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Abstract

Background: Rib osteomyelitis is a rare entity, occurring in approximately 1 % or less of all cases of haematogenous
osteomyelitis. Given its rarity and clinical heterogeneity, the diagnosis of rib osteomyelitis can be challenging and
requires a high index of suspicion. We present a case of acute osteomyelitis of the rib due to community-acquired
methicillin-resistant Staphylococcus aureus (MRSA), which occurred in an otherwise healthy 3-month-old infant and
mimicked an epigastric hernia at first.

Case presentation: An otherwise healthy 3-month-old female infant was sent by her primary care paediatrician to the
paediatric emergency department for possible incarcerated epigastric hernia because for 2 days, she had suffered from
mild to moderate fever, irritability, poor feeding, and tender epigastric swelling. Ultrasonographic imaging excluded
epigastric hernia, and transthoracic echocardiography ruled out endocarditis. However, clinical assessment combined
with laboratory criteria classified the child into the high-risk group for having severe bacterial infection. Consequently,
awaiting the definitive diagnosis, she was immediately treated with a broad-spectrum regimen of intravenous
antibiotic therapy based on vancomycin (40 mg/kg/die in 3 doses) and meropenem (100 mg/kg/die in 3 doses).
Three days after admission, the blood culture result was positive for methicillin-resistant Staphylococcus aureus, and
vancomycin remained as antibiotic therapy. On day 3, a second swelling appeared at the level of the seventh left rib,
2 cm-wide, non-erythematous, mildly painful. Ultrasonography of the left chest wall on this occasion showed an image
consistent with an acute osteomyelitis of the anterior osteo-chondral region of the 7th rib and associated adjacent
periosteal and soft tissue collection and magnetic resonance imaging confirmed the osteomyelitis of the anterior
middle-distal part of the 7th left rib, near the costochondral junction. Vancomycin was continued up to a total of
6 weeks of therapy, and at the end, the child was discharged in good condition with no relapse during the follow-up.

Conclusion: This is one of the few reported cases of paediatric rib osteomyelitis caused by community-acquired MRSA.
Timely identification associated with prompt and targeted antibiotic therapy may allow full recovery.
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Background
In industrialized countries, acute osteomyelitis occurs in
approximately 8 per 100,000 children per year. In most
cases, particularly in younger children, it results from
haematogenous spreading [1]. Generally, osteomyelitis
occurs in the metaphysis of long bones. Involvement of
short bones is rare. Rib osteomyelitis accounts for no
more than 1 % of all the haematogenous osteomyelitis
cases [2]. In most children, the disease presents with
fever accompanied by a mass in the chest, anteriorly,
near the costochondral junction, or posteriorly, near the

costovertebral angle. However, sometimes, as in the case
reported here, local signs and symptoms are mild, and
no evidence of local infection is present, leading to
wrong suppositions [3], such as the diagnosis of possible
epigastric hernia. We present a case of acute osteomye-
litis of the rib due to community-acquired methicillin-
resistant Staphylococcus aureus (MRSA), which occurred
in an otherwise healthy 3-month-old infant and mim-
icked an epigastric hernia at first.

Case presentation
An otherwise healthy three-month-old female infant was
sent by her primary care paediatrician to the paediatric
emergency department for possible incarcerated epigas-
tric hernia because for 2 days, she had suffered from
mild to moderate fever, irritability, poor feeding, and
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tender epigastric swelling. The infant was born at term
after an uneventful pregnancy with no maternal infec-
tion during pregnancy, with a normal delivery, without
any local trauma, with weight and length within normal
limits and an Apgar score of 9/10. Her past medical his-
tory was unremarkable. Any local trauma was denied.
On admission, the infant was found to be pale, febrile
(axillary temperature, 39 °C), irritable, lethargic, and
feeding poorly. Examination revealed a slightly ery-
thematous soft swelling of 2 × 3 cm, mildly painful by
palpation, involving the epigastric area without any in-
flammatory local signs. The rest of her physical examin-
ation was unremarkable.
At admission, relevant laboratory findings included de-

