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Abstract
Background Despite the growing number of studies
reporting on periprosthetic joint infection (PJI), there is
little information on one-stage exchange arthroplasty for
the revision of infected rotating-hinge prostheses, which
can be among the most difficult PJI presentations to treat.

Questions/purposes After one-stage direct exchange re-
vision for an infected rotating-hinge TKA prosthesis, and
using a multimodal approach for infection control, we
asked: (1) What is the survivorship free from repeat re-
vision for infection and survivorship free from reoperation
for any cause? (2) What is the clinical outcome, based on
the Oxford Knee Score, of these patients at the latest fol-
low-up?
Methods Between January 2011 and December 2017, we
treated 101 patients with infected rotating-hinge knee
prostheses at our hospital. All patients who underwent a
one-stage exchange using another rotating-hinge implant
were potentially eligible for this retrospective study.
During that period, we generally used a one-stage approach
when treating PJIs. Eighty-three percent (84 of 101) of
patients were treated with one-stage exchange, and the
remainder were treated with two-stage exchange. Of the 84
treated with one-stage exchange, eight patients died of
unrelated causes and were therefore excluded, one patient
declined to participate in the study, and another eight pa-
tients were lost before the minimum study follow-up of 2
years or had incomplete datasets, leaving 80% (67 of 84)
for analysis in this study. The included study population
consisted of 60%males (40 of 67) with a mean age of 646
8 years and amean (range) BMI of 306 6 kg/m2 (21 to 40).
The mean number of prior surgeries was 4 6 2 (1 to 9) on
the affected knee. Fifteen percent (10 of 67) of knees had a
preoperative joint communicating sinus tract, and 66% (44
of 67) had experienced a prior PJI on the affected knee. The
antimicrobial regimen was chosen based on the advice of
our infectious disease consultant and individually adapted
for the organism cultured. The mean follow-up duration
was 6 6 2 years. Kaplan-Meier survivorship analysis was
performed using the endpoints of survivorship free from
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repeat revision for infection and survivorship free from all-
cause revision. The functional outcome was assessed using
the Oxford Knee Score (on a 12- to 60-point scale, with
lower scores representing less pain and greater function),
obtained by interviewing patients for this study at their
most recent follow-up visit. Preoperative scores were not
obtained.
Results The Kaplan-Meier analysis demonstrated an
overall survivorship free from reoperation for any cause of
75% (95% CI 64% to 87%) at the mean follow-up of 6
years postoperatively. Survivorship free from any repeat
operative procedure for infection was 90% (95%CI 83% to
97%) at 6 years. The mean postoperative Oxford Knee
Score was 37 6 11 points.
Conclusion With an overall revision rate of about 25% at 6
years and the limited functional results based on the poor
Oxford Knee Scores, patients should be counseled to have
modest expectations concerning postoperative pain and
function level after one-stage exchange of an infected
rotating-hinge arthroplasty. Nevertheless, patients may be
informed about a reasonable chance of PJI eradication and
might opt for this approach as a means to try to avoid high
transfemoral amputation or joint arthrodesis, which in this
population often is associated with the inability to ambulate
at all. Regarding the relatively high number of patients with
aseptic loosening, future studies might focus on implant
design of revision knee systems as well. A longer course of
oral antibiotics after such procedures may also be warranted
to limit the chance of reinfection but requires further study.
Level of Evidence Level IV, therapeutic study.

