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Background: Treatment of chronic osteomyelitis involves aggressive débride-
ment followed by soft-tissue coverage. The dictum of muscle coverage being
superior has been challenged by successful reports of coverage with skin flaps.
The objective of this article is to evaluate the efficacy of perforator flaps for
reconstruction of chronic osteomyelitis defects.

Methods: A retrospective review of 120 patients with chronic osteomyelitis who
underwent débridement and reconstruction using perforator flaps from April
of 2000 to November of 2015 was conducted. Inclusion criteria were cases with
chronic osteomyelitis for a minimum of 6 weeks and with a follow-up of at least
2 years after surgery. Correlation between recurrence and the following factors
was analyzed: comorbidities, frequency of débridement, duration of chronic
osteomyelitis, limb vascular status, and method of dead space obliteration. The
outcomes analyzed were flap loss, recurrence rate, primary remission rate, sec-
ondary remission rate, and amputation rate.

Results: The flap loss rate was 4.2 percent flap, the recurrence rate was 8.3 per-
cent, the primary remission rate was 91.6 percent, the secondary remission rate
was 98.3 percent, and the amputation rate was 1 percent. Significant predictors
of recurrence were peripheral vascular disease and major vessel compromise,
which had 5.1 times higher odds of recurrence (p < 0.05).

Conclusions: Used with adequate débridement, bone reconstruction, and
obliteration of dead space, a primary remission rate of 91.6 percent and a
secondary remission rate of 98.3 percent were achieved using perforator flap.
The predictors of chronic osteomyelitis recurrence were peripheral vascular
disease and major vascular compromise. (Plast. Reconstr. Surg. 140: 179, 2017.)
CLINICAL QUESTION/LEVEL OF EVIDENCE: Therapeutic, IV.

he treatment osteomyelitis

regardless of cause remains challenging.

Open fracture of the tibia is the most com-
mon cause of adult osteomyelitis. Without antibi-
otics, open fractures have a 24 percent incidence
of infection, and Gustilo grade IIIB fractures have
a 15 to 40 percent reported risk of infection."?
Although acute osteomyelitis is amenable to anti-
biotic chemotherapy, chronic osteomyelitis is
characterized by sessile bacteria lodged within an
infective nidus and is impermeable to antibiotics.
Thus, a multidisciplinary approach with surgical
treatment is mandatory, and antibiotics play an
adjunctive role.” The treatment requires aggres-
sive surgical débridement, removing all fibrotic
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and ischemic bone and soft tissue surrounding
the wound that impede antibiotic delivery as sug-
gested by Attinger and Bulan, followed by defini-
tive reconstruction with the objective of restoring
ambulatory function.*

Reconstruction of an osteomyelitic limb com-
prises three major components: restoration of
the bony framework, obliteration of dead space,
and restoration of soft-tissue coverage.” Over the
past three decades, major surgical advancements
to provide vascularized coverage to infected bone
have brought recurrence rates in chronic osteomy-
elitis down from 30 percent to 10 to 15 percent.®”
Muscle flaps have been shown to have higher
blood flow, translating to increased antibiotic
delivery, increased phagocytic activity, enhanced
bacterial clearance, and a more effective immune
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response.*? It has even been shown to expedite
bone healing in the early phases of repair.'™"
Although longstanding surgical dogma substanti-
ated by clinical evidence and experimental data
has shown the value of muscle flaps in the treat-
ment of chronic osteomyelitis, the muscle flap
was found to be difficult to elevate and to use
for defect coverage during secondary orthope-
dic procedures. Numerous reports substantiate
the use of skin flaps to cover the soft-tissue defect
caused by chronic osteomyelitis.”'*'® These stud-
ies, however, were of limited sample size and het-
erogeneous in severity of infection.'”' Although
it is now accepted as a treatment option for cover-
ing defects with chronic osteomyelitis, there is still
debate regarding its efficacy. The purpose of this
article is to validate the efficacy of using perfora-
tor flaps in treating chronic osteomyelitis based
on a retrospective review of 120 patients with a
minimum follow-up period of 2 years.

