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QUESTION 3: what tests are useful to investigate a possible infection of total ankle arthroplasty
(TAA)? What are their thresholds?

RECOMMENDATION: overall, the approach to a potentially infected TAA does not change compared to other periprosthetic joint infections
(PJIs). There are no novel or unique diagnostic procedures for TAA infection, specifically. Joint aspiration or intraoperative tissue/synovial biopsies
with microbiological cultures are the most important diagnostic tests for suspected TAA infections. In the absence of specific data related to TAA,

the threshold for these tests should be derived from the hip and knee PJI literature.

LEVEL OF EVIDENCE: strong

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

RATIONALE

The literature lacks information regarding a specific diagnostic
work-up for infected TAA compared to PJI of other joints. Clinically,
persistent pain with or without loosening of the components is
believed to be a potential presentation for PJI of TAA [1-3]. According
to some authors, the pain localization can hint at one diagnosis
versus another; anteromedial pain is commonly caused by gutter
impingement or medial ankle stress reaction, whereas more diffuse
pain is usually associated with stiffness, loosening or infection [3]. A
prior history of delayed surgical wound healing is often reported in
patients with infection [4]. The presence of a sinus tract is definitive
evidence of infection but is infrequently seen[4].

Ankle swelling and pain progressing to incisional discharge
then dehiscence and rapid loosening are strongly suggestive of infec-
tion. In these cases, a joint aspiration or intraoperative tissue/syno-
vial biopsies and microbiological work-up, remains the preferred
method for diagnosis of TAA infections [2-7]. The microbiological
techniques (culture, polymerase chain reaction) are not specific for
TAA infections. In infected TAA literature that identifies the causa-
tive pathogen, there is a trend towards TAA PJI being affected by a
higher proportion of gram-positive microorganisms compared to
other PJIs and a smaller proportion of gram-negative bacteria [4,5].
Ofnote, the microbiological evaluation in one study found no single
gram-negative bacteria among 19 cases of infected TAA [7]. Intra-
articular leukocyte differentiation, leukocyte esterase, intra-articular
C-reactive protein, or alpha-defensin immunoassays of prosthetic
joint samples have not yet been sufficiently validated for TAA PJI [8].
Other than during the initial work-up to rule out infection, systemic
serum inflammatory markers are practically of no additional advan-
tage. Many authors do not dogmatically recommend their use [3].
Likewise, imaging techniques do not prove infection but may show
the localization of abscesses or may confirm implant loosening [1].
Hsu et al. suggested that more than 10 leukocytes per high-power

microscopic field in the synovial biopsies would be suggestive of
infection [1]. Other groups have reported that>5 leukocytes per high
power field in frozen section microscopy may be indicative of PJI
[5,7]- However, these approaches are not shared with the majority of
author groups and convincing data in favor of microscopic leuko-
cyte counting for TAA specifically are lacking,

Ultimately, there is little consensus regarding the work-up for
TAAPJI. Many diagnostic tools are used based on provider preference,
with only aspiration and fluid analyses being universally endorsed in
the literature.

REFERENCES

[1] Hsu AR, Haddad SL, Myerson MS. Evaluation and management of the
painful total ankle arthroplasty. | Am Acad Orthop Surg. 2015;23:272-282.
doi:10.5435/JAAOS-D-14-00017.

[2]  Spirt AA, Assal M, Hansen ST. Complications and failure after total ankle
arthroplasty. | Bone Joint Surg Am. 2004;86-A:1172-1178.

[3]  Vulcano E, Myerson MS. The painful total ankle arthroplasty: a diagnostic
and treatment algorithm. Bone Joint |. 2017;99-B:5-11. doi:10.1302/0301-
620X.99B1.37536.

[4] 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.

[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. doi:10.2106/]BJS.K.00593.

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

[7]  Myerson MS, Shariff 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.

[8]  Wyatt MC, Beswick AD, Kunutsor SK, Wilson M]J, Whitehouse MR, Blom
AW. The alpha-defensin immunoassay and leukocyte esterase colorimetric
strip test for the diagnosis of periprosthetic infection: a systematic review
and meta-analysis. | Bone Joint Surg Am. 2016;98:992-1000. d0i:10.2106/
JB]S.15.01142.

Authors: Milena M. Pl6eger, Amiethab Aiyer

QUESTION 4: what are the indications for aspiration of a possibly infected total ankle arthro-

plasty (TAA)?

RECOMMENDATION: whenever a periprosthetic joint infection (PJI) of a TAA is clinically possible or suspected, especially when elevated eryth-
rocyte sedimentation rate (ESR) or C-reactive protein (CRP) levels exist, and in correspondence to the literature on PJI in total hip and knee arthro-

plasties, joint aspiration is indicated.