Introduction

Periprosthetic joint infection (PJI) is one of the most
common indications for early (< 2 years) revision in TKA
[9, 38]. Treatment strategies include two-stage and one-
stage exchange revision. Although we have observed that
the two-stage procedure is in wider use worldwide, the one-
stage exchange is the preferred management option in
some specialized centers because of the advantages con-
ferred by one procedure and hospitalization [11, 33, 44].
Both treatment methods begin with a radical surgical de-
bridement. Because of the concomitant loss of bone stock
and soft tissue defects, surgeons may choose hinged im-
plants to reestablish joint stability and the anatomic leg axis
as well as to preserve joint function [7, 10, 25, 29]. A
growing number of studies have reported on good clinical
outcomes after septic or aseptic revision TKA using
rotating-hinge implants [1, 2, 7, 10, 25, 29, 37, 43]. These
include studies on septic one-stage exchange TKA, with
high eradication rates of 89% to 100% and long-term im-
plant survival as high as 90% at 5 to 10 years [1, 9, 14, 24,
45]. Nevertheless, reinfection rates of 5% to 10% have

been reported after aseptic revision TKA [2, 13]. In gen-
eral, two-stage revision for PJI is associated with a lower
risk of revision than one-stage treatment [18], although this
has not consistently been found to be true [3, 19-21, 24]. In
patients with a history of septic revisions, further reinfec-
tions can be especially devastating. Progressive bone loss
makes implant fixation much more challenging, which
increases the likelihood of subsequent aseptic loosening [7,
9, 30, 32, 35]. Furthermore, recurring PJIs are associated
with a higher risk of death [5, 47]. Reducing the hospital-
ization time, the number of surgical interventions, total
time on antibiotics, and patient mortality while managing
PJI are all worthy goals [14, 17, 45].

Despite a considerable overall complication rate, re-
vision of the infected hinged knee implant to another
rotating-hinge construct may be the last chance for limb
preservation for many patients [4, 15, 28]. Therefore, in our
institution, after certain exclusion criteria are applied, ex-
change arthroplasty of infected rotating-hinge knee im-
plants is performed in a one-stage fashion. However, little
is known about the results with this approach, especially
treating infected revision implants [9]. Since both the
chance of reinfection and the level of pain and function
influence patients’ postoperative satisfaction with such a
procedure, we wanted to analyze the implant survival and
functional outcome of patients with infected rotating-hinge
knee implants undergoing one-stage revision surgery using
the same type of hinged implant.

We therefore asked: After one-stage direct exchange
revision for an infected rotating-hinge TKA prosthesis, and
using a multimodal approach for infection control, (1) what
is the survivorship free from repeat revision for infection
and survivorship free from reoperation for any cause? (2)
What is the clinical outcome, based on the Oxford Knee
Score, of these patients at the latest follow-up?

Patients and Methods

Study Design and Setting

We performed a retrospective study in which we evaluated
101 patients with infected rotating-hinge knee prostheses
who were treated at our hospital between January 2011 and
December 2017. We did not have preoperative knee scores
on these patients, and so we obtained Oxford Knee Scores
by interviewing patients for this study at their most recent
follow-up visit.

Participants

Exclusion criteria for this study were patients treated with
two-stage revision, incomplete clinical records, or a knee
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prothesis that was different from the removed implant
model (Endo-Model Rotating-Hinge Knee System,
Waldemar Link). The indications for one-stage exchange
in our institution during this study period included a known
preoperative organism, a reinfection after not more than
two previous one-stage procedures on the affected joint,
moderate soft tissue infection not spreading to the neuro-
vascular bundle, and sufficient soft tissue to allow primary
wound closure (Fig. 1). In general, our indications for a
two-stage approach were an unknown pathogen, more
substantial soft tissue defects, or more than two reinfec-
tions after one-stage exchange on the affected joint. For this
study, we only selected patients who were treated with the
same type of knee system before and after one-stage
exchange.

We considered all patients treated with a one-stage ex-
change using rotating-hinge implants as potentially eligible;
17 patients were excluded because they received a two-stage
approach. A further eight patients died, with no death directly
attributable to PJI (according to family interview), one patient

declined to participate in the study, and another eight patients
were lost to follow-up before the minimum study follow-up
duration (2 years) or had incomplete datasets, leaving 80%
(67 patients) for analysis (Fig. 1).

