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Introduction
The BIRMINGHAM HIP' Arthroplasty System is compatible with
any of the 12/14 taper femoral stem range from Smith & Nephew.
Following implantation of the chosen Smith & Nephew stem, the
appropriate sized modular head should be attached in conjunction
with the appropriate modular head taper sleeve, as shown in the
following assembly gUide.
Modular Head taper sleeves are available in -4, +0, +4 and +8.
Trial modular heads and 'snap fit' trial necks are available across the
size range and are colour coded to match the corresponding implant.
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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.
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Indications for use
The BIRMINGHAM HIP" Arthroplasty System is indicated for individua ls
undergoing primary and revision surgery for the treatment of damaged
hips as a result of trauma, inflammatory jOint disease such as
rheumatoid arthritis, or non-inflammatory degenerative jOint disease
INIDJD) or any of its composite diagnoses such as osteoarthritis;
avascular necrosis; traumatic arthritis; slipped capital epiphysis; fused
hip; fracture of the pelvis; diastrophic variant; old, remote osteomyelitis
with an extended drainage-free period; nonunion, femoral neck
fracture and trochanteric fractures of the proximal femur with head
involvement that are unmanageable using other techniques; femoral
osteotomy, or Girdlestone resection ; fracture dislocation of the hip; and
correction of deformity.

Contrai ndications
• Active infection or sepsis Itreated or untreated)
• Conditions such as vascular insufficiency, muscular atrophy, or
neuromuscular disease severe enough to compromise implant stability
or postoperative recovery
• Inadequate bone stock to support the device le.g. severe osteopenia,
family history of severe osteoporosis or osteopenia)
• Physiological or neurological conditions which tend to impair the
patient's ability or willingness to restrict activities especially during the
healing period . Such conditions may include, for example, drug use,
mental illness, senility, and general neurologic conditions
• Patient is immunosuppressed with diseases such as AIDS or receiving
high doses of corticosteroids
• Skeleta l immaturity
• Female of child-bearing age and not taking contraceptive precautions
• Known or suspected metal sensitivity
• Moderate to severe renal insufficiency
• Patient is severely overweight IBMI>40)
Contraindications may be relative or absolute and must be carefully
weighed against the patient's entire evaluation and the prognOSiS for
possible alternative procedures such as non-operative treatment,
arthrodesis, femoral osteotomy, pelvic osteotomy, resection
arthroplasty, hemiarthroplasty, and others.
Conditions presenting increased risk of failure include: osteoporosis,
metabolic disorders which may impair bone formation, and
osteomalacia.
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Warnings and precautions
• The patient should be warned of the metal-metal articulation hip
implant, surgical risks, and made aware of possible adverse effects.
The patient should be warned that the device does not replace normal
healthy bone, that the implant can break or become damaged as a
result of strenuous activity or trauma, and that it has a finite expected
service life and may need to be replaced in the future. Do not mix
components from different manufacturers. Use only components
designated as being part of this BIRMINGHAM HIP Arthroplasty
System. Additional Warnings and Precautions may be included in
component literature .
• Patients on medications Isuch as high-dose or chronic aminoglycoside
treatment) or with co-morbidities Isuch 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 Isuch creatinine, GFR,
BUN) will be necessary.
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Acetabular preparation
If the antero-inferior capsule is tight an anteroinferior 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 1mm less than the definitive acetabular
component to be inserted IFigure 1).
In large patients with soft cancellous bone 2mm
under-reaming is recommended. In small patients
with sclerotic acetabulae lmm of under-reaming is
recommended.

Figure 1

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 IFigure 21.
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 IFigure 3).
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.

Figure 2

High Performance Cup tntroducer
tnspection Procedure
The following instructions should be followed to
maintain the performance of the BIRMINGHAM
HIP" 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.

Figure 3
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Acetabular preparation
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
35-45' inclination angle IFigure 41.
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
IFigure 51. If the cup must be removed after the
cables have been cut then separate cables and
extractor assembly are available Icode 900201&21.
Any protruding osteophytes at the acetabular edge
are removed with rongeurs.

Figure 4

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 Imultiple cutsl.

Figure 5

• 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
BIRMINGHAM HIP' system curved cup introducer.
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Acetabular cup wiring instruction
The following is the recommended method
of attaching the curved cup introducer to the
acetabular component.

Wire loop 1

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

WirelOOP\

+- Wire loop 2

/

Fixation fin

"-

Fixation fin

Figure 6

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 IFigure 6, 71.

Step 2
Wire number 2 is then looped over the wire grip
(Figure 81.
tl Wlr grip
wI- I, Will p~ Ysorr"
71d may ale. Ir
;scP."bly

~ L:nll

~mc

way, l

rg

~

E"'~Ior 10 r E' .vlfE ,

Ii

.... Wire loop 2

Figure 8
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Step 3
As in Step 2, now loop wire 3 over the wire grip
IFigure 91.

Wire loop \

Figure 9

Step 4
With the two opposing wire loops 12 and 3)
positioned through the wire grip now capture both
wires by passing wire loop l over the top IFigure 101.

