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QUESTION 1: what is the definition of success of surgical treatment of a patient with a
periprosthetic joint infection (PJI)? What clinical, operative, microbiological and functional
metrics should be considered?

RECOMMENDATION: The treatment of PJis typically does not have a dichotomous outcome. More commonly, the result is a gradient of success
or failure. As such, the outcome-reporting tool has been organized into four tiers with each tier encompassing different levels of perceived success
or failure. The outcomes reporting for the treatment of PJIs are the following (definitions regarding items within each tier are explained in the

rationale section):

Tier1. Infection control with no continued antibiotic therapy
Tier 2. Infection control with patient on suppressive antibiotic therapy
Tier 3.

based on the type of reoperation)
A.  Asepticrevision >1year from initiation of PJI treatment

Need for reoperation andjor revision and/or spacer retention (assigned to subgroups of A, B, C, D, E,and F

B.  Septic revision (including debridement, antibiotic and implant retention (DAIR)) >1year from initiation of PJI treatment

(excluding amputation, resection arthroplasty and fusion)

Aseptic revision <1year from initiation of PJI treatment

Amputation, resection arthroplasty, or fusion

C
D. Septicrevision (including DAIR) <1year from initiation of PJI treatment (excluding amputation, resection arthroplasty, and fusion)
E
F

. Retained spacer
Tier4.  Death (assigned to subgroups A or B)
A.  Death<to1year from initiation of PJI treatment
B.  Death>1year from initiation of PJI treatment

LEVEL OF EVIDENCE: consensus

DELEGATE VOTE: Agree: 82%, Disagree: 14%, Abstain: 4% (Super Majority, Strong Consensus)

RATIONALE

The MusculoSkeletal Infection Society (MSIS) definition for PJIs
provided standardization to the patient populations in PJI research
[1]- As evidenced by the numerous definitions of success and failure
in the literature, the same standardization has not been provided
for defining the outcomes for the treatment of PJIs [2-11]. Therefore,
a multi-national, multi-institutional and multi-disciplinary work-
group was organized by the MSIS to review the available evidence
and propose a gold standard definition in the outcome reporting
for the treatment of PJIs to improve the transparency in outcome
studies and guide the definition of success for the treatment of PJIs.

Definitions and Considerations

Starting Point of Treatment Assessment

The starting point for the assessment of a treatment can influ-
ence the size of the population and alter the reported treatment
success. A prior Delphi method definition of success after treat-

ment of PJIs proposed the starting point for assessment does not
begin until reimplantation surgery during a two-stage exchange [8].
However, literature on the outcomes of spacers in the treatment of
PJI demonstrated that 17% of the patients underwent amputation,
resection arthroplasty, arthrodesis or remained with a retained
spacer instead of undergoing reimplantation [12]. The starting point
for assessing the treatment of PJls will begin at the time of the initial
operation for PJIs, which will be irrigation and debridement, the first
stage of a two-stage exchange or following a one-stage exchange.

Infection Control

Because bacterial organisms can undergo internalization by
osteoblasts, “infection eradication” may not always be feasible and
“infection control” better represents the process of treating PJIs [13].
Since the MSIS criteria for diagnosis of PJls is simple and well estab-
lished, the workgroup has defined infection control as a patient not
meeting the MSIS criteria for PJIs and not having undergone or in
need of further surgery (excluding the planned reimplantation of
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a two-stage exchange, a procedure for a complication related to the
antibiotic spacer or a planned operation to address soft-tissue issues
between two-stages) [14].

Antibiotics

Given the promising results of a recent preliminary study on
extended oral antibiotics after the reimplantation of a two-stage
exchange, the use of antibiotics beyond the historical treatment
period will become extended as more clinicians adopt this approach
[15]. The workgroup has defined “off antibiotic therapy” as cessa-
tion of antibiotics within 1 year after the initial surgery. Patients are
still allowed to be on antibiotics of 10 days or less for a documented
infection other than PJI or antibiotics for a pre-procedure prophy-
laxis (i.e., dental prophylaxis or preoperative antibiotics for another
operation).

Reoperation

The reasons for reoperation (excluding the planned reimplanta-
tion of a two-stage exchange, a procedure for a complication related
to the antibiotic spacer or a planned operation to address soft-tissue
issues between two-stages) should be reported as aseptic revisions,
septic revisions or amputations, resection arthroplasties or fusions.
Any patient undergoing a revision surgery who does not meet the
MSIS criteria for PJIs at the time of revision is considered an aseptic
revision. Aseptic revision was divided into subgroups with patients
revised < year or > one year from the initial surgery in the treatment
for PJI. Due to advancements in DNA sequencing demonstrating
higher rates of polymicrobial PJI than standard laboratory cultures,
assignment of septic revision will apply to any patient revised for
infection regardless of the organism [16]. Similar to aseptic revision,
subgroups have been assigned based on the duration from surgery.
Given some patients continue to live with the spacer, subgroup has
been established for patients with a retained spacer.

Minimum Duration of Follow-up

The minimum reporting of any outcome should be 1-year follow-
up. When any study reports a minimum follow-up of 1, 5 or 1o years, it
will be defined as having short-term, mid-term, or long-term results,
respectively.

Death

In the reporting of outcomes in Tier 4, “death” is defined as all-
cause mortality with a differentiation between mortality <1 year or
>1year from the initial operation for the treatment of PJIs. As more
literature demonstrates the increased risk of mortality for patients
undergoing treatment for PJls, we are gaining a greater appreciation
for the effects of PJIs on the host [17-19]. Despite the increased risk
of mortality among PJI patients, we still lack the ability to directly
or indirectly assign the cause of mortality due to PJls. Therefore, the
workgroup has used all-cause mortality in defining Tier 4.

Appropriate Use of the Outcome Reporting Tool

The system of tiers in the outcome reporting tool is meant to
allow for a comprehensive accounting of patients in the treatment
of PJIs. Therefore, each patient can only be assigned to a single tier
whereby the percentage of patients among all the tiers will amount
to a total of 100%. The workgroup suggests all publications reporting
on the outcomes of PJI treatment include a table presenting the

number of patients assigned to each tier and subgroup with certain
tiers. The workgroup has recommended grouping the outcome tiers
into three categories as the following: success, failure of secondary
causes and failure of PJIs. Patients assigned to Tiers 1and 2 are consid-
ered a successful outcome by representing infection control with
no further reoperations. Since not all patients will experience a
successful outcome or failure not due to PJIs, Tiers 3B, 3D and 4B are
a failure of secondary causes not associated with PJI. Lastly, Tiers 3A,
3G, 3E, 3F and 4A are considered a failure that is directly or indirectly
related to PJIs.
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