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Case Report

Ultrasound Assessment of Primary Pyomyositisin a Man
with Uncontrolled Type 2 Diabetes. A Case Report

Ya-Chen Lee, Ya-Wen Tu, Wei-Ting Wu, Shao-Li Han

Department of Physical Medicine and Rehabilitation, Sijhih Cathay General Hospital, Taipei.

A 38-year-old man with uncontrolled type 2 diabetes mellitus complained of a mild painful swelling
over the right posterior thigh that had been present for 3 days. He was initially diagnosed as having a
right hamstring strain. After a 7-day treatment with non-steroidal anti-inflammatory drugs, the symptoms
progressed to a prominent painful swelling over the right posterior thigh. Leukocytosis and high inflam-
mation indices were noted. The ultrasonography of the right posterior thigh showed an ill-defined heter-
oechoic lesion surrounded by an irregularly thick hyperechoic and hypervascular wall in the muscle layer.
The diagnosis was pyomyositis of the right biceps femoris muscle, which was compatible with the finding
of a subsequent magnetic resonance imaging. Incision and debridement were performed. The patient
was treated with a 7-week regimen of antibiotics and recovered well, without any significant sequelae.

Physicians should become more familiar with this potentially life-threatening disease and appropri-
ately use ultrasound to aid in the early diagnosis and treatment of primary pyomyositis. ( Tw J Phys Med
Rehabil 2010; 38(4): 247 - 253 )
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major risk factors for the development of pyomyositis.
(31033 The etiology of primary pyomyositis is unclear.™
Transient bacteremia may precede or occur with muscular
injury.*** Saphylococcus aureus is the most common
cultured microbiologic agent.*41¢!

The diagnosis of pyomyositis is often delayed because
of its non-specific or misleading signs and symptoms. It

[ ] INTRODUCTION [ ]

Primary pyomyositisis a subacute and deep bacterial
infection of the skeletal muscle that does not develop
from either a skin or bone infection and can lead to
abscess formation.™? It is common in tropical areas, but

is rarely reported in non-tropica areas*® In Taiwan,
there were either a small number of case reportsor
reports of small series of patients. Thus, the true
incidence of pyomyositis has not been determined
yet.[*9 Human immunodeficiency virus (HIV) infection,
diabetes mellitus (DM), hematological malignancies, rheu-
matic disease, steroid utilization, and drug abuse are the

is frequently ignored and misdiagnosed as muscle strain,
synovitis, sciatica, thrombophlebitis, and neoplasm.>*¥
Appropriate imaging studies aid early diagnosis and
treatment, which are important for preventing muscle
necrosis, sepsis, and even death.™¥ Ultrasonography is

useful to localize the lesion and demonstrate the progres-
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sion of pyomyositis and can provide guidance for opera-
tions or invasive procedures.[*"8

Here, we report a case of a man with uncontrolled
type 2 DM who sought medical attention for a painful
thigh and was diagnosed as having primary pyomyositis.

[ ] CASE REPORT [ ]

A 38-year-old man was diagnosed by an Endocri-
nologist in a health examination as having type 2 DM,
with no medical control, about 1 year prior to the writing
of this report. He visited a rehabilitation clinic because of
a sudden onset of pain in his right posterior thigh 3 days
before the visit. The patient denied having fever, chest pain,
shortness of breath, or other congtitutional symptoms.
There were no history of recent trauma, heavy exercise,
recent travel, animal contact, or injection drug use. He
works as a structural engineer and has to climb up and
down stairs frequently. On physical examination, there
was tenderness, a little noticeable swelling, local heat,
and erythematous change over his right posterior thigh. A
norma walking gait and a full range of motion, with
some discomfort when flexing his right knee, were also
noted.

Since aright hamstring strain was initialy diagnosed, a
7-day course of non-steroidal anti-inflammatory drugs and
muscle rel axants was suggested. This management, however,
was unsuccessful. The patient subsequently visited our
clinic and complained of severe painful swelling over the
right posterior thigh. A physica examination disclosed
diffuse tenderness, marked swelling, loca heat, and erythe-
matous change, with a wooden consistency, over his right
posterior thigh. Laboratory data revealed an elevated
white blood cell count of 17970/uL with 81.3% neutro-
phils, a decreased hemoglobulin level of 13.4 g/dL, an
increased erythrocyte sedimentation rate of 46 mm/h, an
elevated serum C-reactive protein level of 13.4 mg/dL, an
elevated blood glucose level of 364 mg/dL checked after
meal, and an elevated glycohemoglobin of 13.7%.

