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REVIEW ARTICLE

Pyomyositis. A literature review

Georgios Drosos

From Athens Naval Hospital, Athens, Greece

Pyomyositis is a primary bacterial infection of the
skeletal muscles. It is known as tropical myositis as
most cases have been reported in patients living in
tropical areas and, until recently, it was considered
unusual in the temperate zone. The condition is
usually diagnosed late, and for this reason it is
followed by an increased morbidity and sometimes a
significant mortality rate. A review of the literature
indicates a possibly rising incidence in non-tropical
areas. This condition should be considered in
patients with muscle pain, fever, leucocytosis,
elevated ESR and CRP, in tropical and non-tropical
countries, in previously healthy patients as well as
in patients suffering other health problems, particu-
larly HIV infection. An MRI investigation should be
performed early as it is the imaging technique of
choice during the first stage of the disease. A case of
a primary iliopsoas pyomyositis diagnosed during
the initial stage using MRI is presented as an
illustration

INTRODUCTION

Pyomyositis is a primary bacterial infection of
the skeletal muscles (4, 8, 26, 41, 46). Although it is
known as tropica myositis as most cases have
been reported in patients living in tropical aress,
reports from non-tropical areas have increased (2,
14, 17, 33). The disease is usually diagnosed late and,
for this reason, it is followed by an increased
morbidity and sometimes a significant mortality
rate (1, 8, 26, 27, 33).

[liopsoas pyomyositis is usually secondary to
direct invasion from an adjacent source of infection
such as spina, gastrointestinal or urinary tract
infection (s, 9, 13, 19, 22, 30, 38, 51, 55). Primary iliop-
soas pyomyositis is rare and is usualy diagnosed
late during the purulent stage (33-35, 55).

A case of primary iliopsoas pyomyositis diag-
nosed during the initial stage using MRI is present-
ed. A review of the literature indicates a possibly
rising incidence of pyomyositis in non-tropical
areas and a changing presentation as the disease is
more often diagnosed in patients having genera
health problems, particularly HIV infection.

CASE REPORT

A 42-year-old female patient presented with a
three-day history of left hip pain and limping.
There was no history of trauma or correlated past
illness. The patient was not on any medication and
she had not traveled abroad for along time.
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Fig. 1. — Frontal view of the left hip showing an increased signal on T2-weighted images involving the iliopsoas muscle, and fluid
collection in the hip joint.

Clinically, she was limping, the movements of
the hip were restricted and painful, and her temper-
ature was 37.8°C. Radiographs were normal, full
blood count showed leucocytosis of 12 x 109/mm?
with increased neutrophiles, erythrocyte sedimen-
tation rate (ESR) of 30 mm in 1 hour and C-reac-
tive protein (CRP) was 38 mg/I.

An urgent MRI examination of the pelvis and
hips showed an increased signal on T2-weighted
images involving the left iliopsoas muscle as well
as fluid collection inside the hip joint (fig 1, 2). A
CT-guided hip aspiration was performed. No
microorganisms were identified on Gram stain, but
the fluid was inflammatory with neutrophiles.
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In 48 hours the clinical picture became more
severe than it was on admission, the ESR raised
to 8 mm/hr and CRP was 96.8 mg/l, but no
microorganisms were cultured in the joint fluid. The
provisional diagnosis was infectious myositis of
the iliopsoas muscle and intravenous antibiotic
treatment with Ciprofloxacin and Rifabycin was
started.

The pain significantly subsided. There was an
obvious improvement in the movements of the hip
in 24 hours. ESR and CRP values dropped. In one
week the patient was able to walk without support,
and ESR and CRP were back to normal values in
ten days.
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Fig. 2. — T2-weighted images of the pelvis showing an increased signal involving the left iliopsoas muscle (small arrow) and fluid
collection inside the hip joint (large arrow).

Despite an extensive clinical and laboratory
investigation including ultrasound and CT-scan
examination of the abdomen, pelvis and lumbar
spine, and laboratory tests for rheumatologic,
autoimmune, connective tissue and immunodefi-
ciency disorders, including HIV infection, no other
abnormality was found. Cultures of the joint fluid
for tuberculosis were also negative.

