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Purpose: This study was conducted to investigate the outcomes of bearing exchange for the treatment of mobile bearing dislocation in medial
unicompartmental knee arthroplasty (UKA).

Materials and Methods: We retrospectively reviewed 18 patients (15 females and 3 males, mean age of 65 years) treated with bearing exchange
following mobile bearing dislocation in medial UKA. The occurrence of bearing redislocation, the Oxford Knee Score, and radiographic changes at
the last follow-up were investigated.

Results: Bearing redislocation after bearing exchange occurred in 9 of 18 patients (50%). Of these 9 patients, 7 underwent conversion to total knee
arthroplasty after bearing redislocation. The 9 patients without bearing redislocation showed good to excellent clinical outcomes at a mean follow-
up of 55 months after bearing exchange. The non-redislocation group had a higher percentage of posterior dislocation of the bearing than the
redislocation group (55.5% vs. 22.2%, p=0.040). Univariate logistic regression analysis showed no significant risk factors for bearing redislocation.
Conclusions: This study showed a high rate of bearing redislocation after isolated, mobile bearing exchange for bearing dislocation following
medial UKA. Therefore, bearing exchange as a sole treatment should be carefully considered in selected patients with correctable causes of bearing

dislocation.
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Introduction

Bearing dislocation is a specific complication of mobile bear-
ing unicompartmental knee arthroplasty (UKA), and the rate of
bearing dislocation in medial UKA ranges from 0.5% to 5% in
the medical literature'. Bearing dislocation is mostly caused by
surgical technical errors such as flexion/extension gap mismatch,
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medial collateral ligament (MCL) damage, impingement by rem-
nant cement or osteophytes, and component misalignment®. It
can also be caused by progressive polyethylene wear or late com-
ponent loosening”. As most bearing dislocations are symptomat-
ic and uncomfortable, they require prompt surgical management.

The treatment options for bearing dislocation include closed
reduction, open exploration and bearing exchange, conversion to
fixed UKA, or conversion to total knee arthroplasty (TKA). One
of these options can be selected based on the cause of dislocation
and the patient’s condition. Closed reduction is rarely performed
because it is highly unlike to address the underlying cause.
Conversion to fixed UKA is another option; however, revision
of a failed UKA to another UKA has been less successful than
revision from UKA to TKA”. In general, bearing exchange or
conversion to TKA are the preferred treatment options. If there is
implant loosening, MCL damage, or a serious mismatch between
flexion and extension gaps, conversion to TKA is recommended.
When the cause of bearing dislocation is impingement of the
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bearing against retained cement or osteophytes, insertion of a
new bearing can be considered after removal of the bone or ce-
ment that may be impinging on the bearing if both the femoral
and tibial implants are securely fixed with good alignment”.

In the literature, we found that many bearing dislocations have
been treated with bearing exchange'*”"". Bearing exchange has
several advantages, including shorter operation time, shorter
hospital stay, faster recovery, maintenance of bone stock, lower
patient morbidity, and lower cost. Furthermore, this less invasive
surgery might be advantageous in older patients with medical co-
morbidities. However, there is a risk of bearing redislocation, es-
pecially in patients in whom underlying causes are not adequately
corrected™”"”. In addition, when the cause of bearing dislocation
is unclear, it is doubtful that bearing exchange can prevent bear-
ing redislocation.

Currently, there is a paucity of studies that have reported the
survivorship of bearing exchange and the rate of mobile bearing
redislocation in medial UKA. In addition, the proper indica-
tions for bearing exchange are not established for the treatment
of bearing dislocation, which are mandatory to prevent repeated
surgeries. The primary purpose of this study was to investigate
the outcomes of bearing exchange for the treatment of mobile
bearing dislocation in medial UKA. Furthermore, we investigated
whether there were any risk factors for bearing redislocation fol-
lowing bearing exchange.

