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Abstract
Pyomyositis is a rare bacterial infection that used to prevail in tropical areas for the past
century. Nowadays though, more and more cases are reported in high-temperature climate
areas. Diagnosis is often delayed due to the variance in clinical presentation, the challenging
nature of physical examination of a child, and lack of specific laboratory investigating tools.
When the diagnosis is delayed, the outcome may be unpredictable. Multifocal localization
through hematogenous or direct spread that may affect the skeletal bone tissue is common.
Timely diagnosis and response is a race against septic shock.

We present a case series of seven children diagnosed with pyomyositis due to Staphylococcus
aureus. High or less clinical suspicion has obviously affected the final outcome since two
patients who were not treated in time were subjected to a life-threatening hazard. Five patients
who were diagnosed and treated within the first three days after initiation of their symptoms
had a predictable and good outcome without complications.
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Introduction
Pyomyositis is an infection that affects large skeletal muscle groups and forms abscesses.
Usually, the muscles of the lower limb and thigh region are affected. Quadriceps, iliopsoas and
gluteal muscles are the most common location of primary myositis [1]. Staphylococcus aureus is
the most common pathogen in children, followed by β-hemolytic streptococcus group A,
Escherichia coli and Enterococcus [2,3]. Pathogenesis and risk factors of the disease have been
proposed. These include intensive exercise and local trauma, malnutrition, viral and parasitic
infections, bacteremia, immunodeficiency or chronic illness [4].

This infection used to prevail in tropical areas but nowadays, many cases are also reported in
high-temperature climate areas. Diagnosis demands high clinical suspicion and delays may lead
to high rates of morbidity and mortality. This may be a very difficult task, since there is
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variance in clinical presentation, difficulty and unclear results in the physical examination of a
child, and lack of specific laboratory investigating tools. Imaging techniques should be
recruited if there is suspicion. Magnetic resonance imaging (MRI) is the “gold standard”
imaging technique, not only for the diagnosis but also for delineating the site of fluid
concentration and the extent of bone tissue involvement.

Οsteomyelitis through direct spread from neighbouring muscle tissue as well as multifocal
osteomyelitis through hematogenous spread is possible. We will present a series of primary
pyomyositis infection in seven children, with or without secondary bone involvement. Our data
suggest that timely attendance, high clinical suspicion and no delays in diagnosis are the main
factors that could reduce morbidity and mortality rates.

Materials And Methods
Α retrospective study of all children (16 years old and under) treated for acute primary pelvic
pyomyositis in our clinic, between January 2017 and December 2018, was performed.

We have included patients who presented with localized hip pain, limping, raised body
temperature, swelling and oedema, muscle abscess or fluid in the radiology report. Only
patients diagnosed to have primary pelvic pyomyositis in the medical record or radiology report
were included. We excluded patients presented with primary osteomyelitis, primary septic
arthritis, and secondary myositis after open trauma. Patients with chronic underlying illnesses
were also excluded.

After determining the study group meeting the above criteria, patients' age, gender, symptoms
and primary presenting complaint, preceding trauma or illness, laboratory results, pathogen
grew in culture, duration of symptoms and treatment, need for surgical intervention, in-
patient stay and follow-up were reviewed. Imaging from radiographs, ultrasonography (USG),
bone scans, computerized tomography (CT) and MRIs were also reviewed.

Finally, we have categorized our patients into those who were treated timely and into those
who were diagnosed or treated with a delay. We attempt to connect this to higher complication
rates.

Results
Pyomyositis was identified in 23 patients admitted to our hospital between January 2017 and
December 2018. After excluding patients not meeting the sample's criteria, seven patients
remained in the study group. Mean age was 8.9 years (range: three-year-old to 15-year-old) and
male patients were more susceptible than female (6:1).

The main symptom concerning all patients was hip pain. High fever (>38.5°C) was also reported
in all patients. Limping was very common (six out of seven) and so was the inability to weight
bear (four out of seven). Swelling and oedema were obvious only in two patients, probably
because of the deep site of affected muscles. One patient referred to our clinic from a provincial
hospital, presented with cellulitis of the trochanteric area. Preceding hip trauma was reported
by three patients and one had a history of otitis externa two weeks ago.

