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Aggressive Surgical Management of Chronic Osteomyelitis

PHiLiP Z. WIRGANOWICZ, M.D.

Abstract:  Chronic osteomyelitis has classically been character- the sequestrum and surrounding infected areas is a lowering
ized by having variable periods of quiescence followed by flare- of the antibiotic levels in these sites [12,13,17,39,41,49].

ups that may continue throughout the life of the individual. The . . . I .
consequences of this infection range from the minor nuisance of aTh'S may lead to ineffective antibiotic concentrations at the

draining tract, to a pathologic fracture at the infected site, and SIt€ of infection despite serum levels indicating therapeutic
possible transformation to a malignant state. The chronicity is due concentrations. The increased frequency of antibiotic usage
in part to the avascular nature of the sequestrum as well as theas well as the wider variety of antibiotics has resulted in the
porosity of bone. Despite advances in antibiotic therapy, chronic emergence of resistant organisms, often to multiple antibi-

osteomyelitis has been difficult to cure. The historical mainstay of _.. . . .
treatment has been repeated incision and drainage of the involvedOtICS [9,34]. In addition, chronic osteomyelitis tends to be

bone and sequestrum and long-term antibiotics. However, this hasPolymicrobial both in terms of aerobic and anaerobic mi-
led to a dismal success rate since the infecting organism can takecroorganisms [24,26,29,40,51,52]. An open wound or sinus
advantage of the porosity of bone and remain in the interstices tract is always a potential source of superinfection [9]. In
Chronic osteomyeliis have been achieved with agoressive surgical " 21063 Where proper antiiotic therapy was started to
C . L . .
management ar):d pathogen-specific antibiotics. ?’%e surgical r(‘rllwan-treat the organlsmsllnltlally recover.ed from the mfec;ted site,
agement includes serial debridements followed by local or micro- there is the potential for successive infections with more
vascular surgical muscle flaps for soft tissue coverage and bonevirulent, more resistant, or opportunistic organisms.
grafting for structural defects when necessary. It is apparent in the face of chronic osteomyelitis that
antibiotics alone are ineffective. The role of surgery has
been primarily directed at removing all infected material
including surrounding scar tissue in order to restore ad-
The goals in the treatment of chronic osteomyelitis, equate blood flow to the area [42]. However, the dead space
namely to eradicate the infection and maintain optimum created by the removal of the sequestrum and scar increases
physiologic function for the affected area, have been a dif- the likelihood of the cavity becoming reinfected [12,13,17,
ficult challenge for the physician. Antibiotic therapy alone 25 29 46]. Multiple methods have been described to elimi-
has led to dismal rates of eventual cure. Despite advances imate this dead space; most commonly, bone grafting fol-
both antibiotics and surgical treatment, the long-term recur- jowed by primary or secondary closure, skin grafting [1,4,8,
rence rate remains at approximately 20-30% [2,15,16,18,14,17,22,28,30,32,33,43], and muscle flaps with or without
29,31,35,47]. As a result, chronic osteomyelitis has gener-pone grafting [21,25,36,37,41,45,50]. All of these tech-
ally been characterized as having variable periods of QUieS-niques require meticulous Surgica| technique' but have
cence followed by flare-ups, which may continue through- proven successful when carried out in the proper setting.
out the patient's lifetime [9]. The consequences of this in-  The reason for the high rate of long-term recurrence is
fection range from the minor nuisance of a draining tract, to controversial, but it is most likely due to several factors.
a pathologic fracture at the infected site [34,49], to the pos- primary considerations include (1) inadequate surgical de-
sible malignant transformation to squamous cell carcinoma pridement in removing the entire sequestrum, (2) decreased
in a draining tract [23,34]. blood flow as a result of the initial insult or secondary to
The chronicity of osteomyelitis is multifactorial. The gperative dissection resulting in diminished healing capac-
relative avascular and ischemic nature of the infected region |ty and resistance to recurrent infection, (3) scar tissue or
and sequestrum produces an area of lowered oxygen tensiofesidual dead space serving as a nidus for recurrent infec-
as well as an area that antibiotics cannot penetrate. The[ion' and (4) the presence of a mixed aerobic and anaerobic
lowered oxygen tension effectively reduces the bacterio- infection. With these factors in mind and extensive review
cidal activities of polymorpholeukocytes [40] and also fa- of past historical and contemporary treatment modalities,
vors the conversion of a previously aerobic infection to one thorough surgical debridement remains the sine-qua-non of
that is anaerobic. The consequence of the ischemia Withintreatment_ This process may be taken one step further by
treating patients in a serial operative fashion. Since chronic
. _ _osteomyelitis is generally a localized process with a high
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a giant cell tumor. Such techniques in the treatment of giant The site of osteomyelitis is extensively exteriorized using
cell tumors have been previously described with excellent curettes and high-speed burr techniques to be sure that all
end results [19]. infected and nonviable bone and soft tissue are removed
(Figs. 2 and 4B). Using pulsatile lavage, the wound is
cleansed with between 4 @r6 L of sterile normal saline
solution containing antibiotics such as Bacitracin/Polymy-

