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Abstract. - OBJECTIVE: Although the two-
stage technique is a validated strategy in peri-
prosthetic joint infections, there is a lack of data
on the patients’ clinical outcomes after the spac-
er placement. This study aims at evaluating the
quality of life, joint function, and pain in patients
over 70 years affected by periprosthetic joint in-
fection treated with a two-stage exchange using
metal on polyethylene spacers.

PATIENTS AND METHODS: We conducted
a follow-up study to evaluate the quality of life
and functionality of consecutive patients over
70 years treated for PJI at our institution using
a validated assessment set including the West-
ern Ontario and Mac Master University (WOM-
AC) score, Knee Society Score (KSS), numer-
ical rating scale (NRS). Knee Range of Move-
ment (ROM) before and after the surgery was al-
so analyzed.

RESULTS: Forty-five patients with a mean
age of 76 + 5.3 years were included. Coagu-
lase-negative staphylococci were the most iso-
lated microorganisms. In the preoperative study
group, the WOMAC score was 48.4 = 18.9, and
the KSS objective and functional score were
37.6 = 17.3 and 27.6 * 22.3, respectively. NRS
was 7.3 = 1.8. After three months of follow-up,
we found better results than preoperative clin-
ical evaluation. We retrieved similar results
comparing our post-operative PROMS (WOM-
AC and KSS scores) with published thresholds
for treatment success two months after prima-
ry total knee arthroplasty. The infection eradi-
cation rate was 87%.

CONCLUSIONS: The two-stage technique
confirmed its efficacy in the treatment of PJI. Pa-
tients over 70 years who had undergone the first
stage of the two-stage technique for PJI showed
a good quality of life and knee function.
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Introduction

Periprosthetic joint infection (PJI) is a severe
complication of total knee arthroplasty (TKA) in
about 1-2% of all TK A", PJI leads to severe pain,
particularly during the night, with a reduction
of articular knee function and disability, with a
decreased quality of life in affected patients®, and
sometimes systemic complications’. The treat-
ment depends on the type of infection (acute vs.
chronic), the causative microorganism, and the
host bone and soft tissues®. The two-stage tech-
nique represents the gold standard approach with
an infection eradication rate that ranges between
83 and 91%!% it consists of debridement of all
infected tissues, prosthetic removal, and spacer
implantation with subsequent revision, once the
septic process is eradicated!. The cement spacers
aim at maintaining the joint space in distraction
while providing local release of antibiotics and
could be classified as static and articulating'?. It
is reported that there is no significant difference
in terms of infection eradication rate between the
two kinds of spacers. Non-articulating spacers
are strongly recommended in patients with mas-
sive bone loss and lack of integrity of soft tissues
or ligamentous restraint'*', Articulating spacers
provide a better function for patients in between
the stages of total knee arthroplasty (TKA) and
more straightforward reimplantation surgery
than non-articulating spacers. Various kinds of
articulating spacers have been introduced, i.e.,
metal-on-polyethylene, cement-on-cement, or ce-
ment-on-polyethylene spacers. Hofmann et al'
first described an articulating spacer made by
cleaning and autoclaving the original femoral
component, which was then re-implanted with a
new tibial polyethylene. Further studies'*° have
described the use of cruciate retaining femoral
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component and ultra-congruent polyethylene in-
sert as a mobile spacer, and both were cemented
using antibiotic bone cement. A recent systematic
review?' has reported that the intraoperative au-
toclaving and re-use of a removed infected pros-
thesis is an effective procedure in managing knee
PJI with a cumulative re-infection rate of 13.7%.
Although different studies®**° have described the
outcome in terms of infection, eradication rate
and the functional knee outcome after the second
stage revision, to the best of our knowledge no
studies have focused on quality of life and joint
function in patients with the spacer in place. This
is particularly important in elderly patients where
the two-stage technique may negatively impact
joint function, quality of life, and overall morbid-
ity and mortality. Therefore, this study aims at
evaluating the quality of life, joint function, and
pain in patients over 70 years.

Patients and Methods

This is part of an observational cohort study in-
cluding consecutive patients with PJI undergoing
two-stage exchange, referred to the Orthopaedic
Unit of Federico II University of Naples between
January 2019 and May 2021. The research was
conducted in accordance with the Declaration of
Helsinki and national and institutional standards,
and patients gave their informed consent prior
to be included in this observational study. The
diagnosis of chronic infection (> 90 days after
the index procedure) was made according to the
2018 ICM criteria?’*. The inclusion criteria were:
age >70 years, and delayed PJI diagnosed based
on above criteria. Patients with acute (< 90 days
after the index procedure) and late hematogenous
(symptoms of less than three weeks duration)
infections, were excluded. Patients who present-
ed any local conditions that contraindicated the
use of mobile spacers were also excluded. All
the included patients underwent knee prosthetic
removal, accurate debridement and implantation
of a metal on poly spacer (cruciate retaining
femoral component and ultra-congruent polyeth-
ylene insert) both cemented using antibiotic bone
cement. The Italian PJI guidelines recommend
a two-phase antibiotic treatment protocol of 2
weeks of intravenous therapy followed by oral
targeted therapy for 6 weeks, when feasible,
based on microbiologic test results?**°. Hence,
antibiotic therapy began with parenteral antibi-
otics for 2 weeks after implant removal. When

