
Acute  Osteomyelitis
and  

Septic  Arthritis





Classification



Source of 
Infection 



Structure of long 
bone



young infants and neonates
• joint capsule extends to metaphysis
• rupture of the infection leads to septic 

arthritis. 

older infants and young children
• thicker cortex and denser periosteum are 

barrier to infection
• Local tenderness from subperiosteal

edema or abscess is the rule.

late childhood and adolescence
• well localized and rarely penetrates the 

bony cortex.
• windowing or drilling, are necessary to 

obtain infected material.

Nutrient artery 
and vein  



Osteomyelitis

• Pathogenesis

• Organisms enter bone through nutrient artery

• Bacteria are deposited in metaphyseal capillary Loops

• Organisms proliferate and inflammation spreads

• Transphyseal vessels in young children facilitate spread to the epiphysis 
causing growth issues.



Osteomyelitis

Pathogenesis:

subperiosteal abscess

sinus

(Sequestrum)

(involucrum)



Epidemiology of Osteomyelitis

• 50% of cases occur in children < 5 yrs.

• Boys are 2x more likely affected

• 33% of children have history of trauma to affected bone



Pathogens 
by Age

Staph aureus

Infants:

• S. aureus

• Streptococcus agalactiae (GBS)

• Gram negative enteric bacteria

Children ≤ 3 years old

• S. aureus

• Kingella kingae

• Streptococcus pneumoniae*

• Streptococcus pyogenes

• Haemophilus influenzae type b*

Children > 3 years old

• S. aureus          N. gonorrhoeae (adolescent)

• S. pyogenes * (in the) unvaccinated or incompletely 
vaccinated child



Unusual Pathogens in Osteomyelitis

• Salmonella sp.
• Sickle cell disease



MICROORGANISMS 
ISOLATED FROM 
PATIENTS WITH 
OSTEOMYELITIS AND 
THEIR CLINICAL 
ASSOCIATIONS





Sites of 
Infection



Methicillin-susceptible S. aureus MSSA 
vs. Methicillin-resistant S. aureus MRSA

• MRSA Osteomyelitis is worse than MSSA Osteomyelitis
• Subperiosteal abscess is more common in MRSA infections

• Thrombosis seen with MRSA bone infections



Clinical Characteristics of Acute 
Osteomyelitis

• History of:



Clinical Characteristics of Acute 
Osteomyelitis

• Fever

• Pain ( point tenderness)

• Refusal to move affected extremity (

• Systemic symptoms may be absent



Physical Examination in Acute 
Osteomyelitis

• Focal swelling

• Warmth

• Redness

• Fistulous tract (rare)



Differential Diagnosis of Osteomyelitis

• Septic Arthritis

• Acute monoarticular rheumatoid arthritis 

• Sickle cell crisis: Bone infarction in child with hemoglobinopathy

• Neurologic disorder (if infant not moving limb)

• Trauma

• Malignancy: Ewing’s Sarcoma

• Gaucher’s disease



Gaucher’s disease

Bone infarction due to infiltration of Gaucher cells in the intramedullary space



Laboratory Diagnosis



Laboratory Tests:



Laboratory Diagnosis



Radiologic Diagnosis



Bony erosion of 
the anterior 
calcaneus and 
cuboid, 
suggestive of 
osteomyelitis





Bone Scan:

Focal area of increased uptake 
representing osteomyelitis in 
the region of the left iliac crest 
(arrow). 



Treatment

• Beta-lactam

• Clindamycin 

• Vancomycin

• Aminoglycosides

• Fluoroquinolones



Osteomyelitis Empiric therapy



Acute Osteomyelitis Duration of 
Treatment

4-6 weeks



Criteria for Changing to Oral Antibiotics



Criteria for Changing to Oral Antibiotics





Acute Osteomyelitis Treatment



Acute Osteomyelitis Treatment



Complications





Chronic Osteomyelitis 



Chronic Osteomyelitis 



Chronic Osteomyelitis 









Chronic Osteomyelitis 



Chronic Osteomyelitis 



Complications







Septic Arthritis
Epidemiology



1. dissemination of pathogens via the 
blood, from distant site…. (most 
common)

