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Abstract
Purpose Total knee arthroplasty using a modular design gives
the possibility for an isolated exchange of the tibial polyeth-
ylene insert in patients with failed total knee arthroplasty. The
success of this kind of surgery is still controversial. We
analysed the clinical outcome after isolated tibial polyethylene
insert exchange.
Methods In this retrospective study we included 62 consecu-
tive patients with an isolated tibial polyethylene insert ex-
change at our institution. The average follow-up was
35 months. For clinical evaluation we used the Oxford Knee
score, the Knee Society score, the Turba score, and the Kujala
score. The health-related quality of life was determined with
the SF-36 score and the visual analogue pain scale.
Results The operations were performed 73 months after pri-
mary total knee arthroplasty on average. The main reasons for
isolated tibial polyethylene insert exchange were instability
andwear. In the clinical outcome patients achieved 31.5 points
in the Oxford Knee score, 120.5 points in the Knee Society
score, 9.3 points in the Turba score, and 49.0 points in the
Kujala score. Mean level of persisting pain was 2.2. In the SF-
36 score patients achieved 36.3 points physical and 51.7
points mental. The overall survival for isolated tibial insert
exchange revealed 72.2 % survival at 6.25 years follow-up
with a repeat revision rate of 11 %.
Conclusions Isolated tibial polyethylene insert exchange re-
vealed a good clinical outcome. There is a tendency for better
results in comparison with the information given in literature
for most of the parameters including a lower rate in repeat
revision.
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Introduction

Modular design of total knee prosthesis was developed in the
1980s and offers the opportunity to exchange the polyethylene
insert without revising the tibial component. This preserves
bone stock in contrast to exchanging the other prosthesis
components. Recent studies show an easier recovery, a more
simple operation and relatively little morbidity for patients
who underwent this kind of surgery [1–3]. In very selected
cases we offer patients the isolated tibial polyethylene insert
exchange (ITIE). It is indicated in patients with well fixed and
well aligned implants but instability in extension or flexion,
stiffness, pain, polyethylene wear, and effusion. However, the
clinical outcome of patients receiving an ITIE is still contro-
versial. Some studies reported bad results in most cases in
regards to the clinical outcome and repeat revision rate. Babis
et al. reported a high rate of failures in the early outcome but
Jensen et al. showed a revision rate of 15 % after 40 months
follow-up [4–6]. The aim of the present study was to deter-
mine the clinical outcome and overall survival rate after ITIE
of cemented total knee arthroplasty (TKA) in our patients.

Patients and methods

From our own database we identified 62 patients who
underwent an ITIE in our institution during the years 2005
until 2011. Patients were only included in the study if they had
no revision before ITIE. Pre-operative requirements for ITIE
were well fixed and well aligned implants in well-balanced
knees or balance could be achieved in the revision surgery in
absence of infection. Component fixation was examined prior
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to ITIE by standard X-ray radiographs and confirmed by intra-
operative meticulous assessment [7] (Figs. 1 and 2). During
surgery we checked the rotation of all components and were
able to establish a good balance of soft tissues.

This study includes 62 patients, of which six were lost to
follow-up. From the 56 patients analysed 38 were females and
18 males with a mean age of 69 years (min. 50, max. 83). The
diagnosis leading to index TKAwas primary osteoarthritis in
48 cases, posttraumatic osteoarthritis in six cases and rheuma-
toid arthritis in two cases. Forty-four TKAs were posterior
cruciate retaining and 12 were posterior stabilized designs, all
fixed bearings. ITIE was performed on average 73 (min. 1,
max. 258) months after primary TKA. Where necessary, soft-
tissue rebalancing or synovectomy was performed additional-
ly. In all cases we used a medial parapatellar approach with a
median skin incision in the old scar without osteotomy of the
tibial tubercle or revision of the extensor apparatus. Mean
follow-up time was 35 months (min. 25, max. 75).

Clinical assessments included determination of Oxford
Knee score, the Knee Society score, the Turba score, and the
Kujala score [8, 9]. The health-related quality of life was
determined with the SF-36 score and the visual analogue pain
scale [10]. Pre-operative and postoperative standard radio-
graphs were available for all patients. We defined ITIEs as
failures when patients underwent rerevision surgery for any
reason.

Statistical analysis

The main end point in this study was the overall survival after
ITIE, and univariate analysis was performed using the
Kaplan-Meier test and the log-rank test, respectively.

We compared the range of motion preoperative to postop-
erative using t-test for paired data. A p-value of <0.05 was
considered to be statistically significant. For statistical analy-
sis the SPSS 15.0 program (SPSS Inc., USA) was used.

Results

Most TKAs were cemented type PFC Sigma® by DePuy,
USA (70 %), NexGen® by Zimmer, USA (15 %), and Co-
lumbus® by Aesculap, Germany (7 %). The type of implant
revealed no significant difference in all parameters investigat-
ed. The main reasons for isolated tibial polyethylene insert
exchange were instability and wear.