Materials and Methods

1. Study Design

After obtaining approval from the Institutional Ethical Review
Board at our hospital, we retrospectively reviewed the electronic
medical records of all patients who underwent a medial mobile
UKA between January 2001 and December 2014. We identi-
fied 23 patients having a polyethylene bearing dislocation, all of
whom were treated with either bearing exchange or conversion to
TKA, based on their general health and the causes of dislocation.
Patient demographics, clinical data, radiographic data, intraop-
erative findings at the time of revision surgery for bearing dislo-
cation, and available recent follow-up information were collected
from the medical records of enrolled patients. When any relevant
data was missing, patients were contacted by telephone to obtain
pertinent information about their current status.

2. Treatment of Bearing Dislocation
All the primary UKAs were performed using a minimally inva-
sive approach®'”, and Oxford medial partial knee implants (Zim-
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mer Biomet, Warsaw, IN, USA) were used in all patients. During
the revision for bearing dislocation, the same approach was used
on the previous surgical scar. After opening the joint, we removed
the dislocated bearing and tried to determine the causes of the
dislocation. Any structures that might have been impinging on
the bearing, implant stability, status of collateral and cruciate
ligaments, and flexion/extension gap balance using filler gauges
were checked. If there was implant loosening, a serious mismatch
between the flexion and extension gap, ligament damage, or mis-
alignment of the implants, the condition was treated with conver-
sion to TKA. When the bearing dislocation was caused by im-
pingement, any bone or remnant cement of the soft tissues that
appeared to be impinging was removed and a new bearing was
inserted. After revision, postoperative rehabilitation was similar
to that administered with primary UKA or TKA.

3. Outcome Assessments

The primary outcome was the occurrence of bearing redisloca-
tion after bearing exchange. The secondary outcomes were the
Oxford Knee Score (excellent, 40-48; good, 30-39; fair, 20-29;
and poor, 0-19)'%, and radiographic changes at the last follow-
up visit in patients without bearing redislocation. During this
visit, radiographs displaying a standing anteroposterior view of
the lower extremities, standing posteroanterior view with 45°
knee flexion, standing lateral view with 30° knee flexion, and the
Merchant view were taken for assessing any changes in implant
position, limb alignment, radiolucency, and progression of osteo-
arthritis in the lateral compartment. The alignment of the femo-
ral and tibial implants was determined using the postoperative
radiograph evaluation manual®.

4. Statistical Analysis

Descriptive analyses were reported using means and standard
deviations for continuous variables and frequencies and percent-
ages for categorical variables. Pre-, intra-, and postoperative vari-
ables were compared between the bearing redislocation group
and the non-redislocation group using the Mann-Whitney U-test
for parametric data and the Fisher exact test for non-parametric
data. Normal distribution was assessed using the Kolmogorov-
Smirnov test. Subgroup analysis was performed to evaluate any
existing differences between patients with and without bearing
redislocation after bearing exchange. Logistic regression analysis
was performed to identify the significant risk factors for bearing
redislocation. All analyses were performed using SPSS ver. 12.0
(SPSS Inc., Chicago, IL, USA). A p<0.05 was considered statisti-
cally significant.
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Results

1. Patient Demographics at the Time of Initial Bearing
Dislocation

During the study period, the rate of bearing dislocation was
5% (23/454 UKAs). Of the 23 patients with bearing dislocation,
18 patients were treated with bearing exchange (Table 1). Five
patients were excluded from the study as they were treated with
conversion to TKA. There were 15 females and 3 males with a
mean age of 65 years. The mean time to dislocation of these 18

patients was 41 months (range, 1 to 102 months), and 4 of the
dislocations occurred within the first year of surgery. Bearing
dislocation occurred under the following circumstances: 13,
during daily activities such as rising from a chair or the floor; 3,
following a slip; 1, due to extensive wear; and 1, due to a bearing
fracture. The direction of dislocation was anterior in 9 patients,
posterior in 7 patients, both anterior and posterior in 1 patient
(bearing fracture), and medial in 1 patient.