Wire loop 3

"

'\..

I

.... Wire loop 2

Figure 10

Step 5
When satisfied that the cup wires are suitably
positioned, secure the device by tightening the
thumb wheel to a satisfactory tension IFigure 111.

Thumb wheel

Figure 11
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X-Bar
X-Bar IFigure 12}

Figure 12

The X-Bar is attached to the curved Cup Introducer.
IFigure 13)

......
Figure 13

With the patient positioned correctly align the
impactor so that the appropriate bar on the gUide,
left or right, is parallel to the longitudinal axis of the
patient while the vertical bar is perpendicular to
the floor. This will provide approximately 40-45° of
abduction and 15-20° of anteversion. IFigure 14}
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Dysplasia cup
Where there is an obvious superolateral deficiency
of the acetabulum, the option exists for the use of
the BIRMINGHAM HIP' Dysplasia Cup which uses
a unique screw fixation to stabilize the acetabular
implant.
The acetabulum should be reamed in the true hip
centre position. In severe dysplasia it is desirable to
bias the acetabular reamers in a posterior direction,
to thin the thickened posterior acetabular wall and
preserve the deficient anterior acetabular wall.
It is recommended to deepen the acetabular floor
to the inner table to gain maximum superior cover
in dysplasia. On occasions a slightly high hip centre
will give enough support for a regular spherical
cup. If there is not enough superior support
for a spherical cup then the options are either
augmentation of the acetabular roof with a structural
allograft or the use of a BIRMINGHAM HIP dysplasia
cup and morcellised autografting of the acetabular
defect.

Figure 15

In order that the screws engage bone, the dysplasia
cup should be rotated anteriorly (not antevertedl
from the neutral position IFigure 151. The cup is
impacted to the floor of the acetabulum.

Retract the polyethylene impactor cap and ensure
satisfactory cup position. Always drill the posterior
lug first as this is the drill hole most likely to miss
the posterior ilium (Figure 161. If this happens,
re-apply the cup introducer and reinsert the cup
with more anterior rotation. Please note that excess
anteversion and an excessively closed position of
the acetabular component increase the chances of
the posterior drill hole missing bone.
Figure 16
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Dysplasia cup
The pilot drill guide should then be screwed into
the posterior lug and a 3.2mm drill passed to the
inner cortex.
If the cup is positioned satisfactorily the pilot drill
gUide is then removed and the larger dysplasia
screw drill is used to over-drill this hole through the
lug, opening the canal to the screw core diameter.
A depth gauge is used to gauge screw length.
In severe dysplasia maximum screw length is
desirable. In less severe dysplasia shorter screws
can be used. Please note: these screws are
neutralization screws, they are not compression
screws and if inserted correctly they are not
distraction screws.

Figure 17

A BIRMINGHAM HIP" dysplasia self-tapping screw
of appropriate length is then threaded through the
lug using the socket provided and the screw driver
handle IFigure 171. When the screw reaches the bone
longitudinal compression is applied as the screw
engages the bone, thus preventing the cup from
being pushed out of the acetabulum.

Once the screw is securely fixed in bone then power
may be used to drive the screw home. This requires
the high torque ream setting.
Final tightening is applied using the T Handle and
the screw head should sit flush on the lug face.
The final tightening is engineered deliberately tight
to prevent screw back out. The sequence is then
repeated with the anterior lug IFigure 181. When both
screws have been inserted the cables are cut and
the polyethylene impactor cap removed.
The false acetabulum is cleared of all soft tissue
with a curette and the bone petalled with a gouge.
The defect is grafted by impacting reamings into the
defect between the cup and false acetabulum. This
is then covered with surgical mesh for stabilization.

14
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With acetabular dysplasia the surgeon has to
exercise judgement regarding the post-operative
weight-bearing regime. In severe dysplasia we
recommend keeping the patients partial weightbearing, using elbow crutches for six months, but in
less severe dysplasia full weight bearing is permitted
from the first post-operative day.
A typical regime for moderate dysplasia is partial
weight bearing using elbow crutches for six weeks,
followed by two sticks with gradually increasing
activity over the next six weeks.
Additional screw fixation of the acetabular
component by utilizing the dysplasia cup may be
desirable in certain non-dysplastic acetabulae. For
example, in old fractures of the posterior acetabular
wall. In these non-dysplastic acetabulae, the edge
of the superior acetabulum impinges on the lugs,
thus preventing complete seating of the acetabular
component. Therefore the operating surgeon
may utilize a surgical burr to facilitate placement
of the lugs without compromising the acetabular
orientation.
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Femoral component selection
Select the appropriate Smith & Nephew stem and
follow the corresponding surgical technique.
Follow the size charts below to determine the
match between the head and cup.