Laboratory screening was recorded at the peak of each inflammatory marker (Table 1). In all
patients, the pathogen was identified. Blood cultures, abscess cultures, or both, revealed that
all patients were infected by Staphylococcus aureus. In six patients, methicillin-sensitive
Staphylococcus aureus (MSSA) was identified, and one patient was infected by methicillin-
resistant Staphylococcus aureus (MRSA).
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White blood cells (WBC) 18400/μl (range: 12800/μl – 28000/μl)

C-reactive protein (CRP) 232 mg/L (range: 183 mg/L – 356 mg/L)

Erythrocyte sedimentation rate (ESR) 96 mm/h (range: 70 mm/h – 135 mm/h)

TABLE 1: Mean inflammatory markers, recorded when at their peak.

We have noticed that according to the records, five of the patients were diagnosed and treated
within the first three days after the initiation of their symptoms. One patient’s treatment began
five days after the initiation of hip pain because of delay in seeking medical treatment by the
parents. One patient began getting treated eight days after the beginning of his symptoms. He
reported a hip trauma a few days before.

Group 1
In the first group of the five patients who were treated timely, mean duration of symptoms until
presentation, diagnosis and initiation of treatment was 2.2 days (range: one to three days). All
patients performed radiographs and USGs on the day of their admission. USGs were usually
repeated during their hospitalization as screening and proof of improvement. CT scan was
performed in one patient two days after admission. Nuclear imaging scans were performed on
three patients. All five patients performed MRI scans two or three days after admission (Figure
1). Intravenous broad-spectrum antibiotics were administered in all patients within a few hours
of presentation. Once the pathogen was identified through blood cultures, the antibiotic
treatment was adjusted according to the antibiogram. Only one patient had to undergo drainage
of the abscess by the interventional radiologists of our hospital. Mean period of inpatient stay
was 14 days (range: 10 to 20 days). Mean period of total antibiotic treatment, oral and
intravenous, was 35 days (range: 28 to 42 days) and mean follow-up was 75 days (range: 60 to
90 days). All these patients recovered completely, as evidenced by clinical examination, C-
reactive protein (CRP) screening or the repeat of USG and MRI scan.

FIGURE 1: Magnetic resonance imaging (MRI) scan of a 10-
year-old boy. Arrows point to the fluid concentration within or
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around muscles.

Group 2
The two patients forming the second group were treated with a delay. The first patient (patient
No. 1) was an eleven-year-old male and reported a history of otitis externa two weeks before
initiation of his symptoms. Treatment began five days after the initiation of hip pain because of
delay in seeking medical treatment by the parents. Until then, he also suffered from mild fever
(up to 37.4°C) according to his parents. They were alerted when his fever grew higher
(38.2°C). The second patient (patient No. 2), a 15-year-old boy, began getting treated eight days
after the beginning of his symptoms, which were hip pain, limping, mild oedema of the hip and
mild fever (up to 37.1°C). He reports a hip trauma five days before visiting a general
practitioner in the island that he was passing the summer. His symptoms were attributed to the
hip trauma and the parents were reassured. The boy was referred to our clinic from the local
provincial hospital after he presented with fever and cellulitis over the left trochanteric and
thoracic area.

Both patients performed radiographs and USGs on the day of their admission. USGs and
radiographs were repeated during their hospitalization as proof of improvement but also as part
of a screening protocol for the proof of multifocal involvement of the disease (Figure 2). CT
scan was performed in patient No. 2 showing multifocal pyomyositis on both hip areas (Figure
3). Bone scans were performed on both patients. Both patients were subjected to MRI scans
twice during their inpatient stay.

FIGURE 2: Radiograph and ultrasonography (USG) of patient
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No. 2. Calcification of a cystic formation (abscess) next to the
left iliac wing (white arrows). USG report mentions a cystic
formation (abscess) inside the left psoas muscle with
dimensions of 3.94 cm x 2.01 cm. Swelling of soft tissue over
the left trochanteric area (yellow arrow). Lytic lesion on the left
trochanter (blue arrow).

FIGURE 3: Computed tomography (CT) scan in patient No. 2
with pyomyositis located in both hip areas.