Table 1. Demographics of Patients Treated with Bearing Exchange at the Initial Bearing Dislocation

No. Sex Age Diagnosis difzztEZn D%rectiorl of Possi.ble calhlses Bearing size
(yr) (mo) dislocation of dislocation at exchange
1” F 66 OA 3 Posterior Gap imbalance 3>4->TKA
90 Posterior Gap imbalance
2 F 48 OA 27 Posterior Gap imbalance 45
3 F 57 OA 29 Posterior Component malalignment 6->9
4 F 74 OA 41 Posterior Component malalignment 355
5 F 76 OA 61 Anterior MCL laxity 456
6 F 61 OA 49 Posterior Acute trauma 6->7
7 F 61 OA 15 Anterior Gap imbalance 3>4
8’ F 60 OA 3 Posterior Gap imbalance 4>6->TKA
32 Posterior Gap imbalance
9 M 80 SONK 102 Anterior Bearing wear 4->4
10 M 61 OA 65 Anterior Gap imbalance 355
11 M 76 OA 101 Posterior Impingement 4->5
12 F 50 OA 8 Anterior
3 Component malalignment 3>4->TKA
13 F 61 OA 69 Anterior MCL laxity 65757
62 9 Anterior Acute trauma
14" F 67 OA 15 Anterior Gap imbalance 45>5->TKA
69 28 Anterior MCL laxity
15Y F 79 OA 83 Anterior & posterior (breakage 2/3) Bearing fracture 4>4>TKA
84 51 Posterior MCL laxity
16” F 57 OA 1 Anterior Gap imbalance 5>75>7>TKA
57 1 Anterior Gap imbalance
58 10 Anterior Gap imbalance
17 F 79 OA 42 Medial Gap imbalance 44> TKA
81 23 Medial Gap imbalance
18 F 61 OA 31 Anterior MCL laxity 4>7>TKA
62 10 Anterior MCL laxity

OA: osteoarthritis, TKA: total knee arthroplasty, SONK: spontaneous osteonecrosis of knee, MCL: medial collateral ligament.
“Bearing sizes at exchange for the 1st, 2nd, and 3rd dislocations (if applicable) are presented in order.



Table 2. Comparison between the Non-Redislocation Group and the Redislocation Group
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Fig. 1. A 61-year-old female patient un-
derwent mobile medial unicompartmental
knee arthroplasty (UKA) for medial com-
partmental osteoarthritis. (A) Anterior
dislocation of mobile bearing occurred 31
months after medial UKA. (B) A 4-mm
bearing was replaced with a 7-mm bearing.
(C) Valgus limb alignment was observed
with use of the thicker bearing. (D) Recur-
rence of bearing dislocation was noted 10
months after bearing exchange. Intraopera-
tively, medial collateral ligament was found
to be lax. (E) Conversion to total knee ar-
throplasty was performed.

Parameter Non-redislocation group Redislocation group p-value

No. of patients 9 9
Age (yr) 66£10 64+10 0.960
Sex (female/male) 6/3 9/0 0.245
Body mass index (kg/m”) 257 265 0.213
Direction of 1st bearing dislocation

Anterior 4 5 0.343

Posterior 5 2 0.040

Medial 0 1 0.250

Anterior & posterior 0 1 0.250
Bearing thickness (mm)

Index operationa) 3(3),4(4),6(2) 3(2),4(5),5(1),6(1) 0.611

Revision” 4(2),5(4),6(1),7(1),9(1) 4(5),5(1),6(1),7 (2) 0.693

Thickness change” 0(1),1(4),2(3),3(1) 0(3),1(4),2(2) 0.647
Preoperative mechanical FTA ) 173.6+3.4 173.9+2.0 0.880
Postoperative mechanical FTA (°)? 178.9+4.0 179.2+1.5 0.960
Femoral implant coronal alignment ©? -0.8+2.8 -1.3+5.2 1
Femoral implant sagittal alignment (°)* 5.6£7.6 1.0£7.2 0.238
Tibial implant coronal alignment )Y 1.2+2.3 1.9+1.0 0.275
Tibial implant sagittal alignment (°)* 8.5+2.6 7.6%2.8 0.528

Values are presented as meantstandard deviation or number.

