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INTRODUCTION
Current treatments for diabetic foot osteomyelitis (DFO) are often
poorly supported by clinical evidence; study sizes are typically small
and the operational definitions to define DFO and its outcomes are
inconsistent. Many of the recommendations made by the Infectious
Disease Society of America (IDSA) and International Working Group
on Diabetic Foot (IWGDF) are based on low levels of graded evidence.
Historically, surgeons believed that to cure osteomyelitis a surgical
approach was needed to excise or amputate the nidus of infection.
Other physicians have favored a conservative non-surgical (i.e.
medical management) approach of the pathology. Unfortunately,
there is relatively little evidence to help guide clinicians as to the
optimal antibiotic agent/s, dosing, or their most effective duration of
regimens.

Most of the existing literatures are from small retrospective studies
with few prospective studies. Recommendations are often biased
based on the background of the specialists that developed the
criteria. The aim of this meta-analysis is to evaluate the quality of the
evidence for the treatment (Surgical versus Medical Management) of
DFO and to compare the clinical outcomes of each.

METHOD
Definition of medical management
Treatment of infected bone that does not involve surgical resection or
amputation of the bone. Patients may undergo incision and drainage,
bone biopsy, and other soft tissue procedures.

Definition of surgical management
Treatment that involved surgical resection or amputation of the
infected bone(s).

Search strategy
A PubMed search was performed using the input “conservative,
osteomyelitis, foot” as keywords for medical treatment of OM until
January 2020. A repeat search with the keywords “surgical,
osteomyelitis, foot” were used for surgical treatment of OM. All
articles were reviewed by 2 authors (DHT and LAL). We included
articles that were related to diabetic foot OM. We excluded articles
that involved Charcot Arthropathy, case reports, small case series,
review articles, commentaries, non-human studies, and articles that
were not in English.

Outcomes of interest
Each article was reviewed for: the study design, antibiotic duration,
number of subjects with DFO, criteria for DFO, follow up duration of
DFO, defined criteria for treatment success, adverse events,
percentage of treatment success, peripheral perfusion or the
presence of peripheral arterial disease, peripheral neuropathy, and
hemoglobin A1c (Tables 1 and 2).

Statistics
A pooled weighted analysis (χ2) was performed of the data using the
Meta-Essentials Excel package program. All data were combined, and
a weighted effect of the results was created in addition to
determining the weight of each individual study using an inverse
variance method with random effect model. The effect and odds
ratios were measured for each group. The effect size was represented
on a Forest Plot with 95% confidence interval. I2 was used to
determine the magnitude of heterogeneity whereas Cochran Q and
PQ were used to determine the presence of heterogeneity.
Furthermore, τ2 and τ were calculated, where τ2 reflects the variance
of the true effect size. Both τ2 and τ represent the true heterogeneity.

META-ANALYSIS
The Q value for medical management of DFO was 125.58 and for surgical
management it was 130.20, both with a p-value of 0.00, indicating that
heterogeneity existed in the study. The I2 value for the medical management of
DFO was 86.46%, whereas for surgical management, it was 90.78%. The high
percentage indicated that the population studied were not the same. Since I2

values were high, publication bias could not accurately be calculated. τ was used
to evaluate the dispersion of true effect sizes. τ2 and τ for medical and surgical
management were as follows: 1.04, 1.02 and 0.97 and 0.98, respectively.

The forest plots (Fig. 2 and 3) depict the representation of the confidence
intervals (CI), effect size, and study weight of all the studies for the medical and
surgical management of DFO, respectively. The numerical data of the graphs
and the odds ratios are displayed in Tables 3 and 4. The vertical line in Figure 2
represented no effect and the study was considered to have no significant
findings when its CI crossed.

In Figure 2, only one study (Mauler et al.) was on the left of the vertical line, and
this indicated there was a negative correlation between medical treatment and
outcomes. Two studies (Ha Van and Bamberger) CI’s crossed the vertical line,
suggesting that their findings were not significant. The studies on the right side
of the vertical line show a positive correlation between successful management
of osteomyelitis with medical management. The overall combined weight of the
studies (line 19, Fig. 2) CI did not cross the vertical line; and thus, indicated that
the overall finding was significant. However, because if the high I2 value, we
cannot rely on the combined CI, but rather the prediction interval (PI) instead,
which gave us the range of where the estimated 95% of future studies will fall.
The PI range was 0.52-53.08, and it did cross the vertical line as well, indicating
that the future studies finding may not be significant and that the outcome may
not be favorable.

In Figure 3, all the studies were on the right side of the vertical line, which is
represented by effect size 1.00. Thus, all surgical management of osteomyelitis
resulted in a positive correlation. Moreover, since none of the studies’ CI
crossed the vertical line, all the studies were considered to have significant
findings as well. Again, due to the high I2 value, we cannot rely on the CI in this
case as well. The combined weight of all the study yielded a PI (3.68-460.94)
that was on the right side of the vertical line and did not cross it, indicating that
future studies of surgical management will yield positive results as well.

This meta-analysis suggested that surgical treatment is more favorable over medical management of DFO.
▪ Surgical intervention resulted in significant findings with a prediction interval suggesting that all future studies will share

the same positive results.
▪ In medical management, there was 1 study with negative result and 2 with no significant finding with an overall

prediction interval that indicated likelihood of no positive result in future studies.
▪ This suggests that surgical management for DFO will yield a more favorable outcome compared to medical management

alone.

All 28 studies that we evaluated had different reference standards for diagnosing OM, successful treatment outcome, PAD,
and neuropathy measurement. This made it difficult to compare the various studies results to one another. Additional
properly design prospective studies with gold standard references for diagnosing OM are needed to help determine
whether medical management of DFO can be successful without surgical intervention.

DISCUSSION
This meta-analysis highlights several important limitations in DFO study designs:
▪ The gold standard to diagnose osteomyelitis is bone culture and histology, but this is

often not use and it is almost never used to define treatment success or failure.
▪ Most studies used different criteria to define DFO, treatment success, PAD, and

peripheral neuropathy.
▪ Most studies criteria for diagnosing DFO were generalized, and the majority only used

plain radiographs a diagnosis
▪ Majority of the studies used wound healing as the primary outcome measure.

▪ However, there are no study that states that a wound would fail to heal if there
are underlying OM.

▪ There was no one guideline that the various authors seem to follow for the duration of
antibiotic. There is a wide range of antibiotic durations ranges from 4 weeks to 70
weeks with success rate ranging from 17% to 97.3%.


