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administration of suppressive antibiotics after reimplantation of
the knee in patients undergoing two-stage exchange arthroplasty
resulted in lowering the rate of subsequent failure [3]. The authors
of the study stated that the findings were preliminary and further
long-term data on the cohort was needed.

There are many potential issues related to administration of
routine suppressive antibiotic therapy after surgical management of
infected prosthetic joints. Cost, the potential for emergence of anti-
microbial resistance, systemic adverse effects and so on are some
of these potential issues. Therefore, and in the absence of concrete
data, we believe that routine administration of suppressive anti-
biotic therapy for patients with a prosthetic ankle joint in place is
not warranted. We realize that patients with infected TAA need to be
treated on an individual basis and administration of oral antibiotics

to some patients, such as those with extensive comorbidities, those
infected with resistant organisms and those with complex infections
may be justified in some circumstances.
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QUESTION 4: what determines the type and dose of antibiotic that is needed to be added to the
cement spacer in patients with infected total ankle arthroplasty (TAA)?

RECOMMENDATION: we recommend tailoring the antibiotic in cement spacers to the infecting organism if it has been identified,
as is typically done in total knee and hip arthroplasty. Otherwise, broad-spectrum antibiotics may be utilized. Medical comorbidities
should always be considered, especially with regard to renal function and allergy profile. A thermostable antibiotic should be added to cement.

LEVEL OF EVIDENCE: consensus

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

RATIONALE

TAA is performed much less frequently than total hip and knee
arthroplasty, and reports related to deep infections and associated
management are limited.

Like hip and knee arthroplasty, management of infected TAA
may include removal of prosthesis and insertion of an antibiotic-
impregnated cement spacer. An antibiotic spacer, as part of two-
stage exchange arthroplasty, has been utilized in the management
of infected TAA. Lee et al. described the use of cement mixed with 1
gm gentamicin,1gm vancomycin and 1gm cefazolin in nine patients
with infected ankle joints, three of whom were status post TAA [1].
The infecting organisms of the three TAA patients included methi-
cillin-resistant S. aureus (MRSA), methicillin-resistant S. epidermidis
(MRSE) and Enterococcus. The authors utilized their technique with
the intent of permanent spacer use and a return to weightbearing,
as multiple lower extremity operations have been associated with
amputation.

Given the fragile soft tissue envelope around the ankle, Ferrao
et al. also describe the use of a definitive antibiotic spacer after
ankle infection [2]. Six of nine patients were status post-TAA and
required explantation due to infection. The authors indicated that
culture-specific antibiotics were mixed into cement when possible,
although the detailed combination was not listed. If the infecting
organisms were not isolated by culture, 2 gm vancomycin and 1.9 gm
gentamicin were mixed into the cement. Bacteria were isolated in
seven of the nine patients: Staphylococcus aureus (n =3), Staphylococcus
epidermidis (n = 3) and Streptococcus viridans (n = 1). Three patients
required additional surgery, including two patients who underwent
below-the-knee amputations.

In a large series including 966 patients, 29 patients were identi-
fied with infection after primary or revision TAA [3]. Cement spacers

were placed in 17 cases, although the antibiotic formulation of the
spacers was not indicated. The most common infecting organisms
included methicillin-sensitive S. aureus (MSSA), coagulase-negative
staphylococci and polymicrobial infection (one of which included
MRSA).

Fifteen deep infections were identified in another series
including 613 primary and revision TAAs ata single institution [4]. An
additional four deep TAA infections from outside facilities were also
treated during the study period. Antibiotic spacers formulated with 1
gm vancomycin and 1.2 gm tobramycin per cement packet were used
for chronic infections requiring explantation. The infecting organ-
isms included coagulase-negative Staphylococcus (n=6), MSSA (n =
4), MRSA (n=2), C. acnes + coagulase-negative Staphylococcus (n =1),
E. coli (n =1), S. viridans (n =1) and polymicrobial including MRSA (n
=1). Four attempted reimplantations were performed, but all subse-
quently failed due to infection with coagulase-negative Staphylo-
coccus and MSSA.

