization showed a poor contrast enhancement 
area in the swelling of the major pectoralis muscle with ring-enhancement (arrow) and minute gas production (arrow heads), 
suggesting abscess formation. Left pleural effusion was revealed. CT: computed tomography.

Figure 2. (a, b) STIR images from the MRI scan on day 10 of hospitalization (a) and 11 days after hospital discharge (b), without 
intravenous administration of gadolinium. Areas of high signal (arrow) reduction indicate that the swelling of the left pectoralis 
major has improved. (c, d) DWI MRI scans of the chest on day 10 of hospitalization (c) and 11 days after hospital discharge (d), 
without intravenous administration of gadolinium. The volume of the abscesses in the pectoralis major muscle (arrow) has been 
reduced. MRI: magnetic resonance imaging; STIR: short tau inversion recovery; DWI: diffusion-weighted imaging.
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decreased area of inflammation and reductions in size of the 
abscess (Fig. 2b, d), and he completed a total of 6 weeks of 
antimicrobial therapy. He showed full recovery with no recur-
rence after cessation of antimicrobial therapy.

Discussion

We presented a case of rapidly-progressing pyomyositis of the 
pectoralis major muscle after chest contusion in a patient with 
obesity and well-controlled DM. The present case has several 
important features, well-controlled DM, rapid disease progres-
sion after blunt muscle trauma, and a favorable outcome with-
out surgical drainage. The successful cure of this patient was 
due to prompt diagnosis and treatment.

Pyomyositis is an uncommon disease in temperate regions, 
where it has been recognized as a disease in immunocompro-
mised persons [1-3]; however, it is sometimes seen in patients 
with well-controlled DM and even in healthy persons, espe-
cially in patients with obesity or blunt muscle trauma. As in the 
present case, pyomyositis can present a rapidly-progressing 
clinical course and can be difficult to distinguish from simple 
traumatic changes.

The present case had DM, a risk factor for pyomyositis. 
His DM was well-controlled, which suggested he was not 
severely immunocompromised. About one-third of patients 
with pyomyositis had DM in various reports [3, 5, 6]; how-
ever, the association between the severity of DM and the risk 
of pyomyositis is poorly documented. While muscle trauma 
probably contributed to the development of the pyomyositis 
of the present patient, it alone was not considered to be suf-
ficient to explain the disease. The HbA1c level was 6.7% and 
he did not have other comorbidities that would predispose him 
to infection, which suggests that even patients with well-con-
trolled DM might be at risk of pyomyositis. DM might be a 
predisposing factor for pyomyositis, though it may not be due 
to hyperglycemia-related impairment of the immune response 
but also to the colonization of S. aureus, which is associated 
with transient bacteremia, or to vascular insufficiency due to 
macro- and microangiopathy. Furthermore, the duration of 
time a patient has DM may be important, because long-term 
DM causes microangiopathy, which leads to muscle ischemia 
and infarction that renders muscles susceptible to bacterial in-
fection. Recently, obesity has been reported to be a risk fac-
tor for pyomyositis, independently from DM [2]. Although the 
DM of this patient was well-controlled, a combination of DM, 
obesity, and blunt muscle trauma might have induced his pyo-
myositis. The rapid onset seen in the present case suggests that 
transient S. aureus bacteremia occurred almost simultaneously 
with the muscle trauma.

It is difficult to make a correct diagnosis of pyomyositis in 
its early stage. A mean delay of 10 days from the onset of the 
symptom to a correct diagnosis of pyomyositis [7] and that py-
omyositis is often missed at early stage [3] have been reported. 
Clinical presentations in early stage pyomyositis, such as skin 
erythema, swelling, and tenderness, make it difficult to distin-
guish pyomyositis from cellulitis or necrotizing fasciitis. Fur-
thermore, it is especially difficult for patients with blunt mus-

cle trauma to distinguish pyomyositis from a traumatic change 
such as a muscle contusion or hematoma, as in the present case. 
Even CT or MRI is not definitive because early stage pyomy-
ositis often shows only inflammatory changes, not abscesses. 
Laboratory findings are nonspecific, and creatine kinase levels 
are typically normal. In the present case, pyomyositis devel-
oped in only 2 days after the chest contusion. Furthermore, he 
developed bacteremia only 5 days after the chest contusion. 
The disease progression of this patient was more rapid than the 
course seen in a previous report [8]. It is important to diagnose 
this disease in its earliest stages because a delay of treatment 
can induce bacteremia and infectious endocarditis, which can 
result in sepsis, a need for amputation or surgical drainage, or 
even in death. Early diagnosis and appropriate antimicrobial 
therapy can prevent complications and reduce the need for sur-
gical drainage, as in the present case.

