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RATIONALE

In 2016, the World Health Organization (WHO) published guidelines
for the prevention of surgical site infections (SSIs) [1]. Based upon a
review of 17 randomized controlled trials, there is moderate quality
evidence that alcohol-based antiseptic solutions for preparation of
the surgical site decrease the risk of SSIs in comparison to aqueous
solutions. A low quality of evidence showed decreased SSI risk
with alcohol-based chlorhexidine gluconate compared to alcohol-
based betadine. While alcohol may be concerning for persons from
certain religions, the WHO guideline highlights the statement
issued in 2002 by the Muslim Scholars Board of the Muslim World
League. According to the Board, medicines containing alcohol may
be used as an external cleaner. With the use of alcohol-based agents,
care must be taken to allow them to dry completely, as operating
rooms fires have been reported. According to the Centers for Disease
Control and Prevention (CDC), skin preparation with an alcohol-
based antiseptic solution should be completed prior to surgery, to
reduce the risk of SSI[2].

Asystematic review and meta-analysis of combination chlorhex-
idine gluconate (CHG) and betadine implicated the utility of these
agents, despite the low quality of the evidence. A major limitation of
many of these studies, however, was the use of bacterial colonization
as an endpoint rather than the development of a true SSI[3].

Privitera et al. recently provided a meta-analysis updating and
clarifying issues from prior meta-analyses which had not clearly
distinguished among studies using alcohol and aqueous-based
products. In the updated meta-analysis, there was subgroup analysis
showing decreased colonization rates with chlorhexidine, but there
was not a statistically significant difference in SSI due to the low
numbers of SSI [4].

Although the use of antiseptic agents for skin preparation is
necessary for bioburden reduction and prevention of infection,
there is minimal data available regarding the role of antiseptic irri-
gation solutions during TAA. The use of antiseptic agents for irriga-
tion is often performed in the setting of periprosthetic joint infec-
tions (PJI) of the hip and the knee, although the utility in total ankle
replacements is unknown.

Randomized controlled studies have evaluated the use of
various irrigates in open fracture wounds, noting that normal
saline was more efficacious and as effective at decreasing infection

in comparison to castile soap and bacitracin solution, respectively
[5,6]- Chlorhexidine solutions have been evaluated in an in vitro
model as being beneficial to decreasing the biofilm load, particularly
at concentrations above 2%. However, of importance is that concen-
trations as low as 0.02% CHG have shown to lead to fibroblast toxicity
[7,8]. Dilute betadine may be advantageous in this regard, as it has
minimal cellular toxicity at low concentrations and excellent effi-
cacy for prevention of infection [9].

Based on the available data, the CDC has recommended that
strong consideration should be given to the use of dilute betadine
during all surgical procedures. Although no data in TAA exists,
extrapolating the recommendations of the CDC to TAA appears to be
reasonable as dilute betadine is inexpensive, efficacious and carries
little-to-no cell toxicity.
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QUESTION 3: Does revascularization prior to foot and ankle surgery reduce the incidence of

surgical site infection (SSI)?

RECOMMENDATION: several studies support the effect of peripheral vascular disease (PVD) on wound healing and SSI. Despite this, there have
been no specific studies proving the beneficial effect of revascularization on SSI prior to surgical intervention in the setting of traumatic or elective
foot and ankle surgery. The majority of studies on revascularization are in the setting of diabetic foot infection or established ischemia.

We recommend that in the presence of an inadequate vascularization in the foot and ankle, vascular optimization should be undertaken prior

to elective surgery.

LEVEL OF EVIDENCE: Limited

DELEGATE VOTE: Agree: 100%, Disagree: 0%, Abstain: 0% (Unanimous, Strongest Consensus)

RATIONALE

Oxygenation of soft tissuesis a critical component of wound healing,
with wound tissue oxygen tension having a direct correlation with
the risk of postoperative wound infection [1].

Diabetes mellitus (DM) and its complications, such as PVD, have
proven to be risk factors for increased infection and complication
rates after surgery for ankle fractures [2-4]. A large cohort study of
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over 57,000 patients found that PVD alone was a strong risk factor for
the development of complications after ankle fracture fixation, with
the rate of infection increased from 1.44% to 6.87% in the presence of
PVD [2].