creased haemoglobin concentration (6.8 g/dL; normal
value, ≥13.5 g/dL), increased white blood cell count
(32,000 cells/mm3; normal value, 10,000-25,000 cells/mm3)
with 65 % neutrophils, and increased C-reactive protein
(17.4 mg/dL; normal value, <4 mg/dL), procalcitonin
(1.2 ng/mL; normal value, <0.01 ng/mL), and erythrocyte
sedimentation rate (38 mm/h; normal value <10 mm/h).
Chest and abdominal radiographs were normal. Ultrasono-
graphic imaging excluded epigastric hernia, and transtho-
racic echocardiography ruled out endocarditis.
Clinical assessment combined with laboratory criteria

classified the child into the high-risk group for having
severe bacterial infection. Consequently, awaiting the de-
finitive diagnosis, she was immediately treated with a
broad-spectrum regimen of intravenous antibiotic ther-
apy based on vancomycin (40 mg/kg/die in 3 doses) and
meropenem (100 mg/kg/die in 3 doses). Three days after
admission, the blood culture result was positive for
methicillin-resistant Staphylococcus aureus, and vanco-
mycin remained as antibiotic therapy.
On day three, a second swelling appeared at the level

of the seventh left rib, 2 cm-wide, non-erythematous,
mildly painful. Ultrasonography of the left chest wall on
this occasion showed an image consistent with an acute
osteomyelitis of the anterior osteo-chondral region of
the 7th rib and associated adjacent periosteal and soft
tissue collection (Fig. 1). Magnetic resonance imaging
(MRI) confirmed the osteomyelitis of the anterior
middle-distal part of the 7th left rib, near the costochon-
dral junction (Fig. 2). It also revealed intra-thoracic in-
volvement with a small amount of pleural effusion and
localized parenchymal consolidation. In epigastrium, a
32 × 19-mm mass was documented, impacting the anter-
ior margin of the liver. Adjacent to this, two additional
flogistic intrahepatic areas (approximately 2 cm-wide
and 2.5 cm-wide) were described. No other focal alter-
ation was observed in the contest of the other intra-
abdominal organs.
During the hospital stay, the infant gradually improved,

and the laboratory parameters returned to normal values

within two weeks. No surgical drainage of the rib was
required.
After four weeks of medical therapy, follow-up MRI

showed general improvement with a marked dimen-
sional decrease of the osteo-chondral lesion of the 7th
rib (9 × 19 mm vs 22 × 25 mm) and complete resolution
of the epigastric abscess. Intrahepatic alterations were
still visible, although smaller than previously reported
(1.3 cm-wide and 0.8 cm-wide, respectively), whereas
the pleural effusion resolved completely.
The patient did not experience any MRSA-related

complications during the hospital stay. Vancomycin was
continued up to a total of 6 weeks of therapy, and at the
end, the child was discharged in good condition. A chest
radiograph obtained two weeks after discharge showed a
widening and a sclerosis of the previously affected bone,
consistent with a late effect of the preceding infection. A
concomitant sonographic examination revealed complete
resolution of the intra-abdominal abscessual lesions.
The child recovered very well, presenting a hard swell-

ing at the level of the 7th rib, which was not painful and
was stable over time, as a plausible remnant of the previ-
ous infection. In serial follow-up assessments, after three
months, no relapse of osteomyelitis was observed.

Conclusions
Our case shows that rib osteomyelitis can be easily mis-
diagnosed because of its rarity and non-specific clinical
signs. However, paediatricians should be aware of its pos-
sible clinical manifestations, maintaining a high index of
suspicion. Timely identification associated with prompt
and targeted antibiotic therapy may allow full recovery.

Fig. 1 Ultrasonography. There is a hypoechoic fluid collection (white
arrows), related to an abscess, encasing a fragmented rib (grey arrow)
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Awareness of the increasing community-acquired MRSA
infection rates may help to optimize therapeutic strategies.
Because of its rarity and because the earliest signs and

symptoms of the disease can be subtle and nonspecific,
diagnosis and adequate treatment in rib osteomyelitis
are frequently delayed. In most reported cases, the diag-
nosis exceeded a 6-month period, leading to the need
for surgical treatment to cure the patient. Even in atyp-
ical cases, early diagnosis is favoured by the use of

modern methods of diagnostic imaging [4–6]. As evi-
denced by this case, ultrasound scanning appears to be a
valuable diagnostic tool for the first evaluation of soft-
tissue changes related to bone infection [7, 8]. It reveals
pericostal oedema, which, although not specific for
osteomyelitis, can be evocative, particularly when associ-
ated with suggestive clinical signs and leading to MRI,
which remains the most sensitive and specific diagnostic
test [4–6].
From an etiologic point of view, contrary to what hap-

