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The requirements of a surgical approach to the hip for arthroplasty are
firstly an adequate exposure allowing good visualization and optimum
component insertion, and secondly the minimum of damage to the
neuromuscular structures around the hip.

In conventional stemmed total hip replacement it is resection of the
femoral head that affords easy visualization of the acetabulum with
many surgical approaches to the hip. With resurfacing, this additional
help in the surgical exposure is clearly not an option. 

In an elderly, inactive patient undergoing THR, a degree of
neuromuscular damage, inevitable in certain surgical approaches,
seems compatible, at least in some cases with reasonable functional
outcome. In a younger active patient undergoing hip resurfacing
however, such neuromuscular damage produces an unacceptable
limited functional outcome.

Over the past 10 years I have tried most surgical approaches for hip
resurfacing. For reasons of good exposure, rapid rehabilitation and
normal hip function, the posterior approach is strongly recommended.
Trochanteric osteotomy gives a splendid extensile exposure and may be
useful if a hip ankylosis is to be tackled. The osteotomised fragment
should be small, and great care needs to be paid to trochanteric 
re-attachment and patient rehabilitation if trochanteric escape and 
non-union is to be avoided. 

It is not reasonable to select a highly sophisticated device like the
BIRMINGHAM HIP™ Resurfacing (BHR™) System and then damage the
abductor muscles or their nerve supply in the surgical approach, use
forcible retraction causing muscle tearing and heterotopic ossification,
malposition the components due to poor visualization, and still expect a
good result.

In a personal experience of over 2000 hip resurfacings it has been very
gratifying to see patients recover excellent function after this procedure
and lead a normal lifestyle, including participation in recreational and
competitive sport.

No operative technique manual can be entirely comprehensive, but the
steps included in this brochure are considered to be the essential
elements in adopting this surgical procedure.

Derek McMinn FRCS
Consultant Orthopaedic Surgeon

Introduction

 



Nota Bene

The technique description herein is made available to the healthcare professional to
illustrate the suggested treatment for the uncomplicated procedure. In the final analysis,
the preferred treatment is that which addresses the needs of the specific patient.

BIRMINGHAM HIP™
Resurfacing System
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Indications for use

The BIRMINGHAM HIP™ Resurfacing System (BHR™) is a single use
device intended for hybrid fixation: cemented femoral head
component and cementless acetabular component.

The BHR system is intended for use in patients requiring primary hip
resurfacing arthroplasty due to: 

• Non-inflammatory arthritis (degenerative joint disease) such as
osteoarthritis, traumatic arthritis, avascular necrosis, or
dysplasia/DDH, or

• Inflammatory arthritis such as rheumatoid arthritis.

The BHR system is intended for patients who, due to their relatively
younger age or increased activity level, may not be suitable for
traditional total hip arthroplasty due to an increased possibility of
requiring future ipsilateral hip joint revision.

• Patients with infection or sepsis

• Patients who are skeletally immature

• Patients with any vascular insufficiency, muscular atrophy, or
neuromuscular disease severe enough to compromise implant
stability or postoperative recovery

• Patients with bone stock inadequate to support the device including:

- Patients with severe osteopenia or with a family history of severe
osteoporosis or severe osteopenia

- Patients with osteonecrosis or avascular necrosis (AVN) with >50%
involvement of the femoral head (regardless of FICAT Grade)

- Patients with multiple cysts of the femoral head (>1cm) 

- Note: In cases of questionable bone stock, a DEXA scan may be
necessary to assess inadequate bone stock

• Females of child-bearing age due to unknown effect on the fetus of
metal ion release

• Patients with known moderate to severe renal insufficiency 

• Patients who are immunosuppressed with diseases such as AIDS or
persons receiving high doses of corticosteroids 

• Patients who are severely overweight 

• Patients with known or suspected metal sensitivity (e.g., jewelry)

Contraindications
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Warnings and precautions

• Patients on medications (such as high-dose or chronic
aminoglycoside treatment) or with co-morbidities (such as diabetes)
that increase the risk of future, significant renal impairment should
be advised of the possibility of increase in systemic metal ion
concentration. Preoperative and postoperative monitoring of renal
function (such creatinine, GFR, BUN) will be necessary.

• Only physicians who have received appropriate training and are
familiar with the implant components, instruments, procedure,
clinical applications, adverse events, and risks associated with the
BHR™ system should use this device. Contact Smith & Nephew, Inc.
for the surgical technique manual and procedural training protocol.

• Currently, in the USA, Smith & Nephew, Inc. does not have a
commercially available modular metal femoral head for use with a
BHR resurfacing shell. Therefore, if the BHR resurfacing head must
be revised to a total hip arthroplasty, the acetabular shell should
also be revised, even if well fixed.

For additional information on the use of the BHR device, see the
Instructions for Use printed at the end of this surgical
technique.

The BIRMINGHAM HIP Resurfacing device may be implanted through
various hip surgical approaches. The posterior approach, as
described by Derek McMinn FRCS is described in this operative
technique.

Other surgical approaches to the hip may be used however, the
posterior approach is favoured by the designer surgeon and his
submitted clinical data is based on this approach.

The surgical approach
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Pre-Operative Planning

Figure 1

Figure 2

Figure 3

Templating
BHR™ template sets (Figure 1) are used to determine
component size and correct implant positioning. The
position of the femoral component is a most
important pre-operative consideration. Varus
positioning must be avoided and slight valgus is
recommended (Figure 2).

To achieve optimal femoral component positioning,
place the appropriate BHR template onto the X-ray.
Once happy with the size chosen the medial head-
neck junction may be identified to set up the correct
template positioning. This is aided by using the cut
out section on the template which allows implant
position markings to be made with the template in
situ (Figure 3).