Another study documented 26 TAA infections in a cohort of
408 patients at a single institution [5]. The most common infecting
organisms included S. aureus (n = 8), coagulase-negative Staphylo-
coccus (n=8), Enterococcus (n = 4), polymicrobial (n = 4), Enterobacter
(n=3),Klebsiella (n=2), C. acnes (n=2)and MRSA (n=1).

If the infecting organism is known prior to explantation based
on preoperative aspiration, the use of tailored antibiotics incorpo-
rated into the cement spacer is recommended [3]. This has been
recommended in total hip and knee replacement and can be extrap-
olated for use in the ankle [6,7]. Antibiotic-laden spacers result in
higher antibiotic concentration at the infected site for a longer dura-
tion than that achieved with systemic antibiotics alone [8]. Tailoring
the antibiotic selection is important to avoid breeding unneces-
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sary resistance that has been identified after aminoglycoside-
impregnated spacers [9].

Antibiotic selection requires consideration of a number of
factors. Cultures from preoperative aspiration are informative;
however, draining sinus cultures may have contaminating organ-
isms [8,10,11]. Consultation with a microbiologist or infectious
disease service may be helpful to determine an appropriate prepa-
ration for the cement spacer [12]. If no organism is identified, anti-
biotics with broad-spectrum coverage may be utilized [6,8,13,14].
One study showed effective eradication of infection with the use of
2 gm vancomycin, 2 gm gentamicin and 2 gm cefotaxime per 40 gm
packet of cement for broad-spectrum coverage [7]. This combina-
tion is effective against MRSA (vancomycin), gram-negative bacteria
including Pseudomonas (gentamicin) and gentamicin-resistant
organisms (cefotaxime) [15].

When selecting an appropriate antibiotic profile for the cement
spacer, factors to consider include thermostability, water solubility,
patient allergy and availability as a sterile powder [7,16]. Some of
the available options include gentamycin, vancomycin, ampicillin,
clindamycin, tobramycin and meropenem |[7,12,17]. Tobramycin
is commonly used and has been shown to be stable during the
exothermic reaction of cement mixing and elutes in high concentra-
tion to be effective against multiple common bacteria implicated in
periprosthetic joint infection [18].

Combining antibiotics may result in higher local antibiotic
concentration than individual antibiotics. Vancomycin combined
with imipenem-cilastatin eluted higher concentrations of antibi-
otic and for a longer duration when compared to in vitro elution of
vancomycin-impregnated cement alone [19]. Similar findings have
been shown with vancomycin combined with tobramycin [20].
Tobramycin also has been shown to elute in higher concentration and
for a longer duration than vancomycin [21]. Tobramycin, gentamicin

and vancomycin are the most commonly used antibiotics, but others
have been described and may be utilized depending on patient
allergy profile, bacterial resistance and fungal infection [22].

The additive effect seen with certain antibiotics may be related
to the higher solvent concentration in the cement that can diminish
structural integrity but increase surface area for elution. To that
effect, mixing the cement and antibiotic without vacuum assistance
is theoretically superior since porosity is increased [23]. Palacos
(Heraus; Wehrheim, Germany) cement seems to have a better profile
for use than Simplex (Stryker; Mahwah, NJ) cement in multiple
studies that show antibiotic elution in higher concentrations and
foralonger duration [21,24-26]. In general, mixing more than 5 gm of
additional powdered antibiotics into cement is not recommended
because of its effect on the mechanical strength of the cement
and potential for systemic toxicity [27]. Some antibiotics, such as
rifampin, have been shown to interfere with cement curing and may
not be ideal for use [28]. However, new technology with alternative
delivery systems, like rifampin in microencapsulating in alginate
beads, may allow broader coverage of infecting organisms as greater
rates of antibiotic resistance emerge [28].