Patients

The mean age was 64 6 8 years, and 60% (40 of 67) of
patients were males.

Sixty-six percent (44 of 67) of patients had a history of
PJI in the affected joint and had undergone other surgical
procedures before the one-stage exchange with the hinged
implant used and analyzed here. Eleven percent (5 of 44) of
these patients were treated with debridement, antibiotics,
irrigation, and retention; 9% (4 of 44) of patients were
treated with one-stage exchange, and 80% (35 of 44) were
treated with two-stage exchange. Nine percent (4 of 44
patients with prior PJI on affected knee) of patients had a
surgical lavage before one-stage exchange for the purpose

Fig. 1 This flowchart shows patient recruitment (n = 67 patients).
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of acute infection control and open biopsy. Implant history
included 5% (2 of 44) of patients who underwent conver-
sion from a unicondylar knee prothesis to a rotational hinge
prosthesis and 95% (42 of 44 patients) whose implant was
changed from a nonhinged (varus-valgus constrained
posterior-stabilized) implant to a rotational hinge (Table 1).

A joint-communicating sinus tract was not a contrain-
dication to this approach during the study period. In 15%
(10 of 67) of patients, a joint-communicating sinus tract
was present (Fig. 1).

Diagnosis of PJI

PJI was diagnosed according to the criteria of the First
International Consensus Meeting on PJI [27]. Preoperative
joint aspirations were taken in all patients with PJI who had
hinged knee implants. Additionally, the presence of a sinus
tract communicating with the joint; intraoperative, visible
purulence; or positive culture results of intraoperatively
taken periprosthetic tissues were considered evidence of
PJI. All cultures were incubated for at least 14 days for
microbiologic analysis.

Microbiology

Themost commonly isolated bacteriumwas Staphylococcus
epidermidis (found in 40% [27 of 67] of knees), followed by
Streptococci spp. (13% [9 of 67]) (Supplementary Table 1;
http://links.lww.com/CORR/A600).

Among the study population, 66% (44 of 67) of patients
had a history of PJI in the affected knee. In 84% (37 of 44)
of these patients, the organism spectrum was identical be-
tween the previous and present PJI, while in 16% (7 of 44)
of patients, a new organism was isolated. The median
(range) period between prior septic exchange surgery and
the current one-stage exchange in these 44 patients with a
history of PJI in the involved knee was 21 months (4 to 85).
Nine percent (4 of 44) of patients had a prior joint lavage
before one-stage exchange.

Surgical Technique

A one-stage exchange protocol was used for all patients
according to the standard ENDO-Klinik protocol [12]. In
all patients, the old scar was excised throughout the sur-
gical approach. Radical debridement and excision of the
joint capsule and synovial tissue was performed, along
with complete removal of all components and cement
material. The entire surgical field was irrigated with ap-
proximately 1 L of 3% polyhexanide mixed with 3 L of
saline solution using a high-pressure lavage system
(Lavasept®, B. Braun). When there was severe loss of bone
stock, femoral or tibial tantalum cones were used
(Waldemar Link). Among the study population of 67
knees, tibial and/or femoral tantalum cones were used be-
cause of a loss of bone stock in 48% (32 of 67). Before
reimplantation, the surgical gloves of all team members
and the overhead light handles and electrocautery and
suction tips were replaced. Furthermore, all surgical in-
struments were replaced and the operating area was
redraped. The new implants were planted in antibiotic-
loaded bone cement, selected with regard to the individual
bacterial spectrum.

