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Using an asymmetric crosslinked
polyethylene liner in primary total hip
arthroplasty is associated with a lower risk of
revision surgery

AN ANALYSIS OF THE NATIONAL JOINT REGISTRY

Aims
The aim of our study was to investigate the effect of asymmetric crosslinked polyethylene
liner use on the risk of revision of cementless and hybrid total hip arthroplasties (THAs).

Methods

We undertook a registry study combining the National Joint Registry dataset with pol-
yethylene manufacturing characteristics as supplied by the manufacturers. The primary
endpoint was revision for any reason. We performed further analyses on other reasons
including instability, aseptic loosening, wear, and liner dissociation. The primary analytic
approach was Cox proportional hazard regression.

Results

A total of 213,146 THAs were included in the analysis. Overall, 2,997 revisions were re-
corded, 1,569 in THAs with a flat liner and 1,428 in THAs using an asymmetric liner. Flat
liner THAs had a higher risk of revision for any reason than asymmetric liner THAs when
implanted through a Hardinge/anterolateral approach (hazard ratio (HR) 1.169, 95% confi-
dence interval (Cl) 1.022 to 1.337) and through a posterior approach (HR 1.122, 95% CI 1.108
to 1.346). There was no increased risk of revision for aseptic loosening when asymmetric
liners were used for any surgical approach. A separate analysis of the three most frequent-
ly used crosslinked polyethylene liners was in agreement with this finding. When analyzing
THAs with flat liners only, THAs implanted through a Hardinge/anterolateral approach
were associated with a reduced risk of revision for instability compared to posterior ap-
proach THAs (HR 0.561 (95% CI 0.446 to 0.706)). When analyzing THAs with an asymmetric
liner, there was no significant difference in the risk of revision for instability between the
two approaches (HR 0.838 (95% CI 0.633 to 1.110)).

Conclusion

For THAs implanted through the posterior approach, the use of asymmetric liners reduces
the risk of revision for instability and revision for any reason. In THAs implanted through
a Hardinge/anterolateral approach, the use of an asymmetric liner was associated with a
reduced risk of revision. The effect on revision for instability was less pronounced than in
the posterior approach.

Cite this article: Bone Joint J 2021;103-B(9):1479-1487.

Introduction

Total hip arthroplasty (THA) remains a common
procedure with 95,677 cases recorded in the
National Joint Registry (NJR) in 2019.! Insta-
bility remains a considerable problem and was
recorded as a reason for revision surgery in 17.2%
of hip arthroplasty revisions.! As modern bearing

surfaces markedly reduced the risk of revision
for aseptic loosening,” instability remains the
commonest reason for early revision.’> A recent
systematic review! summarized the published
THA dislocation rate between 0.5%° and 7.2%.°
Instability following THA has a multifacto-
rial aetiology, including surgical approach,” head
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Table I. Baseline characteristics in asymmetric and flat liner total hip
arthroplasties.

Characteristic Asymmetric liner, n (%) Flat liner, n (%)

Age, yrs

<55 9,891 (8.6) 7,372 (71.5)
55 to 64 24,751 (21.6) 18,789 (19.1)
65 to 74 44,943 (39.2) 38,265 (38.9)
75 and over 35,195 (30.7) 33,940 (34.5)
Sex

Male 46,284 (40.8) 59,816 (60)
Female 67,239 (59.2) 39,805 (40)
Approach

Hardinge/anterolateral 23,471 (20.7) 32,800 (32.9)
Other 3,396 (3) 5,893 (5.9)
Posterior 86,658 (76.3) 60,928 (61.2)
Head material

Metal 72,808 (66.8) 62,677 (61.1)
Ceramic* 36,115 (33.2) 39,942 (38.9)
Stem fixation

Cemented 44,211 (39.3) 44,595 (45.3)
Cementless 68,188 (60.7) 53,773 (54.7)
Head size, mm