available, the synovial fluid cultures determined
the selection of drugs administered before the
infected implants were explanted. When synovial
fluid culture results were negative, empiric anti-
biotic therapy was used, which comprised drugs
that were active against gram-positive methi-
cillin-resistant bacteria, until the microbiologic
results from cultures of the periprosthetic tis-
sues or implant sonication became available. The
subsequent 6-week course of antibiotic therapy
included oral drugs, when possible, which were
selected based on the microbiologic evaluations.
When all preoperative and intraoperative culture
results were negative, combination regimens that
contained a drug active against methicillin-resis-
tant staphylococci (for example, cotrimoxazole
or minocycline) were considered for the first-line
therapy after the parenteral antibiotic therapy. Af-
ter completing a course of antibiotics, the patients
underwent reimplantation, while continuing anti-
biotic therapy. Reimplantation was scheduled for
patients whose C reactive protein (CRP) levels
and ESR remained normal and who did not have
any local symptoms preoperatively.

Data Collection

Demographic data and the Charlson’s comor-
bidity index adjusted by age (CCI) were record-
ed for all patients. Prior to surgery, before reim-
plantation and at last-follow up, the Knee Range
of Movement (ROM), the knee pain using a nu-
merical rating scale (NRS) and the Knee Society
Score (KSS) divided in two parts (objective one
and functional one), the Italian version of the
Western Ontario and Mac Master University
(WOMAC) Questionnaire®*, for valuation of
the quality of life were evaluated. After all sur-
gical procedures and antibiotic treatment were
completed, clinical findings, CRP and ERS were
assessed during a 96-week period. A cure was
defined as the disappearance of all clinical and
radiological evidence of PJI coupled with CRP
and ERS normalization during a 96-week period
after the discontinuation of antibiotic treatment.

Statistical Analysis

Quantitative data were expressed as mean =+ stan-
dard deviation (SD) and compared using a two-sam-
ple ¢-test. The Chi-squared test was used to compare
qualitative variables. p <0.05 was considered signif-
icant. SPSS Statistical software 21.0.0.1 (IBM Corp.,
Armonk, NY, USA) was used for the database con-
struction and the statistical analysis.



G. Balato, E. Festa, T. Ascione, F. Smeraglia, A. Cozzolino, M. Mariconda

Table 1. Comparison of the NRS scale, WOMAC, and KSS scores before spacer implantation and before the second surgical

stage.

Variables Preoperative study group Postoperative study group p-value
WOMAC Total 484+ 189 20.4+18.2 <0.001
KSS Objective Score 376+ 173 66.3 +16.9 <0.001
KSS Function Score 27.6+22.3 50.9 +£24.5 <0.001
NRS 73+1.38 3.0+32 <0.001

WOMAC = Western Ontario and Mac Master University; KSS = Knee Society Score; NRS: Numerical Rating scale.

Results

Forty-five consecutive patients with painful
TKA were included. The mean age was 76 +
5.3 years, 25 (52%) patients were females. Co-
morbidities related to an increased risk of infec-
tion were reported in 15 (33%) cases. Diabetes
mellitus without compliances was reported in
8 of 15 cases with delayed infection; diabetes
mellitus with organ damaged was reported in 2
cases; history of cancer was reported in 3 cases;
chronic hepatitis in 3 cases; history of myocar-
dial infarction in 5; chronic renal failure need-
ing dialysis in 1; anamnesis of cerebrovascular
disease in 2 cases. Higher CCI was significantly
correlated to the probability of developing in-
fection. The mean Body Mass Index (BMI)
was. 28.7 £ 3.9. Obesity defined as a body mass
index above 30 was reported in 15 (33%) cases.
Microbiological investigations were positive in
29 (64%) patients. Coagulase-negative staphylo-
cocci were isolated in 12 (27%) patients (5 were
methicillin-resistant). Staphylococcus aureus
was isolated in 7 (16%) patients (3 were meth-
icillin-resistant). Gram-negative bacteria were
isolated in 3 (7%) patients. Streptococcus spp.
and Enterococcus faecalis were retrieved in four
and two patients, respectively. The NRS scale,
WOMAC, and KSS scores were significantly
different (all p < 0.001) before spacer implanta-
tion and before the second surgical stage (Table
I). Table II reports the comparison of post-oper-

ative PROMS (WOMAC and KSS scores) with
published thresholds for treatment success two
months after total knee arthroplasty (TKA), as
described by Giesinger et al®2.