The antibiotic treatment was continued intra-
venously for 2 weeks and orally for another
4 weeks. Two weeks later, a new MRI showed
improvement of the increased signal on T2-weight-
ed images of the left iliopsoas muscle and the
patient was discharged from the hospita ; she was
asymptomatic.

Clinical and laboratory checks 6 weeks, 3 months
and 6 months later revealed no signs of infection. A
further MRI a six months was normal and the
patient has remained asymptomatic for almost one
year now.

DISCUSSION
History
Traquair (46) credited Virchow for the earliest

mention of pyomyositis but according to Patel et
al (33), the first true description was probably by

Scribain 1885, as a disease endemic to the tropics
- hence the term, tropical pyomyositis. Until
recently, pyomyositis was indeed considered as
unusual in the temperate zone (39).

Later on, it was noted that the number of report-
ed cases of pyomyositis in temperate climates had
increased (2, 14, 17, 33). Over the last decades there
has been growing concern as the disease has been
reported with increasing frequency in the United
States (44) and North America (10, 18) as well asin
other non-tropical areas like European coun-
tries (16, 20, 29).

Most reports have been case reports or reports of
small series of patients (5) and thus the true preva-
lence of pyomyositis in non-tropical areas has not
as yet been actually determined. It is not clear
whether its incidence in non-tropical areas has
really increased, or whether the disease is more
recognised (8).

Nevertheless we should probably adopt the state-
ment that ““pyomyositis is a disease of both tem-
perate and tropical climates” (33).

Demographics
The tropical disease occurs in all age groups

with a peak incidence at two age ranges, from two
to five and from 35 to 40 years, with a male to
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female ratio of 4:1 (8). The non-tropical disease
shows a 30-50 and 60-70 years peak, with a 3:1
male to female ratio (15). In a recent review of 676
reported cases, the ages of the patients ranged from
two monthsto 82 years, it was more common in the
first and second decades of life and there was a
dlight male predominance (5).

I nvolvement

Although any skeletal muscle can be involved,
the disease has a predilection for the large muscle
masses of the body (8, 33). The most common site of
involvement is the quadriceps muscle (65%), fol-
lowed by the gluteal muscles (35%) (8).

Multiple muscle involvement occurs in 12-60%
of the patients (5, 8, 17, 26, 41, 46).

No significant difference between tropical and
non-tropical cases was found regarding the topo-
graphical involvement (15).

Pathology-presentation

Pyomyositis usually presents as a subacute
infection of skeletal muscle, but may also present
as a diffuse inflammatory or a rapidly progressing
MYONeCrotic Process (36, 41, 43, 48).

The presentation of the disease depends on its
stage when the patient is first seen. Typical
pyomyositis has been divided in three clinica
stages (8). Only 2% of the patients presented at the
first stage, the so-called “invasive stage” lasting
about ten days. Signs of inflammation are minimal.
The patients present with muscle pain, fever, mild
leukocytosis, and elevated ESR. Other findings
may be anaemia and eosinophilia (in tropical
cases) (8). The second stage is the “suppurative
stage”. Usually this stage is between 10 and
21 days from the onset of symptoms. More than
90% of the patients presented in this stage. Signs of
inflammation are more marked with tenderness and
marked oedema of the muscle, fever and leuko-
cytosis (8). The final stage is the “late stage”. The
patient is truly sick, with high fever, toxicity and
occasionally septicaemia and coma may be found.
About 5% of the patients presented in this stage (g).
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Although classically healthy young males devel-
op the disease, atypical presentation may occur in
patients with comorbid conditions such as human
immunodeficiency virus (HIV) infection, diabetes
mellitus, haemopoietic disorders, and other condi-
tions with defective neutrophile function (5, 33).

Aetiology-pathogenesis

Tropical pyomyositis was described in associa-
tion with tropical climate and occasionally in asso-
ciation with trauma, parasites, nutritional deficien-
cies, viruses and spirochetes and it was therefore
suggested that these are possibly aetiologic fac-
tors(s, 39), but datafrom arecent review do not sup-
port this suggestion (5).

