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Abstract

Metal-on-metal hip resurfacing has gained popularity
as a feasible treatment option for young and active
patients with hip osteoarthritis and high functional
expectations. This procedure should only be performed
by surgeons who have trained specifically in this
technique. Preoperative planning is essential for hip
resurfacing in order to execute a successful operation
and preview any technical problems. The authors
present a case of a man who underwent a resurfacing
arthroplasty for osteoarthritis of the left hip that was
complicated by mismatched implant components that
were revised three days afterwards for severe pain
and leg length discrepancy. Such mistakes, although
rare, can be prevented by educating operating room
staff in the size and colour code tables provided by the
companies on their prostheses or implant boxes.
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Core tip: The authors present a case of a man who
underwent a resurfacing arthroplasty for osteoarthritis of
the left hip that was complicated by mismatched implant
components that were revised three days afterwards for
severe pain and leg length discrepancy. Such mistakes,
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although rare, can be prevented by educating operating
room staff in the size and colour code tables provided
by the companies on their prostheses or implant boxes.
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INTRODUCTION

Metal-on-metal hip resurfacing has gained popularity as
a feasible treatment option for young and active patients
with hip osteoarthritis and high functional expectations.
This procedure is more technically challenging than
routine total hip replacement, mainly for surgeons new
to the procedure and it should only be performed by
surgeons who have trained specifically in this technique.
The learning curve is known to be longer than in other
hip arthroplasty procedures and is expected to be more
than 50-70 surgeries'™*., During the learning curve
the surgeon should follow the technique thoroughly.
Preoperative planning is essential for hip resurfacing™.
This step is important to help the surgeon perform a
successful procedure and preview any technical problems.

The correct placement of both acetabular and femoral
components is critical for the optimal functioning of the
bearings. A smooth surface and perfect clearance are
the key factors for the bearing, but equally important is
the need for optimal placement to ensure good clinical
results. High abduction angles and impingement will
lead to early wear of the metal-on-metal articulation.
The problem of malpositioned components is becoming
increasingly recognized as the cause of premature
failure. An unusual cause for failure is the accidental
implantation of mismatched components®. One such
case is described below.

CASE REPORT

In July 2007, a 51 years old man was admitted at
the ANCA Medical Centre in Gent with a mismatch of
implants. Three days prior, at another hospital, the patient
underwent a resurfacing arthroplasty for osteoarthritis
of the left hip, with a posterior approach assisted with
computer navigation (Brainlab®). A Birmingham Hip
Resurfacing (Smith and Nephew, Memphis, Tennessee)
was used. In the recovery room, the patient complained
of severe pain and a rigid immobility of the hip that did
not disappear the day after surgery. The patient at clinical
examination presented a flection contracture on the right
side and pain in the groin. X-rays confirmed a mismatch
between the femoral and the acetabular component
diameters (Figure 1). A size 56-mm cemented femoral
component was combined with a size 62-mm cementless
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Figure 1 The post-operative X-ray, showed a mismatch between the
femoral and the acetabular component diameters.

acetabular component thick shell that should have been
applied with a 54-mm head instead of a 56-mm head.

The patient was treated with a revision to total hip
arthroplasty two days later with the same posterolateral
approach. The femoral component was revised with a
Profemur L stem (Wright Medical Technology, Arlington,
Tennessee, United States) and the socket was replaced
by a Pinnacle™ Acetabular Cup System (DePuy Ortho-
paedics, Inc., Warsaw, United States) with Delta on Delta
Biolox Ceramic couple 36 mm. Routine post-operative
thrombo-prophylaxis was carried out. He experienced no
pain and was allowed full weight bearing the day after
revision surgery. The patient experienced an ordinary
postoperative course and was habitually followed up in
outpatient clinic.

The implants were analysed using a coordinate
measuring machine to measure both components. This
confirmed the size mismatch; the femoral component
was 55.75 mm while the acetabular component was
54.054 mm. The coordinate measuring machines (CMM)
map indicated damage to the femoral component)
(Figure 2). The effect of the mismatched sizing is demon-
strated by comparing the removed components to a
correctly sized set using a 54-mm femoral component
obtained from the retrieval lab (Figure 3).

DISCUSSION

There is a decreasing demand and interest from
orthopaedic surgeons for hip resurfacing arthroplasty.
Consequently, from a peak of 14 implant manufacturers,
currently only 8 different MOM hip resurfacing implants
are available for use in clinical practice in Britain and
Europe. For each design, there can be special sizes with
different increments.

