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Bone and Joint 
Infections
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Learning Objectives

 Understand the pathogenesis of osteomyelitis

 Identify risk factors predisposing to osteomyelitis

 Compare and contrast the clinical presentation of acute vs chronic 
osteomyelitis

 Understand the indications for surgical and medical management of 
osteomyelitis

 Understand the pathophysiology of septic arthritis

 Compare and contrast the management of both native and prosthetic 
septic joints

Case #1

60 yo male with diabetes mellitus complicated by peripheral neuropathy has 
a chronic ulcer over his right plantar foot with purulent drainage for several 
weeks. No fevers or pain.  

Exam: afebrile 

Right foot: draining sinus tract on plantar surface, placement of a steel probe 
through the sinus tract reaches bone

Culture of sinus tract: Escherichia coli and Enterococcus faecalis
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Question 1

Which of the following should be done next?

A. Obtain X-ray of foot

B. Obtain MRI of foot

C. Start vancomycin and piperacillin/tazobactam

D. Start oral clindamycin and levofloxacin

E. Schedule bone biopsy

Diagnosis

 Wbc, ESR, CRP variably elevated

May be normal, especially in chronic disease

Nonspecific
 Blood cultures may be helpful, especially in hematogenous cases or

acute presentations

Typical pathogen may obviate need for more invasive microbiologic

testing

Diagnosis

 X-ray: cheap
Delayed by approximately 2 weeks from time of onset
Insensitive

 MRI:
Modality of choice, good negative predictive value
Overcalls edema as osteo
Hardware presence may result in artifact

 CT: 
Not as good as MRI, alternative

 Nuclear scans: 
Less sensitive and specific 



2/23/2023

3

Diagnosis

 Probe to bone test

High positive predictive value

May obviate need for diagnostic imaging

 Wound and sinus tract cultures—poor correlation with bone biopsy culture

result

--Exception: presence of S. aureus

 Bone biopsy with culture- gold standard

Case #2

58yo male with diabetes mellitus and hypertension admitted with 3 months of 
slowly worsening low back pain.  Denies any trauma or strain.  No fevers or 
chills.  He was born in Mexico and came to the United States as a child.  

Exam:   afebrile

Back: mild tenderness to palpation over the lumbar spine

An MRI (next slide) is obtained to evaluate his symptoms.

Blood cultures are negative.

A bone biopsy is obtained.  The bacterial culture is negative.  Pathology 
shows caseating granulomas.

Question 2

What is the most likely pathogen?

A. Staphylococcus aureus

B. Blastomycosis dermatitidis

C. Mycobacterium tuberculosis

D. Pseudomonas aeruginosa

E. Salmonella enterica
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Tuberculosis Osteomyelitis

 Bone infection (relative disc sparing)
 1-3% of the time it complicates pulmonary disease
 Usually hematogenously spread
 Long bones, vertebrae
 Solitary lesions, most often
 Granulomatous inflammation  

 Caseous necrosis, bone destruction

 Diagnosis:
 Interferon gamma release assays and PPDs can be suggestive, but not diagnostic **a 

negative test does NOT rule out active disease**
 AFB smear and mycobacterial culture
 TB-PCR

Case #3

65 yo female with rheumatoid arthritis presents with a 1day history of pain 
and swelling of the 3rd right PIP joint. 

Meds: Prednisone, Methotrexate.

Exam: 

Temp 39.2

Proximal interphalangeal (PIP) joint is warm, erythematous, tender and

has decreased range of motion 

Question 3

Which of the following is the most likely infectious cause of her symptoms?

A. Streptococcus pyogenes

B. Cryptococcus neoformans

C. Staphylococcus aureus

D. Pseudomonas aeruginosa

E. Parvovirus

https://meded.ucsd.edu/clinicalimg/upper_
septic_arthritis.jpg
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Septic Arthritis Risk Factors

 Elderly (age > 80)
 Prosthetic joint or other foreign material
 Recent joint surgery
 Intraarticular steroid injection
 Intravenous drug use
 Alcoholism
 Endocarditis
 Immunosuppression / chronic diseases (DM)
 Joint Disease: RA, OA, Gout
 Skin infection/ulcer
**Classic risk factors are not always present

Microbiology

 Bacterial (majority)
 Acute pyogenic process, usually monoarticular

 ‘Rheumatologic emergency’

 Viral
 Acute, systemic illness, polyarticular

 Fungal / Mycobacterial
 Chronic in nature

 Usually monoarticular

 More often in immunocompromised host, but not always

Microbiology

S. aureus
 Native joints: adults, older kids

 Early-onset and late prosthetic joint 
infection (PJI)

 Bacteremia has high predilection for 
damaged joints (RA, OA)

Coagulase-negative staphylococci
 Delayed-onset PJI

Streptococcus species

Gram negative
 more common with IVDU, 

immunocompromised, elderly

 Salmonella  sickle cell disease

 H. influenzae  young children

 Late onset PJI

Polymicrobial
 Penetrating trauma to joint, extension 

from bowel infection
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Case #4

55 year old male with obesity, diabetes mellitus, chronic kidney disease, 
osteoarthritis, and hypertension has a 1 day history of pain and swelling of the 
right knee. 