Common doses of antibiotics added to cement for treatment of
periprosthetic joint infection are shown in Table 1. There are a wide
variety of published quantities of antibiotics, with the trend gener-
ally going towards higher doses. However, a recent study demon-
strated that higher dose antibiotics are not necessarily associated
with the best elution properties; optimal in vitro antibiotic dosage
in terms of elution rate and duration included tobramycin 3 gm and
vancomycin 2 gm [29]. Vancomycin 2 gm per 40 gm packet of cement
has been shown to meet the minimum inhibitory concentration
(MIC) for five weeks after implantation [19,23]. Some antibiotics such
as cefazolin, ciprofloxacin and ticarcillin, do not maintain adequate
elution levels and are therefore less favorable for use [30].

TABLE 1. Antibiotic additives to cement for treatment of periprosthetic joint infections

Quantity per 40g
Antibiotic Activity Against
ViR Cement Packet
Vancomycin-P Gram-positive bacteria including 2gm [19,23]
methicillin-resistant organisms T o . T
4gm Studied in combination with ceftazidime 4
gm for broad-spectrum coverage [45]
Tobramycin Gram-negative bacteria including 2.4gm [46]
Pseudomonas
48gm [47]
Daptomycin Gram-negative bacteria 1gm [25]
Amikacin Gram-negative bacteria and 1gm [25]
staphylococcus
Clindamycin Gram-positive cocci and anaer- 6gm [30]
obes
Imipenem/Cilastatin Broad spectrum including 2gm Studied in combination with vancomycin
gram-positive and gram-negative 2gm[19]
including Pseudomonas and
Enterococcus
Ceftazidime Gram-negative bacteria including 4gm Studied in combination with vancomycin 4
Pseudomonas gm for broad-spectrum coverage [45]
Amphotericin B Fungal infections 100-150 mg [48]
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During the addition of antibiotics to cement, drug metabo-
lism and concentration should also be considered. In addition, the
medical comorbidities of the patient, such as renal function and
allergy profile, should be considered, as these will influence the dose
of antibiotics to be added to the cement and may preclude certain
classes of antibiotics to be used. The incidence of acute kidney injury
due to elution of antibiotics from a cement spacer has been reported
to range between 4.8 and 20%, as aminoglycosides and vancomycin
arebothrenally excreted [7,31-34]. Furthermore, a high concentration
of certain antibiotics may be detrimental to local tissues and affect
healing. Tobramycin can decrease cell growth if the concentration
is greater than 4oo micrograms/mL [35]. Gentamicin levels greater
than 100 micrograms/mL have cytotoxic effects on osteoblasts, and
this threshold is commonly exceeded for ten days after implantation
of aspacer with gentamicin [36-38]. Vancomycin appears to be safe as
long as the concentration is under 1,000 micrograms/mL [39].

Because of the risk of bacterial contamination may increase with
time, the duration of an antibiotic spacer in situ should be limited.
This is especially true if revision TAA is planned. The spacer may
become colonized in 15 to 50% of cases, and the odds ratio of reinfec-
tion when positive culture is obtained from a cement spacer is eight
times [40]. Recently, resistant bacteria have been identified on anti-
biotic-cement beads at the time of reoperation [41]. The antibiotic
elution decreases over time, which reaffirms limiting the duration
of spacer use [40,42-48].

Based on ourunderstanding of the available literature, including
muchrelated tomanagementofinfected hipand kneearthroplasties,
we recommend that 2 gm of vancomycin and 2.4 gm of tobramycin
be mixed with every packet (40 gm) of methylmethacrylate cement
to allow for coverage of a broad spectrum of organisms. In some
infected TAA cases, additional or alternative antibiotics may be
needed based on the identity of the infecting organism(s) and the
antibiogram. Unless used as definitive treatment, the cement spacer
should not be left in situ for too long because of the potential for the
spacer to act as foreign material after antibiotic elution is completed
(usually within a few weeks).