<32 mm 90,475 (79.7) 51,595 (51,8%)
>36 mm 23,050 (20.3) 48,025 (48.2%)
Indication

Osteoarthritis 105,079 (92.6) 91,393 (91.7)
Other 8,446 (7.4) 8,228 (8.3)
Follow-up, yrs

Mean person-time 4.3 4.4
Maximum 14.5 13.6
Outcome

Not revised 105,613 (93) 90,916 (91.3)
Revised (any reason) 1,428 (1.3) 1,569 (1.6)
Revised for instabilityt 326 412

Revised for aseptic 266 286
looseningt

Revised for weart 39 58

Revised for liner 30 49
dissociationt

Censored 6,484 (5.7) 7,136 (7.2)

*Includes ceramicized metal.
tCategories not mutually exclusive; multiple reasons can be recorded
per revision.

size,® and more recently spinopelvic mobility.”!* When using a
polyethylene-based bearing surface, surgeons have the option
of using a liner with a flat or an asymmetric face. Depending on
the exact morphology, the terms ‘lipped’, ‘elevated rim’, and
‘hooded’ are used.!"* This asymmetry allows for an increase in
the travelling distance of the femoral head before dislocation of
the prosthetic joint can occur with a view to ensuring stability
through the functional range of motion.'

Several studies have reported on the beneficial effect of this
liner design on the risk of dislocation following THA.'>!5 Their
use has, however, raised concerns about increased impingement
with several retrieval studies reporting higher levels of impinge-
ment damage in elevated rim liners.!® The potential effects
of impingement can be loosening of the components due to
accelerated polyethylene wear!” or increased torque and/or rim
fracture leading to failure.'® When subjected to impingement
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damage and edge loading, crosslinked polyethylene can behave
differently to conventional polyethylene."” Previous studies
using data from the NJR and other registries have reported a
reduced risk of revision for instability and aseptic loosening
with the use of lipped liners.>!"!* Despite these reports, the hip
arthroplasty community remains sceptical about the validity
of this finding and attribute the association to unaccounted
confounding factors.?

The aim of our study was to investigate the effect of asym-
metric, crosslinked polyethylene (XLPE) liner use in primary
THA on the risk of revision for different indications after
accounting for relevant confounding factors.

Methods

Two data sources were used in our analysis: the NJR dataset
provided patient and prosthesis characteristics, and the dataset
supplied by the manufacturers provided details on polyeth-
ylene modifications. Our analysis was restricted to THAs with
an uncemented acetabular component (cementless and hybrid
THAs), due to the differing geometry and failure mechanisms
between cemented and uncemented acetabular components.?!
To further eliminate confounding factors and focus on current
bearing choices, we restricted the sample to polyethylene liners
irradiated with 5SMRad or more, classified as highly crosslinked
(XLPE), in keeping with our previous work and other regis-
tries.>?>%* Our methodology has been described in detail in our
previous study on polyethylene modifications.?

The surgical approach has been recorded in the NJR primary
hip arthroplasty data collection form as ‘posterior’, ‘Hardinge/
Anterolateral’, ‘Trochanteric Osteotomy’, and ‘other’. The
direct anterior approach has been an option on the data collec-
tion form since 2018. As our dataset predates this and there-
fore did not include direct anterior approach as an option, this
approach does not feature in the analysis. The trochanteric oste-
otomy THAs were merged with ‘other’ due to the low numbers
on the registry.

The polyethylene liner product details were used to classify
liners as symmetric (flat) or asymmetric. Liners described as
‘elevated’, ‘hooded’, ‘lipped’, ‘oblique’, ‘10°°, “15°°, 20°’,
30°°, ‘asymmetric’, ‘posterior wall’, ‘high wall’, and ‘long
posterior wall (LPW)’ were classified and described collec-
tively here as asymmetric.

