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Surgical management of chronic osteomyelitis

Brad Parsons, M.D., Elton Strauss, M.D., F.A.C.S.*
Department of Orthopaedics, Mount Sinai Medical Center, 5 East 98th Street, Box 1188, New York, NY 10029, USA

bstract

Chronic osteomyelitis is a surgical disease that can require significant dedication from both patients and surgeons to eradicate.
steomyelitis can result from a variety of etiologies but most often is a consequence of trauma to a long bone, frequently the tibia. It is

mportant to understand the etiology of the infection, as well as the pathophysiology of its chronicity. Additionally, the surgeon must
ndividualize treatment for each patient, because host morbidities often play an important role in propagation of infection. Treatment requires
solation of the pathogens, significant debridement for removal of all infective and necrotic material, and then bony and soft tissue
econstruction. We review the literature of surgical treatment of chronic osteomyelitis and discuss the numerous techniques available to the
reatment team, including debridement, dead space management, Ilizarov techniques, and vascularized reconstruction. These patients often
equire a multimodality approach that incorporates a team approach involving orthopedic and plastic surgery, as well as infectious disease
nd general medicine. © 2004 Excerpta Medica, Inc. All rights reserved.
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steomyelitis is a severe infection of bone that can arise
rom a variety of mechanisms. Although empirically under-
tood, there is no generally accepted definition of chronic
steomyelitis. Numerous functional definitions have in-
luded a variety of criteria: clinical or radiographic evidence
f infection �6 weeks, relapse or persistence of infection
fter appropriate antibiotic therapy, and infections associ-
ted with foreign bodies or vascular abnormalities.

The term osteomyelitis was first used by French surgeon
douard Chassaignac in 1852 [1]. Injury (often an open

racture) is the most common etiology in the adult patient.
ther etiologies include postoperative infection either from

n elective procedure or from open reduction, internal fix-
tion of closed fractures. Rarely, adult patients develop
steomyelitis after hematogenous seeding of long bones
uring an episode of bacteremia. Often osteomyelitis results
n the formation of sequestra (termed by John Hunter [2]
n 1764, describing pockets of dead cortical bone with
bscess) and involucrum, or new bone formed in response to
he sequestra.

Largely because of the avascular nature of sequestra,
steomyelitis is difficult to treat and can be associated with
high morbidity and possible mortality for the patient.

reatment is aimed at resolution of infection and maximi-
ation of patient function. Historically, surgical manage-

* Corresponding author. Tel.: �1-212-241-1648; fax: �1-212-534-
841.
E-mail address: bonesdoc@optonline.net

002-9610/04/$ – see front matter © 2004 Excerpta Medica, Inc. All rights reser
oi:10.1016/S0002-9610(03)00292-7
ent has been aimed at extensive debridement of infected
one and lengthy antibiotic regimens. Celsus, in the first
entury AD, recommended scraping dead bone away until it
leeds during debridement [3]. Before the elucidation of the
erm theory, no one understood the significance or princi-
les of infection, and most patients with open fractures
ubsequently died. As a result, early treatment consisted of
mputation of the injured extremity.

Carel and Dakin [4] used continuous irrigation to treat
pen fractures in soldiers during World War I. Later, Orr
nd Trueta [5,6] recognized the importance of the surgical
anagement of osteomyelitis and emphasized debridement

f sequestrum, stabilization of the bone, and maintaining the
pen wound. These principles led to increased success with
he management of open fractures and osteomyelitis, but
till, 30% of cases had persistent local infection or systemic
epsis when only surgical debridement and antibiotic ther-
py were used [7–12].

It was not until the last 25 years that treatment of chronic
steomyelitis significantly advanced with the use of muscle
aps and vascularized bone transfers to manage large open
efects after debridement [12–20]. Further advancements
ave included antibiotic beads to manage dead space in
taged reconstructions [21–23] and the use of external fix-
tors in the Ilizarov technique of skeletal reconstruction
24–30]. These advances have led to increased success in
he management of chronic osteomyelitis with success rates

90% in the literature [14,16,18,21,29,31–33].