REFERENCES

[1] Lee HS, Ahn JY, Lee JS, Lee JY, Jeong |, Choi YR. Cement arthroplasty for
ankle joint destruction. ] Bone Joint Surg Am. 2014;96:1468-1475. d0i:10.2106/
JBJS.M.01280.

[2] Ferrao P, Myerson MS, Schuberth JM, McCourt M]. Cement spacer as
definitive management for postoperative ankle infection. Foot Ankle Int.
2012;33:173-178. doi:10.3113/FAL.2012.0173.

[3] Patton D, Kiewiet N, Brage M. Infected total ankle arthroplasty:
risk factors and treatment options. Foot Ankle Int. 2015;36:626-634.
doi:10.1177/1071100714568869.

[4] Myerson MS, Sharift R, Zonno AJ. The management of infection following
total ankle replacement: demographics and treatment. Foot Ankle Int.
2014;35:855-862. d0i:10.1177/10711007145436 43

[5]  Kessler B, Sendi P, Graber P, Knupp M, Zwicky L, Hintermann B, et al. Risk
factors for periprosthetic ankle joint infection: a case-control study. | Bone
Joint Surg Am. 2012;94:1871-1876. d0i:10.2106/]BJS.K.00593.

[6] KiniSG, GabrA, DasR, Sukeik M, Haddad FS. Two-stage revision for peripros-
thetic hip and knee joint infections. Open Orthop J.2016;10:579-588. doi:10.2
174/1874325001610010579.

[7] Koo KH, Yang JW, Cho SH, Song HR, Park HB, Ha YC, et al. Impregnation of
vancomlycin, gentamicin, and cefotaxime in a cement spacer for two-stage
cementless reconstruction in infected total hip arthroplasty. | Arthroplasty.
2001;16:882-892. doi:10.1054/arth.2001.24444.

[8] Hsieh P-H, Huang K-C, Lee P-C, Lee MS. Two-stage revision of infected hip
arthroplasty using an antibiotic-loaded spacer: retrospective comparison
between short-term and prolonged antibiotic therapy. ] Antimicrob Chem-
other. 2009;64:392-397. doi:10.1093/jac/dkp177.

[9] CoronaPS, Espinal L, Rodriguez-Pardo D, Pigrau C, Larrosa N, Flores X. Anti-
biotic susceptibility in gram-positive chronic joint arthroplasty infections:
increased aminoglycoside resistance rate in patients with prior aminogly-
coside-impregnated cement spacer use. | Arthroplasty. 2014;29:1617-1621.
doi:10.1016/j.arth.2014.03.029.

[10] Hsieh PH, Shih CH, Chang YH, Lee MS, Yang WE, Shih HN. Treatment of
deep infection of the hip associated with massive bone loss: two-stage
revision with an antibiotic-loaded interim cement prosthesis followed

(1]
[2]
[13]
[14]
[15]
[16]
[17]
(18]

[19]

[20]

[21]

[22]
(23]
[24]
[2s5]
[26]
[27]

(28]

[29]
(30]

[31]
[32]

[33]

[34]

[35]
(36]

37
38

by reconstruction with allograft. | Bone Joint Surg Br. 2005;87:770-775.
doi:10.1302/0301-620X.87B6.15411.

Su YP, Lee OK, Chen WM, Chen TH. A facile technique to make articulating
spacers for infected total knee arthroplasty. ] Chin Med Assoc. 2009;72:138-
145. d0i:10.1016/51726-4901(09)70039-5.

Fink B, Grossmann A, Fuerst M, Schifer P, Frommelt L. Two-stage cement-
less revision of infected hip endoprostheses. Clin Orthop Relat Res.
2009;467:1848-1858. d0i:10.1007/511999-008-0611-y.

