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Failure of Polyethylene Inlays in Cementless Total Hip
Arthroplasty: A Retrieval Analysis
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A retrieval analysis has been performed on 50 polyethylene inlays of cementless screw ring implants (Mecring, Mecron, Berlin,
Germany) to investigate the failure mechanism of this specific open cup hip arthroplasty design that has shown a high clinical
failure rate. Design-specific damage modes like rim creep, collar fatigue, and backside wear were assessed. Furthermore, the inlays
were measured using a CMM to determine deformation. In 90% backside wear was observed and collar fatigue occurred in 68% of
the cases. Rim creep was present in 38% of the polyethylene inlays. In 90% of the cases the cup opening diameter was 32.1mm or
less and 46% had a diameter less than 32mm. It seems that creep and deformation of the polyethylene leads to a reduced diameter
at the cup opening and consequently decreased clearance. To avoid this type of failure, polyethylene inlays should be supported at
the back by the cup to reduce the risk of ongoing creep deformation.

1. Introduction

In total hip arthroplasty cementless cups were introduced
into the European and North American markets in the
early 1980s to overcome the high failure rates of cemented
acetabular components in young and active patients.

The Mecring (Mecron, Berlin, Germany) was introduced
as a cementless threaded cup, made of titanium alloy with a
relatively smooth surface. It was designed as ametal ring open
at the back of the cup. The polyethylene (PE) inlay was fixed
in the ring using a snap-fitmechanism additionally supported
by a collar.

After encouraging early clinical results [1] high failure
rates became obvious in the middle and long term [1–10].
The cup frequently showed migration, instability, and tilting
which consequently lead to aseptic loosening [1–3, 5–7, 9,
10]. Clinical studies showed revision rates due to aseptic
loosening of 35% after 14 years [2] andmore than 50% after 17
years [6]. Such implant failuresmay be related to polyethylene

wear, missing primary stability, surgical preparation, cup
positioning, surface structure, postoperative loading, and the
pattern of mechanical stress distribution within the implant-
bone-interface potentially leading to stress shielding during
functional loading [11, 12].

In this study a retrieval analysis has been performed
on the polyethylene inlays aiming to assess potential failure
mechanisms related to the specific design of the Mecring.
It was suggested that the polyethylene inlay is unfavourable
supported by the cup leading to creep and deformation and
consequentially to narrowing of the cup opening due to the
clinical use.

2. Materials and Methods

For the consecutive retrieval analysis 55 Mecring compo-
nents consisting of the cup and the polyethylene inlay were
available. Five components were excluded because two of
them were heavily damaged during the explantation and in
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