Chronic osteomyelitis is a surgical disease that can often

ved.
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ose a difficult problem for the treating surgeon. It is im-
ortant to understand the treatment principles involved,
eginning with patient evaluation, debridement techniques,
ntibiotic therapy, and management of resected dead space
ith vascularized reconstruction. Additionally, understand-

ng the etiology and pathophysiology of these infections
ill guide the surgeon in a thorough treatment protocol.

tiology and pathophysiology

Open fractures are the most common etiology of adult
steomyelitis, often of the tibia. Patzakis et al [34] found
hat open tibia fractures have a 24% chance of infection
ithout antibiotic therapy, as compared with a 4.5% infec-

ion rate when treated with antibiotics. It has been shown
hat severity of soft tissue injury (by the Gustillo-Anderson
lassification of open fractures) is correlated with risk of
nfection, with grade 3B open fractures having a 15% to
0% risk of subsequent infection [35]. Other literature has
hown that 60% to 70% of open fractures are contaminated
ith bacteria [36], most commonly Staphylococcus aureus

nd gram-negative bacilli. Chronic osteomyelitis is often
olymicrobial [37,38]. Damaged bone and soft tissue ex-
ose numerous proteins, such as collagen and fibronectin,
hich bacteria can adhere to. Osteomyelitis associated with

ractures can cause delayed union or nonunion and compli-
ate the treatment.

Once bacteria bind to bone, acute inflammation occurs.
ocal edema and oxidative enzymes released by immune
ells can cause bone infarction and resorption. Infection can
rack along Haversian and Volkmann canals out of the
ntramedullary canal to the cortex, causing disruption of
ortical blood supply, and resulting in sequestrum. After
ortical and periosteal disruption, infection causes a soft
issue abscess. Chronic abcesses can violate the skin by
eans of sinus tracks, which, when chronic, are associated
ith a risk of squamous cell carcinoma [39,40].
Patients with chronic osteomyelitis often have periods of

uiescence followed by flare-ups that can continue through-
ut life [41]. Persistence of infection is the result of a variety
f etiologies, including damaged skin coverage, abundant
car tissue, and metal implants that are a nidus for bacteria

Table 1
May classification of tibial osteomyelitis

Type Description

Type 1 Intact tibia and fibula. No osseous r
Type 2 Intact tibia but requiring bone graft
Type 3 Tibial defect �6 cm. Intact fibula.
Type 4 Tibial defect �6 cm. Intact fibula.
Type 5 Tibial defect �6 cm without usable

Adapted from J Bone Joint Surg Am [42].
nd impaired vascularity. Decreased perfusion impairs heal- i
ng, as well as the delivery and function of antibiotics,
eading to polymicrobial resistance. Local ischemia also
educes oxygen tension, impairing bacteriocidal polymor-
honuclear leukocytes. Patient factors, such as hypotension,
alnutrition, alcoholism, and smoking, and systemic dis-

ases, such as diabetes or peripheral vascular disease, also
ontribute to the persistence of osteomyelitis. These host
actors impair the immune system’s ability to fight infec-
ion. It is the combination of these local and systemic host
actors that result in persistent infections.

lassification

Although there are many classification systems that ad-
ress different clinical aspects of osteomyelitis, no 1 system
s universally accepted. Weiland et al [17] classified patients
y the amount of bone involved. Type 1 had open, exposed
one, without soft tissue infection. Type 2 was character-
zed by circumferential, cortical, and endosteal infection.
ype 3 was associated with segmental bone defect. These

ypes correlated with patient ambulatory status. May et al
42] developed a classification system based on tibial os-
eomyelitis. It stratifies the status of the tibia and fibula after
ebridement, and is useful for determining the length of
ehabilitation the patient will need after surgical stabiliza-
ion (Table 1).

The most widely used system for classification of osteo-
yelitis is the Cierny-Mader classification system for adult

steomyelitis [31] (Fig. 1). This system is based on ana-
omic osseous involvement and on the physiologic status of
he patient. The 4 anatomic types are prognostic for dead
pace and bone management (Table 2). Most patients have
ype 3 or 4 osteomyelitis. The patient is staged based on the
ombination of their anatomic type and host classification.
taging is correlated with treatment and prognosis.

reoperative evaluation and diagnosis

Patients with chronic osteomyelitis can present with a
ariety of symptoms, including localized bone and joint
ain, erythema, swelling, fevers, night sweats, and a drain-

Rehabilitation
Time

uction necessary. 6–12 wk
ctural support. 3–6 mo
ruction required. 6–12 mo
ruction required. 12–18 mo
Recommended amputation. �18 mo
econstr
for stru

