	MSK infection 

	Type 
	Etiology and pathogenesis 
	Pathology
	Clinical features 
	Diagnostic imagine 
	Laboratory 
	Treatment 

	Acute Haematogenous Osteomyelities
	* Mainly in children
* Adult with low immunity

* Common bugs
  - staph aureus
  - strep pyogenes (GAS) 
  - GBS (new-born) 
  - S. pneunoniae
  - H influenzae(if not imm)
  - anaerobic:  heroin add.
 - pseudomonas aeruginosa: IV drug user
  - E. coli, 
  - others 

* Children: metaphysis
  ^ Vascular stasis, low O2 
  ^ fine vessels structure 
  ^ lack of phagocytosis
 AHOM common

Infant: reach epiphysis 
(some metaphyseal arterioles penetrate the physis)

* Adult 
- vertebrae (due to venous anatomy) 
  - foot: DM .
	1. Inflammation
2. Suppuration
3. Bone necrosis
4. Reactive new bone formation
5. resolution, healing
6. Intractable chronicity

* Children (2-6 yr) 
 - Vascular stasis Exudation of fluid,  Infiltration by leucocytes ( pus spread)  
 - ↑IO pressurepain, ischaemia
- Bone death   Sequestrum   (Phagocytic activity, Cytokines, growth F.    Bacterial Enzymes)  
 - Periosteal stripping: relatively loose attachment of the periosteum
 - New bone formation  Involucrum
 - cloacae: pus discharge from involucrum, track by sinuses to skin 
- Nidus: sign of chronic OM. 

* infants 
 - metaphyseal  epiphysis, other joints
 - retarded growth of growth plates involved.
 - bizarre new bone formation

* Adult
 - uncommon, 
 - often vertebrae 
 - often follows open injury, OP, local spreading  
 -  likely spread w/I medullary cavity, eroding cortex, surr.soft tissue. 
 - less obvious periosteal bone formation. 
	* Children
Symptoms
- severe pain
- malaise
- fever 
- toxaemia: if neglected

Signs
- fever
- tachycardia 
- redness, swelling, warmth, oedema, pus
- Pseudoparalysis: Does not want to move
-Lymphadenopathy

* Infant(<1y) 
- milder constitutional sx
- fails to thrive, 
- drowsy but irritable 
- hx: difficult birth, umbilical infection, heel puncture site IV site. 
- radionuclide bone scans useful to detect other sites

* Adult 
- thoracolumbar spine common
- mild fever, back pain
- x ray 
- milder sx in elderly, imm deficiency. 

	X ray 
Early changes 
- false negative 1st wk 
- displacement of fat planes (soft tissue swelling) 
- Periosteal reaction 2nd wk (periosteal new bone formation) 
- Osteolysis: 
  1. Patchy rarefaction of the metaphysis
 2. ragged features of bone destruction 
 
Late changes 
- Mixed lytic and or blastic picture

USS
- detect a subperiosteal collection of fluid

Radionuclide scanning
99mTc-HDP
- highly sensitive
- low specificity ( other inflammatory lesion) 
67Ga-citrate
111In-labelld leucocytes 

MRI
- early infection
- ? subperiosteal or intramedullary abscess


	
Culture 
- aspirate pus or fluid
- blood culture (100% correlation) 
- urine
- swab( 2ndary option) 

(if -ve culture
 - broad spectrum abs
 - prolonged duration
 - multistage surgery) 

Bloods 
- CRP:12-24h
- ESR: 24-48h
 -wcc
- Anistaphylococcal abs tiltre (ASO) 
	Refer early
- supportive tx  
- splintage 
- abs: 
community vs inpatient
target organisms
Superficial vs deep 
IV 2-4wks+ PO -6wks.
- surgery:
   *Debridement
   *Dead space: drain, vac, flaps
   *Repeat if needed 

Neonate(<6m) 
- Fluclox + 3rd gen ceph) cefotaxime)  
- Benzylpenicillin: GBS) 

Children:6m-6y
- fluclox+ cefotaxime
/cefuroxime

Child>6y, acults
- Fluclox+ fusidic acid 
- 2nd or 3rd G cephalosporin if penicillin allergy 

Elderly, unfit 
- fluclox+ 2nd or 3rd G. cephalosporin

Heroin addicts, Aids
-3rd G. caph,  OR
- fluoroquinolone

MRSA
- vancomycin+ 3rd G. Ceph. 