The primary endpoint was revision of any component.
Where no revision was recorded by the last follow-up (28
July 2016), the observation was censored. When patients
passed away without undergoing revision, the observation
was censored at the time of death. We investigated the risk of
revision for any reason, aseptic loosening, dislocation, wear,
and liner dissociation. Exploratory analysis was based on
Kaplan-Meier product limit estimator followed by a multi-
variate Cox proportional hazard regression model. The char-
acteristics included in the Cox model were age, sex, liner
asymmetry, approach, head material, stem fixation method,
head size, and indication for implantation. The competing
risk of death was accounted for during survival analyses to
obtain cumulative incidence function (CIF) estimates (Gray
CIF method).* During cause-specific analyses, revision for
other reasons was treated as a competing risk too. Femoral
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Fig. 1

Cumulative incidence function of revision for any reason by liner symmetry (all crosslinked polyethylene liners). OCY, observed component years.

head composition of ceramic and ceramicized metal were
merged together due to similar risk in exploratory analyses.

An additional product-specific analysis was performed
limiting the sample to the three most common XLPE liner
products in the registry that were used in both a flat and an
asymmetric version. The three XLPE products included in
this analysis were the Longevity (Zimmer Biomet, USA),
Marathon (DePuy Synthes, USA) and X3 (Stryker, USA).
Statistical analysis. All analyses were performed using SAS/
STAT software for PC, v. 9.4 (SAS Institute, USA). Approvals
were granted by the NJR Research Committee and the Trust
Research & Development department. A p-value < 0.05 was
considered statistically significant.

Results

Reasons for revision. A total of 213,146 THAs were includ-
ed in the analysis. Revisions were recorded in 2,997 of THAs
with 1,569 in THAs with flat liners and 1,428 in THASs using an
asymmetric liner (Table I). The cumulative incidence of revi-
sion at ten years was 2.94 per 100 THAs for flat liners (95% CI
2.70to0 3.21) and 2.52 per 100 THAs for asymmetric liner THAs
(95% CI2.24 t0 2.82; p<0.001) (Figure 1). The Cox regression
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hazard ratios for revision for any reason, aseptic loosening, and
instability can be seen in Table II. The association between the
surgical approach and the use of an asymmetric liner is present-
ed in Table III and Table IV.

A total of 552 revisions for aseptic loosening were recorded:
286 in THAs with flat liners and 266 in THAs with asymmetric
liners. The cumulative incidence of revision for aseptic loos-
ening at ten years was 0.57 per 100 THAs (95% CI 0.48 to 0.66)
for flat liner THAs and 0.44 per 100 THAs (95% CI 0.37 to
0.52) for asymmetric liner THAs (p = 0.033; Figure 2).

A total of 738 revisions for instability were recorded, 412 in
flat liner THAs and 326 in asymmetric liner THAs. The cumu-
lative incidence of revision for instability at 10 years was 0.61
per 100 THAs (95% CI 0.53 to 0.70) for THAs with flat liners
and 0.50 per 100 THAs (95% CI 0.40 to 0.61) for THAs with
asymmetric liners (p = 0.018, Gray test; Figure 3).

Wear was recorded as a reason for revision in 97 THAs; 58
with a flat liner and 39 THAs with an asymmetric liner. The
cumulative incidence of revision for wear at ten years was 0.15
per 100 THAs (95% CI 0.10 to 0.23) for flat liner THAs and
0.11 per 100 THASs (95% CI 0.05 to 0.22) for asymmetric liner
THASs (p=0.016, Gray test). Liner dissociation was recorded as
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Table Il. Cox regression hazard ratios for revision due to any reason, aseptic loosening, and instability.