A representative study [8] reported that pyomyositis can 
be divided into three stages, with the first stage typically sub-
acute (Table 2) [8-10]. Although the current situation is dif-
ferent from that of 1970s from Nigeria, that report presents 
the natural course of pyomyositis and has been referred to 
by many other reports about pyomyositis [1, 3, 4, 9-13]. The 
present case was diagnosed during stage 1, then rapidly pro-
gressed to stages 2 - 3 (Table 2) [8-10]. Although aspiration 
of pus or surgical drainage is generally needed in stage 2 to 
3 pyomyositis, the present case fully recovered by antimicro-
bial agents alone. Indeed, previous studies with many cases 
have reported that more than half of patients with pyomyositis 
needed surgical intervention [3-6, 11]. Contrast-enhanced CT 
at day3 showed abscess formation but no liquid pus that could 
be punctured and drained, thus pus aspiration or surgical drain-
age was not performed. The present case shows that prompt 
diagnosis and antimicrobial treatment can make it possible to 
manage pyomyositis by antimicrobial therapy alone, without 
surgical drainage.

Because of its rarity, clinical evidence for pyomyositis is 
derived from several case series. In these reports, the epidemi-
ology of the etiologic pathogens is reported to be quite differ-
ent between countries. For example, S. aureus has been report-
ed to be the most common etiologic pathogen of pyomyositis 
in 90% of tropical cases and up to 75% of temperate cases [1]. 
However, patients with underlying medical conditions tend to 
have pyomyositis by Gram-negative bacteria [2, 4, 11], and 
initially these patients tended to receive inappropriate antimi-
crobial therapy [4].

Antimicrobial therapy should be based on epidemiological 
data and the patients’ underlying medical illnesses. Especially 
important is whether or not an anti-methicillin-resistant S. au-
reus (MRSA) drug should be contained in the initial empiric 
therapy. The guidelines of the Infectious Diseases Society of 
America recommend anti-MRSA empiric therapy for skin and 
soft tissue infections [14]. However, the proportion of MRSA 
as the causative organism of pyomyositis was quite different 
among studies; 2.9% in Korea [6], 10% [3] to 20% [2] in the 
USA, and 12.9% [4] to 75% in India [15]. Furthermore, studies 
of pyomyositis that include a large number of cases are lack-
ing in Japan, thus the distribution of causative pathogens and 
the proportions of underlying medical conditions are unclear. 
To further appropriate initial treatment, future epidemiological 
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studies are needed in Japan and other countries where the data 
of pyomyositis are scarce.

In conclusion, we have presented a case of pyomyositis 
of the pectoralis major muscle that progressed rapidly after 
chest contusion in a patient with obesity and well-controlled 
DM. Even in such patients, concurrent muscle trauma and 
transient S. aureus bacteremia can induce rapidly-progress-
ing pyomyositis. A prompt diagnosis and antimicrobial 
treatment are crucial, however, pyomyositis is often missed 
during its early stage (stage 1). A high index of suspicion is 
necessary for the prompt diagnosis of pyomyositis for pa-
tients with rapidly-progressing muscle swelling and inflam-
matory changes, especially when they have blunt muscle 
trauma and obesity.

Learning points

Pyomyositis can appear very early after muscle blunt trauma 
even in patients without obvious immunodeficiency. DM, even 
if it is well-controlled, may predispose patients to pyomyosi-
tis. Early diagnosis and appropriate antimicrobial treatment for 
pyomyositis can lead to a favorable outcome, without surgical 
drainage.
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Table 2.  Clinical Stages of Pyomyositis [8-10] and the Clinical Course of the Present Case

Disease stage Clinical characteristics Management The clinical course of 
the present case

Stage 1 (invasive stage) Usually lasts 10 - 21 days Antimicrobial therapy aDay -5: muscle blunt trauma
Swelling, pain
Low-grade fever, malaise
Often mistaken for contusion, 
hematoma, or muscle strain

Stage 2 (suppurative stage) Duration from 24 h to 12 days Antimicrobial therapy and drainage bDay -3: high-grade fever, muscle pain
Fever, chills Day 0 (admission): severe pain 

and tenderness, bacteremia
Prominent tenderness
Abscess formation
Most patients present at this stage

Stage 3 (late stage) High-grade fever Antimicrobial therapy and drainage Day 3: abscess formation
Severe pain
Bacteremia, sepsis

aDay -5 indicates 5 days prior to the patient’s admission. bDay -3 indicates 3 days prior to the patient’s admission.
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