With the head-neck-junction identified the template
is rotated around this point until desired valgus
position is achieved with the implant’s centre line.
One limiting factor for implant positioning is the risk
of femoral neck notching. This may be avoided at the
templating stage by confirming there is no contact
between the superior aspect of the femur and the
template.

Once satisfied with the template positioning, the 
X-ray may be marked on the lateral cortex of the
femur using the appropriate cut-out section (Figure
3). The marked position shows the insertion point for
the lateral pin used with the standard Head-Centre-
Alignment-Jig.

The distance from the pin insertion point on the
lateral femoral cortex to the tip of the greater
trochanter is measured with the ruler found on the
edge of each template. This measurement is
translated intraoperatively onto the patient’s femur to
achieve optimal pin placement.



7

Intra-Operative Templating

Figure 4

Figure 5

An assessment is made of the femoral neck diameter
using the head/neck template. This provides vital
information as to minimum head component size 
that can be safely used and also the minimum
acetabular size that can be utilized. If significant
osteophyte formation is present on the femoral neck
then this should be removed with rongeurs before
definitive assessment of femoral neck diameter is
made (Figure 4,5).

NOTE: Care should be taken to avoid damage to
the soft tissue and blood supply during
osteophyte removal.
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Figure 6

Figure 7

Figure 8

Acetabular Preparation

If the antero-inferior capsule is tight an antero-inferior
radial capsulotomy is made in line with the psoas
tendon. A Hohmann retractor is placed inferior to the
radiographic teardrop. The acetabular labrum,
transverse ligament and ligamentum teres are
excised revealing an unencumbered view of the
complete acetabulum and a view of the true floor of
the acetabulum. Sequential reaming with
hemisperical acetabular reamers is then performed
and in normal consistency bone, reaming proceeds
to 2mm less than the definitive acetabular
component to be inserted (Figure 6).

In large patients with soft cancellous bone 3mm
under-reaming is recommended. In small patients
with sclerotic acetabulae 1mm of under-reaming is
recommended. 

The cup trial may be used to determine correct
implant positioning. If in doubt, medical tweezers can
be used to identify optimal seating of the cup. The
trial is 1mm smaller than the definitive component
size (Figure 7).

Postero-inferior and antero-inferior osteophytes are
excised to allow unobstructed cup insertion. Please
note that some designs of acetabular reamers do not
have teeth at the periphery and the acetabulum may
be unreamed at its periphery making cup insertion
difficult (Figure 8). 

It is recommended to leave a rim of osteophyte to
prevent Psosas impingement on the wall of the
acetabular component, avoiding post-operative groin
pain.

High Performance Cup Introducer 
Inspection Procedure

The following instructions should be followed to
maintain the performance of the BHR™ Cup
Introducer:

• All instruments should be inspected before use.
Any instrument found with a loose or absent locking
screw should be returned to Smith & Nephew for
refurbishment. It is particularly important that a
thread locking mechanism is used to secure the
screws otherwise this problem may recur.

• There should be no excessive free play in the cable
tensioning mechanism.
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Figure 9

Figure 10

The desired size of acetabular component is
mounted on the acetabular introducer and offered up
to the acetabular rim. The acetabular cup is rotated
so that its anti-rotation splines are adjacent to the
ischium and pubis. The acetabular component is
then fully impacted with 15-20˚ of anteversion and
40-45˚ inclination angle (Figure 9). 

The acetabular introducer is removed and the
polyethylene impactor cap is retracted at this stage to
check that the acetabular component is correctly
inserted. Adjustment of the cup position can be
made by re-attaching the acetabular introducer. Cup
removal is facilitated by the use of the slide hammer
extractor attached to the acetabular introducer. 

When it is certain that the component is correctly
inserted, the cup introducer cables are cut and the
cables and the polyethylene impactor cap removed
(Figure 10). If the cup must be removed after the
cables have been cut then separate cables and
extractor assembly are available (code 900201&2).
Any protruding osteophytes at the acetabular edge
are removed with rongeurs. The femoral head is then
reduced into the newly inserted acetabular
component.

Acetabular Cup Introducer 
Wire Removal Procedure

The following instructions should be followed to
minimize the risk of separating the plastic coating
when removing the introducer wire.

• Use appropriate wire cutters, in good condition, for
the cutting task.

• minimize the number of wormholes the wire is
pulled through (multiple cuts).

• Avoid acute angles between the wire and the cup
face during withdrawal.

• If the force required to remove the introducer wire is
excessive, remove the wire by pulling it in the
opposite direction.

• Check that the plastic coating is still present on the
wires following the wires removal.
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Curved Cup Introducer

These instructions provide important information
regarding assembly and wiring for use of the BHR™
curved cup introducer.

NOTE: This curved cup introducer is for use with
BHR Resurfacing cups only. It is advised that
when using Dysplasia & Bridging cups  the
standard straight Introducer should be used.
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The following is the recommended method of
attaching the curved cup introducer to the acetabular
component. 

To ensure correct component fixation, please note
that the wire loops are specified as wire loops 1, 2,
and 3.

Step 1

The acetabular component is placed over the
threaded spigot on the face plate of the introducer,
with the introducer passing through wire loop 1.

To ensure correct alignment, check that the fixation
fins of the acetabular component are positioned
either side of the device (Figure 1, 2).

Step 2

Wire number 2 is then looped over the wire grip
(Figure 3).

Note: retracting the wire grip a small way, using
the thumb wheel, will apply some tension to the
wires and may aid the assembly.

Figure 1

Figure 2

Figure 3

Wire loop 1

Fixation finFixation fin

Wire loop 2

Wire loop 2

Wire loop 3

Acetabular Cup Wiring Instruction