Patient No. 1

Patient No. 1 was admitted with the diagnosis of "pyomyositis of the left hip area". On the first
day, drainage of abscess formation had to be performed. This was identified and guided by USG
imaging. The delay in treatment had led to abscess formation. Intravenous broad-spectrum
antibiotics were administered until the antibiotic treatment of abscess and blood cultures was
adjusted according to the antibiogram. MRI scan on day two after admission revealed soft tissue
but also bone and arthrosis involvement. Bone scan on day three, not only revealed soft tissue
and bone involvement but also proved the involvement of the right small finger of the upper
limb that was swollen and painful (Figure 4). The patient had to be subjected to a drainage
procedure once more on day seven after admission, due to the persistence of fever and after a
new USG imaging of the left hip area. The patient remained hospitalized for 27 days. Overall, he
was under antibiotic treatment, oral and intravenous, for 42 days (six weeks) and was followed
up for 90 days. Patient No. 1 recovered completely, as evidenced by clinical examination,
CRP screening and a repeat of MRI scan.
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FIGURE 4: Bone scan of patient No. 1. Concentration at the left
hip area and right small finger of the upper limb (arrows).

Patient No. 2

Patient No. 2 was admitted with the diagnosis "pyomyositis of the left hip area with cellulitis
over the left trochanteric and left thoracic area". He also complained about pain and oedema
over the fifth metatarsal bone of his right foot. Intravenous broad-spectrum antibiotics were
administered until the antibiotic treatment was adjusted according to the antibiogram of the
blood cultures received on day of admission. MRI scan performed on day two after admission,
revealed soft tissue but also bone and arthrosis involvement of both hips (Figure 5). On day
three after admission to our clinic the patient had to be admitted to the intensive care unit
(ICU) because of sepsis. He remained there for six days. Delay in receiving treatment had led to
a serious life-threatening condition. On day five after admission, a nuclear imaging scan was
performed (during hospitalization in the ICU). This not only revealed soft tissue and bone
involvement of both hip areas but also proved the involvement of the fifth right metatarsal
bone and the fifth left rib (Figure 6). Abscess formation in the left hip area and the right foot
had to be subjected to multiple drainage procedures, during and after hospitalization in the ICU
(Figure 7). Negative-pressure wound therapy (vacuum pump using a foam dressing on the
wound) was also applied to both areas. The patient was hospitalized for 48 days. Overall, patient
No. 2 was under antibiotic treatment, oral and intravenous, for 63 days (nine weeks) and was
followed up for six months. The patient used to report some mild pain and limping of the left
hip for five months, but finally, no sign of morbidity is present. He has recovered completely, as
evidenced by clinical examination, CRP screening and a repeat of MRI scan.
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FIGURE 5: Magnetic resonance imaging (MRI) scan of patient
No. 2. The white arrows point to bone involvement
(osteomyelitis). The yellow arrows point to the soft tissue
involvement (myositis). The blue arrows point to the arthrosis
involvement (septic arthritis).

FIGURE 6: Bone scan of patient No. 2. The arrows point to the
bone involvement.
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FIGURE 7: Wounds over the left hip and fifth right metatarsal
for the drainage of the abscesses.

Discussion
Pyomyositis is an infection that affects large skeletal muscle groups and forms abscesses.
Usually, the muscles of the lower limb and thigh region are affected. There are three stages of
presentation [3]. In the invasive stage, there may be diffuse pain with or without fever, caused
by inflammation and oedema in the muscle. Mild leukocytosis may be present. An examination
may reveal a swollen muscle, palpable abscesses or surrounding cellulitis. In the second stage
(suppurative phase), there is localized intramuscular abscess formation with systemic
symptoms. Pelvic pyomyositis can present with pain, inability to weight bear, fever and
increased inflammatory markers. Aspiration of the affected area reveals purulent material. The
majority of patients are diagnosed at this stage. In the third stage, extra muscular abscesses,
osteomyelitis, septic arthritis, sepsis or toxic shock may be present.

Staphylococcus aureus is the most common pathogen in children, followed by β-hemolytic
streptococcus group A, Escherichia coli and Enterococcus [2,3]. Pus culture positivity rates are
often high. This usually gives the etiological agent. Blood culture positivity rates are often low
[5,6]. Blood investigations may show anaemia, leukocytosis (shift to left) raised erythrocyte
sedimentation rate (ESR) and CRP. Muscle enzymes are always normal [3,5]. Pathogenesis and
risk factors of the disease have been proposed. These include intensive exercise and local
trauma, malnutrition, viral and parasitic infections, bacteremia, immunodeficiency or chronic
illness [3,4].