Revision for aseptic loosening, HR (95% Cl)

Revision for any reason, HR (95% Cl)

0.710 (0.528 to 0.956)
0.555 (0.418 to 0.738)
0.379 (0.276 to 0.520)

1.147 (0.959 to 1.371)

Parameter Revision for instability, HR (95% Cl)

Age, yrs

55 to 64 0.786 (0.587 to 1.053)

65 to 74 0.777 (0.590 to 1.024)

75 and over 0.855 (0.642 to 1.139)

<55 1 1
Sex

Male 1.022 (0.877 to 1.191)

Female 1 1

Liner asymmetry
No

Yes

Approach
Hardinge
Other
Posterior
Head material
Metal
Ceramic*
Stem fixation
Cemented
Cementless
Head size, mm
<32

> 36

Indication
Other
Osteoarthritis

1.788 (1.523 to 2.099)
1

0.653 (0.544 to 0.785)
0.429 (0.268 to 0.688)
1

1.250 (1.046 to 1.495)
1

0.953(0.818to 1.11)
1

1.957 (1.635 to 2.342)
1

2.171 (1.765 to 2.672)
1

1.044 (0.871 to 1.250)
1

1.603 (1.338 to 1.922)
0.967 (0.608 to 1.538)
1

1.263 (1.042 to 1.532)
1

0.450 (0.367 to 0.553)
1

0.557 (0.460 to 0.675)
1

1.047 (0.761 to 1.441)
1

0.809 (0.701 to 0.934)
0.756 (0.660 to 0.865)
0.725 (0.629 to 0.836)
1

1.112 (1.032 to 1.200)
1

1.195 (1.104 to 1.293)
1

1.167 (0.770 to 1.119)
0.928 (0.770 to 1.119)
1

1.230 (1.130 to 1.340)
1

0.765 (0.707 to 0.827)
1

0.900 (0.829 to 0.977)
1

1.5641 (1.371 to 1.733)
1

*Includes ceramicized metal.

Cl, confidence interval; HR, hazard ratio; N/A, not applicable.

Table Ill. Cox regression hazard ratios revision due to any reason, aseptic loosening, and instability and interaction for surgical approach.

Liner

Approach comparison

Revision for instability,
HR (95% CI)

Revision for aseptic loosening, Revision for any reason,

HR (95% Cl)

HR (95% Cl)

Flat
Flat
Flat
Asymmetric
Asymmetric

Hardinge vs other
Hardinge vs posterior
Other vs posterior
Hardinge vs other
Hardinge vs posterior

1.529 (0.841 to 2.779)
0.561 (0.446 to 0.706)
0.367 (0.206 to 0.654)
1.441 (0.623 to 3.331)
0.838 (0.633 to 1.110)

1.614 (0.913 to 2.885)
1.790 (1.393 to 2.300)
1.109 (0.626 to 1.963)

1.415 (1.079 to 1.854)

1.327 (1.042 to 1.690)
1.144 (1.026 to 1.274)
0.862 (0.679 to 1.094)
1.138 (0.831 to 1.559)
1.195 (1.057 to 1.351)

Asymmetric Other vs posterior

0.582 (0.259 to 1.306)

(
(
1.776 (0.772 to 4.084)
(
(

0.797 (0.352 to 1.800) 1.050 (0.776 to 1.422)

Cl, confidence interval; HR, hazard ratio.

Table IV. Cox regression hazard ratios revision due to any reason, aseptic loosening, and instability and interaction for asymmetric liner use.

Approach Liner comparison Revision for instability, Revision for aseptic loosening, Revision for any reason,
HR (95% CI) HR (95% ClI) HR (95% CI)

Hardinge Flat vs asymmetric 1.323 (0.963 to 1.816) 1.190 (0.895 to 1.582) 1.169 (1.022 to 1.337)

Posterior Flat vs asymmetric 1.976 (1.650 to 2.367) 0.940 (0.739 to 1.197) 1.122 (1.108 to 1.346)

Other Flat vs asymmetric 1.246 (0.468 to 3.320) 1.309 (0.497 to 3.448) 1.002 (0.690 to 1.456)

Cl, confidence interval; HR, hazard ratio.