Diabetes and PVD are associated with increased complications
in other forms of foot and ankle surgery, as well [5]. PVD is a proven
risk factor for infection after arthrodesis procedures of the foot and
ankle and is an independent risk factor for periprosthetic joint infec-
tion (PJI) following total ankle arthroplasty [6,7].

Clinical guidelines for the management of diabetic foot disor-
ders suggest a thorough assessment for vascular risk factors prior to
surgery [8]. PVD and poor oxygen delivery to tissues are associated
with poorwound healing in these patients and should thus be identi-
fied [9,10]. Angiography should also be performed when appropriate
to assess the potential for revascularization [8], as this intervention
has shown to improve the level of amputation and tissue loss in this
group of patients [11-13]. Furthermore, Faglia et al. demonstrated
revascularization in diabetic patients with critical limb ischemia to
lead to a low rate of early amputation [14].

Aust et al. reported that combining revascularization with
surgical intervention results in improved wound perfusion and
healing of chronic wounds [15]. Revascularization prior to surgery
can even allow for successful primary closure of some chronic
wounds, according to Barshes et al. [16]. Furthermore, two groups
have reported that if primary closure is not viable, then revascu-
larization can be completed in the setting of free tissue for chronic
wounds [17,18].

Transmetatarsal amputation can be an effective method of limb
salvage in the ischemic or infected diabetic foot, and the rates of
wound healing and limb salvage have demonstrated to be improved
in conjunction with revascularization [19,20]. Additionally, it is
important to understand that the timing of revascularization prior
to surgery has not been shown to influence outcomes [21,22]. This
would suggest that revascularization prior to diabetic foot surgery is
notessential but beneficial when performing revascularization close
to foot and ankle surgery in the diabetic patients.

There is little literature related to the effect of revascularization
in preventing SSI in foot and ankle surgery. While the presence of
PVD is known to increase the risk of SSI/PJI in patients undergoing
foot and ankle procedures, no specific study demonstrates revascu-
larization of the foot and ankle obviates this increased risk.

REFERENCES

[1]  Hopf HW, Hunt TK, West JM, Blomquist P, Goodson WH, Jensen JA, et al.
Wound tissue oxygen tension predicts the risk of wound infection in
surgical patients. Arch Surg. 1997;132:997-1004; discussion 1005.

[2] SooHoo NF, Krenek L, Eagan M], Gurbani B, Ko CY, Zingmond DS. Complica-
tion rates following open reduction and internal fixation of ankle fractures.
] Bone Joint Surg Am. 2009;91:1042-1049. doi:10.2106/]B]S.H.00653.

3]

(4]
5]

(6]

(7]

8]
[9]

[10]

(1]

(2]

[13]
[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Miller AG, Margules A, Raikin SM. Risk factors for wound complications
after ankle fracture surgery. | Bone Joint Surg Am. 2012;94:2047-2052.
doi:10.2106/]BJS.K.01088.

Wukich DK Kline A]. The management of ankle fractures in patients with
diabetes. ] Bone Joint Surg Am. 2008;90:1570-1578. d0i:10.2106/]B]S.G.01673.
Wukich DK, Crim BE, Frykberg RG, Rosario BL. Neuropathy and poorly
controlled diabetes increase the rate of surgical site infection after foot and
ankle surgery. ] Bone Joint Surg. Am 2014;96:832-839. doi:10.2106/]BJS.L.01302.
Myers TG, Lowery NJ, Frykberg RG, Wukich DK. Ankle and hindfoot fusions:
comparison of outcomes in patients with and without diabetes. Foot Ankle
Int. 2012;33:20-28. doi:10.3113/FAl.2012.0020.

Althoff A, Cancienne JM, Cooper MT, Werner BC. Patient-related risk
factors for periprosthetic ankle joint infection: an analysis of 6977 total
ankle arthroplasties. | Foot Ankle Surg. 2018;57:269-272. doi:10.1053/].
jfas.2017.09.006.

Frykberg RG, Zgonis T, Armstrong DG, Driver VR, Giurini JM, Kravitz SR, et
al. Diabetic foot disorders. A clinical practice guideline (2006 revision). |
Foot Ankle Surg. 2006;45:51-S66. d0i:10.1016/S1067-2516(07)60001-5.

Wyss CR, Harrington RM, Burgess EM, Matsen FA. Transcutaneous oxygen
tension as a predictor of success after an amputation. | Bone Joint Surg Am.
1988;70:203-207.

