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SUMMARY

Osteomyelitis is an inflammation of the bone marrow, secondary to infection, most commonly caused by
bacteria. It has a bimodal presentation and may be limited to one part of the bone or involve multiple regions.
The different imaging methods are of great importance for diagnostic complementation in the different phases
of the disease and imaging findings vary according to the clinical presentation and age of the patient. The
importance of ultrasound for the early diagnosis of osteomyelitis is highlighted.
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ABSTRACT

Osteomyelitis is an inflammation of the bone marrow, secondary to infection, most commonly caused by bacteria. It
has a bimodal presentation and may be limited to one part of the bone or involves multiple regions. The different
imaging methods are of great importance in the diagnosis in the different phases of the disease and imaging
findings vary according to the clinical presentation and age of the patient. We highlight the importance of ultrasound
for the early diagnosis of osteomyelitis.

Keywords: Osteomyelitis. Radiology. Ultrasound.

1. INTRODUCTION

Osteomyelitis is an inflammation of the bone marrow, secondary to infection, most commonly caused by
bacteria. It can also occur due to other, more uncommon etiologies, such as fungal (Candida spp., Candida
albicans, Aspergillus spp..), especially in immunocompromised patients. It may be limited to one part of the
bone or involve multiple regions, such as the marrow, cortex, periosteum and adjacent soft tissues. The clinical
picture varies according to the age group. Children can presentlocal edema, pain, reduction or refusal of
movement of the affected limb, while in adults the condition is generally insidious.

2. MATERIAL AND METHOD

To prepare this work, a bibliographic survey was carried out based on the analysis of articles and literature
related to the subject. The scientific material addressing the different aspects of osteomyelitis was
researched in databases such asNIH (National Library of Medicine), UpToDate and SciELO. The chosen
keywords and their corresponding words in English were: osteomyelitis, radiology and ultrasonography.

3. RESULTS
.1 PATHOGENESIS
Staphylococcus aureusis the most prevalent etiological agent, being responsible for up to 95%
of cases, but agents such asStaphylococcus epidermitisand species of Enterobacter. Other

microorganisms are more common in specific groups, such asSolomonella,in patients with sickle
cell anemia, andPseudomonaslt isKlebisiella,in intravenous drug users.
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3.2. FORMS OF INFECTION

Three main ways osteomyelitis spreads are described:

Local infection due to contiguity: caused by infection of adjacent soft tissues, due to trauma,
orthopedic surgery, especially when related to prostheses. Secondary to vascular insufficiency,
especially in diabetic patients, which in most cases is related to infection of the soft tissues of the
lower limb that spreads to the bone.

Direct inoculation:spread from open fractures, animal bites or direct puncture wounds. Hematogenous
spread: more common in children, predominantly affecting the long bones and, in the elderly, particularly
affecting the vertebral bodies. The main site that predisposes infection is the bone metaphysis, as it has a
slower local blood supply, which creates an ideal environment for bacterial proliferation.

3.3. ACUTE OSTEOMYELITIS

In acute osteomyelitis, the inflammatory response takes days or weeks. Bacterial proliferation generates a
suppurative inflammatory response, leading to the accumulation of pus inside

of the medullary cavity, which increases local pressure and consequently vascular congestion, generating a
reduction in local blood flow. The persistence of the infectious process without treatment leads toformation of a
granulation tissue around the pus located in the bone marrow, forming a well-defined intraosseous abscess,
called an abscess of Brodije.

In turn, with the formation of the abscess of Brody,The lack of early diagnosis and therapy can lead to
the disease progressing to chronicity.

4. IMAGING METHOD
4.1 ULTRASOUND

Ultrasonography is a widely available method in medical centers and focuses its importance on initial
diagnosis.in osteomyelitis, exclusion of findings related to septic arthritis and deep vein thrombosis, which
may be associated with the disease.

Deep soft tissue edema is considered the earliest sign, present in the first three days after the onset of
symptoms, as well as the presence of a collection around the bone surface. Increased blood flow within or
around the periosteum can be demonstrated with a Power Doppler or Color Doppler study. It is also possible to
observe the thickening and elevation of the periosteum with a suberiosteﬂli‘_gyjdrtayer.

Figure 1 - Collection located in the deep subcutaneous tissue, in contact with the bone surface. Axial (A) and sagittal (B) showing deep
collection (asterisk), located in the distal metaphyseal third of the femur (white arrow).

