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ABSTRACT: Patients treated for early prosthetic joint infection (PJI) with surgical debridement and prosthesis retention have a rate of
successful infection eradication that is similar to patients treated with the traditional approach of prosthesis exchange. It is therefore
important to consider other outcomes after prosthetic joint infection treatment that may influence management decisions, such as
quality of life (QOL). Our aim was to describe infection cure rates and quality of life for patients with prosthetic joint infection treated
with debridement and prosthesis retention and to determine if treatment with this approach was a risk factor for poor quality of life
outcomes. Prospectively collected pre and post-arthroplasty data were available for 2,134 patients, of which PJI occurred in 41. For
patients treated for prosthetic joint infection, the 2-year survival free of treatment failure was 87% (95%CI 84–89). Prosthetic joint
infection cases treated with debridement and retention had a similar improvement from pre-arthroplasty to 12-months post-
arthroplasty as patients without PJI in QOL according to the SF–12 survey. Prosthetic joint infection treated with debridement and
retention was not a risk factor for poor quality of life on univariate or multivariate analysis. Prosthetic joint infection treated with
debridement and prosthesis retention results in good cure rates and quality of life. Further studies are required that directly compare
quality of life for different surgical approaches for prosthetic joint infection to better inform management decisions. � 2015 Orthopaedic
Research Society. Published by Wiley Periodicals, Inc. J Orthop Res 34:898–902, 2016.
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Treatment of prosthetic joint infection (PJI) has tradi-
tionally been with 1- or 2-stage prosthesis exchange,
which has resulted in high rates of success in treating
infection but given the technically difficult and exten-
sive surgery required, likely involves significant mor-
bidity.1,2 There is growing evidence demonstrating
successful treatment of early PJI with surgical
debridement, retention of prosthesis, and the use of
biofilm-active antibiotics, however, few studies report
quality of life (QOL) outcomes3 after this treatment
approach is attempted.

The Medical Outcomes Study Short Form (SF–12)
is a widely used generic measure of health status. It
was developed from the SF–36 measure as a shorter,
practical, but still reliable measure for use in large
samples.4 As it is a general measure of QOL, it can be
used to assess patients groups that include arthro-
plasty of different joints, unlike many joint specific
measures. It has been validated to assess QOL for
patients undergoing hip5 and knee6 arthroplasty and
for use in the North American, European, and Austra-
lian populations.7

Our aim was to describe both infection cure rates
and QOL using the SF–12 for patients with PJI
involving both hip and knee arthroplasties treated
with debridement, prosthesis retention, and the use of
biofilm-active antibiotics and to determine if treatment

with this approach was a risk factor for poor QOL
outcomes.

METHODS
Study Design
This was a retrospective cohort study using a prospectively
compiled registry of all patients undergoing primary hip and
knee arthroplasty between 2006 and 2009 at St Vincent’s
Hospital, Melbourne. Patient demographics, comorbidities,
type of surgery, and complications, including the presence of
PJI, were prospectively recorded for all patients. For patients
with PJI, further microbiological, treatment, and outcome
information was collected retrospectively from the patient
file.

Definitions
Prosthetic joint infections were defined as per USA CDC
guidelines for organ/space infection as an infection related to
the arthroplasty within 1 year, with at least one of: Purulent
drainage from a drain that is placed through a stab wound
into the joint; organisms isolated from an aseptically obtained
culture of fluid or tissue from the joint; an abscess or other
evidence of infection involving the joint; diagnosis of an organ/
space surgical site infection by a surgeon or attending
physician.8 Treatment failure was defined as persistence or
recurrence of symptoms or signs of prosthetic infection, the
isolation of the same or different organisms from subsequent
operative samples, the removal of the prosthesis while
antibiotic therapy continued, or death from PJI.

Management Protocol
During the study period, a protocol existed where early PJI
(<3 months from implantation) or haematogenous PJI was
treated with retention of the prosthesis and prompt, aggres-
sive, open surgical debridement involving removal of infected
soft tissue and large volume high-pressure lavage with
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planned repeated debridement within days. After an initial
short period of intravenous antibiotics (10–14 days) patients
were treated with oral antibiotic combinations depending on
organism sensitivities and with preference given to agents
with activity against biofilm-associated bacteria such as
rifampicin, fusidic acid, and/or ciprofloxacin. The treating
clinician had the authority to vary from the treatment
protocol depending on the clinical situation.

Quality of Life Outcomes
The Medical Outcomes Study Short Form (SF–12) was used
to assess QOL physical and mental outcomes prior to
surgery and at 12 months for all patients (with and without
infection) as part of routine follow-up. The SF–12 has
physical health (Physical Component Summary [PCS]) and
mental health (Mental Component Summary [MCS]) scores,
with maximum scores (56.58 for PCS and 60.76 for MCS)
based on population norms. Scores were interpreted as:
>50¼no disability; 40–50¼mild disability; 30–40¼moder-
ate disability; <30¼ severe disability.9 An adverse QOL
outcome for this study was defined by a 12-month post-
arthroplasty PCS or MCS score <40, equating to moderate–
severe disability.