Castronuovo ||, Adera HM, Smiell |M, Price RM. Skin perfusion pressure
measurement is valuable in the diagnosis of critical limb ischemia. | Vasc
Surg. 1997;26:629-637.

LoGerfo FW, Gibbons GW, Pomposelli FB, Campbell DR, Miller A, Freeman
DV, et al. Trends in the care of the diabetic foot. Expanded role of arterial
reconstruction. Arch Surg. 1992;127:617-620; discussion 620-621.

Troisi N, Ercolini L, Chisci E, Baggiore C, Chechi T, Manetti F, et al. Diabetic
foot infection: preliminary results of a fast-track program with early endo-
vascular revascularization and local surgical treatment. Ann Vasc Surg.
2016;30:286-291. doi:10.1016{1.avsg‘2015.o7.o15.

Taylor LM, Porter JM. The clinical course of diabetics who require emergent
foot surgery because of infection or ischemia. | Vasc Surg. 1987;6:454-459.
Faglia E, Clerici G, Clerissi |, Gabrielli L, Losa S, Mantero M, et al. Early and
five-year amputation and survival rate of diabetic patients with critical
limb ischemia: data of a cohort study of 564 patients. Eur | Vasc Endovasc
Surg. 2006;32:484-490. d0i:10.1016/].jvs.2006.03.006.

Aust MC, Spies M, Guggenheim M, Gohritz A, Kall S, Rosenthal H, et al.
Lower limb revascularisation preceding surgical wound coverage - an inter-
disciplinary algorithm for chronic wound closure. | Plast Reconstr Aesthet
Surg. 2008;61:925-933. doi:10.1016j.bjps.2007.09.060.

Barshes NR, Bechara CF, Pisimisis G, Kougias P. Preliminary experiences
with early primary closure of foot wounds after lower extremity revascu-
larization. Ann Vasc Surg. 2014;28:48-52. d0i:10.1016/j.avsg.2013.06.012.

Ciresi KF, Anthony |P, Hoffman WY, Bowersox |C, Reilly LM, Rapp JH. Limb
salvage and wound coveraEe in patients with large ischemic ulcers: a multi-
disciplinary approach with revascularization and free tissue transfer. ] Vasc
Surg. 1993;18:648-653; discussion 653-655.

Lepantalo M, Tukiainen E. Combined vascular reconstruction and micro-
vascular muscle flap transfer for salvage of ischaemic legs with major tissue
loss and wound complications. Eur | Vasc Endovasc Surg. 1996;12:65-69.
Mandolfino T, Canciglia A, Salibra M, Ricciardello D, Cuticone G. Functional
outcomes of transmetatarsal amputation in the diabetic foot: timing of
revascularization, wound healing and ambulatory status. Updates Surg.
2016;68:401-405. d0i:10.1007/513304-015-0341-0.

Faglia E, Clerici G, Frykberg R, Caminiti M, Curci V, Cetta F, et al. Outcomes
of Chopart amputation in a tertiary referral diabetic foot clinic: data from a
consecutive series of 83 hospitalized patients. | Foot Ankle Surg. 2016;55:230-
234. doi:10.1053/j.jfas.2015.09.004.

Miller N, Dardik H, Wolodiger F, Pecoraro |, Kahn M, Ibrahim IM, et al. Trans-
metatarsal amputation: the role of adjunctive revascularization. | Vasc
Surg. 1991;13:705-711.

Steel MW, DeOrio |K. Forefoot amputation with limb revascularization:
the effects of amputation, timing, and wound closure on the peripheral
vascular bypass graft site. Foot Ankle Int. 2007;28:690-694. doi:10.3113/
FAL.2007.0690.

Authors: Irvin Oh, Kristin Englund

QUESTION 4: Are prophylactic perioperative antibiotics required for isolated forefoot

procedures, such as hammertoes?

RECOMMENDATION: Though limited clinical data exists, the administration of perioperative antibiotics is not required for isolated forefoot
procedures in the absence of any risk factors, such as immunodeficiency or diabetes mellitus.

LEVEL OF EVIDENCE: Moderate

DELEGATE VOTE: Agree: 67%, Disagree: 25%, Abstain: 8% (Super Majority, Weak Consensus)