A favorable outcome was reported in 39 (87%)
cases. Failure was reported in 6 patients in which
infection was sustained by methicillin-resistant
staphylococci (4 patients), gram-negative germs
(1 patient) and Enterococcus faecalis (1 patient).
All the patients with recurrence of infection were
treated with suppressive antibiotic therapy (SAT).

The post-surgical degree of satisfaction mea-
sured from 0 (not satisfied) to 10 (completely
satisfied) in 36 (80%) patients went from 8 to
10, in 7 (15%) patients was 7 and only in 2 (5%)
patients was 5.

Discussion

The two-stage exchange procedure represents
a reliable approach in delayed PJIs, infections
caused by multidrug-resistant bacteria, and those
showing a sinus tract**?’. Although the two-
stage exchange technique is mainly standard-
ized, several questions about how to increase
its likelihood of success remain unanswered. To
our knowledge, no previous studies have ever
described how patients feel after a spacer implant
and their quality of life following a PJI using
valuation instruments at a follow-up period of 3
months. Marson et al*® reported the Oxford Knee

Table Il. WOMAC, and Knee Society scores in the study group (mean + standard deviation) in comparison with published
thresholds for treatment success (TTS) 2 months after total knee arthroplasty (TKA)®.

Postoperative A vs. postoperative
Variables study group TTS after TKA study group
WOMAC Total 204 +18.2 24.1+17.3 +4.1
KSS Objective Score 66.3 +16.9 68.7 £28.1 +2.4
KSS Function Score 50.9+245 46.4+227 -49

WOMAC = Western Ontario and Mac Master University; KSS = Knee Society Score.
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Score (OKS) and the degree of satisfaction of six
patients with a median age of 75 years treated
for PJI who underwent spacer replacement and
retained the temporary implant. The median of
OKS indicated the presence of moderate/severe
symptoms, and the median of subjective satis-
faction was 8. These results are worse than ours,
probably for the longer follow-up (43 weeks).
Further studies®-** have compared the patient’s
status before and after the two-stage technique.
Mahmud et al® had reported the preoperative
WOMAC and The Knee Society Clinical Rating
scores before and after the two-stage approach.
Their scores after the second stage, with the
revision prosthesis, are in line with ours after
spacer placement. Based on our discoveries, the
main result of the present study is that patients
who had undergone the first stage of the two-
stage technique had similar or even better results
concerning controls who had been treated with
TKA for osteoarthritis®>*°. Their KSS Function
scores were higher than those previously reported
in subjects two months after TKA. To our knowl-
edge, no previous studies that used these have
been published.

It is important to highlight that the rate of sat-
isfied patients should not be surprising. Indeed,
several factors, apart from knee functionality can
influence the level of post-surgical satisfaction
(i.e., patient expectation, pain relief, psycholog-
ical benefit, and improvement in activities of
daily life) although there is still the possibility of
undergoing another surgery. Our values are very
similar to those reported by Bourne et al*, who
analyzed the degree of satisfaction in patients
after primary TKA. This enormous degree of
happiness may depend on the selection made to
include in the study only patients over 70, who
generally do not have tremendous functional de-
mand.

Furthermore, using prosthetic components as
spacers means that patients very frail and low-de-
mand patients or those with medical comorbid-
ities precluding second-stage surgery may be
satisfied with the spacer and be able to defer or
avoid a second-stage operation. They have a high
probability to avoid the second stage because of
their excellent function, as demonstrated in revi-
sion hip arthroplasty***.

The eradication rate is in line with the results
reported in previous papers. Hsu et al**, Haddad
et al**, and Lichstein et al*® have reported an erad-
ication rate after the two-stage technique of 87%,
93%, and 94%, respectively.

Limitations
This study presents different limitations. One
is related to the minor number of patients enrolled
in the study. The second limitation is correlated
to the lack of stratification based on the patient’s
comorbidity, which could influence the clinical
results. In contrast, this prospective study pres-
ents some points of strength.
1. It is a single-center study in which the same
surgeon treats all the patients.
2. We adopted a strict treatment management
protocol for all patients.

Conclusions

The strategy involving metal on polyethylene
spacers, antibiotic therapy, and the subsequent
re-implantation of the revision prosthesis is a reli-
able option for the management of periprosthetic
knee infections. In elderly patients, mobile spac-
ers guarantee better movement, better functional
recovery, and an excellent quality of life.
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