Potential Predictive Factors
The factors analysed as potential predictors of an adverse
outcome were the preoperative QOL score, gender, BMI,
indication for arthroplasty, duration of operation, PJI treated
with debridement and retention, smoking, the American
Society of Anaesthetists (ASA) score, and the age-adjusted
Charlson comorbidity index (CCI). The ASA Score, a com-
monly used assessment of the global physical status of
patients before surgery10 was assessed by the treating
anaesthetist immediately preoperatively. The age-adjusted
CCI, a detailed score of comorbidities that includes age,11

was calculated 2–8 weeks preoperatively.

Statistical Analysis and Ethics Approval
The Kaplan–Meier method was used to estimate survival
free of treatment failure. The Student’s t-test was used for
comparison of continuous variables. Logistic regression anal-
ysis was used to produce odds ratios (OR). Multivariate
logistic regression models were used in assessment of risk
factors for adverse outcomes by forward stepwise selection of
factors significantly predictive of outcomes in the univariate
analysis (p< 0.1). All reported p values were two-tailed, and
for each analysis, p< 0.05 was considered statistically signifi-
cant. Data were analyzed in SPSS version 19.0; 2010 (SPSS
Inc). The St Vincent’s Hospital Melbourne Human Research
Ethics Committee granted ethics approval.

RESULTS
Study Participants
During the study period, 2,193 patients underwent
primary hip or knee joint arthroplasty. Full SF–12
survey and follow-up information was available for
2,134 (952 hip joint replacements and 1,182 knee joint
replacements).

Patients With PJI
PJI occurred in 41 patients. Fourteen (34%) patients
had monomicrobial infections, 21 (51%) had polymicro-
bial infections, and 6 (15%) of patients had culture

negative PJI. The organisms causing the PJI are
shown in Table 1.

Median joint age at time of infection was 14 days
(IQR 12–25) and median duration of symptoms
was 5 days (IQR 1.5–12.5). PJI occurred within
3 months of arthroplasty in 36 patients and greater
than 3 months in five patients, of which two were
thought to be acute onset of haematogenous origin. Of
the patients with PJI, 37 were treated with debride-
ment and prosthesis retention, two with 2-stage
prosthesis revision, one with 1-stage prosthesis revi-
sion, and one with primary prosthesis resection.
Debridement and prosthesis retention was attempted
on all five of the patients with onset greater than
3 months from arthroplasty, including those without
suspected haematogenous infections. The four patients
undergoing prosthesis exchange or removal all had
early infections. Of patients treated with debridement
and prosthesis retention, the median number of de-
bridement operations was three (range 1–9).
Biofilm-active antibiotic combinations including rifam-
picin (34 patients), fusidic acid (31 patients), and
ciprofloxacin (15 patients) were preferred.

Overall, there were five treatment failures over a
mean follow-up period of 688 days. Failures occurred
in three patients with hip PJI and two with knee PJI.
Infections in all five of these failures involved Coagu-
lase–negative staphylococci, however in two patients,
the infection was mixed with multiple other organ-
isms. All failures occurred in patients treated with
debridement and prosthesis retention. Two-year sur-
vival free of treatment failure was 87% (95%CI 84–89).
The Kaplan–Meier survival plot for treatment failure
can be seen in Figure 1.

Quality of Life Outcomes
For all patients, the mean SF–12 PCS pre-arthroplasty
was 25.9 (SD 6.9) and at 12 months was 38.7 (SD
10.9), with a significant improvement in SF–12 PCS at
12 months compared with pre-arthroplasty of þ12.8
(SD 11.9), p¼0.000. The number of patients with
SF–12 PCS scores <40 (moderate–severe disability)

Table 1. Frequency of Isolation of Different Organisms
Across all Patients With Prosthetic Joint Infection

Organism
Number of
Patients (%)

Staphylococci
Methicillin-sensitive
Staphylococcus aureus

11 (27)

Methicillin-resistant
Staphylococcus aureus

6 (15)

Coagulase-negative staphylococci 20 (49)
Streptococci 2 (5)
Enterococci 10 (25)
Gram-negative bacilli 11 (27)
Other 4 (10)
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pre-arthroplasty was 2,014 (94.4%) and at 12-months
was 1,180 (55.3%). Mean SF–12 PCS pre- and
12-months post-arthroplasty for patients with and
without PJI can been seen in Figure 2. The mean
improvement at 12 months compared with pre-
arthroplasty in the SF–12 PCS in patients who under-
went treatment with debridement, prosthesis
retention, and antibiotics for PJI was not significantly
different to patients with no PJI at all (þ11.3 (SD
10.3) vs. þ12.8 (SD 11.9), p¼ 0.483).