Diagnosis of this pathologic entity requires high clinical suspicion and may be difficult. It
should be considered in any child presenting with fever (mild or high) and acute muscle pain,
especially in the season of high temperature and high humidity and when a history of recent
trauma exists [3]. At least the patient should be observed for the next few days by parents who
should look for fever and worsening of symptoms. The role of the general practitioner or
pediatrician in this is crucial.

Finally, diagnosis is proved through imaging procedures especially when there are fever and
muscle pain, but no palpable mass. Simple radiographs may imply soft tissue swelling or even a
widened fascial plane. This is usually not a reliable proof for diagnosis but it is useful in order
to exclude any suspected bony pathology [3]. USG is used for diagnosis of muscle masses or
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cystic formations. It is also used to guide percutaneous aspiration for culture and drainage. It is
noninvasive, easily obtainable and inexpensive [7]. Bone scans (nuclear imaging scans) may be
useful in locating soft and bone tissue infections. It is more useful though in detecting
multifocal sites of the disease. MRI is preferred to CT as it is able to delineate the extent of a
muscle abscess. In many cases, the abscess is much larger than suspected by clinical
examination and MRI has become the preferred procedure for establishing the diagnosis of
pyomyositis [8-10].

After diagnosis, the next step is to cover the patient with broad-spectrum antibiotics.
Antibiotic treatment is then adjusted according to the antibiogram. Abscess drainage
depending on the size and symptoms may be necessary. In early stages, pyomyositis may be
treated conservatively with antibiotics alone or antibiotics and percutaneous aspiration.
However, surgical decompression may be required in 50% of cases [11]. Before discontinuing
antibiotics, the patient should have documented normal levels of CRP and ESR [3]. In some
cases follow-up with USG and MRI scans may be useful.

This pathologic entity is sometimes life-threatening if diagnosed late. Also, complications are
common and directly related to timely treatment. These include venous thrombosis, septic
arthritis, osteomyelitis, pneumonia, pericarditis, meningitis, sepsis and septic shock.
Recurrence of fever after drainage when the patient is receiving appropriate antibiotic
treatment suggests the presence of other abscesses needing further drainage, development of
drug resistance or drug fever [3]. Timely diagnosis and treatment are usually equivalent to
curing this potentially life-threatening situation.

Conclusions
Pyomyositis is a rare bacterial infection that used to prevail in tropical areas for the past
century. Nowadays though, increasing incidence in temperate regions is obvious.
Staphylococcus aureus is the main pathogen. Timely diagnosis and treatment are the most
important factors that affect the course of the disease. High level of suspicion is imperative for
all clinicians dealing with children pathology.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Animal subjects: All
authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of
interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was
received from any organization for the submitted work. Financial relationships: All authors
have declared that they have no financial relationships at present or within the previous three
years with any organizations that might have an interest in the submitted work. Other
relationships: All authors have declared that there are no other relationships or activities that
could appear to have influenced the submitted work.

References
1. Comegna L, Guidone PI, Prezioso G, et al.: Pyomyositis is not only a tropical pathology: a case

series. J Med Case Rep. 2016, 10:372. 10.1186/s13256-016-1158-2
2. Mitsionis GI, Manoudis GN, Lykissas MG, Sionti I, Motsis E, Georgoulis AD, Berisa AE:

Pyomyositis in children: early diagnosis and treatment. J Pediatr Surg. 2009, 44:2173-2178.
10.1016/j.jpedsurg.2009.02.053

3. Verma S: Pyomyositis in children. Curr Infect Dis Rep. 2016, 18:12. 10.1007/s11908-016-0520-
2

2019 Angelis et al. Cureus 11(4): e4463. DOI 10.7759/cureus.4463 9 of 10

https://dx.doi.org/10.1186/s13256-016-1158-2
https://dx.doi.org/10.1186/s13256-016-1158-2
https://dx.doi.org/10.1016/j.jpedsurg.2009.02.053
https://dx.doi.org/10.1016/j.jpedsurg.2009.02.053
https://dx.doi.org/10.1007/s11908-016-0520-2
https://dx.doi.org/10.1007/s11908-016-0520-2


4. Taksande A, Vilhekar K, Gupta S: Primary pyomyositis in a child . Int J Infect Dis. 2009, 13:149-
151. 10.1016/j.ijid.2008.08.013