Hsieh PH, Chen LH, Chen CH, Lee MS, Yang WE, Shih CH. Two-stage revi-
sion hip arthroplasty for infection with a custom-made, antibiotic-loaded,
cement prosthesis as an interim spacer. ] Trauma. 2004;56:1247-1252.
McKenna PB, O'Shea K, Masterson EL. Two-stage revision of infected hip
arthroplasty using a shortened post-operative course of antibiotics. Arch
Orthop Trauma Surg. 2009;129:489-494. d0i:10.1007/s00402-008-0683-X.

Cui Q, Mihalko WM, Shields JS, Ries M, Saleh K]. Antibiotic-impregnated
cement spacers for the treatment of infection associated with total hip
or knee arthroplasty. | Bone Joint Surg Am. 2007;89:871-882. doi:10.2106/
JBJS.E.o1070.

Sukeik M, Haddad FS. Two-stage procedure in the treatment of late chronic
hip infections-spacer implantation. Int ] Med Sci. 2009;6:253-257.

Jung |, Schmid NV, Kelm |, Schmitt E, Anagnostakos K. Complications after
spacer implantation in the treatment of hip joint infections. Int | Med Sci.
2009;6:265-273.

Scott CP, Higham PA, Dumbleton JH. Effectiveness of bone cement
containing tobramycin. An in vitro susceptibility study of 99 organisms
found in infected joint arthroplasty. | Bone Joint Surg Br.1999;81:440-443.
Cerretani D, Giorgi G, Fornara P, Bocchi L, Neri L, Ceffa R, et al. The in vitro
elution characteristics of vancomycin combined with imipenem-cilas-
tatin in acrylic bone-cements: a pharmacokinetic study. | Arthroplasty.
2002;17:619-626.

Penner MJ, Masri BA, Duncan CP. Elution characteristics ofvancomycin and
tobramycin combined in acrylic bone-cement. | Arthroplasty. 1996;11:939-

944.

Stevens CM, Tetsworth KD, Calhoun JH, Mader |T. An articulated antibi-
otic spacer used for infected total knee arthroplasty: a comparative in
vitro elution study of Simplex and Palacos bone cements. | Orthop Res.
2005;23:27-33. d0i:10.1016/j.0rthres.2004.03.003.

Hanssen AD, Spangehl M]. Practical applications of antibiotic-loaded bone
cement for treatment of infected joint replacements. Clin Orthop Relat Res.
2004:79-85.

Klekamp ], Dawson JM, Haas DW, DeBoer D, Christie M. The use of vanco-
mycin and tobramycin in acrylic bone cement: biomechanical effects and
elution kinetics for use in joint arthroplasty. ] Arthroplasty. 1999;14:339-346.
Greene KA, Wilde AH, Stulberg BN. Preoperative nutritional status of total
joint patients. Relationship to postoperative wound complications. |
Arthroplasty. 1991;6:321-325.

Kuechle DK, Landon GC, Musher DM, Noble PC. Elution of vancomycin,
daptomycin, and amikacin from acrylic bone cement. Clin Orthop Relat
Res. 1991:302-308.

Kendall RW, Duncan CP, Smith JA, Ngui-Yen JH. Persistence of bacteria on
antibiotic loaded acrylic depots. A reason for caution. Clin Orthop Relat
Res. 1996:273-280.

Lautenschlager EP, Jacobs J], Marshall GW, Meyer PR. Mechanical properties
of bone cements containing large doses of antibiotic powders. | Biomed
Mater Res. 1976;10:929-938. doi:10.1002/jbm.820100610.

Carbé-Laso E, Sanz-Ruiz P, Del Real-Romero ]C, Ballesteros-Iglesias Y, Paz-
Jiménez E, Aran-Ais F, et al. New method for antibiotic release from bone
cement (polymethylmethacrylate): redefining boundaries. Rev Esp Cir
Ortop Traumatol. 2018;62:86-92. doi:10.1016j.recot.2017.08.001.

Slane |, Gietman B, Squire M. Antibiotic elution from acrylic bone cement
loaded with high doses of tobramycin and vancomycin. | Orthop Res.
2018;36:1078-1085. d0i:10.1002/jor.23722.