For all patients, the mean SF–12 MCS pre-
arthroplasty was 46.8 (SD 13.6) and at 12 months was
51.0 (SD 11.0) with a small but significant improvement
in SF–12 MCS at 12 months compared with pre-
arthroplasty of þ4.2 (SD 14.2), p¼ 0.000. The number
of patients with SF–12 MCS scores <40 (moderate–
severe disability) pre-arthroplasty was 626 (29.3%) and
at 12 months was 412 (19.3%). Mean SF–12 MCS pre-
and 12-months post-arthroplasty with and without PJI
can been seen in Figure 3. The mean SF–12 MCS
showed a trend to less improvement in patients with
PJI treated with debridement, prosthesis retention,

and antibiotics compared with those that didn’t (þ2.9
(SD 18.1) vs. þ4.2 (SD 14.2), p¼ 0.056) have PJI at all.

Variables predictive of moderate to severe disability
on the 12 month post-arthroplasty SF–12 PCS
on multivariate logistic regression were the pre-
arthroplasty SF–12 PCS score, female gender, knee
arthroplasty, and the Age-adjusted Charlson comor-
bidity index, as seen in Table 2. Treatment of a PJI
with debridement, prosthesis retention, and antibiotics
was not predictive.

Variables predictive of moderate to severe disability
on the 12-month post-arthroplasty MCS on multivari-
ate logistic regression were the pre-arthroplasty MCS
(OR 0.95, p¼ 0.000) and the age-adjusted CCI (OR
1.06, p¼0.03).

DISCUSSION
The success rate of PJI treatment in this study where
management was mainly by debridement and prosthe-
sis retention along with biofilm-active antibiotics com-
pares favourably with other cohorts using the same
approach12,13 and the more invasive surgical approach
involving prosthesis exchange.14–16 Given the similar
success rates in eradicating infection for the different
management approaches, differences in other out-
comes, such as QOL, are likely to be helpful in guiding
management decisions for clinicians and patients.

In this study, patients with PJI treated with
debridement, prosthesis retention, and biofilm-active
antibiotics had improvement in physical and mental
QOL scores that were similar to patients who had not
had a PJI at all. There are few previous studies
reporting changes in QOL outcomes after treatment
for PJI and as far as we are aware, there have been
none that do so for this treatment approach. One
previous study, without baseline data, showed reason-
able SF–36 QOL scores after treatment for knee PJI
with DAR except in patients where the infection was
caused by Staphylococcus aureus.17

The post-arthroplasty SF–12 physical and mental
outcomes from our study compare favourably with one

Figure 1. Kaplan–Meier plot for patients with PJI showing
percent survival free of treatment failure versus time after
infection.

Figure 2. Mean SF–12 PCS (physical health score) pre and
post-arthroplasty for patients with and without PJI.

Figure 3. Mean SF–12 MCS (mental health score) pre and
post-arthroplasty for patients with and without PJI.
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previous study in patients with hip PJI treated with 2-
stage exchange.15 Other studies examining treatment
of PJI with 2-stage exchange report QOL or functional
outcomes variably inferior18 or equivalent19,20 to con-
trols without PJI.

In our study, having a PJI treated with debride-
ment, prosthesis retention, and biofilm-active
antibiotics was not associated with a poor
post-arthroplasty physical or mental QOL outcome
on univariate or multivariate analysis. The associa-
tion of poor QOL outcome with gender, knee arthro-
plasty, the presence of comorbidities, and
pre-arthroplasty QOL score confirm what has been
seen before in studies examining quality of life
outcomes in large arthroplasty cohorts.21 To our
knowledge, no previous studies prior to this have
prospectively collected information on PJI to include
as a potential predictive variable.

This study is limited by its retrospective design,
however, the prospective collection of data by a single
researcher and using standard definitions and with a
very high rate of complete follow-up minimized biases
arising from this. The relatively small numbers of PJI
cases in this study means it was not powered to
detect smaller differences in QOL or infrequently
occurring predictive variables. In particular, we were
not able to make comparisons between patients with
PJI treated with different surgical approaches be-
cause of the limited number of patients treated with
staged prosthesis exchange. We did not measure some
variables that may be associated with QOL, such as
education and socio-economic status.21 Although QOL
measurement was limited to just 12-months post-
arthroplasty, outcomes at this stage have been shown
to correlate well with those in the longer-term.22 The
patients in this study in general had early infections
with a short duration of symptoms, known good
prognostic features for patients undergoing this treat-
ment approach.23 It is therefore important to note
that the findings may not be generalisable to patients
that do not have these features.

CONCLUSION
This study shows good cure rates for patients with PJI
treated with prosthesis debridement, retention, and
biofilm-active antibiotics and good QOL in these
patients when compared to patients without PJI. PJI
is not a risk factor for poor QOL outcomes. This study
adds further evidence to support this treatment
approach for patients with early PJI. Further studies
are required that directly compare QOL outcomes for
different surgical approaches for PJI to better inform
management decisions.
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