	
	
	
	
	
	Surgery
-Debridement 
- closure over drain
 
Periosteal incision


Post OP care
- movement
- FWB -4wks post OP. 
	

	Subacute haematogenous osteomyelitis 
	Relative mildness 
More variable in skeletal distribution
- distal femur
- proximal /distal tibia 
	- well-defined cavity in cancellous bone 
- containing glairy seropurulent fluid
Rarely pus
- cavity lined by granulation tissue
- surrounding bone trabeculae are thickened 
- sometimes erodes he bony cortex
	-Usually a child 
- pain in joint for sevral weeks/months
- limp, sl swelling,
 muscle waisting, 
 local  tenderness
- normal Temp, 
- wcc, blooc culture normal
- ESR may be elevated 

	X ray
-Circumscribed round or oval radiolucent ‘cavity’
- often tibial or femoral metaphysis
- cavity is surrounded by a halo or sclerosis: Brodie’s abscess
- Metaphyseal lesions cause little/no periosteal reaction
- cortex may be eroded
	Biopsy as x ray mimic Ewing’s , chondroblastoma
	Immobilization
Abs : 
- Fluclox+ fusidic acid 
- IV 4-5 days 
- then PO 6wks
Surgical debridement 

	Post-traumatic OM 
	-Open fractures common 
-Staph aureus common 
-Others: E.coli, Proteus mirabilis, Pseudomonas aruginosa

	
	- fever 
- pain
-swelling over # site 
- inflamed wound , seropurulent discharge 
	- X ray: difficult due to bone fragmentation
-MRI: bone/tissue infection, but 
	-CRP
-WCC
- ESR
-wound swab ( 20% -ve) 
	-Prophylaxis essential
- Fluclox+ BenP/ fusidic acid +/- metronidazole if anaerobic 

-  implant can be left in place

	Chronic OM 
	- OM following AHOM, open #, OP
- Usual bugs 
  Staph aureus 
  E. coli
  Strap Pyrogens 
  Proteus mirabilis 
  Pseudomonas aeruginosa

 
	- Bone is destroyed   
- Cavities containing pus and dead bone (sequestra): substrates for bacterial adhesion
-Involucrum: chronic reactive new bone formation

Predisposing factors 
1 Inadequately treated AHOM
2 Weakened host defense 
(very old, debilitated, substance abuse, DM, PVD, malnutrition, immune deficient) 
3. local impaired host immunity 
   - Physical sequestration of organisms within dead bone 
    - Poor circulation
    - Non-collapsing cavities for bacteria to survive  
    - Glycocalyx (protein-polysaccharide slim cover of bacteria) protection 
    - Bacteria survive inside osteoblasts /osteocytes
	Recurrent course 
- pain
- Pyrexia
- redness
- discharging sinus 

Chronic skin/soft tissue changes 

Bone may be deformed or ununited 
	X ray
- bone resorption : patchy loss of density
Frank excavation around an implant

- Thickening and sclerosis of surrounding bone

- sequestra 

Radioisotope scintigraphy 

99mTc-HDP
67Ga-citrate
111In-labelld leucocytes 


CT
MRI 
	CRP
ESR
WBC

Swab: may not be reliable . 

Culture :20% -ve

Staging 
Lesion:
Stage1, Medullary
Stage2: superficial
Stage 3 Localized
Stage 4: diffuse 
Host category
Type A: normal 
Type B: compromised by local or sys cond
Type C: severely compromised  by local and systemic conditions
	1. Abs - 4-6 weeks
- seldom eradicated by abs alone 
   Fusidic acid
   Clindamycin 
   Cephalosporin
   Vancomycin 
   Teicoplanin  
2. Local treatment 
3. Operation
- debridement 
- dead space: porous antibiotic-impregnate beads 
- Papineau technique: 
Cavity packed with small bone chips mixed with abs , fibrin sealant
- Lautenbach’s method
  Radical excision, closed irrigation, suction drainage 
- Ilizarov method:
 Transport a viable segment from the remaining diaphysis 


	Acute suppurative arthritis 
	1. Direct invasion through a penetrating wound, intra-articular injection, arthroscopy
2. spread from adjacent bone abscess
3. blood spread 

*  Organism 
-Staph aureus 
-Strep pyogenes
-H influenzae (1-4y.o) 
-Others: E coli, Proteus
-TB esp immigrants 

