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Objectives 

1. Pyogenic osteomyelitis 

1. List routes by which bacteria reach bone 

2. List organisms commonly responsible for pyogenic 
infection in bone 

3. Understand how location of osteomyelitis is 
influenced by vascular supply to the bone. 

4. Know morphology of acute and chronic lesions 

5. Define the terms involucrum and sequestrum 

2. Tuberculous osteomyelitis (PottΩs disease) 

Describe the following aspects of tuberculous osteomyelitis: 

1. Incidence 

2. Bones affected 

3. Clinical consequences 

3. Pyogenic suppurative arthritis 

Describe the following aspects of pyogenic suppurative arthritis: 

1. Pathogenesis 

2. Bacteria commonly involved 

3. Characteristics of joint fluid in septic arthritis 
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OSTEOMYELITIS 

o  OSTEOMYELITIS : inflammation of bones and marrow 

¶ Frequently manifests as a primary solitary focus of disease 

¶ May be a complication of any systemic infection 

¶ All types of organisms, including viruses, parasites, fungi and bacteria can 

produce osteomyelitis. 

¶ The most common are infections caused by certain  

pyogenic bacteria and mycobacteria  

- Osteo = bone , myelo = marrow , itis = inflammation 

- Solitary : occurring singly ( it is mean that it occurs in one place only ) 

- It may transfer from an infection in the skin or tonsil .., etc. to the bone marrow  

 

o PYOGENIC OSTEOMYELITIS: 

       is almost always caused by bacteria. 

1. Hematogenous spread. 

2. Extension from a contiguous site. 

3. Direct implantation. 

- Hematogenous : by way of the blood 

- contiguous site : surrounded tissue  

- Direct implantation : by injury exposing the bone to local infection  
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o  PYOGENIC OSTEOMYELITIS (cont): 

 

¶  CAUSES: 

1. Staphylococcus aureus is responsible for 80% to 90% the 

cases of pyogenic osteomyelitis in which an organism is 

recovered. 

 

2. Staph. aureus  expresses receptors to bone matrix 

components, may be related to the fact that facilitating 

its adherence to bone tissue. 

 

3. E.coli, Klebsiella and Pseudomonas are more frequently 

isolated from patients with genitourinary tract infections 

or with intravenous drug abusers. 

 

4. Mixed bacterial infections can be seen in the setting of 

direct spread during surgery or open fractures. 

 

рΦ Salmonella infections for unknown reasons common in 

sickle cell patients. 

   

¶ In 50% of the cases no organisms can be isolated. 

   

Isolated = they can be identify after culturing  

# Diagnosis of osteomyelitis is often based on :   

- radiologic results  

 - Culture of material taken from a bone biopsy 
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PYOGENIC 
OSTEOMYELITIS 

Stages  

 

Acute Sub-acute Chronic 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

o PYOGENIC OSTEOMYELITIS (cont): 

 

¶ Sites of involvement: 

— Influenced by the vascular circulation, which varies with age. 

—  

1. Neonates (newborn child): the metaphyseal vessels 

penetrate the growth plate, resulting in frequent infection of 

the metaphysis, epiphysis or both. 

 

нΦ .metaphyseal Children: 

 

оΦ regions. subchondraland  epiphyses Adults: 
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o SEQUENCE OF INFECTION: 

—    

¶ Once localized in bone, the bacteria proliferate and induce an acute 

inflammatory reaction and cause cell death. 

 

¶ Dead pieces of bone is known as the sequestrum. 

 

¶ Rupture of the periosteum Ҧsoft tissue abscess formation 

Ҧdraining sinuses. 

- In the beginning , there will be : an accumulation of neutrophils , exudation and 

vasodilatation ( still acute )  

- it results in bone necrosis due to compression of the vascular structures  (sequestrum )  

 

¶ Necrosis of the bone within first 48 hrs. 

¶ Spread of bacteria and inflammation within the shaft of the 

bone and may percolate through the haversian systems to 

reach the periosteum. 

¶ In children, the periosteum is loosely attached to the cortex; 

therefore sizable subperiosteal abscess formation occurs. 

¶ Further ischemia and bone necrosis occurs. 

- percolate = pass through 

- In children, the periosteum is loosely attached to the cortex , it means that there will be 

more area for exudate between them which provides more pressure on the blood supply 

and that leads to more necrotic and dead cell . 
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PYOGENIC OSTEOMYELITIS 
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o SEQUENCE OF INFECTION (cont): 

—    

¶ In infants epiphyseal infection may spread to the adjacent joint 

and causes septic or suppurative arthritis; may lead to 

permanent disability. 

 

¶ After the first week chronic inflammatory cells become more 

numerous with the release of cytokines and deposition of new 

bone formation at the periphery. 