Source:Paliwal AK, Sahdev R, Deshwal A, Ram B. Role of ultrasound in the diagnosis of pediatric acute osteomyelitis. ] Ultrason.
2021;21(84):34-40. doi: 10.15557/)oU.2021.0005. Epub 2021 Mar 8. PMID: 33791114; PMCID: PMC8008204.
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Figure 2 - Color Doppler. A. Increased vascularization around the bone and subperiosteal collection (white arrow). B. Increased
vascularity around the bone surface and deep subcutaneous tissue, and subperiosteal collection (asterisk).

Source:Paliwal AK, Sahdev R, Deshwal A, Ram B. Role of ultrasound in the diagnosis of pediatric acute osteomyelitis. ] Ultrason.
2021;21(84):34-40. doi: 10.15557/)oU.2021.0005. Epub 2021 Mar 8. PMID: 33791114; PMCID: PMC8008204.

5. FINAL CONSIDERATIONS

The variable radiological aspects of osteomyelitis can be explained by the different pathogenic
mechanisms involved in the spread of the disease. Ultrasound is a modality that enables early diagnosis in
cases of suspected acute osteomyelitis, especially in children, in addition to enabling assessment of
possible joint involvement and thus promoting the shortest possible therapeutic management.

6. REFERENCES

Dessimpel J, Posadzy M, Vanhoenacker F.The Many Faces of Osteomyelitis: A Pictorial Review. ] Belg
Soc Radiol. 2017 May 11;101(1):24. doi: 10.5334/jbr-btr.1300. PMID: 30039016; PMCID: PMC6032807.

Gabbott B, Faria G, Lawson G, Daly KABrodie's abscess with soft tissue collection-complicating an
already difficult diagnosis. ] Surg Case Rep. 2018 Jan 25;2018(1):rjx263. doi: 10.1093/jscr/rjx263. PMID:
29383243; PMCID: PMC5786206

Gold RH, Hawkins RA, Katz RD.Bacterial osteomyelitis: findings on plain radiography, CT, MR, and
scintigraphy. AJR Am ] Roentgenol. 1991 Aug;157(2):365-70. doi: 10.2214/ajr.157.2.1853823. PMID:
1853823.

Hatzenbuehler J, Pulling T).Diagnosis and management of osteomyelitis. Am Fam Physician. 2011 Nov
1,84(9):1027-33. PMID: 22046943.

Khanna G, Sato TS, Ferguson P.Imaging of chronic recurrent multifocal osteomyelitis. Radiographics. 2009
Jul-Aug;29(4):1159-77. doi: 10.1148/rg.294085244. PMID: 19605663.

Kornaat PR, Camerlinck M, Vanhoenacker FM, De Praeter G, Kroon HM.Brodie's abscess revisited.BR-
BTR. 2010 Mar-Apr;93(2):81-6. PMID: 20524516.

ee Y], Sadigh S, Mankad K, Kapse N, Rajeswaran G.The imaging of osteomyelitis.Quant Imaging Med
urg. 2016 Apr;6(2):184-98. doi: 10.21037/qims.2016.04.01. PMID: 27190771; PMCID: PM(C4858469.

Lew DP, Waldvogel FA. Osteomyelitis.Lancet. 2004 Jul 24-30;364(9431):369-79. doi: 10.1016/50140-
6736(04)16727-5. PMID: 15276398.

Paliwal AK, Sahdev R, Deshwal A, Ram B.Role of ultrasound in the diagnosis of pediatric acute
osteomyelitis.] Ultrason. 2021;21(84):34-40. doi: 10.15557/JoU.2021.0005. Epub 2021 Mar 8. PMID:
33791114; PMCID: PMC8008204.

@ @ This is an article published in open access (OpenAccess) under the CreativeCommonsAttribution license, which allows use,

distribution and reproduction in any medium, without restrictions as long as the original work is correctly cited.



Taghreed Ezzat, Azza Abd EL-Hamid, Mohamed Mostafa, Laila EL-Kady,Early diagnosis of acute
osteomyelitis in children by high-resolution and power Doppler sonography,The Egyptian Journal of
Radiology and Nuclear Medicine,Volume 42, Issue 2,2011,Pages 233-242,ISSN 0378-603X,https://doi. org/
10.1016/j.ejrnm.2011.05.002.(https://www.sciencedirect.com/science/article/pii/S0378603X1100026X .

Wessels MI, Baeyaert M, Termote JL, Vanhoenacker FM, De Schepper AM and Parizel PM, 2010.Acute
osteomyelitis./BR-BTR, 93(2), p.107. DOI: http://doi.org/10.5334/jbr-btr.159

@ @ This is an article published in open access (OpenAccess) under the CreativeCommonsAttribution license, which allows use,

distribution and reproduction in any medium, without restrictions as long as the original work is correctly cited.