FTA: femorotibial angle.

“Values represent bearing thickness (no. of patients).

YBearing thickness change between revision and index operation (no. of patients).

9A value of <180° means varus alignment; a value of >180° means valgus alignment.

"Positive value means varus or flexion of implant; negative value means valgus or extension of implant.
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2. Bearing Redislocation

At a mean of 27 months (range, 1 to 90 months) after bearing
exchange, 9 patients (50%) had a recurrence of bearing disloca-
tion. Five of nine patients (60%) of these bearing redislocations
occurred within 2 years after bearing exchange. Seven patients
were re-revised to TKA, while 2 patients were treated with bear-
ing exchange (Fig. 1). However, 1 patient suffered a third bearing
dislocation 10 months after the second bearing exchange, so she
underwent conversion to TKA. The other patient had no further
dislocation of the bearing after the second bearing exchange at
8 years of follow-up. No changes were identified on the radio-
graphic evaluation at the most recent follow-up.

Nine patients without bearing redislocation showed good to
excellent clinical results following the bearing exchange at a mean
follow-up of 55 months.

3. Non-Redislocation Group vs. Redislocation Group

There were no significant differences in pre-, intra-, and post-
operative variables between the non-redislocation group and the
redislocation group. We found that the non-redislocation group
had a higher percentage of posterior dislocation of the bearing
than the redislocation group (55.5% vs. 22.2%, p=0.040) (Table
2). However, univariate logistic regression analysis showed no
significant risk factors for bearing redislocation.

Discussion

The present study demonstrated a high rate of redislocation
after bearing exchange for mobile bearing dislocation in medial
UKA. Five of nine patients (60%) of the bearing redislocations
occurred within 2 years after bearing exchange, implying that the
causes of bearing dislocations might not have been completely
corrected during the revision operation. Even though bearing
exchange is a simple and less invasive treatment option, our
results suggest that bearing exchange alone should be carefully
considered in selected patients having correctable causes such as
impingement by remnant cement or bony spur, larger gap (thin
bearing at the index operation), loss of entrapment by late bear-
ing wear at the long-term follow-up, or acute trauma. In particu-
lar, when the cause of bearing dislocation cannot be identified or
the causes of dislocation are irreparable intraoperatively (MCL
laxity, serious component malalignment, component loosening,
or serious flexion/extension gap mismatch) conversion to TKA
should be considered.

A limited number of studies have been published on the out-
comes or recurrence rate after isolated bearing exchange for

mobile bearing dislocation in medial UKA. Kim et al."” reported
that 24 mobile bearing dislocations in medial UKA were treated
with bearing exchange. However, bearing redislocation occurred
in 5 knees (21%) after the treatment, which required conversion
to TKA. Jung et al."”’ reported that the most common cause of
a second re-operation after mobile bearing UKA was bearing
dislocation in their cohort. In cases where patients underwent a
third operation, 70% had bearing exchange with or without some
minor procedure at the time of the second operation. All were
converted to TKA at their third operation at a mean of only 7.7
months following their second operation. Our results are similar
to those in previous studies in terms of the high rate of redisloca-
tion. However, as these results originated in the same country, it
is uncertain whether similar results would be expected in other
countries or populations.

When bearing dislocation occurs, the cause of dislocation
should be determined before deciding a treatment method. If
the underlying cause is correctable during the revision, a bearing
exchange with the same or a slightly thicker size could be a pre-
ferred option after the cause has been addressed™. In these cases,
redislocation does not occur theoretically. However, underlying
causes can be multifactorial. If the causes were a combination of
correctable and irreparable factors, bearing redislocation is likely
to occur even after a bearing exchange for which the correctable
causes are addressed. In our study, two patients had bearing re-
dislocation even after removal of the retained cement at the time
of the first revision. There must have been other causes of bear-
ing redislocation in these patients, which we might have ignored.
When a definite cause of bearing dislocation is not identified,
bearing exchange may not be the most proper treatment option;
conversion to TKA would be a better option for definitive treat-
ment.