Patient Data

This is a retrospective clinical study approved
by the Institutional Review Board of Asan Medical
Center (number S2014-0206-0001). From Janu-
ary of 2000 to June of 2014, patients diagnosed
with chronic osteomyelitis based on history, physi-
cal examination, radiologic imaging, confirmed
histologic studies, and bacterial cultures were
reviewed. The wounds were graded according to
the Cierny-Mader grading for chronic osteomyeli-
tis.” All patients had an open wound for a mini-
mum of 6 weeks. The average follow-up period
was 46 months (range, 24 to 122 months).

The following outcomes were analyzed: flap
loss, chronic osteomyelitis recurrence rate, pri-
mary and secondary remission rates, and ampu-
tation rate. The correlation between recurrence
and the following factors was analyzed: comor-
bidities, frequency of débridement, duration
of chronic osteomyelitis, limb vascular status,
method of dead space obliteration, and method
of bone fixation. All of the data were summarized
with frequency and percentage for categorical
variables and mean and standard deviation for
continuous variables. Fisher’s exact test was used
for univariate statistical analysis of recurrence of
chronic osteomyelitis. Statistical analysis was also
performed with a logistic regression model by
calculating the odds ratio between recurrence of
osteomyelitis and risk factors. The odds ratio was
deemed significant for values of p < 0.05.
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Preoperative Diagnostics and Surgical
Débridement

Workup was performed for all cases, with pre-
operative blood investigations, limb radiographs,
and computed tomographic angiograms. Mag-
netic resonance imaging scans were supplemented
if the radiograph was equivocal, or to determine
the extent of infection. Femoral arteriography was
supplemented if the computed tomographic scan
was equivocal. The patency of the lower limb ves-
sels was documented for each patient.

Single-stage reconstruction was based on the
adequacy after débridement; otherwise, serial
débridement was performed followed by recon-
struction. Bone cultures were taken to confirm
the diagnosis and sent for bacteriologic culture.
Broad-spectrum antibiotics were used before cul-
ture results, and specific antibiotics were used
after confirmation of bone culture. The postoper-
ative antibiotic regimen consisted of 4 to 6 weeks
of antibiotics.

Reconstruction

Reconstruction begins with proper débride-
ment and then isolation of recipient vessels, which
allows determination of the pedicle length of the
flap. The recipient artery was chosen based on pul-
sation, regardless of location, even within the zone
of injury.* Small vessels such as branches from the
major vessels or perforators were used as recipients
if the reconstruction required only skin flaps of
moderate size.” If a major artery was used, it was
always approached in end-to-side manner unless it
was a stump, in which case end-to-end anastomosis
was performed. The accompanying veins were used
primarily, but superficial veins were used if appli-
cable, and all veins were anastomosed in end-to-
end fashion. Various perforator flaps were selected
based on the size of the defect, composite of tissues,
pedicle length required, and position of the patient
during surgery. The flaps performed included the
anterolateral thigh perforator flap, superior cir-
cumflex artery perforator flap, gluteal artery per-
forator flap, upper medial thigh perforator flap,
and thoracodorsal artery perforator flap.'®**
The anterolateral thigh perforator flap can be har-
vested either as a perforator flap that includes only
the skin or as a chimera flap with an independent
branch supplying the vastus lateralis without the
deep fascia. Reconstruction of bony structure was
not performed in the patients who had minimal or
no bony defects (Cierny-Mader type II). In patients
with localized bony defects (Cierny-Mader type III),
obliteration of the bony dead space was performed
either with a small muscle flap combined with the
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perforator flap or deepithelialized flap segment or
with antibiotic beads. The same method of oblit-
eration was applied for soft-tissue dead spaces as
well. In patients with Cierny-Mader type IV chronic
osteomyelitis, external fixation was performed for
bone stability. Two patients required a single-stage
vascularized fibula flap in addition to the soft-tissue
reconstruction.