a reason for revision in 79 THAs, 49 THAs with a flat liner and
30 THAs with an asymmetric liner. The cumulative incidence
of revision for liner dissociation at ten years was 0.11 (95% CI
0.07 to 0.16) for THAs with a flat liner and 0.07 (95% C10.03 to
0.12) for THAs with an asymmetric liner (p = 0.010, Gray test).
Liner asymmetry and surgical approach. Flat liner THAs had
a higher risk of revision for any reason than asymmetric liner
THAs when implanted through a Hardinge/anterolateral and
through a posterior approach. There was no difference in THAs

Follow us @BoneJoint]

implanted through other approaches. There was no difference
in risk of revision for aseptic loosening between flat and asym-
metric liner THAs for any surgical approach. In addition, the
use of an asymmetric liner was associated with a reduced risk
of revision for instability in THAs implanted through the pos-
terior approach. When analyzing THAs with flat liners, THAs
implanted through a Hardinge/anterolateral approach were
associated with a reduced risk of revision for instability com-
pared to posterior approach THAs (HR 0.561 (95% CI 0.446 to
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Fig. 2

Cumulative incidence function of revision for aseptic loosening by liner symmetry (all crosslinked polyethylene liners).

0.706)). When analyzing THAs with asymmetric liners, there
was no significant difference in the risk of revision for instabil-
ity between THAs implanted through a Hardinge/anterolateral
approach and posterior approach THAs (HR 0.838 (95% CI
0.633 to 1.110); Table III).

Common product analysis. A total of 160,320 THAs were in-
cluded in the product-specific analysis; 2,303 revisions (for any
reason) were recorded with 1,180 in flat liner THAs and 1,123
revisions in THAs with asymmetric liners. When the three com-
monly used product THAs were combined, the cumulative in-
cidence of revision for any reason at ten years was 3.05 per 100
THAs (95% CI 2.79 to 3.34) for flat liner THAs and 2.54 per
100 THAs (95% CI 2.21 to 2.90) for asymmetric liner THAs
(p <0.001). The Cox regression hazard ratios for revision (any
reason) per product can be seen in Table V and Figure 4.

Discussion

Our analysis revealed a reduced risk of revision for all reasons
and for instability in THAs using asymmetric XLPE liners.
There was no significant increase in the risk of revision for
aseptic loosening between asymmetric and flat XLPE liner
THAs. The analyses of revisions for wear and liner dissocia-
tion were limited by the small number of events (revisions).
However, the risk of revision for wear and liner dissocia-
tion was significantly lower in asymmetric liner THAs. The

VOL. 103-B, No. 9, SEPTEMBER 2021

association between asymmetric liner use and surgical approach
was further investigated. When the posterior approach is used,
the risk of revision for instability was significantly reduced with
the use of an asymmetrical liner. When analyzing THAs with
asymmetric liners, there was no significant difference in the risk
of revision for instability between THAs implanted through a
Hardinge/anterolateral approach and the posterior approach.

Our findings are in agreement with a study on hooded liners
using the Australian Orthopaedic Association National Joint
Arthroplasty Registry (AOANJRR) dataset.'”> The authors
reported a higher risk of revision for instability when flat (non-
hooded) liners were used (HR 1.31 (95% CI 1.17 to 1.47)). This
is in keeping with the reduction seen in our study. The authors
reported a protective effect of hooded liners (revision for
instability) in both THAs with head sizes of 32 mm and those
using heads larger than 32 mm. This is also in keeping with
our finding of a reduced risk of revision for instability when
controlling for head size. In addition, our study investigated the
effect of surgical approach on the risk of revision for instability,
which was not accounted for in the study by Bauze et al.®

Our findings agree with the study by Wyatt et al'' using
the New Zealand Joint Registry dataset. The authors included
surgical approach in their multivariate regression analysis and
identified a higher risk of revision for instability (HR 1.84
(95% CI 1.41 to 2.41)), when flat (neutral) liners were used.
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Cumulative incidence function of revision for instability by liner symmetry (all crosslinked polyethylene liners).
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a) Cumulative incidence function of revision for any reason for the Longevity crosslinked polyethylene (XLPE) by liner symmetry. b) Cumulative
incidence function of revision for any reason for the Marathon XLPE by liner symmetry. c) Cumulative incidence function of revision for any reason
for the X3 XLPE by liner symmetry.
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Table V. Cox regression hazard ratios revision due to any reason for the three crosslinked polyethylene liner products used in both a flat and

asymmetric form.