Adams K, Couch L, Cierny G, Calhoun J, Mader JT. In vitro and in vivo evalua-
tion of antibiotic diffusion from antibiotic-impregnated polymethylmeth-
acrylate beads. Clin Orthop Relat Res. 1992:244-252.

Luu A, Syed F, Raman G, Bhalla A, Muldoon E, Hadley S, et al. Two-stage
arthroplasty for prosthetic joint infection: a systematic review of acute
kidney injury, systemic toxicity and infection control. | Arthroplasty.
2013;28:1490-1498.e1. doi:10.1016/j.arth.2013.02.035.

Aeng ESY, Shalansky KF, Lau TTY, Zalunardo N, Li G, Bowie WR, et al.
Acute kidney injury with tobramycin-impregnated bone cement spacers
in prosthetic joint infections. Ann Pharmacother. 201549:1207-1213.
doi:10.1177/1060028015600176.

van Raaij TM, Visser LE, Vulto AG, Verhaar JAN. Acute renal failure after local
gentamicin treatment in an infected total knee arthroplasty. | Arthroplasty.
2002;17:948-950.

Edelstein Al, Okroj KT, Rogers T, Della Valle C], Sporer SM. Nephrotox-
icity after the treatment of periprosthetic joint infection with antibiotic-
loaded cement spacers. | Arthroplasty. 2018;33:2225-2229. doi:10.1016j.
arth.2018.02.012.

Miclau T, Edin ML, Lester GE, Lindsey RW, Dahners LE. Bone toxicity of
locally applied aminoglycosides. | Orthop Trauma. 1995;9:401-406.

Isefuku S, Joyner CJ, Simpson AHRW. Gentamicin may have an adverse
effect on osteogenesis. | Orthop Trauma. 2003;17:212-216.

Klemm KW. Antibiotic bead chains. Clin Orthop Relat Res. 1993:63-76.
Wahlig H, Dingeldein E, Bergmann R, Reuss K. The release of gentamicin
from polymethylmethacrylate beads. An experimental and pharmacoki-
netic study. | Bone Joint Surg Br. 1978;60-B:270-275.



808 Part VI Foot and Ankle

[39] EdinML, MiclauT, Lester GE, Lindsey RW, Dahners LE. Effect of cefazolin and
vancomycin on osteoblasts in vitro. Clin Orthop Relat Res. 1996:245-251.

[40] Nelson CL, Jones RB, Wingert NC, Foltzer M, Bowen TR. Sonication of anti-
biotic spacers predicts failure during two-stage revision for prosthetic knee
and hip infections. Clin Orthop Relat Res. 2014;472:2208-2214. doi:10.1007/
$11999-014-3571-4.

[41] Anagnostakos K, Wilmes P, Schmitt E, Kelm |. Elution of gentamicin and
vancomycin from polymethylmethacrylate beads and hip spacers in vivo.
Acta Orthop. 2009;80(2):193-197.

[42] Cabo |, Euba G, Saborido A, Gonzalez-Panisello M, Dominguez MA, Agullé
JL, et al. Clinical outcome and microbiological findings using antibiotic-
loaded spacers in two-stage revision of prosthetic joint infections. | Infect.
2011;63:23-31. d01:10.1016/]'.]‘inf.2011.04.o14.

[43] SorliL, Puig L, Torres-Claramunt R, Gonzalez A, Alier A, Knobel H, et al. The
relationship between microbiology results in the second of a two-stage
exchange procedure using cement spacers and the outcome after revision
total joint replacement for infection: the use of sonication to aid bacte-
riological analysis. | Bone Joint Surg Br. 2012;94:249-253. doi:10.1302/0301-
620X.94B2.27779.