Secondary bone grafting with cancellous iliac
crest bone (if required) was performed within
2 months (range, 3 to 8 weeks) after the initial
reconstruction. The erythrocyte sedimentary rate
and C-reactive protein levels were checked before
iliac bone chip grafting to ensure that the infec-
tion had resolved.

Discharge and Follow-Up

The average length of stay in the plastic sur-
gery department was 10 days. All patients were fol-
lowed up in the outpatient clinic by both plastic
and orthopedic teams. The assessment of chronic
osteomyelitis remission was made after a mini-
mum of 12 months, based on the absence of clini-
cal symptoms, pain-free ambulation, and when
all inflammatory markers (erythrocyte sedimen-
tation rate, C-reactive protein, and white blood
cell count) had normalized. The term “remission”
was used instead of “cure,” as suggested by Rao et
al.? Primary remission was defined as the eradica-
tion of osteomyelitis after the first reconstruction,
and final remission was defined as eradication of
infection after the final procedure. Patients who
defaulted were recalled for follow-up.

Patient characteristics are listed in Table 1. A
total of 120 patients were evaluated, and their ages
ranged from 13 to 77 years (mean, 47.2 years),
with 98 male patients and 22 female patients. The
majority of the patients (89.0 percent) developed
chronic osteomyelitis secondary to trauma. The
other causes were soft-tissue infection, burn, and
iatrogenic cause. Forty-one patients (34.0 per-
cent) did not have any comorbidity, whereas the
other patients had diabetes, were older than 60
years, and/or were smokers. Twenty-three patients
(19.0 percent) had obstruction of vascular flow to
the affected limb. The majority of the defects were
located in the tibia (86.0 percent), followed by the
calcaneum (13.0 percent). Forty-one patients (34
percent) had chronic osteomyelitis for more than
12 months, and of these, 15 patients had chronic
osteomyelitis for more than 5 years. A total of 89
patients had chronic osteomyelitis resulting in a
bone defect of Cierny-Mader grade III or IV.

Table 1. Characteristics of 120 Patients Who
Underwent Reconstruction with a Perforator Flap to
Treat Chronic Osteomyelitis of the Lower Extremity

Patient Characteristics* No. (%)
No. 120
Demographics
Male 98 (82.0)
Female 22 (18.0)
Cause
Trauma 107 (89.0)
DM 6 (5.0)
Burn 3 (2.5)
Iatrogenic 1 (1.0)
Soft-tissue infections 3 (2.5)

Comorbidity

None 41/120 (34.0)
Age >60 yr 28/120 (23.0)
Type 2 diabetes 23/120 (19.0)
Smoker 43/120 (36.0)

Peripheral vascular diseaset
Location of defects

23/120 (19.0)

Tibia 103 (86.0)
Calcaneum 16 (13.0)
Fibula 1 (1.0)
Duration of COM
<6 mo 56 (47.0)
6-12 mo 23 (19.0)
>12 mo 41 (34.0)
Cierny-Mader grading
Anatomical type
I, medullary osteomyelitis 0 (0.0)
II, superficial osteomyelitis 31 (26.0)
III, localized osteomyelitis 35 (29.0)
IV, diffuse osteomyelitis 54 (45.0)
Physiologic class
A host, normal 11 (9.0)
B host, local or systemic
Bs, systemic compromise 23 (19.0)
Bl, local compromise 41 (34.0)
Bls, systemic and local compromise 45 (38.0)

DM, diabetes mellitus; COM, chronic osteomyelitis

*Mean age at first presentation was 47.2 years (range, 13-77 years).
fDiagnosed either on computed tomographic angiography or
arteriography.