THE EFFECT OF ASYMMETRIC CROSSLINKED POLYETHYLENE LINER USE ON THE RISK OF REVISION OF THAS

Marathon, HR (95% CI)

X3, HR (95% Cl)

0.627 (0.479 to 0.821)
0.558 (0.431 to 0.721)
0.568 (0.432 to 0.748)

1.066 (0.922 to 1.231)

Parameter Longevity, HR (95% Cl)

Age, yrs

55 to 64 0.793 (0.060 to 1.048)

65 to 74 0.789 (0.607 to 1.025)

75 and over 0.719 (0.546 to 0.946)

<55 1 1
Sex

Male 1.034 (0.886 to 1.206)

Female 1 1

Liner asymmetry
No

1.118 (0.978 to 1.442)

1.268 (1.088 to 1.478)

0.971 (0.829 to 1.138)
0.845 (0.586 to 1.128)

Yes 1 1
Approach

Hardinge 1.156 (0.969 to 1.378)

Other 0.658 (0.386 to 1.119)

Posterior 1 1

Head material
Metal
Ceramic*
Stem fixation
Cemented
Cementless
Head size, mm

1.126 (0.946 to 1.342)
1

0.783 (0.666 to 0.921)
1

1.258 (1.054 to 1.501)
1

0.981 (0.811 to 1.205)
1

0.988 (0.811 to 1.205)

<32 0.844 (0.706 to 1.010)

> 36 1 1
Indication

Other 1.747 (1.414 to 2.158)

Osteoarthritis

1

1.546 (1.203 to 1.986)
1

0.993 (0.745 to 1.324)
0.895 (0.679 to 1.810)
0.822 (0.615 to 1.099)
1

1.285 (1.108 to 1.491)
1

1.099 (0.939 to 1.285)
1

1.388 (1.183 to 1.629)
1.084 (0.747 to 1.571)
1

1.386 (1.159 to 1.657)
1

0.561 (0.483 to 0.652)
1

0.869 (0.740 to 1.021)
1

1.459 (1.166 to 1.825)
1

*Includes ceramicized metal.
Cls, confidence intervals; N/A, not applicable.

Single institution studies have also supported the decreased
risk of instability when an asymmetric liner was used. Cobb et
al® reported a marked reduction in the two-year probability of
dislocation with the use of an elevated liner (2.19% vs 3.85%)
in their analysis of both cemented and uncemented acetabular
components. This agrees with our findings after controlling for
stem fixation and surgical approach.

In order to account for the geometrical and polyethylene
modification differences of asymmetric liners between manu-
facturers, we proceeded with a liner-specific analysis. The three
most popular polyethylene liners that were used both in a flat
and an asymmetric form were analyzed independently. The
three liners analyzed include a liner irradiated with 10MRad and
remelted (Longevity), one irradiated with SMRad and remelted
(Marathon), and one that underwent sequential irradiation and
annealing to 9MRad (X3). These liners have significant geomet-
rical differences at the rim and use different locking mecha-
nisms. The finding of reduced risk of revision for instability was
confirmed in all three products (Cox regression). The risk of
revision for aseptic loosening was not significantly different in
any of the three products. Revision for any reason was reduced
in the asymmetric liner THAs in the Marathon liner analysis,
and showed the same trend but did not reach significance in the
other two products (Longevity and X3). This finding supports
the view that the association reported in our study and previous
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registry reports is indeed a result of the asymmetric liner face
and not of unaccounted confounders.