Table 1. Patient characteristics (n = 67)

Parameter Value

Males 60 (40)

Age in years 64 6 8.3

Affected side, left 54 (36)

BMI, kg/m2 30 6 5.7

CRP level, mg/dL 36 6 51

Smoking 10 (7)

Diabetes, controlled 12 (8)

Obesity (BMI > 30 kg/m2) 55 (37)

Kidney insufficiency (GFR < 90mL/min) 5 (3)

Charlson Comorbidity Index score 3.2 6 1.6

Number of prior surgical procedures
on affected knee

4.1 6 1.5

Prior PJI on affected knee 66 (44)

Of whom had a prior treatment via
DAIR

11 (5 of 44)

Of whom had a prior treatment via
one-stage exchange

9 (4 of 44)

Of whom had a prior treatment via
two-stage exchange

80 (35 of 44)

Number of patients with prior joint
lavage before current one-stage
exchange

9 (4 of 44)

Type of prior exchanged knee
protheses before rotational-hinged
implantation

Unicondylar knee arthroplasty 5 (2 of 44)

Nonhinged TKA 95 (42 of 44)

Number of patients with preoperative
sinus tract

15 (10)

Time from prior surgery to one-stage
exchange in months

21 6 20

Patients with lavage before one-stage
exchange

13 (9)

Data presented as % (n) or mean 6 SD; CRP = C-reactive
protein; GFR = glomerular filtration rate; DAIR = debridement,
antibiotics, irrigation, and retention.
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Antibiotic Treatment

Because we do not have a fixed general antimicrobial
strategy for patients with PJI, the antibiotic treatment
was chosen according to the advice of our infectious
disease consultant and was adapted to the organism
isolated from the prior knee aspiration as well as to pa-
tient characteristics such as known allergies and organ-
ism susceptibility. Antibiotic-loaded bone cement was
intraoperatively prepared and based on the existing
culture results and sensitivity patterns. Intravenous anti-
biotic administration was started intraoperatively, as soon as
microbiological and histopathologic tissue samples were
obtained. Antibiotics were continued for a mean of 15 6
4 days. Subsequent oral therapywas prescribed individually.
Seventy-two percent (48 of 67) of patients were discharged
without any further oral antibiotic treatment. Among the
remaining 19 patients, seven were treated with
amoxicillin/clavulanacid, five were treated with rifampicin,
and two were treated with either linezolid, clindamycin, or
ciprofloxacin (two patients each) (Table 2). Regarding the
duration of further oral antibiotic treatment after hospital
discharge, most patients (11 of 19) received their medication
for approximately 14 days. Three patients had a treatment
period of 7 days, two had a treatment period of 21 days, and
two were treated for more than 3 weeks. One patient was
discharged with lifelong antibiotic suppression therapy
(amoxicillin) because of a difficult-to-treat Enterobacter
cloacae–associated PJI. The decision for duration of anti-
biotic treatment was made at the discretion of the operative
surgeon and generally reflected a more difficult-to-treat or-
ganism or a compromised host.

Primary and Secondary Study Outcome

Our primary study outcome was survivorship free from
repeat revision for infection and survivorship free from
reoperation for any cause. The secondary outcome was
clinical function, as measured via the Oxford Knee Score
(on a 12- to 60-point scale, with lower scores representing
less pain and greater function) at a minimum follow-up
duration of 2 years. Given that we did not have pre-
operative knee scores on these patients, we obtained
Oxford Knee Scores by interviewing patients for this study
at their most recent follow-up visit.

Ethical Approval

This study was approved by the institutional review board
of Hamburg University College of Medicine (number
PV5647). All study procedures followed the tenets of the
Declaration of Helsinki, and written informed consent was

obtained from all participants. No patients younger than 18
years were included.

Statistical Analysis

Descriptive statistics are presented as the percentage and
number, means, ranges, standard error, or SD. For relevant
values, 95% confidence intervals were calculated. Kaplan-
Meier survivorship analysis was performed using the
endpoints of survivorship free from repeat revision for
infection and survivorship free from all-cause revision. All
data were processed using statistical analysis software
(Statistica, Version 13.2).