Non-tropical pyomyositis has been recognised
with increasing frequency in individuals with HIV
infection (5, 9, 14, 17, 18, 33, 49, 50) and other chronic
conditions such as diabetes mellitus, dermato-
myositis or malignant disease (14, 17, 18, 33, 39).

In a review of English-language literature,
Gomez-Reino et al (15) found that about two-thirds
of the patients with non-tropical pyomyositis have
been reported to have comorbid conditions such as
HIV infection, diabetes mellitus, haemopoietic
disorders, and other conditions with defective
neutrophil function.

Bickels et al (5) in areview study of all reported
cases found that approximately half of the patients
presenting with pyomyositis when they are more
than thirty years of age have an underlying condi-
tion.

Micro-organisms

Staphylococcus is the most common organism,
accounting for 90% of the cases(8). In non-tropical
cases the frequency of staphylococcal infection is
lower -about 60% - while other microorganisms are
involved in about 40% of the cases (15).

I nvestigation

Routine laboratory tests show leukocytosis with
elevated neutrophile count, an elevated ESR,
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normal creatine phosphokinase and aldolase, andin
tropical cases eosinophilia has also been report-
ed (8,9, 15, 28, 33).

Blood cultures were positive only in 5% of tropi-
cal cases (8) whereas in non-tropical cases septi-
caemiawas more frequently reported, in about one-
third of the patients (31, 33).

Plain radiography is used essentially to rule out
bony lesions, as radiological findings suggestive of
muscle infection are rare (2, 42).

MRI shows (a) adiffuse muscle enlargement and
an increased signal intensity on T2-weighted image
during the initial stage and (b) the muscle abscess
with a high-signal-intensity rim on T1-weighted
image during the later stage (3, 12, 54). Thus MRI
aids in early diagnosis, staging of the disease and
differential diagnosis (3, 12, 23, 32, 37, 54).

CT demonstrates an asymmetric muscle enlarge-
ment, focal areas of low attenuation or gas forma
tion and a peripheral enhancement after contrast
medium injection (17, 28, 33, 48, 55).

Ultrasonography also shows an abnormal echo-
texture of a bulky muscle with a hypo-echoic focal
lesion occasionally containing internal debris and
air bubbles (28, 45, 50).

CT and ultrasonographic features may not be
specific during the early “invasive” phase of the
disease as they may fail to demonstrate the diffuse
inflammatory changes, but both are useful in guid-
ing percutaneous catheter drainage of the abscess
during later stages (30, 44, 53, 54).

Diagnosis and differential diagnosis

Diagnosis is often delayed because (a) the
patients usualy present late, (b) the disease israre
and physicians are not familiar with the entity, (c)
the symptoms and clinical signs during the initial
stage are atypical and (d) many patients have an
underlying condition (5, 8, 33).

Differential diagnosis depends on the area
involved and includes osteomyelitis, deep venous
thrombosis, cellulitis, haematoma, malignant
tumours, synovitis, septic arthritis, and, for iliop-
soas pyomyositis, appendicitis, diverticulitis and
other causes of peritonitis (17, 21, 33, 39, 51).

Treatment

Early recognition during the pre-suppurative
phase followed by prompt antibiotic treatment will
abort the invasion and results, amost always, in
rapid resolution of the muscle infection without
surgical drainage (8, 11, 34, 44).

The later stages require either incision and
drainage (8, 17, 18, 28) oOr percutaneous catheter
drainage under CT or ultrasonographic guid-
ance (30, 44, 55) as well as antibiotic therapy.

Results

The overall results are very satisfying if the dis-
ease is recognised and managed aggressively in the
early stages (8, 18, 27).

The late stages carry a penalty of increased mor-
bidity and protracted hospital stay, and may (a)
result in local extension to adjacent bone or joint,
(b) cause a compartment syndrome, () cause a
remote infection such as pericarditis, endocarditis,
myocarditis, lung and brain abscesses, renal fail-
ure, (d) result in septicaemia and (€) cause death (1,
8, 26, 27, 33). Mortality in large reported series varies
between 0.89% and 10% (1, 8, 26, 27, 33).