Reconst
Reconst

fibula.
ng sinus. It is extremely important to take a thorough
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istory and physical examination, including date of injury,
revious management techniques and procedures, as well as

ig. 1. The Cierny-Mader anatomic types of adult osteomyelitis. (A) Type 1
uperficial osteomyelitis, which is limited to the surface of the bone. (C) T
f the bone is involved. This type of osteomyelitis often requires complex
s diffuse osteomyelitis involving the entire circumference of the bone. Th

Table 2
Cierny-Mader classification of adult osteomye

Anatomic type
Type 1 Medullary osteomyelitis (n

Etiology often hematogeno
Type 2 Superficial osteomyelitis. L

management but needs sof
Type 3 Localized osteomyelitis. Fu

management, simple osseo
Type 4 Diffuse osteomyelitis. Circ

Complex dead space and o
Physiologic host

A Host Normal host. Normal imm
B Host Bs: systemic compromise

Bl: local compromise
Bsl: systemic and local com

C Host Treatment morbidity worse

Adapted from Contemp Ortho [31].
omorbid medical conditions. Patient goals for posttreat- a
ent function and outcome should be understood. Physical
xamination includes not only the site of infection but

medullary osteomyelitis, where the nidus is endosteal. (B) Type 2 indicates
s termed localized osteomyelitis, in which the full thickness of the cortex
ace management and osseous stabilization after debridement. (D) Type 4
ions are mechanically unstable and require complex reconstruction.

endosteal). No dead space management.
t-intramedullary rod.
to surface of bone. No dead space
coverage.
ness of cortex. Complex dead space
lization
nce of cortex. Biomechanically unstable.
management.

tem. Normal vascularity.

se
resent condition with low prognosis for cure.
is intra
ype 3 i
dead sp
ese les
litis

idus is
us, pos
imited

t tissue
ll thick

us stabi
umfere
sseous

une sys

promi
than p
djacent joints, muscles, and possible donor flap sites. Lab-
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ratory tests, such as leukocyte count, estimated sedimen-
ation rate, and C-reactive protein can be helpful in diagno-
is. C-reactive protein is also useful for gauging response to
herapy.

Radiographs are helpful in the diagnosis and staging of
he patient. Changes can be subtle and can include osteope-
ia, scalloping of the cortex, and loss of trabecular archi-
ecture of cancellous bone. These changes often do not
ppear for 10 to 14 days. Sequestrum appears as a dense
one surrounding a lucent area of bone destruction. Perios-
eal new bone, or involucrum, can be seen adjacent to
adiolucent areas, often widening the diameter of the bone.
hronic changes can be significant and are not infrequently
onfused with cancerous lesions (Fig. 2).

Radionucleotide scans can also be useful in the diagno-
is. However, these scans are nonspecific and do not aid in
reoperative planning of resection. Technetium-99m scans
how accumulation of isotope in areas of increased blood
ow and reactive new bone. Gallium scans are more specific
or infection and can delineate areas of inflammation.

Computed tomography is integral to identifying seques-
ra and preoperative resection planning (Fig. 3). Similarly,

agnetic resonance imaging is useful for surgical planning
ecause it delineates intraosseous and extraosseous involve-
ent.

reatment

Appropriate therapy requires a multimodality approach.
rinciples are aimed at eradication of infection by thorough
ebridement and appropriate antibiotic coverage. Neovas-
ularization is crucial for keeping the healing debridement
ite aseptic. Neovascularization techniques must incorpo-
ate dead space management and reconstruction to achieve
ony stability and cover the wound. Those patients with
steomyelitis associated with failure of fixation require both
radication of infection and osseous union. As such, chronic
steomyelitis is a surgical disease that requires understand-
ng and expertise of debridement and reconstruction modal-
ties. The multimodality approach often includes orthope-
ics, plastics, microvascular surgery, as well as infectious
isease.