Results

Survivorship

The Kaplan-Meier analysis demonstrated an overall sur-
vivorship free from revision because of PJI of 90% (95%

Table 2. Antibiotic treatment (n = 67 patients)

Type of
administration Antibiotic drug Prevalence

Local (ALBC) G + C + V 35

G + V 12

G + C 10

G + M + V 3

Other combinationsa 7

Systemic
(intravenous)

Given for a mean of
15 6 4 days

Ampicillin/sulbactam 12

V + R 11

V + F 7

V + M 4

Other combinations
including V

7

I 6

Flucloxacillin 4

Other combinationsa 16

Systemic (oral)

Given for a mean of
14 6 11 days

Amoxicillin/clavulanic acid 7

R 5

L 2

C 2

Ciprofloxacin 2

Levofloxacin 1

aNone of these were used in more than one patient;
ALBC = antibiotic-loaded bone cement; V = vancomycin;
G = gentamycin; M = meropenem; C = clindamycin;
R = rifampicin; I = imipenem; F = fosfomycin; L = linezolid.
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CI 83% to 97%) and free from reoperation for any cause of
75% (95% CI 64% to 87%) at 6 years postoperatively
(Fig. 2).

Twenty-five percent (17 of 67) of patients were surgi-
cally revised. These included 9% (6 of 67) septic revisions
because of PJI, 12% (8 of 67) aseptic revisions for implant
loosening, and 3% (2 of 67) wound healing disorders
requiring a superficial debridement followed by primary
wound closure. One percent (1 of 67) suffered from re-
curring PJI, which eventually led to a proximal thigh am-
putation. Furthermore, 1% percent (1 of 67) were
discharged from our hospital with a lifelong antibiotic
suppression (amoxicillin) because of a difficult-to-treat E.
cloacae–associated PJI. Seventy-five percent (50 of 67) did
not undergo further surgical interventions.

Of the six postoperative reinfections throughout the
follow-up period, the pathogens were Enterococci in three
patients, Staphylococci in two, and Streptococci in one,
which corresponded to the previously identified organism
spectrum (organism persistence).

Functional Outcome

Since we did not have preoperative knee scores for these
patients, we obtained Oxford Knee Scores by interviewing
patients for this study at their most recent follow-up visit.
Their mean postoperative Oxford Knee Score was 376 11
points, which would be considered in the “poor” range.

Discussion

The treatment of infected revision knee implants is made
difficult by the challenge inherent in debriding infected

tissue and preventing recurrent infection while maintaining
knee stability and gaining acceptable postoperative and
patient satisfaction with the outcome. Established thera-
peutic strategies comprise one- and two-stage surgical
procedures. Rotating-hinge prostheses offer improved
stability in such settings, but little is known about the
outcome of infected rotating-hinge prostheses. We there-
fore asked, (1) what is the survivorship free from repeat
revision for infection and survivorship free from reopera-
tion for any cause? (2) What is the clinical outcome, based
on the Oxford Knee Score, of these patients at the latest
follow-up?

The most important findings of this midterm follow-
up study were that one-stage exchange of infected
rotating-hinge knee arthroplasty with another rotating-
hinge implant can lead to acceptable infection control,
higher revision rates for aseptic loosening, and poor
functional outcomes based on postoperative Oxford
Knee Scores.

Limitations

The limitations of this study include its retrospective design
and the lack of preoperative functional outcome measures.
Unfortunately, we did not note the Oxford Knee Score of PJI
patients preoperatively despite a thorough preoperative
workup. Other scoreswere used in the past, but we believe the
Oxford Knee Score best represents patient function in this
setting. Still, the postoperative score alone can provide some
valuable insight into the function of these patients.
Additionally, 10% (8 of 84) of patients were lost to follow-up.
These patients might bias the true outcome of all treated pa-
tients in our hospital because some of these patients might
have undergone revision in a different hospital or have occult
PJIs, lowering our perceived success rate. Furthermore, we
have no objective information about posthospital treatment,
such as antibiotic medication, in these patients. However, as a
tertiary-care, specialized institution treating these difficult
patients in our region, we believemost patients with recurring
PJI would return to our institution. Finally, we recognize that
our institution has specialized expertise in treating such in-
fections with a one-stage approach in the multiply-revised
patient, which might limit the generalizability of our results.
However, many tertiary-care centers use both one- and two-
stage approaches to eradicating infection with rotating-hinge
implants, and these results would seem applicable at least in
such settings.

