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Statement of Purpose

Thepressureto povide high quality health care s higherthanever. Pdients ex pect
and deserve the best care possible; but thatd oes not mean p erfection . Any surgery
entails adegree of risk and po ¢-op erativ ¢ infection s a ubiquito us example. The
incidence of surgical site in fection s(SS) is well d ocunented in musculo skeletal
surgery. The economic burden o fsurgical site in fection managenentis high.
Identifyin g the epidemiolo gy and poten tial risk facto s of surgical site in fections is
critical to prevention Muchof thatd ata that s availab le is all in clu sive hu np ing non-
elective and electiv e in fomation tog ether. A swe collectively face in creased scrutiny
for the care we render; itis incumberton us toestab lish th e reasonab le bench marks
by which we arejudged. Inthat spirit, ourg oal was to evaluate pub lished SSI rdes
for elective fo otandankle surgery and establish a ream nable stan dardto be ap plied
in judgingourinfedionrates.

Levelof Evidence: Level 1, Meta- Analy sis

Purpose: The primarty aim of this meta-analy ss wasto perfom a conp rehen sive axd
systematic review ofthe literature inan attempt to id entify th e sargical site in fection
rateand risk factorsfor elective f ot and ankle surgery.

Methods

A meta-analysis was performed on electiv e footandank le SSI articles b etween
1999 to 2017 Figure 1). The CDC definition forSSIs was utilized for the
metameter. Dalaex!racuonmcludedlypecfpocedne hardware, implants,
gender, followup, smoking, it andir omised status.

Seven articles metselection ciiteria in cluding 7,31 0 procedures in 6,257 p atients
Demo graphics included 70% fennle witha the meanage o f51 .22 (Figure 1)
Meta-analysis of the data usin ga random effects mo del demonstrated a su gical
site infection rate o f 2.5 %(0.025) andusin ga fixed effets mod el 24% (0.024)
with aQ=39847. (Figure 2)
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According to the CDC, surgicalsite in fections are the third most frequ ent n esoco mial in fectionrepotted andare responsible forover 36 % of hospital-acquired infection inthe United States (1,2) This has significant
economic burden accounting rthe greatesthospital acquired costestimated at$3.3 billion annually (2). When comparedto surgicalsite in fection rates in orth opedic literature, ithas been sug gested that footand ankle
surgical site infections are higherdve to the in creased microb iolo gical flora (3). Surgical site in fection rates in the footandankle have been reported tovarybetween 1.0%to 5.3 % (4) However, the majority o fstudies
havereported surgicalsite in fections as secondary rather thanpimary outcomeslimiting interp retation . Miller firstreported rates of clean footand ankle procedutes in 1981 with an overall in fection rate 0 f2.2% in
1,841 procedures(5) Zgonis etal. foundan ovenll 3.1 % infection rate in five hundredandfifty-five patients in elective outpatientfootand ankle surgery(6). An Augralian study soughtto identify the surgical site
infection in podiatric surgery by nine surgeorns, the overall in fection rate was 3.1 % with 0.25% of in fections requirin gre-ad mission (7). Many factors are associated with increased 1isk of surgical site in fections and few
studies havesoughtto identify these relationships in elective footandankle surgery. Weiw orsietal. found age, obesity, u of tobacco, diabetes mellitus, mu ltip le proced ures onthe same foot, o perativ e time, to u miqud
time, and durationof hospital stay to be significantly aso ciated with the occumrence of surgicalsite in fections (3). Identify in g th e surgical site in fection rate and risk factors for elective footandankle surgeryis criticl to
effectively assess the operativerisk forpatients, provide patientedu cation, o perativ e treatmen tcourse, and for reimburementsystems to establish acceptable reimbursementprincip les based on accurate data that

currently does notexistin the literature.

Results

Seven atticles metselection criteria including 7,310 procedures
in6,257 patients. Demographics included 70% female with a the
mean age of$1.22 (Figure 1) Meta-analysis of the data using a
random effects model demonstrated a surgical site infection mte
of 2.5% (0.025) and using a fixed effects model 2.4% (0.024)
with a Q=39.847. (Figure 2A)
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Sub-group analysis was performed to detemnine ifthere is a
difference in the reported infection rate between prospective and
retospective studies. Using the random  effects model prospective
trials reported a mean infection rate 0f0.039 CI195%[0.017, 0.085]
while retrospective studies had a mean average of 0.019
CI195%{0.011,0.035]  Using the random effects model this difference
was not statistically significant (p=0.174). (Figure 3)
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’ evaluating the of surgical site
infection and wound dehiscence showed a relative risk of infection
was 21 95%CIP.96, 32.84] p0.00024 when wound dehiscence
was reported.  (Figure 4