LEVEL OF EVIDENCE: consensus

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

We performed a systematic review of the literature regarding
the research question found above as recommended: A
PubMed Search for the MeSH Terms (“arthrocentesis”[MeSH
Terms] OR “arthrocentesis”[All Fields] OR (“joint”[All Fields]
AND “aspiration”[All Fields]) OR “joint aspiration”[All Fields])
AND (“arthroplasty, replacement, ankle’[MeSH Terms| OR
(“arthroplasty”[All Fields] AND “replacement”[All Fields] AND
“ankle”[All Fields]) OR “ankle replacement arthroplasty”[All Fields]
OR (“total”[All Fields] AND “ankle”[All Fields] AND “arthroplasty”[ All
Fields]) OR “total ankle arthroplasty”[All Fields]) was performed on
February 16,2018. A total of n =10 results were found.

Additionally a PubMed Search for the MeSH Terms
(“infection”[MeSH Terms] OR “infection”[All Fields]) AND (“arthro-
plasty, replacement, ankle’[MeSH Terms] OR (“arthroplasty”[All
Fields] AND “replacement”[All Fields] AND “ankle”[All Fields]) OR
“ankle replacement arthroplasty”[All Fields] OR (“total”[All Fields]
AND “ankle”[All Fields] AND “arthroplasty”[All Fields]) OR “total
ankle arthroplasty”[All Fields]) was performed on February 17", 2018.
A total of n =200 results were found. After exclusion of irrelevant
manuscripts or duplicates, only four publications remained that can
be considered a “match” regarding a specific answer to the research
question.

Investigation of a prosthetic joint for possible infection,
including the ankle, commences with detailed history-taking, phys-
ical examination and ordering a series of laboratory tests. There is no
gold standard for diagnosis of P|I and because of this, we must rely
on a combination of diagnostic techniques to reach or refute the
diagnosis of PJI. The serum laboratory tests that should be ordered
include ESR, CRP and potentially other tests, such as D-dimer levels.
If these laboratory tests are elevated or with normal serological tests
and high clinical suspicion for infection, the next line of investiga-
tion is believed to be joint aspiration.

The synovial fluid obtained, if any, should be sent for analyses
that include total white blood cell count, neutrophil count and the
percentage of neutrophils, as well as analyses for biomarkers, such
as leukocyte esterase and alpha-defensin. The joint aspirate is also
cultured to identify the potential infecting pathogen.

Although the algorithm for investigation of PJI in hip and knee
arthroplasty has been well studied and the optimal threshold for
parameters, such as cell count and neutrophil differential, deter-
mined, there is little data related to PJI of TAA. In the absence of such
data, we believe that TAA should also be investigated in a similar
fashion to hip and knee arthroplasty. In fact, our search determined
that most studies related to TAA use the MusculoSkeletal Infection
Society criteria and extrapolate data published in total hip and knee
arthroplasty literature to TAA [1]. In one study, Alrashidi et al. recom-
mended that aspiration for synovial fluid analysis should be consid-
ered if the ESR and CRP are elevated [2]. This has been corroborated
by other studies in recent years, confirming the utility of aspiration
to help gauge the presence of inflammation or infection around a
TAA[3-5].
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QUESTION 5: what is the best technique for performing aspiration of patients with

total ankle arthroplasty (TAA)?

RECOMMENDATION: In the absence of evidence, we recommend that ankle joint aspiration to evaluate for periprosthetic joint infection (PJI) be
performed under sterile conditions via the anteromedial approach. Ultrasound guidance may be used if available but is not necessary to obtain

an acceptable synovial fluid sample.

LEVEL OF EVIDENCE: consensus

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

RATIONALE

In the setting of suspected ankle PJI based on preoperative history,
physical, laboratory values and imaging modalities, preoperative
aspiration can be useful and may reveal an organism in 50 to 60% of
cases [1]. Landmark-based aspiration using a sterile technique via an
anteromedial approach performed in the office is most commonly
performed in order to obtain ankle synovial fluid for analysis.
Imaging guidance via computed tomography or ultrasound is not
usually necessary since the ankle joint is relatively simple to aspirate
[2]. Ultrasound guidance may provide higher accuracy if available
based on cadaver studies evaluating injections, which suggested

85% accuracy without ultrasound and 100% accuracy with ultrasound
[3,4]- However, another study demonstrated 100% accuracy in ankle
joint needle insertion in a cadaver study using palpation technique
only [5]. In the setting of infection, there is typically excess fluid
resulting in simpler access to the ankle joint for aspiration. Thus,
aspiration can be performed without necessarily using ultrasound
guidance.

The ankle can be accessed via several approaches. The most
common approach is the anteromedial approach, which is just
medial to the tibialis anterior tendon at the level of the ankle joint.