I liopsoas pyomyositis

Iliopsoas infection is either primary or - most
commonly - secondary to direct invasion from an
adjacent source of infection in gastrointestinal, uri-
nary tract or adjacent bony structures (6, 8, 9, 13, 19,
22, 25, 28, 30, 38, 51, 55).

Peripelvic deep soft tissue, muscular, and joint
infection can pose a diagnostic challenge for the
emergency physician (24, 40, 51) and some authors
believe that MRI of the pelvis should be undertak-
en at an early stage (32, 47).

Pyomyositis of the iliopsoas is typically associ-
ated with fever, hip pain and limping and the affect-
ed hip is held in flexion and external rotation (2, 7,
28, 35). Hip movements are painfully restricted and
internal rotation and extension in particular, usual-
ly elicit pain by stretching the iliopsoas muscle (2,
7, 35).
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Very often other symptoms such as back pain,
femoral neuropathy or lower abdominal pain are
present and thus the clinical presentation of prima-
ry iliopsoas pyomyaositis is often insidious, symp-
toms and signs are often obscure and diagnosis and
treatment are therefore often delayed (33-35, 55).
Thus most of the cases have been diagnosed during
the second or third stage when an iliopsoas abscess
has been formed ; even then, the diagnosis is often
not considered at first and many cases have been
treated for various other conditions (20, 21, 28, 33, 51,
55).

Differential diagnosis of iliopsoas pyomyaositis
should include septic arthritis, osteomyelitis,
thrombophlebitis, cellulitis, haematoma, malignant
tumours, appendicitis, diverticulitis and other
causes of peritonitis (20, 21, 33, 51, 55).

Clinically, the most common and recognised dis-
ease associated with limping, hip pain and fever is
septic hip arthritis and it is difficult to differentiate
septic arthritis from pyomyositis (2, 7, 9, 21).

Treatment of primary iliopsoas pyomyositis is
the same as in other myositis. Most of the cases
have been treated with drainage and antibiotics as
they have been diagnosed late and very few cases
have been treated with antibiotics alone (6, 8, 28, 33,
55).

In our casetheclinical and laboratory findings of
infection, the MRI findings of muscle oedema, and
the improvement after antibiotic treatment were
consistent with muscle infection. We suggest that
the hip joint fluid was reactive as no microorgan-
isms were isolated.

Differential diagnosis of muscle oedema
includes trauma, overuse, intramuscular haemor-
rhage, other types of myositis, early stage of dener-
vation, collagen vascular disease, radiation, necro-
Sis, tumour, venous thrombosis (51, 52).

The extensive clinical and laboratory investiga-
tion aswell asthe clinical course with the antibiot-
ic treatment have excluded other diagnoses in our
patient. Should there have existed a history of trau-
ma or overuse, this could not have excluded
pyomyositis. Most of the other causes should have
ahistory or specific clinical and/or |aboratory find-
ings. In any case initiation of antibiotic treatment
for pyomyositis does not impose any additional dif-
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ficulty in diagnosing these conditions while early
treatment of pyomyositis markedly improves the
outcome. In our case MRI was valuable in diag-
nosing the lesion early as well as in demonstrating
the improvement after two weeks of treatment.

CONCLUSION

Although pyomyaositis is not common, it should
be considered in patients with muscle pain, fever,
leucocytosis, elevated ESR and CRP, in tropical
and non-tropical countries, in previousy healthy
patients as well as in those having co-morbid
conditions.

An MRI investigation should be performed early
asit isthe imaging study of choice during the first
stage of the disease.

Based on the existing literature, one could sug-
gest that any patient with signs of infection with
muscle pain, fever, leucocytosis, elevated ESR and
CRP, and muscle oedema on MRI in asingle mus-
cle, should be treated early with antibiotics as a
pyomyaositis in order to avoid the increased mor-
bidity and significant mortality that characterise the
disease when is diagnosed during later stages. In
the same time other sites of infection and other
causes of muscle oedema should be excluded.
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