Orthopedic Procedures, Flap Choice, and
Outcomes

Flaps and orthopedic procedures performed
and outcomes of the 120 patients who under-
went reconstruction are listed in Table 2. A total
of 77 patients underwent perforator flap—only
reconstruction, and 43 patients had an antero-
lateral thigh perforator flap combined with an
independently pedicled vastus lateralis muscle
without including the deep fascia. Once admitted
at our center, patients underwent an average of
1.74 débridements (range, one to eight) before
definitive reconstruction. Sixty-nine patients were
approached with single-stage débridement and
simultaneous reconstruction, whereas 51 patients
underwent multiple débridements before defini-
tive reconstruction. Fifty-two patients required an
external fixator for stabilization, and 25 patients
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Table 2. Flaps Performed, Orthopedic Procedures,
and Outcomes of the 120 Patients Who Underwent
Reconstruction for Chronic Osteomyelitis of the
Lower Extremity

No. (%)
Perforator flaps
ALT combined with vastus lateralis 43 (36.0)
ALT 41 (34.0)
SCIP 30 (25.0)
UMT 3 (2.5)
SGAP 2 (1.5)
TDAP 1(1.0)
Orthopedic procedures
External fixator 52 (43.0)
Antibiotic beads 25 (21.0)
Bone graft 22 (18.0)
Outcomes
Complications 23 (19.2)
Total flap loss 5 (4.2)
Partial flap loss 10 (8.3)
Recurrence 10 (8.3)
Nonunion 5 (4.2)
Amputation 1 (1.0)
Primary remission 110 (91.6)
Secondary remission 118 (98.3)

ALT, anterolateral thigh flap; SCIP, superficial circumflex iliac artery
perforator; UMT, upper medial thigh; SGAP, superior gluteal artery
perforator; TDAP, thoracodorsal artery perforator.
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had antibiotic beads inserted into the bone cav-
ity later requiring secondary orthopedic recon-
struction. Twenty-two patients required secondary
bone grafting within 2 months after reconstruc-
tive surgery.

There were five patients with total flap loss,
and all were treated with a second free flap. Ten
patients developed partial flap loss; three were
treated with a second free flap, one had a local
transposition flap, and six were treated with minor
procedures (healing by secondary intention or
splitskin grafting).

In total, 10 patients developed recurrence,
developing in two patients after partial flap loss;
eight patients developed recurrence despite com-
plete flap healing. Three of these 10 patients
required a second free flap; one patient required
a local flap; and the other six cases of recurrence
were treated with antibiotics, débridement, and
secondary closure using sutures. Among the recur-
rences, 90 percent occurred within 12 months of
reconstruction (range, 3 to 18 months). The pri-
mary remission rate after the first reconstruction

Table 3. Logistic Regression Model Analysis of Risk Factors*

OR 95% CL
Factor No. Recurrence (%) p OR Lower Upper
Comorbidities
Nil
Yes 41 3 (7.32) 0.772 0.812 0.199 3.321
No 79 7 (8.86) Ref
Age > 60 yr
Yes 28 2 (7.14) 0.795 0.808 0.161 4.044
No 92 8 (8.70) Ref
Type 2 diabetes
Yes 23 1 (4.35) 0.453 0.444 0.053 3.696
No 97 9 (9.28) Ref
Smoker
Yes 43 2 (4.65) 0.288 0.421 0.085 2.078
No 77 8 (10.39) Ref
PVD
Yes 23 5 (21.74) 0.017 5.111 1.340 19.492
No 97 5 (5.15) Ref
Duration of COM 0.231
<6 mo 56 4 (7.10) Ref
6-12 mo 23 4 (17.40) 0.183 2.737 0.622 12.049
>12 mo 41 2 (4.90) 0.649 0.667 0.116 3.827
Vascular injury 0.017
None 97 5 (5.15) Ref
Vessel injury 23 5 (21.74) 5.111 1.340 19.492
External fixator 0.658
No EF required 68 5 (7.40) Ref
EF required 52 5 (9.60) 1.340 0.367 4.898
Débridements preoperatively 0.251
Single stage 69 4 (5.80) Ref
Multiple stages 51 6 (12.70) 2.167 0.578 8.119
Flap composition 0.774
Perforator skin flap 77 6 (7.80) Ref
ALT combined VL flap 43 4 (9.30) 1.214 0.323 4.562