Sub-group  analysis of deep versus superficial infections showeda
superficial infection mate of 0.009% and deep infection mate

of 0.0042% in elective foot and ankle surgery. Only one study
reported on SSI causing bone infection ata rate of 0.004%
(Figure 5)
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Analysis & Discussion

‘The primary aim of this investigation was to idenify the SSI mte for elective foot and
ankle surgery. In the lierature surgical site infection tes in the foot and ankle have
been reported o vary between 1.0% to 5.3%(2) Our meta-analysis showed similar
results using a the random effects model with a SSI mte 0f2.4% and 2.5% with the
fixed effects model. It is ofnote that there was a high level of heterogeneity of the
studies(Q=39.847). (Figure 2) Inorder to address this potential limitation, all analysis
were conducted assuming a mndom cfiects model. This approach is considered
consenvative and makes itmore difficult to achieve statistical significance. At the same
time, the random _effects model is effective in estimating heterogeneity and the effect
size inthis setting. Futhermore, usinga | study emoved model, Galli's 8.47% is the
largest deviation and its exclusion results in an overall shift where the new overall mean
is now 2.1% [0.015, 0.039] SSI infection rate. This is similar to whatis stated in the
literature.

A comparison was made to determine if there was a difierence in reported infection rate
between prospective and retospective studies. Although a significant difierence was
observed using a fixed efiects model (p=0.041),  the observed heterogeneity dictated that
a random effects model would be more appropriate.  Using this model prospective trials
reported a mean infection rate 0f0.039 CI5%[0.017, 0.085] while retrospective  studies
had an observed average of 0.019 CI95%{0.011,0035) This difference was not
statistically significant (p=0.174) and suggests that study design is a less relevant factor.
A contributing factor was likely that the mean number ofprocedures performed in the
prospective studies was 155 while the mean for retrospective  studies was much higher,
1712.

Zgonis etal previously reported in their 2004 article that the use of prophylactic
antibiotics did not significantly impact surgical site infection mtes, finding a 1.4%
infection rate with prophylaxis and a 1.6% infection rate without prophylaxis(6). Only
three of the selected studies in the cument analysis specified the use of pre-operative
antibiotics. Two of the studies used pre-operative antibiotics in at least99% of elective
cases, and reported a mean infection rate of 1.2% What makes this interesting is that
Zgonis prophylaxed in 55% ofcases and had a far larger overall infection mte 3.1%. It
is difficult to confinn this finding because ofthe relative dearth of data and the lack of
infision time relative to toumiquet application which is a known moderator of antibiotic
effectiveness(8).
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Analysis & Discussion Continued

Another interesting finding was thatin patients where prophylactic antibiotics were
provided, the rate of any reported wound complication was higher, 5.5% (.6.9) versus
1.62% (6) in those not receiving antibiotics beforehand. At leastin the case ofthe Zgonis
study, their data indicated that antibiotics were provided more flequently in more
complicated cases. This may be driven by the fact that cases with multiple procedures and
incisions may be perceived as higher risk by the surgeon and intrinsically camry an
clevated tisk of wound complication. Clinically, wound dehiscence increases our
awareness of the risk of infection following surgery but the magnitude of thatrisk has yet
tobe specified. To examine this relationship futher, a metasegression was performed that
looked at the association of surgical site infection and wound dehiscence. In this analysis a
statistically significant relationship was observed where the relative risk of infection was
21 95%C1[9.96, 32.84] p=0.00024 when wound dehiscence reported. This supports our
long held belief that wound dehiscence is a meaningful risk factor for surgical

infection. Unfortunately only four ofthe studies specified the mte of wound dehiscence
and reduced the sample size. A significant limitation of the present study was that while a
plan to analyze risk factors and subgmups existed, the mechanism for selecting studies did
not prioritize their reporting which led to incomplete data. Additional known risk factors
for SSI were reported by several ofthe studies meeting inclusion criteria, but incomplete
data limited its inclusion. For example, although four studies reported on populations with
diabetes and theumatoid arthritis, the rate ofinfection for these subgroups could not be
isolated fiom the overall mte ofinfection. Only Wiewiorski delineated the infection rte for
tobacco users (8.7%) versus >1% in the rest of the cohort (3). Although length of surgery
and toumiquet use are reported risk factors, none of the elective studies reported a
difference in infection rates based on these factors (8). Wiewiorski did note that longer
times do increase the risk ofwound complication which our metasegression indicates is a
meaningful risk factor for SSL Finally, a reliable comparison could not be made based the
surgical setting (hospital versus ambulatory surgery center) due to the confounding factor
of pre-operative antibiotic prophylaxis.

In conclusion, an established benchmark for infection mtes for clective foot and ankle
sugery is needed. Our rsuls show that surgical site infection mtes with elective foot and
ankle surgery are comparable to those documented in orthopedic literature. Due o the large
amount of heterogeneity between studies. limited comparable data, and multitude of
confounding factors affecting the incidence of infection rate our analysis is limited.
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