Predisposing conditions
1. RA
2. chronic debilitating disorder
3. IV drug abuse
4. Immunosuppressive drugs 
5. AIDS 
	1. following hematogenous infection 
2. Acute inflammatory reaction, serous or seropurulent exudate, increase in synovial fluids
3. Pus formation in joints 
4. Articular cartilage erosion/damage
- bacterial enzymes 
- proteolytic enzymes from synovial cells,  inflammatory cells and pus 

Infant: entire epiphysis 
Older children: epiphyseal bone
Adults: articular cartilage 

Outcome 
1. complete resolution
2. partial loss of articular cartilage , fibrosis of the joint
3. loss of articular cartilage, bony ankylosis 
4. bone destruction, permanent deformity 
	* New born:
  Septicaemia, 
  Irritable, 
  Refuse to feed
  Tachycardia, fever

* Older children: 
   - acute pain in single large joint 
  - Pseudoparesis 
  - warmth, swelling, pain
* Adult: 
Symptoms  
- Joint pain, 
- Decreased ROM: painful 
- Limping /not weight bearing
- fever, malaise, night sweats, anorexia 
 Signs 
  - Fever, tachycardia
  - Joint: Red, hot, tender, effusion
  - ↓ ROM.
- ascending lymphagitis/ lymphadenopathy
	US: confirm effusion
X ray: usually normal 
 

MRI (? OM or abscess)
Radionuclide imagine
	Bloods: ESR,  CRP, WCC, 
Joint Aspirates: 
-WCC>50,000 per mL. 
-G stain (for organism )
-Culture 
	Surgical emergency: refer!!!
Supportive 
Splintage 
Abs: IV 3-7d, PO 3-4wks
Surgery: 
  - Joint lavage,  
  - Drainage 
  - Bone debridement if OM 
Aftercare 

Failure to dx /tx early
1 Destruction of joint cartilage and arthritis 
2 Avascular necrosis of bone and joint collapse
3 Growth plate arrest: limb length discrepancy
4 chronic OM 

	
	
	
	
	Differential Diagnosis
- Osteomyelities
- Transient synovitis 
- Inflammatory arthropathy
- Perthes 
- SUFE
- Tumor 
	
	

	Syphilis 
	* Spirochaete Treponema pallidum 

* Acquired by 
- Sexual activity 
- Mother-to-fetus 
	
	Primary ulcerous lesion (Chancre) 
- Painless ulcer: penis, vulva, mouth
- occurs 1 mon after infection
- Spontaneous resolution 
2° phase
- maculopapular rash (Palmar rash across lines)
- fever, fatigue, malaise
- bone joint changes (periostitis ) 
- duration variable 
Latent period(tertiary syphilis) 
- Organ involvement
  Bone: granulomatous gummata   
 Periostitis   
  Joint: Charcot joints  
   CNS : Tabes Dorsalis 

Congenital syphilis: Still birth, infant death. Hutchinson’s teeth, erosion of nasal bones 
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	IM benzylpenicillin weekly for 3-4 doses. 

Late lesion require high-dose for 1 week or 10 days 

	Gonococcal arthritis 
	Neisseria gonorrhoeae 

Acquired by direct mucosal contact
	
	1. Disseminated gonococcal infection: 
 Polyarthritis
 Tenosynovitis
 Dermatitis 

2. Septic arthritis of a single joint 
3. Systemic: pyrexia, high ESR, WCC 
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	Joint aspiration 
- High WCC
-G -ve organism 

Swab
	1. 3rd G cephalosporin IV/IM or 
2. Quinolone: ciprofloxacin, ofloxacin (if coinfection of syphilis) 
3. Penicillin : if sensitive

	TB
	Mycobacterium tuberculosis acid-fast bacilli

 
Enters the body via 
- lung (droplets)  or 
- Gut (infected milk) 
	Suspected features 
- long history of pain, swelling
- Monoarthritic 
- Marked synovial thickening 
- Severe muscle wasting
- Enlarged and matted regional LN
- periarticular osteoporosis on x ray
- Mantoux test +ve. 
	Primary complex: 
- spread to regional lymph nodes 
- no clinical illness. 

Secondary spread: 
- wide spread via blood stream
- Miliary TB, meningitis, multiple TB lesion. 
- months or years later during low immunity period . 