The direction of bearing dislocation is suggestive of the cause,
which may help us determine the treatment option when bearing
dislocation occurs. In this study, 55.5% of anterior dislocations
led to bearing redislocation after bearing exchange, while two
posterior dislocations were associated with bearing redislocation.
It is difficult to explain why patients with anterior dislocation had
a higher percentage of redislocation than those with posterior
dislocation. Since the anterior rim of the bearing is higher than
its posterior rim, posterior dislocation requires more distraction
of the joint than anterior dislocation. Therefore, the displaced
bearing is most commonly found in the anterior joint space, of-
ten in the suprapatellar pouch. Displacement into the posterior
joint space suggests that the bearing has rotated 90° (i.e., spin-
out) from which position it is as easy to dislocate backwards as



it is to dislocate forwards, as the entrapment has decreased to
2 mm. Based on our results, we suppose that bearing exchange
using a thicker bearing may prevent spin-out due to an increase
in entrapment, if there is no MCL insufficiency. In anterior dis-
location without posterior impingement, a possible cause is gap
imbalance, especially a narrow flexion or extension gap. As most
cases of gap imbalance are irreparable during revision, a bearing
exchange is likely to fail in this situation. Therefore, we recom-
mend consideration of conversion to TKA in anterior dislocation
without posterior impingement.

A bearing that is too thick may not guarantee effective treat-
ment of a bearing dislocation. Due to fear of bearing redisloca-
tion, bearings that are two or three sizes greater in thickness than
the original bearing are inserted in some patients. However, if
a bearing that is two or three sizes thicker can be inserted into
the space, MCL insufficiency should be suspected. Furthermore,
overstuffing the space with a thicker bearing leads to stretching
of the MCL and progression of MCL laxity'”. Consequently, such
a thicker bearing does not provide stability but instead increases
the risk of bearing redislocation. Increased strain of the MCL also
causes unexpected pain, limited range of motion, and instabil-
ity’”. In our cases, 1 patient had valgus limb alignment after the
exchange for a bearing three sizes greater in thickness for the
treatment of bearing dislocation. One year later, the patient had
a second bearing dislocation. Intraoperatively, we found that
the MCL was insufficient, and thus conversion to TKA was per-
formed.

The clinical outcomes of the 9 patients without redislocation
following bearing exchange are comparable to those of the pa-
tients without bearing dislocation. Therefore, if the patient is
properly selected, a bearing exchange should be the best treat-
ment option for bearing dislocation. However, a thicker bearing
exchange results in more valgus mechanical limb alignment®”.
While it is uncertain whether valgus mechanical alignment af-
fects clinical outcomes and long-term survivorship in the future,
postoperative valgus mechanical alignment is not generally rec-
ommended due to the likely progression of arthritis in the lateral
compartment. In addition, previous studies have suggested that a
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few degrees of varus alignment provides better results
study, lateral compartment arthritis was not seen in any patients
at a mean follow-up of 55 months. However, long-term follow-
up should be performed to see if lateral compartment arthritis
develops.

There are several limitations of this study. First, the retrospec-
tive study design and the small number of patients from a single

institution made it difficult to determine the exact causes of bear-
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ing dislocation. Second, the surgeon’s preference for bearing ex-
change might have affected the percentage of bearing dislocation.
Third, our results may not be applicable to other populations.
Fourth, it remains to be seen whether the 9 patients without bear-
ing redislocation will survive at longer term follow-up. Despite
these limitations, we believe that the present study provides clini-
cians with useful information for choosing a treatment method
for mobile bearing dislocation in medial UKA.

Conclusions

This study showed a high rate of bearing redislocation after
isolated, mobile bearing exchange for bearing dislocation follow-
ing medial UKA. Therefore, bearing exchange as a sole treatment
should be carefully considered in selected patients with correct-
able causes. If the cause of bearing dislocation cannot be deter-
mined or corrected during revision, conversion to TKA may be a
better option for definitive treatment.
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