Ref, reference; PVD, peripheral vascular disease; COM, chronic osteomyelitis; EF, external fixator; ALT, anterolateral thigh; VL, vastus lateralis.

*The odds ratio was deemed significant for values of p < 0.05.
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was 91.6 percent, and the final remission rate at
2-year follow-up was 98.3 percent.

Predictors of Recurrent Osteomyelitis

Among the factors analyzed, clinical significance
was shown only in patients with major vessel compro-
mise; these patients had higher chronic osteomyelitis
recurrence rates (21.7 percent) than those without
(5.2 percent) (p < 0.05). Among the five cases that
recurred, the involved arteries were anterior tibial
(two cases), posterior tibial (one case), and tibiope-
roneal trunk (two cases). Although not significant,
chronic osteomyelitis recurrence is most common
in patients with the disease for 6 to 12 months com-
pared with all other groups (Table 3).

Case 1

A patient was referred for Cierny-Mader grade III chronic
osteomyelitis after previous healed fracture from 10 years pre-
viously. He underwent single-stage surgical débridement, oblit-
eration of dead space using antibiotic beads, and reconstruction
with a superior circumflex artery perforator flap. Secondary
bone grafting was performed 6 weeks after reconstruction. He is
currently ambulating well and was in remission for 2 years during
his last follow-up (Fig. 1).

Fig. 1. A patient referred for chronic osteomyelitis after previous healed fracture more than 10 years previously. He presented

Case 2

A 54-year-old male diabetic smoker had undergone previ-
ous intramedullary nailing for right tibia and fibula fracture
15 years previously. He presented with a chronic discharging
wound over the right tibia. He was diagnosed with Cierny-
Mader grade IV chronic osteomyelitis supported by radio-
graphs and computed tomographic scans. He underwent
external fixation and débridement of infected soft tissue and
bone. The dead space was obliterated by antibiotic beads, and
he underwent reconstruction with a superior circumflex artery
perforator flap. The anastomosis was performed in end-to-side
fashion to the posterior tibial artery and vein. Secondary bone
grafting was performed with removal of the external fixator.
A radiograph obtained at 18 months shows complete healing
of the tibia and the patient is ambulatory without assistance
(Figs. 2 and 3).

There have been numerous reports show-
ing the reliability of using skin-only perforator
or fasciocutaneous flaps for treating chronic
osteomyelitis.'*' In addition, Salgado et al. have
confirmed in an animal study that skin flaps are
similar to muscle flaps for this purpose.” How-
ever, a comprehensive clinical review has yet to be
reported. Since our first report, we have further
refined the concept of using perforator skin flaps
and expanded it to various perforator flaps.'®

with ulceration and discharge over the pretibial area (left). Magnetic resonance imaging confirmed the presence of Cierny-Mader
grade Ill chronic osteomyelitis with involucrum and overlying cellulitis (second from left). After débridement, the dead space was
filled with antibiotic beads and then reconstructed with a superficial circumflex iliac perforator flap (second from right and right).
He subsequently underwent removal of beads and delayed secondary bone grafting 6 weeks after reconstruction. He is currently
ambulating well and was in remission for 2 years during his last follow-up (right).
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Fig. 2. A 54-year-old male diabetic smoker who had undergone previous
intramedullary nailing for right tibia and fibula fracture 15 years previously.
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Fig. 3. A radiograph obtained at 18 months shows complete healing of the tibia, and
the patient is ambulatory without assistance.