The preoperative evaluation should include an initial Xin B. Next, the wound is rinsed using full-strength Beta-
complete blood count with differential, erythrocyte sedi- dine and hydrogen peroxide while continuing pulsatile la-
mentation rate, C-reactive protein, standard blood chemis-vage. A final washing using sterile normal saline solution
tries and coagulation studies, electrocardiogram (EKG), follows. The wound is then packed using only saline-soaked
chest roentgenogram, roentgenogram of the area of involve-gauze without antibiotics or Betadine and the skin is loosely
ment, and bone scan (Fig. 1A,B). However, in many cases closed to retain the gauze. The patient is taken back to the
of chronic osteomyelitis, it is not unusual to find normal or operating room in 48—72 hours for repeat cultures, debride-
near-normal laboratory values. Computed tomography (CT) ment, irrigation, and packing. This process is serially re-
and magnetic resonance imaging (MRI) scans also help de-peated until the wound is pink and granulating, all areas of
lineate the extent of bone infection and sequestrum. At sur- curetted bone show good punctate hemorrhaging, and intra-
gery, multiple aerobic, anaerobic, fungal, and tuberculin operative cultures are negative. The wound is closed pri-
cultures are obtained and patients are begun empirically onmarily if possible over suction drains. Figure 3 shows a
cefazolin or a more specific antibiotic if that information is roentgenogram 2 months following treatment. If the defect
available preoperatively. After culture results are available, in adjacent soft tissues precluded closure, a rotational or free
the antibiotic regimen is then changed to organism-specific muscle flap with skin grafting is used.
antibiotics. In addition, pathology should be sent with the  In those instances where the structural integrity of the
initial debridement for both frozen and permanent sections. bone appears compromised, autologous bone grafting can

Methods

Fig. 1. Preoperative radiograph#é: Anteroposterior view shows areas of lucency of medial proximal tiBiaLateral view shows
well-defined lytic region of osteomyelitis.
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be performed using the posterior iliac crest (Figs. 3A,B and 5-week trial of hyperbaric oxygenation at an outside hospi-
4C). Allograft may be mixed with the autologous graft if the tal to promote soft tissue healing.
volume of the bony defect exceeds the amount of autolo- In postoperative follow-up (mean 58 months, range 11—
gous bone obtained. Distraction osteogenesis and the use 089 months), none of the patients have experienced evidence
synthetic bone grafting substitutes are potential alternative of recurrent osteomyelitis. The one patient who was treated
methods of osseous reconstruction. with disarticulation was considered a treatment failure, al-
Parenteral and oral antibiotics are given for an extended though this was unavoidable considering the extensive se-
period of time. This is generally a period of 3-10 weeks. verity and duration of her disease. However, she is pleased
with the result since she is no longer encumbered with a

painful, malodorous, useless limb.
Results

In a limited series of patients treated in this fashion, all
patients had multiple operative procedures until there was
evidence that the infection was eradicated and the wound Chronic osteomyelitis has been a difficult problem for the
appeared to be healing [51]. Patients averaged 4.2 debridepatient and treating physician. The frequent rate of flare-ups
ments (range, three to eight). Two of 13 patients required requiring multiple hospital admissions, the pain and limita-
plastic surgery reconstructive procedures for wound cover- tions on activity, and the possible sequelae of the long-term
age and/or filling of dead space. Each of these also requiredinfectious process take their toll on the patient both mentally
split thickness skin grafts to cover harvest sites or free and physically. For the physician, the recurrence can be
muscle pedicle flaps. Two patients had resection of their frustrating.
infected bone: one patient required a talectomy and arthrod- The ultimate goal in treatment is to eradicate the infection
esis and the other required hip disarticulation. The disar- and to prevent recurrence. However, this has been difficult
ticulation was necessary due to the extensive nature of herto achieve for several reasons. Many previous attempts at
disease, a lack of viable bone stock, and severe osteoporotreatment employed inadequate exteriorization at the site of
sis. One patient, at the completion of his surgeries, had ainfection (Fig. 4A), perhaps in the thought of treating the
patient as conservatively as possible. This has only resulted
in the inadequate removal of necrotic and infected tissue.
Other reasons for recurrence include the failure to fill the
resulting bony defect, the failure to identify mixed aerobic
and anaerobic infections, inadequate or inappropriate anti-
biotic therapy, and relatively ischemic tissue remaining in
the surrounding tissue with a decreased ability to resist in-
fection. As a result of these obstacles in the treatment of
chronic osteomyelitis, recurrence has remained at an unac-
ceptably high level of between 20-30%. However, in a
Mayo Clinic review there had been a recurrence rate of
61.5% in mixed aerobic/anaerobic osteomyelitis [29], but
the pathophysiology behind these results is as yet not clear.