[44] Mariconda M, Ascione T, Balato G, Rotondo R, Smeraglia F, Costa GG, et
al. Sonication of antibiotic-loaded cement spacers in a two-stage revi-
sion protocol for infected joint arthroplasty. BMC Musculoskelet Disord.
2013;14:193. d0i:10.1186/1471-2474-14-193.

[45] Hsu Y-H, Hu C-C, Hsieh P-H, Shih H-N, Ueng SWN, Chang Y. Vancomycin
and ceftazidime in bone cement as a potentially effective treatment for
knee periprosthetic joint infection. | Bone Joint Surg Am. 2017;99:223-231.
doi:10.2106/]BJS.16.00290.

[46] Penner MJ, Duncan CP, Masri BA. The in vitro elution characteristics of
antibiotic-loaded CMW and Palacos-R bone cements. | Arthroplasty.
1999;14:209-214.

[47] Hofmann AA, Goldberg T, Tanner AM, Kurtin SM. Treatment of infected
total knee arthroplasty using an articulating spacer: 2- to 12-year experience.
Clin Orthop Relat Res. 2005:125-131.

[48] Phelan DM, Osmon DR, Keating MR, Hanssen AD. Delayed reimplantation
arthroplasty for candidal prosthetic joint infection: a report of 4 cases and
review of the literature. Clin Infect Dis. 2002;34:930-938. d0i:10.1086/339212.

Authors: Ettore Vulcano, Jimmy J. Chan, Amin Mohamadi, Samantha Walsh

QUESTION 5: what are the indications and contraindications for irrigation and debridement
and retention of prosthesis (DAIR) in patients with infected total ankle arthroplasty (TAA)?

RECOMMENDATION: DAIR with polyethylene exchange may be indicated in early postoperative infection (< four weeks) or acute hematoge-
nous infection (< four weeks of symptoms) in patients with infected TAA, although recurrent infection has been seen. Sufficient clinical evidence

is lacking.

LEVEL OF EVIDENCE: consensus

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

RATIONALE

Periprosthetic joint infection (PJI) is a serious complication after
TAA. Deep infection of TAA can be limb-threatening; hence, prompt
treatment is required to minimize the potentially devastating effects
of infection. Currently reported infection rates after TAA range from
1.1 to 8.5%, with reports indicating that newer anatomic designs have
lower overall infection rates [1-6].

The current indications for DAIR in infected TAA include
early postoperative infection and acute hematogenous infection.
Myerson etal. retrospectively reviewed 572 TAAs over a 10-year period
and found 19 cases of PJI(3.3%), including 15 chronic infections, three
early postoperative infections, and one acute hematogenous infec-
tion [7]. The three early postoperative infections and one acute hema-
togenous infection were treated with initial irrigation and debride-
ment with polyethylene liner exchange. All four cases resulted in
recurrent infections that were treated with successful revision TAA,
tibiolacalcaneal fusion and antibiotic cement spacer with an average
retention time of six months. Only one case had an initial nega-
tive culture. The authors postulated that the inability to eradicate
bacteria could be secondary to the ankle’s unique anatomy with
difficult access to regions such as the posterior gutters to perform
a complete debridement. Additionally, Patton et al. reviewed 966
TAA over a 17-year period and found 29 cases of infected TAA (3.2%)
[8]. They treated acute infections with polyethylene exchange in two
cases and debridement alone in three cases. All five cases were appar-
ently treated successfully with no evidence of subsequent failure.

There is paucity in the current literature regarding the manage-
ment of PJI of TAA. Indications for DAIR are limited to early postoper-
ative infection and acute hematogenous infection, and most guide-

lines are derived from the knee and hip studies. There are mixed
results even in this selected group of patients, as all four patients
with early infection from one study suffered persistent infection
following DAIR, raising questions regarding the efficacy of this
procedure. It is unclear at this point whether the failures stem from
inadequate debridement due to the unique anatomy of the ankle or
whether the natural history of ankle infection is inherently different
than that of the hip and knee. Larger and additional studies are
needed to provide a higher level of recommendation at this point.
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