Additionally, host morbidities need to be optimized, in-
luding optimizing blood sugar levels in patients with dia-
etes, smoking cessation, and improving liver or renal func-
ion. The treatment options, ranging from antibiotic
uppression to staged surgical debridement and reconstruc-
ion, should be discussed with the patient. Patients need to
nderstand that treatment potentially involves a long pro-
ess requiring multiple operations and significant patient
ooperation. The surgeon faced with challenging patients
eeds to be able to diagnose, treat, and refer these patients

hen appropriate. a
ntibiotic management

Antibiotics should be started empirically in patients after
ultures have been obtained, usually at the time of debride-
ent. Once cultures and sensitivities are obtained, the

ntibiotic regimen should be tailored accordingly. Often
atients with chronic osteomyelitis have polymicrobial in-
ections that can include both aerobic and anaerobic bacte-
ia. Regimens are patient and infection specific, but some
uidelines do exist. Mader et al [43] recommend regimens
ased on their staging system. Type 1 osteomyelitis is
reated with 4 weeks of parenteral antibiotics. Type 2 often
esolves after 2 weeks of antibiotics after debridement.
ypes 3 and 4 each require 4 weeks of parenteral antibiotics

rom the last debridement. Some centers use 2 weeks of
arenteral antibiotics followed by 4 weeks of oral antibiot-
cs. The requirement of 4 to 6 weeks is based on the fact that
t takes that long for debrided bone to be protected by
evascularized tissue [44]. Most antibiotic regimens will fail
ithout neovascularization, because introducing local blood
ow is crucial for a successful outcome [43].

ebridement

The surgical philosophy of debridement has been exam-
ned by numerous clinicians [19,32,45,46]. Debridement is
imed at removing all infected or necrotic bone and soft
issue, often fully identified at the time of surgery. Tech-
iques are similar to those used for tumor surgery. Gentle
oft tissue handling and knowledge of local vascularity in
rder to maintain preoperative blood supply and soft tissue
overage is crucial [45,47]. Often this requires multiple
ebridements in a staged fashion [32]. Debridement should
e done with tourniquet control as an option.

Soft tissue debridement involves an expansile rather than
n extensile approach. Previous scars should be crossed in a
erpendicular fashion to maintain vascularity (Fig. 4). Ac-
essory sinus tracts often do not need to be excised, because
hey will close with resolution of infection. In general, a
calpel should be used instead of cautery. Excision should
btain margins in normal healthy bleeding tissue. Tetsworth
nd Cierny [45] recommend a “pants over vest” incision, in
hich the subdermal dissection is directed tangentially to-
ard fascia with improved blood supply. This allows for 2

eparate layers for improved closure. Scar tissue should be
emoved because it causes tension, decreases the rate of
ound healing, and acts as foci for infection. Braided or

bsorbable sutures should be avoided because they can
arbor microorganisms and cause inflammatory responses.
erial debridements should not be done until the wound has
ink, bleeding granulation tissue and cultures are negative.

Bone debridement follows specific guidelines. Bone is
xposed in an expansile manner that is extraperiosteal. Peri-
steal stripping should be avoided because it results in

vascularity. Involucrum surrounding infection is living
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ig. 2. Anteroposterior (left) and lateral (right) radiographs of a tibia and fibula with internal fixation showing chronic changes of osteomyelitis of the tibia.
ignificant cortical destruction is apparent. Areas of radiolucency surrounded by dense sclerotic bone indicate sequestra (arrows). As a result of the osseous

estruction, this tibia is no longer biomechanically stable and had to be reconstructed.
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one and does not need to be debrided. Precise bone de-
ridement is best done with high-speed burrs and is per-
ormed until the paprika sign [31] (defined as scattered
inpoint bleeding indicating good vascularity) is obtained
Fig. 5). Thermal effects from the burr are minimized with
rrigation.

Endosteal infection (type 1 by Cierny-Mader classifica-
ion) can sometimes be debrided with intramedullary ream-
ng and canal irrigation [48], especially in patients with

ig. 3. Computed tomography of a femur with signs of sequestrum. Note
emur. Soft tissue changes anterior and lateral to the right femur are also

ig. 4. Techniques of improved soft tissue dissection include using an expa
pen ankle injury and had a persistent draining sinus. The involved area wa
nfected intramedullary rods. However, if infection extends t
nto the metaphysis or preoperative radiographs reveal en-
osteal scalloping, intramedullary reaming is not adequate.
n such situations debridement of the intramedullary canal
eeds to be done by means of a trough in the bone. Biome-
hanical studies have shown that an elongated oval trough
riented parallel to the long axis of the bone is structurally
he best [49] (Fig. 6). The trough should be no larger than 7
o 10 mm in diameter and 3 to 9 cm in length, depending on
he size of the bone. Once the trough is made, it is important

ed cortex and destruction of the normal intramedullary cavity in the right
t.

pproach to the infected area. This patient developed osteomyelitis after an
ed with wide margins in an effort to eradicate necrotic and infected tissue.
thicken
nsile a
s debrid
o understand the risk of iatrogenic fracture. In general,
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hen �70% of the original cortex remains intact, stabili-
ation is not necessary.