Ultrasound (Envisor; Philips Ultrasound, Bothell,
WA, USA) with a 7- to 12-MHz transducer was used to
examine the patient. Ultrasonography of the right poster-
ior thigh showed an ill-defined heteroechoic lesion
surrounded by an irregularly thick hyperechoic wall in the
muscle layer (Figure 1A and 1B). Color Doppler imaging

revealed peri-focal hypervascularity around the lesion
(Figure 2). The diagnosis was an abscess at the right
biceps femoris muscle. A subsequent magnetic resonance
imaging (MRI) also demonstrated an intramuscular abscess
of 14 x 7 cm at the right biceps femoris muscle with
generalized subcutaneous edema at the right posterior
thigh (Figure 3A and 3B), which was compatible with the
diagnosis of the ultrasonography.

Incision and debridement of the muscle were done.
Histologic examination of the surgical specimen showed
conspicuous tissue necrosis with dense acute and chronic
inflammatory cell infiltration. Pus culture results showed
the growth of methicillin-sensitive S. aureus. Based on
the clinical presentation, laboratory data, imaging findings,
histological findings, and the result of the pus culture, the
final diagnosis was primary pyomyositis of the right
biceps femoris muscle. The patient was treated with intra-
venous antibiotics for 10 days and ora antibictics over
the subsequent 39 days. He recovered well, without any
significant sequel ae after completing the therapy.

[ ] DISCUSSION [ ]

Poorly controlled DM is the predominant risk factor
for primary pyomyositis.**?” The incidence of pyomy-
ositis in type 2 DM patients has been reported as high as
31%.? In a previous study, DM was reported to be the
most common underlying disease of pyomyositis.[*!
Depressed neutrophil function and impaired cell-mediated
immunity are related to the increased risk of the devel-
opment of pyomyositis in diabetes!??? |n a previous
study, only 2 muscle abscesses were found in 327 patients
who had died of Staphylococcal septicemial®®! Bactere-
mia aone is incapable of causing intramuscular abscesses.
(223 A blunt trauma to the affected muscle or vigorous
exercise, resulting in ateration of the local muscle struc-
ture, may be a causative factor.**® The abnormal muscle
tissue structure is susceptible to opportunistic superinfec-
tion via transient bacteremia.!*? A history of traumato the
affected muscles was reported in 10-66% of pyomyositis
casesM* Trauma was also the second leading predis-
posing factor of pyomyositis/? The uncontrolled DM
and overuse of the muscles of the patient’s lower extremi-
ties, which compromised the muscle structure, may have
led him to be more susceptible to bacteremic infection
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Figure 1. Ultrasonography of the right posterior thigh shows an ill-defined heteroechoic lesion (arrow) surrounded by a
irregularly thick hyperechoic wall in the muscle layer. (A) transverse view, (B) longitudinal view.

Figure 2. Color Doppler imaging of the right posterior
thigh shows an ill-defined heteroechoic lesion with peri-
focal hypervascularity.

and the development of primary pyomyositis.

S. aureus is the most common pathogen in pyomyo-
sitis, representing up to 90% of cases.**® Other patho-
gens include Streptococci, Escherichia coli, Salmonella
enteritidus, and Mycobaterium tuberculosis!*¥ As shown
in this case, pyomyositis usually involves the largest
muscle groups around the pelvic girdle and lower ex-
tremities!*¥ A single muscle is often affected, although
the involvement of multiple sites was reported in 12-43%

of patients.!***? The most commonly involved muscle
groups are the quadriceps, glutei, and iliopsoas, in de-
creasing order of frequency.[*®

Pyomyositis has 3 distinct clinical stages, which
progress from non-specific symptoms to a septic state.
(141628 The first stage begins with the insidious onset of
dull cramping and progressive pain in the affected area, as
well as low-grade fever. One to 2 weeks later, the second
stage is characterized by abscess formation with the local
and systemic manifestations of infection. The affected
area is tender and fluctuant and the overlying skin is
swollen, erythematous, and warm. Our patient presented
the first stage at the beginning, and the disease progressed
to the second stage 7 days later. If pyomyositis is not
treated in the second stage, it may progress to the third
stage, with signs of toxicity, septic shock, and sometimes
death.