The main concern with the use of elevated rim liners has
been the increased risk of impingement. Retrieval studies have
reported increased impingement posterosuperiorly when the
elevated rim of the liner was placed in this position.'® Shon et
al* reported impingement damage in 56% of retrieved acetab-
ular components. They reported variable arcs of impingement
from 20° to 300°, with the most common being an arc between
40° and 80° (43 of 96 components). The position of the asym-
metric liner remains a topic of debate.'>*"?® The association of
component positioning, design, and size on range of motion
and stability has been extensively investigated.” The effect of
the position of the asymmetric part of the liner (lip) can have
a marked effect on the range of motion prior to dislocation as
revealed in in vivo and ex vivo studies.'>*’3* The association
between increased impingement in elevated rim liners and
reduced prosthetic joint survival has not been proven. Cobb
et al'” analyzed their institutional database and reported no
increase in the risk of revision due to loosening of the acetab-
ular or femoral components when elevated rim liners were used.
Our study provides further reassurance that the use of asym-
metric liners was not associated with increased failure due to
impingement-related failure mechanisms.
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Crowninshield et al'® performed cycling loading experiments
on highly crosslinked and conventional polyethylene liners,
with the liner loaded near the rim with high cup inclination
leading to subluxation. The highly crosslinked liners failed by
fracture of the rim while conventional polyethylene deformed
with cyclic loading leading to instability. This marked differ-
ence in behaviour in a rim loading scenario has implications in
the likely failure mechanism of a prosthetic joint, as recorded
in joint registry data. Furthermore, Birman et al*' reported a
marked association between cracks in retrieved acetabular liners
and oxidation. They noted that impingement leads to cracks in
the polyethylene, though no cracking was observed in nonoxi-
dized liners. The authors suggested that eliminating oxidation is
likely to significantly reduce cracking in polyethylene.

Our study is limited by the inherent limitations of obser-
vational and registry studies. Unaccounted confounders may
apply to our results despite extensive statistical modelling.
The use of elevated rim liners may be routine practice for
some surgeons and selective for others. We feel that selective
surgeons are more likely to use an elevated liner in patients
at high risk of dislocation or when they are concerned about
stability intraoperatively. The selection bias would therefore
be towards a reduced risk of dislocation with a flat liner,
which is not supported in our findings. We have not controlled
for surgeon case volume in this analysis, which might differ
between groups. Multiple reasons can be recorded when
revision indications are recorded in joint registries. In order
to account for this, we analyzed revisions for all reasons,
as well as cause-specific revisions in the NJR dataset. The
registry dataset used in our analysis did not include data on
the direct anterior approach and as a result this approach
was not included in our study. Our analysis is limited to the
NJR dataset maximum follow-up of 15 years. The results
of different polyethylene modifications and/or elevated rim
liners may therefore change with longer follow-up as a result
of different wear patterns or in situ oxidation.

In conclusion, the use of asymmetric liners was associ-
ated with a reduced risk of revision for instability in the NJR
dataset. This finding was upheld in the multivariate analysis
controlling for surgical approach and head size. The concern
of increased impingement leading to aseptic loosening as a
mode of failure was not supported by our findings. In hips
implanted through a Hardgine/anterolateral approach, the
use of an asymmetric liner was associated with a reduced
risk of revision. The effect on revision for instability was
less pronounced than in the posterior approach. We there-
fore recommend that surgeons using the Hardinge/anterolat-
eral approach consider the use of an asymmetric liner. For
THAs implanted through the posterior approach, the use
of asymmetric liners was associated with a reduced risk of
revision for instability and revision for any reason. We there-
fore recommend the use of asymmetric liners in posterior
approach THAs.

Take home message

') - The use of an asymmetric crosslinked polyethylene liner
was associated with a lower risk of revision for instability and
revision for any reason when compared to flat liners.
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Follow E. T. Davis @ProfEdwardDavis

Follow the Royal Orthopaedic Hospital NHS Foundation Trust @
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