In patients with extensive or circumferential involvement
f cortical bone, extensive resection of the involved area
ay be required. In these situations, preresection stabiliza-

ion with external fixation should be obtained. Osteotomies
re done with an oscillating saw and irrigation to prevent
hermal damage of the bone. Osteotomy sites are inspected
o ensure the cut is through vascular bone. It is important to
ake surrounding thickened, possibly infected, periosteum
ith the resected segment.
Tissue obtained at the time of debridement is sent for

ulture and pathology, including frozen section. Wounds
ith questionable margins should be serially debrided, and

epeat cultures should be taken. In general, erring on the
ide of increased debridement is recommended (more is
etter). Once the wound is composed of healthy granulation
issue with negative cultures, debridement can be stopped
32]. Often such aggressive resection leaves a significant
ead space of bone and soft tissue that must be addressed.

ead space management

Successful surgical management requires adequate man-
gement of dead space created by debridement. The goal is
o replace dead bone and soft tissue with viable vascularized
issue. Osseous defect reconstruction has involved a variety
f techniques, including healing by secondary intention,
losed irrigation and suction systems, temporary antibiotic-
aden polymethylmethacrylate (PMMA) beads, autologous

ig. 5. The goal of osseous debridement is to remove dead and infected ma
ealthy bleeding bone is obtained (termed the “paprika sign”).
one graft, and vascularized free fibula or iliac crest bone u
rafts. Soft tissue defects have been treated with skin graft,
ocal muscle flaps, or vascularized free flaps [12–20].

In general, healing by secondary intention and closed
rrigation systems have been shown to be inadequate in
esolving infections. Shannon et al [10] had �70% success
ate treating patients with primary skin graft of significant
ead space. Similarly, closed irrigation systems had poor
uccess in clearing infections in series presented by Kelly et
l [8] in 1970 and Clawson et al [50] in 1973. It was thought
hat these modalities failed because they lacked vascularity
nd, as a result, granulation and scar tissue encased bacteria
n an ischemic pocket [51].

These difficulties led surgeons to use antibiotic cement
eads for temporary stabilization and sterilization of osse-
us defects. Antibiotic-impregnated PMMA beads produce
acterocidal levels of antibiotics for 2 to 4 weeks, depend-
ng on the antibiotic, and are usually removed after this time
nd replaced with cancellous bone graft or vascularized
one graft [23,52–54]. Adams et al [23] found that clinda-
ycin, vancomycin, and tobramycin had the best elution

haracteristics and highest level in bone and granulation
issue. Cierny [51] cited a 92% overall success rate in staged
ound management with beads in 114 patients since 1983.
ounds should be closed over the beads with a large bore

rain.
Alternatively, the Papineau [55,56] technique has been

sed to manage small defects that are �30% of bone vol-
me. Defects �30% need osseous reconstruction, often
ith vascularized bone transfer or other modalities. Cierny

51] stresses that this technique should be reserved for the

til healthy bleeding bone is obtained. Resection should be continued until
terial un
ncompromised host with subcutaneous bone involvement.
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his technique uses thorough debridement with sauceriza-
ion of the wound to give a brim to hold in bone graft. The
ound is left open or filled with antibiotic beads and ob-

erved for a period of 10 to 14 days. This allows granulation
issue to line the defect, and once sufficient granulation
issue is present, usually 1/8 inch thick, the defect is filled

ig. 6. Optimal intraosseous debridement is performed by making an
longated oval trough oriented parallel to the long axis of the bone to allow
ccess to necrotic and infected material. A narrow trough maintains struc-
ural integrity of the bone as much as possible.
ith bone graft. Larger defects (15% to 30% bone volume) a
equire serial grafting because cancellous graft layers �2
m thick can result in graft necrosis. Once the graft has
evascularized, it can be covered with skin graft or allowed
o heal by secondary intention. The success of this technique
as been reported in the literature as 70% to 93%
51,55,56]. Approximately 10% to 20% of patients require
ther surgical management for persistent infection.