Tertiary lesion 
- Joint: synovitis, effusion, articular cartilage damage ( slowly), 
- ‘Cold abscess’, may burst through the skin- 
	X ray: 
1. Soft-tissue swelling, 
2. peri-articular osteoporosis 
3. Washed-out appearance.
4. Articular space narrowed. 
5. Subarticular bone erosion ( late sign) 
	ESR
Lymphocytosis
Mantoux
Heaf test 
Aspiration:
  -Cloudy, 
  -↑ protein, WCC 
  -Culture: 

Synovial biopsy 
	








Describe the Various types of infections that may affect the musculoskeletal system 
	Features 
	Various types of infection
	Pathogens 
	Investigations 
	Management 

	* Any MSK infection should be considered as a potential cause of septicaemia 

* Common sx: 
- Redness
- swelling
- heat
- pain
- loss of function

Age difference
Young patients : 
1. Physeal endosteal blood supply
2. haematogenous common 
3. Bugs: E coli, strep, Pyogenes, GBS, S. aureus, Haemophilus (<3y) 
4. Delayed presentation, limp becomes unwell/febrile

Old patients
1. Large joints 
2. Haematogenous rare, typically spine due to venous anatomy
3. bugs: S aureus, Gram -ve

Patient factors
Age
Pre-existing conditions
- Malnutrition, 
- DM
- Immunocompromised: Haematological. Medications, metabolic 
-  IVDU 
-  Venous stasis in the limb
-  PVD 
-  Loss of sensibility 
-  Trauma. surgery
	Common and serious infection(19th century)
- Pyogenic osteomyelitis 
- Infectious arthritis 
- Bone and joint tuberculosis

*Spectrum changed with improved living standards, hygiene, abs use 
Chronic infection (current) 
- Infection following joint implantation
- Post fracture fixation infection 
- infections in ischaemic limbs of the elderly 

High morbidity and mortality worldwide 
- Haematogenous osteomyelitis 
- TB 

Type 
Bone: 
- young/old; 
- Acute/chronic; 
- Haematogenous /penetrating injury 
Soft tissues 
Joints: native, periprosthetic

Location:
- Superficial/deep
- Osteomyelitis 
- Native/periosthetic 
	- Staph aureus (the commonest at all ages) 
- Streptococci, E. Coli (in Neonates)
- H. Influenzae (in young children)
- N. Gonorrhea (sexually active) 
- Opportunist pathogens: eg. S. epidermidis: (Immunocompromised, or with prosthetic implants) 
- Wide range of organism (ischaemic elderly individual with ulceration). 
	* Regardless of location, organism identification is key (lifesaving) 
1)withhold Abs until all possible /reasonable cultures taken
   # Urine/blood/ aspirate. 
   # Swabs are secondary options 

* Bloodwork up: ESR, CRP, FBC 
* Other investigations
  - x ray 
  - USS
  - MRI: if OM vs abscess
  - Joint aspirate: wcc>50000x 106
  - 

	Antibiotics:  ( septicaemia , soft tissue infection)
 -  Cultures guide management and predict outcome ( should at least attempt to get culture before  treatment )  
-  100% correlation between +ve blood cultures and primary location 
-  if negative culture: 
 use broad spectrum abs,
     prolonged duration, 
     multistage surgery 
- abs choice: 
     1) community vs inpatient, 
     2) Target common organism 
     3) Superficial: if well, PO, unless no progress
     4) Deep soft tissue infection: 2/52 IV or until CRP normalizes then PO for 6/52 

Reasons that Abs not able to eradicate bone infection 
( 1. Physical sequestration of organisms within dead bone
  2. Poor local blood supply with a low tissue PO2 to allow efficient phagocytosis by neutrophils
  3. Organisms adhere to dead bone, or prosthetic implants surfaces in complex multilayered colonies protected by a thick coalescent coat of glycocalyx )

Surgery 
Role: 
1) To drain Abscess, 
2) To eradicate chronic infection esp. Bone infection/ prosthetic 

* Debridement+closure over drain  or
                              healing by secondary intention
* Dead space management: Drains, VAC, Flaps 

 

	
	
	
	Normal clinical course of OM after abs therapy 
- control septicaemia
- Control activity of local disease
- chronic infection in the bone
 1)  prosthetic removal 
      2) major excision 
      3) Reconstruction 
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