pens in the developing world where rib osteomyelitis is
frequently due to Mycobacterium tuberculosis [2], in
children living in industrialized countries, this disease is
mainly due to S. aureus. This case is not an exception.
However, a MRSA was evidenced as the cause of the dis-
ease. Because the child was never hospitalized and be-
cause since birth she did not suffer from any infectious
disease requiring antibiotic treatment, it is highly likely
that it was a community acquired-strain. This case high-
lights the increasing importance of community-acquired
MRSA in the aetiology of osteomyelitis [9] and the need
to include drugs active against this particular pathogen,
such as vancomycin, in the initial treatment of paediatric
osteomyelitis with later substitution with a penicillinase-
resistant betalactam antibiotic if methicillin-resistant
strains are evidenced [10].
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Fig. 2 Rib osteomyelitis: magnetic resonance imaging. The axial
T2-weighted image shows a fluid collection with high signal intensity,
encasing the anterior portion of the seventh left rib (white arrows). The
rib is deformed and fragmented, with bone marrow hyperintensity

Raffaeli et al. Italian Journal of Pediatrics  (2016) 42:37 Page 3 of 4



Received: 10 February 2016 Accepted: 4 April 2016

References
1. Riise ØR, Kirkhus E, Handeland KS, Flatø B, Reiseter T, Cvancarova M, Nakstad B,

Wathne KO. Childhood osteomyelitis-incidence and differentiation from
other acute onset musculoskeletal features in a population-based study.
BMC Pediatr. 2008;8:45.

2. Peltola H, Pääkkönen M. Acute osteomyelitis in children. N Engl J Med.
2014;370:352–60.

3. Nascimento M, Oliveira E, Soares S, Almeida R, Espada F. Rib osteomyelitis in
a pediatric patient case report and literature review. Pediatr Infect Dis J.
2012;31:1190–4.

4. McCarville MB, Chen JY, Coleman JL, Li Y, Li X, Adderson EE, Neel MD,
Gold RE, Kaufman RA. Distinguishing osteomyelitis from Ewing sarcoma on
radiography and MRI. AJR Am J Roentgenol. 2015;205:640–50.

5. Monsalve J, Kan JH, Schallert EK, Bisset GS, Zhang W, Rosenfeld SB. Septic
arthritis in children: frequency of coexisting unsuspected osteomyelitis and
implications on imaging work-up and management. AJR Am J Roentgenol.
2015;204:1289–95.

6. Pugmire BS, Shailam R, Gee MS. Role of MRI in the diagnosis and treatment
of osteomyelitis in pediatric patients. World J Radiol. 2014;6:530–7.

7. Inusa BP, Oyewo A, Brokke F, Santhikumaran G, Jogeesvaran KH. Dilemma in
differentiating between acute osteomyelitis and bone infarction in children
with sickle cell disease: the role of ultrasound. PLoS One. 2013;8:e65001.

8. Collado P, Naredo E, Calvo C, Crespo M. Role of power Doppler sonography in
early diagnosis of osteomyelitis in children. J Clin Ultrasound. 2008;36:251–3.

9. Arnold SR, Elias D, Buckingham SC, Thomas ED, Novais E, Arkader A,
Howard C. Changing patterns of acute hematogenous osteomyelitis and
septic arthritis: emergence of community-associated methicillin-resistant
Staphylococcus aureus. J Pediatr Orthop. 2006;26:703–8.

10. Liu C, Bayer A, Cosgrove SE, Daum RS, Fridkin SK, Gorwitz RJ, Kaplan SL,
Karchmer AW, Levine DP, Murray BE, J Rybak M, Talan DA, Chambers HF,
Infectious Diseases Society of America. Clinical practice guidelines by the
Infectious Diseases Society of America for the treatment of methicillin-
resistant Staphylococcus aureus infections in adults and children. Clin Infect
Dis. 2011;52:e18–55.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Raffaeli et al. Italian Journal of Pediatrics  (2016) 42:37 Page 4 of 4


	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Conclusions
	Consent
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgments
	Author details
	References