After débridement and proper antibiotic use,
reconstruction consists of three major compo-
nents: reconstructing the bone, obliterating the
dead space, and covering the defect. For the scope
of this article, the first component of reconstruct-
ing the bone is not described in detail. It usually
can be reconstructed by a single-stage bone flap
along with soft-tissue reconstruction or performed
by distraction or secondary grafting. In our series,
external fixation was required in 43 percent, anti-
biotics beads were used in 21 percent, secondary
bone grafting was performed in 18 percent, and
a single-stage bone flap reconstruction was per-
formed in two patients. The second component
of reconstruction is obliterating the dead space
for bone and soft tissues. The goal of dead space
management is to replace dead bone and scar tis-
sue with durable vascularized tissues.?”*' One of

Fig. 2. (Continued). He presented with a chronic discharging
wound over the right tibia (above, left). Radiographs and com-
puted tomographic scans confirmed and delineated the extent
of Cierny-Mader grade IV chronic osteomyelitis (above, right). He
underwent external fixation and débridement of infected soft
tissue and bone (second row, left). The bony defect was obliter-
ated by antibiotic beads and he underwent reconstruction with
a superficial circumflex iliac perforator flap (second row, right
and third row, left). The anastomosis was performed in end-to-
side fashion to the posterior tibial artery and venae comitantes.
He underwent removal of antibiotic beads and bone grafting at
5 weeks after initial flap coverage.

the major advantages of using muscle is the con-
formability of the muscles to obliterate the dead
spaces of the soft-tissue and bone defect while
providing coverage. Using an anterolateral thigh
perforator flap combined with an independently
pedicled vastus lateralis can provide obliteration of
the dead space like a muscle flap while resurfacing
with a skin flap. This flap efficiently accommodates
the three-component reconstruction approach,
whereas a musculocutaneous flap will be bulky and
has less versatility for addressing the dead space
and resurfacing components. Thus, the use of a
combined anterolateral and vastus lateralis flap will
provide an external resurfacing separately, whereas
the muscle flap addresses the dead space as shown
in this study for 43 cases. Another alternative to
manage bone defects is to use antibiotic beads to
temporarily control infection and dead space fol-
lowed by secondary replacement of bone.”* In
our series, 25 cases (21 percent) were approached
in this manner with a successful outcome. We then
further evolved and started to use the deepithelial-
ized segment of the perforator flap either in com-
bined form or just by partially deepithelializing the
flap. When evaluating the different methods to
obliterate the dead space of the bone, there was no
significant difference in recurrence between using
muscle, antibiotic beads, or deepithelialized flaps,
which all had perforator flap coverage over the
skin defect. Although we will need a larger series to
reach a definite conclusion, from this experience
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we can assume that muscle, antibiotic beads, and
deepithelialized skin flaps are all effective in oblit-
erating the dead space to serve its purpose. Our
current protocol is to use antibiotic beads for all
bone defects, use muscle for functional muscle
reconstruction and to obliterate large soft-tissue
dead spaces, and use deepithelialized skin flaps to
obliterate small soft-tissue dead spaces.

The final component of reconstruction is cover-
age. As mentioned before, disadvantages of muscle
flaps can be addressed by using perforator flaps.?***
In 2003, we stopped using muscle flaps unless the
defect required a large muscle bulk or needed a
functional muscle transfer. Although the perfora-
tor flap may require a learning curve and may also
have a donorsite scar in large flaps, the advantages
outweigh the disadvantages. The advantages of
using skin-only perforator flaps are as follows:

1. The elasticity of skin flap allows elevation and
resurfacing without tension during second-
ary orthopedic procedures. Furthermore, the
impact on flap survival if the pedicle is injured
during secondary procedures is less likely, as
early dermal inosculation and angiogenesis
allows skin flaps to be pedicle-independent
during reelevation.” In the 24 patients requir-
ing secondary orthopedic intervention, the
flap was able to provide good circulation with-
out breakdown of the flap.