To help operating room staff to select the appro-
priately matched implants, some manufacturers provide
a colour chart to show the size of the femoral head that
the surgeon can match with the corresponding different
acetabular sizes, with the same colour code.

In this present case report, despite various colour
codes, the improper components were selected during
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Figure 2 Coordinate measuring machines wear measurement of the mismatched couple showed that the femoral component had already been damaged.

Figure 3 The 62-mm cup mismatched with and 56-mm head and but
correctly matched with a 54-mm head. A: Mismatched couple with 62-mm
cup and 56-mm head. Note how the femoral head was not fully seated in the
socket by 3 to 4 mm. Compared to B; B: The same 62-mm thick shell cup
correctly matched with a 54-mm head.

the case. The thin shell component, cup size 62-mm
was requested but the 62-mm thick shell which can
be used only with a 54-mm head was mistakenly
provided instead. This thick shell is a special acetabular
component that can be used for particular cases of
head/neck mismatch or hip articulation deformity such
as coxa profunda and protrusion acetabuli.

In the literature, Hanks et al® reported this technical
complication in total hip arthroplasty; in two cases the
head size of the femoral component was larger than the
corresponding inner diameter of the acetabular cup. The
author suggests that the error can be prevented with a
careful preoperative planning and appropriate selection
of implants.

Morlock et al”? published on a mismatched zirconium/
aluminium oxide couple with high wear in a total hip
arthroplasty in a patient that had a squeaking noise
but with good clinical function. No signs of loosening
were detected on the radiograph. The revision was
performed 42 mo after the first surgery. The analysis of
the retrievals showed that the cup had large deviations
from an ideal sphere but minor wear signs and the head
revealed heavy local damage in the articulation zone
resulting in high stress concentrations and increased wear
of the zirconium head.
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One of the advantages of hip resurfacing is an easier
conversion to a secondary procedure if failure occurs®.
In this case an early revision was necessary for the pain
and leg length difference the patient was experiencing.
The retrieval analysis of this case revealed no clear
damage to the acetabular component but there was
damage to the femoral component. More importantly,
lack of proper contact between the ball and the cup
presented the risk of high wear with metallosis if the
mismatched components had been allowed to be used.
It has also been established that wear and degradation
particles are released into the periprosthetic tissues
and transported systemically throughout the body™.
Furthermore, there was also a risk that the increased
torque between the mismatched bearings could have
compromised fixation and stability.

Operating room staff needs to be reminded to
pay careful attention to component size markings,
particularly in the designs where more acetabular com-
ponent sizes exist for one femoral component size.
Implants also only can be matched if they are from the
same manufacturer. The tight clearance specifications
that make these implants work well can be dramatically
mismatched if implants from different manufacturers
are mixed. As seen in the present case, some implants
labelled or marked as 55-mm head (nominal size), are
in reality 55.5-mm. If these are matched with a real 55
mm internal diameter cup from another design we would
have an equatorial mismatch with all of the attendant
complications and high wear.

Care should be taken in the theatre to provide the
surgeon with the correct implants. Mistakes only can
be prevented by a well trained team of nurses and
assistants, and they must be familiar with the size and
colour code tables provided by the company on the
prostheses or implant boxes. All companies should
provide the surgeons with a chart that shows all different
increments of the femoral head and cup sizes that can be
matched together.
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COMMENTS

Case characteristics
A 51-year-old man was admitted at our institution with a mismatch of implants.

Clinical diagnosis
The patient at clinical examination presented a flection contracture on the right
side and pain in the groin.

Laboratory diagnosis
Coordinate measuring machines (CMM) wear measurement of the mismatched
couple showed that the femoral component had already been damaged.

Imaging diagnosis
X-ray.

Treatment

The patient was treated with a revision to total hip arthroplasty two days later
with the same posterolateral approach. The femoral component was revised
with a Profemur L stem (Wright Medical Technology, Arlington, Tennessee,
United States) and the socket was replaced by a Pinnacle™ Acetabular Cup
System (DePuy Orthopaedics, Inc., Warsaw, United States) with Delta on Delta
Biolox Ceramic couple 36 mm.

Term explanation

CMM is a technique that has been widely used for dimensional inspection of
complex shaped objects both for evaluating their shape which can be used to
estimate wear distribution over the surface.

Peer-review

The authors reported a case of a patient underwent a hip resurfacing arthroplasty
for osteoarthritis of the left hip that was complicated by mismatched implant
components. They also reported the results of the patient treated with a revision to
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total hip arthroplasty two days later. As a typical case report, it could be accepted
for publication.
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