5. Verma S, Singhi SC, Marwaha RK, Singhi P, Singh S, Singh M: Tropical pyomyositis in
children: 10 years experience of a tertiary care hospital in northern India. J Trop Pediatr. 2013,
59:243-245. 10.1093/tropej/fmt005

6. Adamski GB, Garin EH, Ballinger WE, Shulman ST: Generalized nonsuppurative myositis with
staphylococcal septicemia. J Pediatr. 1980, 96:694-697. 10.1016/S0022-3476(80)80745-1

7. Unnikrishnan PN, Perry DC, George H, Bassi R, Bruce CE: Tropical primary pyomyositis in
children of the UK: an emerging medical challenge. Int Orthop. 2010, 34:109-113.
10.1007/s00264-009-0765-6

8. Soler R, Rodríguez E, Aguilera C, Fernández R: Magnetic resonance imaging of pyomyositis in
43 cases. Eur J Radiol. 2000, 35:59-64. 10.1016/S0720-048X(99)00108-4

9. Trusen A, Beissert M, Schultz G, Chittka B, Darge K: Ultrasound and MRI features of
pyomyositis in children. Eur Radiol. 2003, 13:1050-1055. 10.1007/s00330-002-1585-x

10. Moran GG, Duran CG, Albinana J: Imaging on pelvic pyomyositis in children related to
pathogenesis. J Child Orthop. 2009, 3:479-484. 10.1007/s11832-009-0206-5

11. Boulyana M, Kilani MS: Nontropical pyomyositis complicated with spinal epidural abscess in
a previously healthy child. Surg Neurol Int. 2014, 5:119-121. 10.4103/2152-7806.130718

2019 Angelis et al. Cureus 11(4): e4463. DOI 10.7759/cureus.4463 10 of 10

https://dx.doi.org/10.1016/j.ijid.2008.08.013
https://dx.doi.org/10.1016/j.ijid.2008.08.013
https://dx.doi.org/10.1093/tropej/fmt005
https://dx.doi.org/10.1093/tropej/fmt005
https://dx.doi.org/10.1016/S0022-3476(80)80745-1
https://dx.doi.org/10.1016/S0022-3476(80)80745-1
https://dx.doi.org/10.1007/s00264-009-0765-6
https://dx.doi.org/10.1007/s00264-009-0765-6
https://dx.doi.org/10.1016/S0720-048X(99)00108-4
https://dx.doi.org/10.1016/S0720-048X(99)00108-4
https://dx.doi.org/10.1007/s00330-002-1585-x
https://dx.doi.org/10.1007/s00330-002-1585-x
https://dx.doi.org/10.1007/s11832-009-0206-5
https://dx.doi.org/10.1007/s11832-009-0206-5
https://dx.doi.org/10.4103/2152-7806.130718
https://dx.doi.org/10.4103/2152-7806.130718

	Multifocal Οsteomyelitis Localization after Pyomyositis in Children: Importance of Timely Response
	Abstract
	Introduction
	Materials And Methods
	Results
	TABLE 1: Mean inflammatory markers, recorded when at their peak.
	Group 1
	FIGURE 1: Magnetic resonance imaging (MRI) scan of a 10-year-old boy. Arrows point to the fluid concentration within or around muscles.

	Group 2
	FIGURE 2: Radiograph and ultrasonography (USG) of patient No. 2. Calcification of a cystic formation (abscess) next to the left iliac wing (white arrows). USG report mentions a cystic formation (abscess) inside the left psoas muscle with dimensions of 3.94 cm x 2.01 cm. Swelling of soft tissue over the left trochanteric area (yellow arrow). Lytic lesion on the left trochanter (blue arrow).
	FIGURE 3: Computed tomography (CT) scan in patient No. 2 with pyomyositis located in both hip areas.
	FIGURE 4: Bone scan of patient No. 1. Concentration at the left hip area and right small finger of the upper limb (arrows).
	FIGURE 5: Magnetic resonance imaging (MRI) scan of patient No. 2. The white arrows point to bone involvement (osteomyelitis). The yellow arrows point to the soft tissue involvement (myositis). The blue arrows point to the arthrosis involvement (septic arthritis).
	FIGURE 6: Bone scan of patient No. 2. The arrows point to the bone involvement.
	FIGURE 7: Wounds over the left hip and fifth right metatarsal for the drainage of the abscesses.


	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