Survivorship

In the present study, the infection-free survival rate was
high, although survivorship free from reoperation for any

Fig. 2 This graph shows the survivorship of overall revisions
and revisions for infection (PJI, n = 67 patients).
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cause was lower, at 75% (with a lower bound of 64% on the
95% CI). The varying results of surgical PJI treatment de-
pend on several factors, including the underlying reason for
revision, surgical approach, causative organism, and the
institution’s infrastructure and experience in creating a
multimodal infection protocol. When these factors are con-
sidered, one-stage exchange protocols of infected primary
TKA can lead to results comparable with those of two-stage
procedures in terms of infection control and implant survival
[1, 12, 14, 17, 45]. No standardized management protocol
for septic revision of rotating-hinge knee implants exists,
and we are unaware of other studies that have followed a
large number of patients with infected rotating-hinge im-
plants who have undergone one-stage exchange. Our results
may be attributed to the specific routines of a high-volume
center that specializes in joint arthroplasty aswell as perhaps
the bacteria that predominated here. Most of the isolated
pathogens were S. epidermidis (40% [27 of 67]). Although
there are no pathogen-specific, long-term follow-up studies
about S. epidermidis in PJI, coagulase-negative
Staphylococci are generally considered “easier to handle”
[34, 36, 41, 42, 46]. Nevertheless, there was a large per-
centage (84%) of organism persistence among patients with
prior PJI. Organism persistence might be due to either an
insufficient surgical debridement or an insufficient duration
of the postoperative antibiotic treatment. At our institution,
because surgical debridement is always performed by one of
five surgeons who specialize in this area and use similar
techniques, the antibiotic treatment might be the key factor.
Three of six reinfected patients were discharged from our
hospital without any further oral antibiotic treatment. These
patients only received intravenous antibiotics for 14 days.
Under these circumstances, perhaps the therapy for this
special group of patients should be reconsidered. In this
context, Chieffo et al. [8] recently reported on a post-
operative antibiotic course of 6weeks in patients undergoing
one-stage exchange of THA and TKA, gaining an overall
remission rate of 90% (44 of 49). In this study, patients were
given intravenous antibiotics for a median of 11 days and
then switched to a further oral treatment afterwards.

The associated loss of bone stock and compromise of
stabilizing soft tissue during septic TKA revision often re-
sults in the use of hinged implants for sufficient stabilization
[25, 45]. The use of these implants is associated with fre-
quent complications, and a correspondingly lower survival
rate [32]. In 40 primary and revision rotating-hinge knees,
one study found a 2-year survival rate of 95%.However, in a
subgroup of 28 aseptic revision rotating-hinge knees, 46%
(13 of 28) experienced complications (of which 14% [4 of
28] underwent revision for infection) [32]. Another study
found a 5-year survival rate of 72% (94) in 131 patients after
rotating-hinge knee implantation for aseptic or septic re-
vision. In a subgroup of 73 septic revisions, the reinfection
rate was 16% (12 of 73) [37]. In a report on a subgroup of 58

implanted rotating-hinge knees after two-stage septic ex-
change, the 5-year survival rate was 71% (41 of 58) and the
reinfection rate was 22% (13 of 58) [7].

