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DEFINITION

ÅInfection of the bone and its 
marrow contents.

ÅTypes of osteomyelitis
ÅBased on duration
ÅAcute osteomyelitis
ÅSub acute osteomyelitis
ÅChronic osteomyelitis



Chronic Osteomyelitis

ÅIn any infection of bone there is an attempt to repair that, if 
incomplete, leads to chronic osteomyelitis characterized by 
persistence of low grade infections, subject to recurrent 
recrudescence of acute process over many months.



Chronic Osteomyelitis

Åά¢ƘŜ ƘŀƭƭƳŀǊƪ ƻŦ ŎƘǊƻƴƛŎ ƻǎǘŜƻƳȅŜƭƛǘƛǎ ƛǎ ƛƴŦŜŎǘŜŘΣ ŘŜŀŘ ōƻƴŜ ǿƛǘƘƛƴ ŀ 

compromised soft-ǘƛǎǎǳŜ ŜƴǾŜƭƻǇŜέ 

(Cierny and Mader 1984). 



Pathology 

ÅInfected foci, dead bone 

ÅSclerotic avascular bone 

ÅSealed off haversian canal 

ÅScarred thickened periosteum

ÅScarred muscles and soft tissue

ÅThickened skin 

ÅPus discharging sinus



ÅThus the infected focus becomes relatively avascular. In this situation, 
systemic antibiotics that require tissue perfusion to be effective have 
limited value.



SEQUESTRUM

PERIOSTEAL NEW BONE

FORMATION

INVOLUCRUM



PUS DISCHARGING SINUS WITH 

BONE EXPOSED

HALLMARK OF CHRONIC 

OSTEOMYELITIS



TYPES OF SEQUESTRUM

ÅRING SEUESTRUM in amputated stumps

ÅMIRROR EN GRAFFE soft fluffy sequestrum found in tubercular 
osteomyelitis

ÅBOMBAY SEQUESTRUM

ÅCOLOURED SEQUESTRUM in fungal infection

ÅPORK SEQUESTRUM in diaphyseal involvement in tuberculosis

ÅSAND SEQUESTRUM In metaphyseal involvement in tuberculosis



Ring Sequestrum



Tubular Sequestrum



Cierny and Mader Classification

Å This classification is helpful in treatment planning and in 

determining if treatment will be simple or complex, 

curative or palliative, or ablative or limb sparing

Å PHYSIOLOGICAL CRITERIA

Å ANATOMICAL CRITERIA



Cierny and Mader Classification

PHYSIOLOGICAL CRITERIA

1. Class A Hostshave a normal response to infection and surgery.

2. Class B Hostsare compromised patients with local, systemic, or 
combined deficiencies in wound healing.

3. Class C HostWhen the results of treatment are potentially more 
damaging than the presenting condition.



Cierny and Mader Classification

TYPE I endosteal or 

medullary lesion;

ANATOMICAL CRITERIA

Cierny G 3rd, Mader JT, Penninck JJ. A clinical staging system for adult 

osteomyelitis.



Cierny and Mader Classification

TYPE II superficial 

osteomyelitis, limited 

to the surface of 

bone;

ANATOMICAL CRITERIA

Cierny G 3rd, Mader JT, Penninck JJ. A clinical staging system for adult 

osteomyelitis.



Cierny and Mader Classification

TYPE III a localized 

infection involving a stable, 

well-demarcated lesion 

characterized by full-

thickness cortical 

sequestration and cavitation 

(complete debridement of 

the area will not lead to 

instability)

ANATOMICAL CRITERIA

Cierny G 3rd, Mader JT, Penninck JJ. A clinical staging system for adult 

osteomyelitis.



Cierny and Mader Classification

TYPE IV diffuse 

osteomyelitic lesions 

that are mechanically 

unstable, either at

presentation or after 

appropriate treatment

ANATOMICAL CRITERIA

Cierny G 3rd, Mader JT, Penninck JJ. A clinical staging system for adult 

osteomyelitis.



Treatment 

ÅThe goal of surgery is eradication of the infection by achieving a 
viable and vascular environment. 