A routine laboratory evaluation for pyomyositis is
rarely helpful and often non-specific.!® Leukocytosis with
a left shift was found in 50% of patients'?”? and
C-reactive protein may be elevated.!) Blood cultures are
positive in 5-31% of cases* and elevated muscle
enzyme levels are uncommon, with arate of 13-25%.1°

Imaging studies are helpful in establishing a diagno-
sis. Ultrasonography has also been used for the diagnosis
of pyomyositis***"# Two distinctive and complemen-
tary echographic patterns of pyomyositis had been re-
ported.™” In the early stage, the sonographic findings of
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Figure 3. Post-contrast coronal T1-weighted fat saturated (FS) MRI reveals peripheral marginal contrast enhancement
(A) and axial T2-weighted FS image reveals heterogenous hyperintensity (B) at the right biceps femoris muscle. Subcu-
taneous edema at posterior aspect of the entire right thigh is noted.

pyomyositis reveal a bulky muscle with diffuse hypere-
chogenicity with or without localized hypoechogenicity,
which represents severe muscle edema or early necro-
sis!*® Diffuse hyperemia is aso manifested.™® In the
later stage, ultrasonography shows a focal, complex intra-
muscular fluid collection of mixed echogenicity, which
may be surrounded by a thick hyperechoic wall.[?%
Color Doppler imaging reveals variable hypervascul arity
of the abscess wall and the immediate surrounding tissues.
(182930 gentations are frequently present as a feature of a
more chronic, low-grade infection."®?** Sometimes air
bubbles appear as small hyperechoic foci with dirty
shadowing."®*¥ Ultrasound is useful for differentiating
the two different stages of the disease. [

It is difficult to differentiate pyomyositis from non-
infective inflammatory muscle conditions or tumors be-
cause the sonographic findings are usualy non-specific. The
sonographic findings of pyomyositis, idiopathic inflam-
matory myopathy, muscular sarcoidosis, tumor necrosis, and
diabetic muscle infarct al revea a hypoechoic area'83:%)
Hypervascularity is demonstrated in the ultrasonography
of pyomyositis, intramuscular well-differentiated lipo-
sarcoma, and hemangioma.[***¢% Abscess formation is

not a feature of idiopathic inflammatory myopathy and
diabetic muscle infarct, but of pyomyositis.?***! Calci-
fications are evident in chronic dermatomyositis and
hemangioma.!®** The sonographic findings of well-
differentiated liposarcoma show evenly distributed,
multiple, fine echogenic lines in the tumor.® Ultrasound
can be used as a first-line screening tool for pyomyositis,
but a definite diagnosis is till based on the result of a
biopsy.

Ultrasound can also provide guidance for aspiration,
drainage, and biopsy, and thus help in making a definite
diagnosis for pyomyositis.”*#?) |t can accurately localize
the abscess and provide important information about its
position and size in order to help in deciding when and
where to perform aspiration or incision and drainage.
(71829 A muscle abscess may manifest as quite solid
without any clearly discernible fluid by ultrasonography,
yet till yield pus on aspiration.!*®! Because it is difficult
to make a definite diagnosis of pyomyositis based only
upon ultrasonography, a MRI was arranged for this
patient. MRI is the imaging modality of choice for the
diagnosis of pyomyositis.**?% |t clearly demonstrates
diffuse muscle inflammation with increased signal inten-



sity on T2-weighted images and abscess formation by the
use of Gadolinium enhancement.**“¥ MRI is aso useful
in differentiating other pathological processes, such as
infectious arthritis, osteomyelitis, hematoma, or soft-tissue
tumor.™ In addition to MRI, computerized tomography
is a diagnostic tool often used for the detection of pyo-
myositis.[®9

The choice of treatment for pyomyositis depends on
its stage at presentation. During the early stage, the treat-
ment could be intravenous antibiotics alone.[***” Once an
abscess has formed, drainage, or surgical debridement,
accompanied by parenteral antibiotics, are till the gold
standard treatments.**?® Intravenous antibiotics are
usually given for 7 to 10 days™ After the patient becomes
stabilized, oral antibiotics are then given for a period of 5
to 6 weeks,*41¢

Complete recovery without long-term sequelae has
been reported in most cases of pyomyositis.>*+% Despite
advances in the diagnosis and treatment of this disease,
the reported mortality rate varies from 0.5% to 17.9%.
[131621.26] The |ong-term sequelae include osteomyelitis of
the adjacent bones, muscle scarring, residual weakness,
and functional impairment. A defect at the infected area
may also occur.!**

[ ] CONCLUSION [ ]

Primary pyomyositis is an uncommon disorder and
can be fatal. We hope that this report will help physicians
to become familiar with pyomyositis and to consider the
disease as one of the possible problems that may arise in
diabetic patients with localized muscle pain. The use of
ultrasound as a first line screening can possibly result in
the early diagnosis and treatment of primary pyomyositis.
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