When we considered all-cause revision to capture those
patients experiencing aseptic loosening as well as repeat or
persistent infection, we found that survivorship decreased
considerably. This is consistent with the work of others on
rotating-hinge TKA revisions. In rotating-hinge knee im-
plants, aseptic loosening is one of the main sources of
implant failure [10, 16, 22]. In two recent studies, Levent
et al. [22, 23] identified several risk factors for aseptic
loosening, including a higher BMI and smoking. One prior
study found that larger femoral diaphyseal diameter was
associated with a greater risk of aseptic loosening [23], but
we did not measure or analyze these risk factors (femoral
diaphyseal diameter, BMI, and smoking) in our study. To
further reduce mechanical, implant-related causes of re-
vision, the diameters of the femoral diaphysis and implant
shaft should be considered more precisely in future studies.

Functional Outcome

In the current study, the mean Oxford Knee Score was 37
points after a mean of 6 years, which may be considered a
poor score. Given the complexity of these patients’ pre-
sentations, perhaps this is unsurprising, but since we did
not have preoperative scores, it is difficult to put this in
context. On one hand, some may consider that poor scores
for pain and function do not justify major reconstructive
surgery; however, given that the alternative in many pa-
tients might be a high transfemoral amputation, this may be
acceptable to many patients and their surgeons. This is
especially important given the age of these patients; pa-
tients older than 60 years often do not regain the ability to
ambulate after transfemoral amputation [6, 31, 40].
Because of the variety of different scoring systems, com-
paring the functional results from our study with those of
other studies that used other scoring systems [5, 7, 9, 11] is
difficult. Tibrewal et al. [39] investigated 50 one-stage
septic revision TKAs (nonhinged) and found an Oxford
Knee Score of 20 of 60 possible points after 1 year (on the
Oxford Knee Score 60-point scale, lower points indicate
better function). A study of 70 patients who underwent
one-stage exchange of infected TKA to rotating-hinge knee
implants found a mean Hospital for Special Surgery score
of 70 6 23 points after a minimum follow-up of 9 years
[45]. On the Hospital for Special Surgery scale, a higher
point total represents better functional outcome, and 70
points would represent fair to good results. Cottino et al.
[10] reported a Knee Society clinical score of 81 points
(100-point scale, 81 points representing excellent results)
and Knee Society functional score of 36 of 100 points (36
points corresponding to poor results) after a mean of 4
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years after rotating-hinge knee implantation for revision
(82% [334 of 408]) and primary (18% [74 of 408]) TKA in
408 patients, but only 11% (45 of 408) underwent revision
for PJI. Another study found that the clinical outcome score
at 5 years after two-stage rotating-hinge knee implantation
was 71 for the Knee Society clinical score and 57 for the
Knee Society functional score [7]. Most recently, Ohlmeier
et al. [25] evaluated 52 patients who underwent aseptic
(67% [35 of 52]) and septic (33% [17 of 52]) revision TKA
and had extensive loss of bone stock. All patients received
rotating-hinge knee implants and femoral and/or tibial
cones. After 17 months, the functional outcome as mea-
sured with the Oxford Knee Score was 29 of 60 possible
points. Almost half of the patients in our group also re-
ceived tibial and/or femoral cones because of an extensive
loss of bone stock.

Considering the limited expectations one should have
based on the Oxford Knee Scores we observed, patients
should be counseled not to expect high functional levels, and
that moderate pain (or worse) maywell persist. Still, patients
may opt for this as a means to try to avoid high transfemoral
amputation or knee arthrodesis, which in this population
often is associated with the inability to ambulate [26, 31].

Conclusion

In light of an all-cause revision rate of about 25% at 6 years,
and the limited expectations one should have based on the
Oxford Knee Scores we observed, patients should be
counseled that this may not be their last revision, and pa-
tient expectations should be managed realistically with
shared decision-making. Still, patients may opt for this
approach as a means to try to avoid high transfemoral
amputation andmaintain ambulatory ability. Regarding the
relatively high percentage of aseptic loosening, future
studies might focus on implant design of revision knee
systems to gain higher long-term survival in these sclerotic
bone situations. A longer oral antibiotic course after such
procedures may also be warranted to limit the chance of
reinfection, but this also requires further study.
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