The high level of recurrence has led to multiple alterna-
tive treatment methods including maggots, amputation,
electrical stimulation, cryotherapy, and hyperbaric oxygen-
ation [5,6,10,11,20,38,48]. The results of these experimen-
tal procedures are at best inconclusive.

Another difficulty in measuring the success of treatment
is the length of postoperative follow-up. Although many
studies showed promising initial results, long-term follow-
up data were frequently lacking [7,9,17,30,33,44]. Since the
natural course of the disease is characterized as having vari-
able periods of quiescence lasting up to several years, long-
term postoperative follow-up is essential in determining the
effectiveness of treatment.

Osteomyelitis should be considered a localized process in
a segment of bone and is infrequently ubiquitous in its in-
volvement. Therefore, the premise of treatment should be
directed toward several objectives. First, the initial curettage
should achieve a wide exteriorization to ensure adequate

Fig. 2. Lateral radiograph of a patient with osteomyelitis of proxi- access to the infected bone segment. Second, the patient
mal tibia. This shows wide debridement of the involved area. should undergo serial debridement and irrigation procedures

Discussion
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Fig. 3. Patient with osteomyelitis of proximal tibia seven months after treatnfenfinteroposterior view shows no further evidence of
recurrent osteomyelitid3: Lateral view showing good incorporation of bone graft in proximal tibia.

Extent of
osteomyelitis

Inadequate
exteriorization

Adequate,
wide
exteriorization

Fig. 4. A: Inadequate exteriorization does not allow for complete removal of infected and necrotic material that frequently results in
recurrent osteomyelitid: Wide exteriorization allows access to all areas of the infection ensuring a more thorough debridzmdter

there is evidence that the infection has been eradicated, reconstruction techniques such as bone grafting or plastic surgery flaps can b
performed.
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since infected, nonviable tissue may be difficult to differ- 10.
entiate from healthy tissue at initial debridement. The total
number of debridement/irrigation procedures should not be
arbitrary; rather endpoint criteria should be evidence that
the wound and bone infection have been eradicated by clini- 12.
cal observation and culture results. Third, these debridement
and irrigations should be performed in the operating room 13-
where there are optimal sterile conditions and the procedure
is less painful to the patient than at the bedside. The final
washing at each procedure should be done with normalis.
saline and the wounds should not be packed with antibiotic
or Betadine-containing gauze or antibiotic-impregnated
beads. This may reduce the emergence of resistant organ-
isms. Also, the surgical sites should be closed securely in
the operating room and not reopened until the patient is
returned to the operating room for the next procedure. Fi- 17.
nally, once the infection is cleared, reconstruction of the
bone and soft tissue defect should be done using principlesls'
similar to the management of a giant cell tumor after an ;4
intralesional curettage [19]. This involves using bone graft-
ing and/or muscle flaps to restore structural integrity, to fill 2o0.
the created dead space, and to establish adequate wound
coverage and blood supply. It should be emphasized that
proper antimicrobial therapy in terms of both organism
specificity and duration should be used concomitantly with
surgical treatment.

Using these methods, there is a low likelihood of recur-
rence. In most cases, a functional limb is maintained. Serial 23
operative procedures every 48—72 hours are most effective
in the treatment of chronic osteomyelitis. This therapy re- 54
quires a commitment from the patient, the operative house
staff, and the orthopaedic surgeon to ensure that the poten-
tial for recurrence is eliminated. Results have been excellent2>:
when the difficult problem of chronic osteomyelitis has
been approached in this manner.
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