Meds: hydrochlorothiazide, insulin, aspirin, losartan

Exam: 

Temp 39.2

Right knee: warm, erythematous, tender with decreased range of motion 

Question 4

What is the next best step in management?

A. Prescribe prednisone for a gout flare

B.  Intraarticular steroid injection for his OA flare

C. Prescribe cephalexin

D. Perform diagnostic arthrocentesis

E.  Start colchicine for a gout flare
http://www.natural-health-
news.com/wp-
content/uploads/2015/01/Sept
ic-Arthritis.jpg

Clinical Presentation

 Acute onset of monoarticular symptoms

--Pain, swelling, decreased function

--Knee in >50%

--Axial skeleton joints more common with intravenous drug use

 Exam: effusion, erythema, decreased range of motion

 Fever is common

 Can look identical to a gout flare!
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Diagnosis

 Leukocytosis, elevated ESR and CRP (nonspecific)

 Blood cultures

 Imaging (XR, CT, MRI)
 Early: soft tissue swelling and effusion

 Later: loss of joint space, erosive and destructive changes

 Arthrocentesis
 Positive culture is diagnostic (80-90% of typical bacterial causes)

 Wbc generally >50K, many >100K, with neutrophilic predominance

Case #5

25 yo female presents with a 2 day history of severe right wrist pain. Her left knee was also 
painful initially but now it is her right knee that bothers her.   She is sexually active (often 
unprotected) with two partners. Her last menstrual period started 4 days ago. She was 
hiking in Wisconsin 1 week ago.

Exam:  T 38.9, HR: 100, BP: 100/70

R wrist: erythema and swelling and decreased ROM 

L knee: unremarkable               R knee: mild effusion and tenderness

Skin: multiple macular dark erythematous  lesions on legs and trunk

WBC  18,000

Arthrocentesis of the R knee is performed but gram stain and culture are negative

Question 5

 Her blood cultures turn positive with the gram stain below:

 The most likely etiology of the patient’s infection is:

A. Borrelia burgdorferi

B. Neisseria gonorrhoeae

C. Staphylococcus aureus

D. Streptococcus pyogenes

E. Haemophilus influenzae
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Disseminated Gonococcal Infection 
(DGI)

 Most common in sexually active adolescents and young adults

 Asymptomatic mucosal infection  Untreated  Disseminates

 Many manifestations may be immune-mediated rather than direct 
invasion

 Risk factors:

Pregnancy/post-partum

Menstruation

Terminal complement deficiencies

Gonococcal Clinical Manifestations

 Occult bacteremia

 DGI: classic triad
 Dermatitis: numerous painless, non-pruritic macules, papules, pustular lesions

 Tenosynovitis: most common hands, wrists

 Migratory polyarthralgia or arthritis

 Fever, malaise

 Septic joint: less common, but can occur with / without above occurring
 Monoarticular--knees, wrists, ankles

Gonococcal Arthritis-Diagnosis

 Arthrocentesis

--Similar cell counts to non-GC septic arthritis

--Gram stains: ~25 % positive (gram neg diplococci)

--Culture: only 50% positive (special media)

 NAAT (nucleic acid amplification)testing of synovial fluid and mucosal

sites (cervix, urine, oropharynx, rectum) has much higher yield
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Osteomyelitis Summary

 Acute versus chronic

 Spread via hematogenous, contiguous, and direct inoculation routes

 Leads to bone destruction (sequestrum) and new bone formation 
(involucrum)

 S. aureus is the most common pathogen

 Bone biopsy is the gold standard for diagnosis

 Prolonged intravenous antibiotic therapy indicated

 Surgical debridement may be needed as well

Septic Arthritis Summary

 Risk factors exist, but anyone can develop

 S. aureus is the most common cause

 Clinical signs are not sufficient for diagnosis

 Arthrocentesis is necessary if any clinical suspicion

 Cell counts generally >50,000 per µL but can be lower

 Culture: good for staphylococci, not for gonococcal disease

 Treatment requires both antibiotics and drainage