2. entry via penetrating trauma

3. entry via iatrogenic means

4. dissemination from an acute 
osteomylitic focus

5. dissemination from adjacent soft 
tissue infection

Route of 
infection



Septic Arthritis: Clinical
Presentation

• Systemic Sx: fever, irritability, malaise, anorexia

• Pain is an early manifestation

• Progression presents with erythema and swelling

• Upper extremity: refusal to move arm

• Lower extremity: limp, refusal to walk

• Exam shows: decreased ROM

• Warm, tender, swollen joint





Septic Arthritis



Septic Arthritis: Organisms



Pathogens by Age

Infants:
• S. aureus, Streptococcus agalactiae (GBS), Gram negative enteric bacteria

Children ≤ 3 years old
• S. aureus, Kingella kingae, Streptococcus pneumoniae*, Streptococcus pyogenes, 

Haemophilus influenzae type b*

Children > 3 years old
• S. aureus, N. gonorrhoeae (adolescent), S. pyogenes

* in the unvaccinated or incompletely vaccinated child



Sites of 
Septic 
Arthritis in 
1050 
children



Differentiating Pyogenic Arthritis of
the Hip from Transient Synovitis



Laboratory Diagnosis of Septic Arthritis

• Elevated ESR, CRP and WBC

• Synovial fluid analysis:
• WBC most helpful

• Protein and glucose not specific-

• Culture is positive in 50-60%

• Blood culture-positive in 40%



Joint Fluid



Septic Arthritis: Imaging

X ray

• MRI CT



Septic Arthritis: Imaging

Ultrasonography



Septic arthritis 
of the ankle with 
erosion of 
margins



widening of the joint 
space 



Treatment of Septic Arthritis



Deferential diagnosis 

•

•
•

•
•

•

•



Treatment of Septic Arthritis



Septic 
Arthritis: 
Empiric 

Antibiotic 
Therapy*



Treatment of Septic Arthritis

4 weeks.



Prognosis of Septic Arthritis



Poor prognostic factors  of Septic 
Arthritis









Gram-positive bacteria

Staphylococcus aureus All ages; may cause polyarticular infection; 

MRSA may be associated with venous 

thromboembolism and pulmonary disease; 

possible associated skin or soft tissue infection

Coagulase-negative staphylococci Most common cause of bacterial arthritis 

associated with prosthetic joints

Group A streptococcus (S. pyogenes) Concurrent varicella zoster virus infection

Streptococcus 

pneumoniae (pneumococcus)

Children younger than two years of age; children 

older than two years of age with underlying 

medical condition (eg, sickle cell disease, 

immunodeficiency, etc)

Group B streptococcus (Streptococcus 

agalactiae)

Infants younger than three months of age

Nocardia asteroides Chronic monoarticular arthritis with a 

granulomatous reaction



Gram-negative bacteria

Haemophilus influenzae type b (Hib) Incompletely immunized children in areas with low 

Hib immunization rates

Neisseria gonorrhoeae Newborns; usually affects joints below the hip; may 

cause polyarticular infection

Sexually active adolescents; usually occurs as part of 

disseminated infection with fever and rash; in girls 

may precede onset of menses

Neisseria meningitidis May cause polyarticular infection; 

associated rash

Salmonella species Children with sickle cell disease or related 

hemoglobinopathies

Pseudomonas aeruginosa Puncture wounds; injectable drug use

Borrelia burgdorferi (Lyme disease) Tick bite; history of erythema migrans rash; travel to 

or living in an endemic area; intermittent 

inflammatory arthritis

Brucella Travel to or living in an endemic area; ingestion of 

unpasteurized dairy products; chronic monoarticular 

arthritis with a granulomatous reaction

Mycobacteria (tuberculosis and atypical species) Chronic monoarticular arthritis with a granulomatous

reaction





• Trauma
– Mixed gram negative, gram positive and 
anaerobic bacteria

• IV Drug Abuse
– Sternal osteomyelitis with S. aureus, P. 
aeruginosa, Candida species





Criteria for Changing to Oral Antibiotics



Criteria for Changing to Oral Antibiotics