In revision the new polyethylene liner was mostly in-
creased by 2 mm in thickness compared to the liner that was
used in index total knee arthroplasty (Fig. 3). The range of
motion was significantly increased in the postoperative knee
flexion but no change in the extension deficit was found in
comparison to the pre-operative findings (Fig. 4).

In the score based clinical outcome patients achieved 31.5
(min. 12, max. 49) points in the Oxford Knee score, 120.5
(min. 7, max. 199) points in the Knee Society score, 9.3 (min.

Fig. 1 Medial polyethylene wear of a primary knee arthroplasty
101 months after implantation

Fig. 2 Intra-operative picture of a polyethylene insert 148 months after
implantation with medial and lateral delamination
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0, max. 17) points in the Turba score, and 49 (min. 20, max.
80) points in the Kujala score on average. Mean level of
persisting pain was 2.2. In the SF-36 score patients achieved
36.3 (min. 16, max. 66) physical points and 51.7mental points
(min. 15, max. 71) .

We distinguished between posterior cruciate retaining (CR-
group, n=44) and posterior stabilized (PS-group, n=12) pros-
thesis designs. Between these two groups we did not find a
significant difference.

The CR-group on average achieved 31.1 (min. 12, max.
48) points in the Oxford Knee score, 121.1 (min. 7, max. 197)
points in the Knee Society score, 9.1 (min. 0, max. 16) points
in the Turba score and 49.1 (min. 21, max. 80) points in the
Kujala score. Mean level of persisting pain was 2.2. In the SF-
36 score patients achieved 36.3 (min. 17, max. 65) physical
points and 51.4 (min. 15, max. 70) mental.

The PS-group on average achieved 33.9 (min. 13, max. 49)
points in the Oxford Knee score, 119.2 (min. 7, max. 199)

Fig. 3 Increase of the thickness
of the polyethylene liner used in
isolated tibial polyethylene insert
exchange (ITIE) compared to the
index procedure

Fig. 4 Pre- and postoperative range of motion after isolated polyethylene tibial insert exchange (* p<0.05)
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points in the Knee Society score, 9.5 (min. 3, max. 17) points
in the Turba score and 48.2 (min. 20, max. 79) points in the
Kujala score. Mean level of persisting pain was 2.0. In the SF-
36 score patients achieved 36.3 (min. 16, max. 66) physical
points and 52.3 (min. 16, max. 71) mental.

During the revision surgery 37 % of the patients also
received a patellar resurfacing but no difference was found
in the clinical outcome compared to the group without addi-
tional patellar surgery.

The calculated overall survival for isolated tibial insert
exchange revealed 72.2 % survival at 6.25 years follow-up
(Fig. 5). Six out of 56 (11 %) patients were considered failures
of ITIE due to rerevision. Reasons for secondary revision
were persisting severe pain (4), instability (1), and infection
(1).

Discussion

Isolated tibial polyethylene insert exchange is a rarely per-
formed revision procedure after total knee arthroplasty. Addi-
tional exchange of these prosthesis components are often
required due to intra-operative findings in revision TKA like
macroscopic damage to femoral or tibial metal components or
malalignment of the prosthesis [11–14]. The clinical outcome
of our patient cohort revealed very promising results. But past

studies have shown rather bad outcomes for this type of
surgery in the indications of stiffness, instability, early wear,
and pain with failure rates up to 44 % in the subgroup of
instability as indication for ITIE [4–6, 15]. Few recent studies
revealed slightly better but inconsistent results for the clinical
outcome after ITIE. Jensen et al. reported very promising
results with isolated tibial insert exchange in 27 patients but
22 of them also received a patella button [1–3]. We have
shown that the combination of resurfacing of the patella with
ITIE has no negative influence on the clinical outcome. To us
patient selection seems to be very important although Baker
et al. couldn’t find a significant difference between subgroups
with different indications for this type of procedure. In com-
parison with the available information given in literature we
found more promising mid-term results regarding clinical
outcome and overall survival after ITIE. Most of our patients
also had a soft tissue balancing and a concomitant
synovectomy as a part of the isolated polyethylene insert
exchange procedure. Because routine soft tissue surgery and
balancing is a standard part in every revision surgery per-
formed in our institution we do believe that these parts of
the procedure are not confounding factors in our series, ac-
cording to the study of Baker et al. [1]. In our experience
stability in full extension and flexion along with meticulous
soft tissue balancing is of utmost importance. In cases where
these requirements for success can’t be established by insert

Fig. 5 Survivorship during follow-up after isolated tibial polyethylene insert exchange (ITIE) with revision for any reason as end point
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exchange and soft tissue surgery, revision of one or more
components is needed.

Conclusion

Although until now there does not exist a study with a larger
sample size in literature. Patient selection and careful intraop-
erative implant evaluation seem to be foremost important for a
significant improved clinical outcome and patient satisfaction.
Isolated tibial polyethylene insert exchangemay be a probable
revision procedure for patients with failed TKA if implants are
well fixed and well aligned.
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