2. Skin perforator flaps provide superior skin
coverage, “replacing like with like,” in con-
trast to skin grafted muscle flaps, which
often develop eczema and dryness.

3. With respect to bone healing, the radiologic
imaging has shown that patients are able to
restore bony discontinuity with the use of
bone grafts under the skin perforator flaps.

4. Askin paddle allows for easier flap monitoring.

5. Elevation of perforator flaps above the
suprafascial plane is expedient and spares
functional muscle morbidity.***

6. The supermicrosurgery concept of using per-
forator-to-perforator anastomosis allows a less
invasive approach for recipient and donor
sites and application of multiple new perfora-
tor flaps with shorter pedicle lengths.

This study reviewing over 10 years shows the
perforator flap’s ability to achieve 91.6 percent
primary remission, reflecting similar results
from other studies using muscle flaps.5” After
complete débridement, obliterating the dead
space with either independent muscle, antibiot-
ics beads, or deepithelialized skin flap, the use of
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a perforator skin flap against chronic osteomy-
elitis is as effective as using muscle flaps for this
purpose.”® Our shortest follow-up was 2 years,
and this may not be long enough to exclude fur-
ther recurrences, but we believe this to be an
adequate period, as 90 percent of the patients
usually develop recurrence within 12 months of
reconstruction.”

When evaluating the risk factors for recurrences
such as comorbidities, number of débridements,
duration of chronic osteomyelitis, obliteration
method of dead space, limb vascular status, and
use of external fixators, the only significant fac-
tor was patients who had sustained major vas-
cular injury or with peripheral vascular disease
(p<0.05). In our series, 19 percent of patients sus-
tained vascular injury as a consequence of trauma,
and five patients (21.7 percent) had recurrence of
osteomyelitis, which shows a 5.1 times higher odds
of having recurrence. The same was observed for
patients who had peripheral vascular disease. We
suspect that the vascular compromise and reduc-
tion of blood flow to the limb leads to ischemia,
impedes wound healing, and increases the risk of
osteomyelitis. Because of this finding, we are now
attempting to reconstruct major vessel injuries
with a graft or a bypass flap to see whether better
results can be obtained.

The authors believe that by enforcing the
basic concept of débridement and approaching
the three components of reconstruction to cor-
rect the bone defect, obliterate bone or soft-tissue
dead space, and provide well-vascularized cover-
age, the actual composition of the resurfacing flap
is less critical in determining the final outcome.
Among the 10 recurrences, eight actually had
good initial healing with perforator flap coverage.
It was most likely inadequate débridement or vas-
cular insufficiency that played the major role in
leading to recurrence. With the evolution of flaps
and the variety of combined flaps that are avail-
able for reconstruction, one should determine
coverage based on the merits provided by the
flaps. Breaking down reconstruction into three
components can help choose the flap suitable for
each reconstruction. The use of antibiotics plays
a major role along with surgical débridement and
reconstruction. In our protocol, we used 4 to 6
weeks of antibiotics, but recent studies show that
prolonged antibiotic therapy lacks strong evi-
dence, and one should individualize duration of
antibiotic therapy based on the patient’s clinical
response.***

The authors recognize that this study was a ret-
rospective, nonrandomized study, which carries
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with it selection and treatment biases. Nonethe-
less, this study shows that perforator flaps work
efficiently to cover the defects with chronic osteo-
myelitis when approached with adequate débride-
ment, obliteration of dead space, and proper
bone reconstruction.

A retrospective review of 120 cases of chronic
osteomyelitis treated with perforator flaps for cov-
erage showed the following outcomes: used with
adequate débridement, bone reconstruction, and
obliteration of dead space, the primary remission
rate was 90 percent and the secondary remission
rate was 98 percent. The predictors of chronic
osteomyelitis recurrence included the presence
of major vascular compromise.
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