Larger defects or those in a compromised host require
ore aggressive surgical management. Small osseous de-

ects with a large soft tissue component that are structurally
table can be filled with a myoplasty, in which muscle is
ither rotated to fill the defect or transferred from a distant
ite using a microvascular free flap. Bone graft can be used
n conjunction with the muscle to increase bone regrowth
20,32,33]. This is a more complex and difficult procedure
ut generally has more success than open bone grafting
ecause it allows for immediate vascularization. Koval et al
19] reviewed a series of 25 patients and found that 80% of
he flap-covered wounds healed, compared with 40% to
5% of the suction irrigation or open bone graft–managed
ounds. An early series by Weiland et al [17] of 33 patients

reated with muscle free flaps reported a 41% failure rate:
1% of grafts failed and 20% had recurrent sepsis. The more
ecent literature has shown myoplasty and free muscle flaps
o have a success rate of 80% to 95% resolution of infection
12–14,16,18,20].

Larger osseous defects require bone for stability and can
e managed with a vascularized bone flap. The fibula is used
ften, although the rib, iliac crest, and scapula have been
sed as well. These procedures are very complex, and often
he bone used is smaller than the defect. The success of
hese procedures has been less than that of the free flap or
yoplasty patients, but this is often because of increased

omplexity of the procedure and patient wound. Series by
ood et al [57] and Weiland et al [17] show success in 55%

o 60% of cases. Similarly, Nahai and Cierny [51] report
0% success in 10 patients treated with vascularized fibula
rafts.

An alternative to vascularized bone grafts involves bone
ransport mechanisms based on Ilizarov technology [24–
6]. This method allows for bone reconstruction of segmen-
al defects in both uncompromised and compromised hosts.
he success is the result of the fact that new bone formed by
eans of distraction osteogenesis is highly vascular. The

rocedure involves an external fixation frame that is ori-
nted to allow both distraction of an osteotomy site or
ompression of a docking site. Similar to other procedures,
thorough debridement of the infected area is performed.
fter the frame is secured to the bone, a corticotomy is
ade away from the area of infection. After 5 to 7 days of

reliminary callus formation, the corticotomy is distracted
y means of transport wires, thereby closing the skeletal
efect. The wires cut through the skin and soft tissue while
ransporting the intercalary segment, and care must be taken
o avoid neurovascular structures when placing the wires

nd anticipating the path. The intercalary segment is dis-
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racted 0.25 mm 4 times a day. This distraction is continued
ntil the resected defect is filled. At this point compression
s applied to the docking site.

The Ilizarov frame has been used successfully in treat-
ent of large defects resulting from debridement of osteo-
yelitis. Green [27] and Marsh et al [28] reported results of

atients treated with Ilizarov techniques versus patients
reated with Papineau bone grafting and external fixation.
imilar rates of healing and time in fixators were found for
oth groups. Paley et al [30] reported 100% union and
76% successful resolution of infection in 13 patients with

nfected nonunions of the tibia. No bone graft was necessary
n any patient for filling the defect after debridement. Mo-
andi et al [29] report no recurrence of infection in 13
atients followed for 2 years after Ilizarov reconstruction.

The procedure has been used in conjunction with bone
raft, especially at the docking site, as well as soft tissue
ransfer for large defects, with similar success rates [58–
0]. The Ilizarov technique is very labor intensive and
equires great compliance by the patients. Pin tract infec-
ions and problems with union of the docking site are not
ncommon, occurring in 28% to 38% of cases [51]. The
lizarov method offers surgeons another option when deal-
ng with segmental osteomyelitis.

onclusion

Chronic osteomyelitis is a condition associated with po-
entially high morbidity and possibly mortality and has
istorically been very difficult to cure. Treatment is geared
oward resolution of infection while maintaining optimal
unction in the patient’s extremity. Historically, treatment
nvolved amputation, but with the emergence of antibiotics,
atients could be managed with suppression. Patients
reated in this manner failed treatment �30% of the time.

ith the advent of free flap technology and Ilizarov tech-
iques, the failure rate has been reduced to approximately
0% to 15%. However, the key to successful eradication of
nfection remains thorough debridement of all infected and
ecrotic tissues.

Although a variety of treatment options are available, no
et guideline or algorithm is available for treating patients
ith chronic osteomyelitis. Cierny [51] and others stress

hat treatment should be individualized to the patient. Man-
gement should take into account the anatomic aspects of
he patient’s infection, comorbid medical conditions, and
he patient’s perception of the expected outcome. This will
llow the optimum outcome in the management of these
atients.
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