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Osteomyelitis 

 Osteomyelitis is infection localised to bone; 
 

 It is one of the oldest recorded diseases, with descriptions 
dating back to the time of Hippocrates (460-370 BC); 
 

 Prior to the introduction of penicillin in 1940, the 
management of acute osteomyelitis was purely surgical; 
 

 Mortality rates remained high (about 33%) due to sepsis;  
 

 With antibiotics sepsis became less common and the goals 
of therapy changed from disease containment to cure. 



Acute osteomyelitis 

 Bone infection prior to the development of sequestra. 

 Acute osteomyelitis evolves over several days to weeks and 
can progress to a chronic infection. 

 Normal bone is highly resistant to infection. 

➡ Needs a large organism inoculation, trauma leading to 
bone damage, or the presence of foreign material. 

 Important factors in pathogenesis include:  

➡ virulence of the infecting organism(s), underlying 
immune status of the host, and the type, location, and 
vascularity of the bone. 



Chronic osteomyelitis 

 Following formation of sequestra, the infection is considered 
chronic osteomyelitis. 

 Formation of an involucrum. 

 Local bone loss.  

 Sinus tracts (if there is extension of infection through 
cortical bone). 
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Risk factors 

Systemic Factors 

 Malnutrition 

 Kidney/liver failure 

 Diabetes 

 Chronic hypoxia 

 Immunodeficiency 

 Malignancy 

 Extremes of age 

Local Factors 

 Chronic lymphedema 

 Venous stasis 

 Vessel compromise 

 Arteritis 

 Small vessel disease  

 Extensive scarring 

 Radiation fibrosis 

 Neuropathy 

 Tobacco use (> 40 cpd) 



Bacterial aetiology for  
haematogenous infections 

Adults 

 50 % S. aureus 

 30 % E. coli and coliforms 

 10 % Streptococci (GBS) 

 <5 % Candida sp.  

 Brucella melitensis 

 Mycobacterium 
tuberculosis 

 

Children 

 80 % S. aureus 

 10 % Kingella sp. 

 Mycobacterium 
tuberculosis 

 Bartonella henselae 

 Nocardia sp.  



Clinical features 

 Acute osteomyelitis 

→Symptoms progressing over days 

→Dull pain at site (with or without movement) 

→Local inflammation (redness, heat, swelling)  

→Systemic symptoms (fever, rigors) can be present 

 



Clinical features 

 Chronic osteomyelitis 

→Pain, erythema or swelling 

→Draining sinus tract (infection has extended through 
cortical bone) 

→Deep or extensive ulcers that fail to heal after several 
weeks 

→Additional presentations include non-healing fractures 
and Brodie’s abscess 

 



Diagnostic approach 

1. History and physical examination. 

2. Predisposing factors or events should be elicited (such as 
underlying diabetes, vasculopathy, invasive procedures, 
injection drug use and other predisposing factors). 

3. If bone is palpated on probing of an infected diabetic pedal 
ulcer, or visible within a wound this is sufficient for 
diagnosis of osteomyelitis and bone biopsy should be done. 

4. If osteomyelitis is suspected - plain x-rays of the involved 
area should be obtained along with blood cultures and 
laboratory studies. 

 



Diagnostic approach 

5. Findings of osteomyelitis on plain x-ray should prompt bone biopsy for 
culture to guide therapy, unless blood cultures are positive for a likely 
pathogen (such as S. aureus, a Gram-negative bacillus). 

6. If plain X-rays are normal a more sophisticated imaging modality 
should be pursued – MRI or CT. 

7. Any evidence of osteomyelitis by MRI or CT should prompt a bone 
biopsy to confirm the diagnosis and to guide antimicrobial therapy. In 
the absence of  changes of osteomyelitis by MRI or CT - osteomyelitis 
is unlikely. 

8. If blood cultures and needle aspirate cultures are negative, repeat 
bone biopsy should be performed.  

9. If this specimen is also negative, an empiric antimicrobial regimen 
should be initiated. 

 

 



Diagnostic of osteomyelitis 

→ High index of suspicion 

→ Non-specific elevated inflammatory markers. 

→ Radiology 

Dinh, MT, Abad, CL, Safdar, N.. Clin Infect Dis 2008; 47:519-527 



X-ray 

→ Cheap 

→ Readily available 

→ Can exclude other conditions 
(fracture) 

→ BUT 

→ High false negative rate 

→ Bony changes not visible within first 
2 weeks of infection 

→ Earliest changes may be osteopenia 
– nonspecific finding 

→ Can be difficult to distinguish some 
conditions from osteomyelitis eg. 
Charcot foot, normal fracture healing 

 

Image courtesy of Pr Dominique Salmon,  
Paris Descartes University 



MRI – Pros 

→ MRI is very sensitive for the 
detection of acute osteomyelitis. 

→ Abnormal marrow oedema can be 
evident as early as three to five 
days following onset of infections.  

→ It is the best modality available for 
obtaining detailed images 
delineating the extent of cortical 
destruction as well as bone marrow 
and soft tissue inflammation. 

→ Has excellent negative predictive 
value.  



MRI – Cons 

→ Marrow oedema – non-specific finding that can also be seen 
in: fracture, postsurgical change, Charcot arthropathy, 
osteonecrosis, adjacent arthritis, or neoplasm.  

→ Changes persist for weeks to months after condition 
responds to treatment thus leading to overly aggressive 
treatment.  

→ Some patients cannot have MRI as a result of implanted 
metalwork, e.g. cardiac pacemakers, implanted insulin 
pumps, etc.  

→ Expensive.  



Treatment – Surgical debridement 

→ May be necessary to remove sequestra (dead bone) or any 
necrotic non-vascularised areas.  

→ May require removal of any metalwork or re-vascularisation 
procedures.  



Treatment – Antibiotic selection 

→ Choice should be based on culture results.  

→ Antibiotics should achieve high concentrations in tissue and 
be active against biofilms.  

→ Patients may need empirical antibiotics whilst cultures 
pending => empiric choice dependent on local data but 
narrow after 48 hrs.  

→ UK current standard of car is minimum 6 weeks therapy.  

→ IV or oral? See OvIVA Trial.  

→ Oral options.  