¶ New bone may be deposited as a sleeve of living tissue known as 

the Involucrum. 

 

- permanent disability : because the region , which is infected, will be replaced by a fibrosis 

tissue 

- suppurative arthritis 

Acute inflammation of the synovial membranes accompanied by purulent effusion into a joint 

and caused by bacterial infection  

- Inflammatory cells > cytokines > induce proliferation of new bone ( reactive new bone )  to 

limit the infection 

 So , sequestrum surrounded by Involucrum  -  

 

PYOGENIC OSTEOMYELITIS 
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o Brodie abscess: 

is a small intraosseus abscess 

that frequently involves the      

cortex and is walled off reactive 

bone. 

  

Abscess within the bones that surrounding the 

joint , it involves the bone cortex  . 

 

o Clinical Course : 

Ǔ Fever ,chills, malaise, marked to intense throbbing pain over 

the affected region. 

 

o Diagnosis : 

Ǔ Sign/symptoms. 

Ǔ X-ray 

Ǔ Blood cultures 

Ǔ biopsy 

Chills : РϮϼ мϜ ϢϼтϼЛІЦ ϸϼϠ   

Malaise:  ШКмϦ  

Throbbing pain :  аЮцϜϤϝЎϠж ЬЪІ пЯК  

 

o Treatment : 

Rx : 

combination of antibiotics and surgical drainage. 
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Chronic Osteomyelitis 

o Develop when there is: 

1.  delay in diagnosis 

2.  extensive bone necrosis 

3.  abbreviated antibiotic therapy 

4.  inadequate surgical debridement 

р.  weakened host defenses.  

ǘƘŜȅ ŘƛŘƴΩǘ ǊŜƳƻǾŜ 

the whole necrotic 

tissue 

PYOGENIC OSTEOMYELITIS 

 

o Complications: 

¶ Pathologic fracture. 

¶ Secondary amyloidosis 

¶ Endocarditis 

¶ Sepsis 

¶ Squamous cell carcinoma. 

¶ Rarely sarcoma in the affected bone 

- Pathologic fracture > ( acute )  

- Amyloidosis ( chronic ) : a disorder characterized by the deposition of amyloid 

(protein) in organs or tissues ( liver , kidney , heart .., etc ) and then it does not 

dissolve 

- Endocarditis : inflammation of the lining of the heart and its valves (endocardium )  

- Sepsis аϸЮϜ авЂϦ  : a severe infection caused by pathogenic organisms, especially 

bacteria, in the blood or tissues 

- Discharge sinuses > chronic irritation > Squamous cell carcinoma  
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Tuberculous osteomyelitis 

o Routes of entry: 

 

1. Usually blood borne and originate from a focus of 

active visceral disease. 

 

2. Direct extension (e.g. from a pulmonary focus into 

a rib or from tracheobronchial nodes into adjacent 

vertebrae) or spread via draining lymphatics. 

×  The most common sites of skeletal involvement are: 

¶ thoracic and lumber vertebrae followed by the knees 

and hips 

¶ In patients with AIDS frequently multifocal. 

¶ Pott disease is the involvement of spine. 

¶ The infection breaks through the intervertebral discs 

and extends into the soft tissues forming abscesses. 

- Mainly it affects the vertebrae ( T+L ) 

- Multifocal = having several focuses = multiple infected bone    

  

- Pott disease : Tuberculosis of the spine with destruction of bone resulting in curvature 

of the spine and occasionally in paralysis of the lower extremities .  
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Tuberculous osteomyelitis 

 Pottȭs disease 

It shows the abscesses and a Caseous necrosis that is :  

 a form of cell death in which the tissue maintains a cheese-like appearance.  

The dead tissue appears as a soft and white proteinaceous dead cell mass  

 

o Clinical features and complications: 

¶ Pain 

¶ Fever 

¶  weight loss 

¶ May form an inguinal mass ά psoas abscessέ. 

¶ Bone destruction. 

¶ Tuberculous arthritis.  

¶ sinus tract formation 

¶ amyloidosis 

- Fever : low-grade 

- psoas abscess : An abscess originating in tuberculous spondylitis and 

extending through the iliopsoas muscle to the inguinal region.  
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- In the kidney 

Proteins > become solid ( prevent 

vessels supply the area ) > lead to 

renal failure  

 

Infectious Arthritis 

(suppurative arthritis) 

o  Infectious arthritis is serious (why ? ) because it can 

cause rapid joint destruction and permanent 

deformities. 

 

o Routes of infection: 

1.  hematogenous  

2.  direct inoculation 

о. contiguous spread from osteomyelitis or a soft 

tissue abscess 

 direct inoculation 

(e.g needle , trauma ) 

 