Debridement

ÅRadical debridement may 
be required to achieve this 
goal. Adequate 
debridement often leaves a 
large dead space that must 
be managed to prevent 
recurrence and significant 
bone loss that may result in 
loss of stability

R C Gupta : J Bone Joint Surg Am. 1973;55:371-374.



Currettage, Sequestrectomy

ÅSinus tract injected with 

methylene blue. 

ÅDead bone, purulent material, 

scarred necrotic tissue excised.

ÅSealed medullary cavity needs 

to open up.

ÅExcise overhanging margin, 

avoid dead space.



Filling the gap

ÅUse surrounding soft 
tissue.

ÅLocal muscle flap.
ÅMyocutaneous

ÅOsseous.

ÅOsseocutaneous. 

ÅFree tissue transfer.

ÅBone Graft.

ÅBone Transfer.



Covering the wound 

ÅPrimary Closure ςshould be loose. 

ÅDelayed closure.

ÅFlap cover.

ÅSkin grafting.

Appropriate antibiotics should be used before, during, and after the operation



Belfast Technique

Two stage technique for long bones.
ÅRadical debridement of all compromised tissues 

ÅEarly provision of healthy vascularised soft-tissue cover with 
elimination of dead space

ÅDelayed autogenous bone grafting when necessary.

Å92% success rate. 

M. A. McNALLY, J. 0. SMALL, J BoneJoint Surg [Br] 1993 ; 75-B : 

375-80.



BIOABSORBABLE DELIVERY SYSTEM 

ÅDrug delivery system for antibiotics.

ÅLactic acid oligomer is used as a carrier

ÅIn all bone tissue the concentration of drug exceeded MIC of many 
pathogens.

ÅNo systemic side effect.

GUOXIONG WE!, YOSHIHIKO KOT, J Bone Joint Surg [Br] 

1991 ; 73-B :246-52.



Important points to remember

ÅSequestrectomy to be done Only when involucrum encompasses 2/3 of 
the circumference.

ÅPost op splintage to be given ςto prevent pathological fracture.

ÅAntibiotic therapy to be continued before, during and after surgery.



Antibiotics Duration ??

ÅThe current standard recommendation 
ÅIV ς6Wks

ÅCulture-specific antibiotics 
ÅIV ς7 days

ÅOral ς6Wks.

ÅBoth group ςsame outcome.

M. F. Swiontkowski, D. P. Hanel, J Bone Joint Surg [Br] 1999;81-

B:1046-50.



Ipsilateral vascularised fibular transport 
(IVFT)

ÅTibialisation of the fibula 

using the Ilizarov fixator 

system.

ÅFibular segment retain 

vascularity without 

micro vascular repair. 

R. M. Atkins, P. Madhavan J Bone Joint Surg [Br] 1999;81-B:1035-40



Open Bone Grafting
(Papineau)
Å Principles:

(1) granulation tissue markedly resists infection; 

(2) autogenous cancellous bone grafts are rapidly re 
vascularized and are resistant to infection; 

(3) the infected area is completely excised

(4) adequate drainage is provided

(5) adequate immobilization is provided

(6) antibiotics are used for prolonged periods. 

PAPINEAU, L. J: Chronic Osteomyelitis of Long Bones: Resection 

and Bone Grafting with Delayed Skin Closure. J. Bone and Joint 

Surg., 58-B(l): 138, 1976.



Open Bone Grafting
(Papineau)
Å Three stages: 

(1) excision of infected 
tissue with or without 
stabilization using an 
external fixator or a 
medullary rod, 

(2) Cancellous 
autogenous bone 
grafting 

(3) skin closure

PAPINEAU, L. J: Chronic Osteomyelitis of Long Bones: Resection 

and Bone Grafting with Delayed Skin Closure. J. Bone and Joint 

Surg., 58-B(l): 138, 1976.



PMMA antibiotic beads

ÅThe local concentrations 
of antibiotic achieved are 
200 times higherthan 
levels achieved with 
systemic antibiotic 
administration.

ÅHigh local concentration 
and low systemic toxicity.