Implant Size Chart

-

.
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Size chart
The size chart is presented to remind the surgeon
of the femoral head and cup sizes that can be
matched (Figure 191.
For example, the size 50mm femoral component
can be matched with a size 56mm acetabular
cup, a size 58mm acetabular cup or a size 58mm
dysplasia cup. All these components have red
colored labels on their boxes.
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Figure 19 - Implant size chart combined sizes
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Trial head assembly
Thread the pre-determined plastic 'snap fit' trial neck
into the desired trial head (Figure 20). Care must be
taken to not over-tighten. Once the trial neck is fully
seated in the head it may then be placed on the trial
stem taper (Figure 21) and the joint reduced.
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Figure 20

Range of motion, correct leg length and offset
should be assessed at this stage. If different neck
length is required, remove the trial head from the
trial neck and then unscrew the 'snap fit' trial neck
from the trial head (see disassembly procedure).
Repeat the trial head assembly procedure. Once
satisfied, remove the 'snap fit' trial neck and head.

Figure 21

The same trial procedure should be repeated with
the definitive stem (Figure 22) before impacting the
definitive head and taper sleeve onto the stem.

Figure 22
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Trial head disassembly
If manual disassembly of the 'snap fit' trial neck and
trial head proves difficult, the trial neck removal tool
may be utilised.
Insert the trial neck removal tool into the 'snap fit'
trial neck and gently unscrew (Figure 23 and 241.

Figure 23

Figure 24
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Implant assembly
Following the final implantation of the stem, clean
and dry the stem taper. Firmly place the appropriate
taper sleeve on the femoral taper (Figure 25)

Figure 25

Clean and dry the taper sleeve and place the
appropriate size modular head onto the sleeve
(Figure 26)

Figure 26

Impact with the femoral head impactor and mallet
(Figure 27)

Figure 27
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Implant disassembly
After removing the modular head from the taper
sleeve, attach the Sleeve Remover Tool around the
base of the sleeve implant.
Turn the T-Bar clockwise until the sleeve separates
from the stem IFigure 281.

Figure 28

Ensure two guide

To remove the taper sleeve from the modular head,
align the two gUide marks and insert the T-Bar until
it reaches the inside of the head IFigure 29). Insert
the blue plastic portion of the Head Separator into
the sleeve.

---'k:7' marks are aligned

Figure 29

While holding the blue portion of the Head
Separator, turn the T-Bar clockwise to release the
sleeve from the modular head IFigure 30) .
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Acetabular Cup Extraction Kit (Cat. no, 900-201)
Instruction for use
Intended Use
The Acetabular Cup Extraction Kit is intended
for use to remove acetabular components of
the BIRMINGHAM HIP" device during revision
operations.
Sterility
The Acetabular Cup Extraction Kit is provided sterile
for SINGLE USE ONLY The sterilization method is
gamma irradiation with a minimum of 25 kGy and a
maximum of 35 kGy. The Acetabular Cup Extraction
Kit must not be resterilized by the user.

Instructions
Two types of cable are supplied with the extraction
kit, a plastic coated cable and an uncoated cable.
As a first attempt, lace the acetabular cup with
the plastic coated cable. Thread the cable through
the worm holes leaving loops large enough to fit
over the impaction / extraction tool with the plastic
spacer attached, shown in Figure 31.

Mixing of Components
This kit should never be used in conjunction with
other manufacturer's implants or instruments.
Indications
The indication for use of this kit includes all revision
operations where revision of the BIRMINGHAM HIP
acetabular cup is necessary.
Contraindications
None.
For more information on the BIRMINGHAM HIP
Arthroplasty System please see the General
Information Leaflet enclosed with each implant and
the operative technique.

Introduction
To extract an implanted Smith & Nephew
BIRMINGHAM HIP Acetabular Cup, a cable must
first be threaded through the 3 wormholes and
joined with a metal collar using a special knot. This
provides three loops of cable for the extraction/
impaction tool to attach to via a plastic spacer. The
cup can then be manipulated or hammered out
using a slide hammer.

Figure 31

For convenience the knot should be tied without the
extraction tool in place. Pass the cable ends through
the metal collar, as shown in Figure 32, leaving
approximately Scm (2") of the free ends protruding.

Figure 32
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Acetabular Cup Extraction Kit (Cat. no. 900-201)
Pass each end back through the metal collar to form
small loops, just large enough to pass the cable
through. IFigure 33a and 33b). Ensure that there is
approximately 4cm 11.5") of free cable end after it
has been passed through the metal collar.

Figure 33a

Once the knot has been formed attach the plastiC
spacer to the extraction tool and insert the
extraction tool into the acetabular cup. Pass the
cable loops over the ends of the extraction tool.
It may be necessary to adjust the cable lengths
to ensure that the cable loops pass over the tool
and plastic spacer. It may also be necessary to
reposition the knot, so that it lies mid way between
the extraction tool and the acetabular cup. Slowly
begin to tension the cable loops. As this is done,
the knot will begin to tighten. During this process,
ensure that the spare cable has been pulled through
the loops and that the cable is flush to metal collar.
Continue to tighten until the knot is secure. The cup
can now be extracted by attaching a slide hammer
to the extraction tool. During extraction it may be
necessary to re-tension the cables.

Figure 33b

Pass each free end over the metal collar and back
through its own loop Ifigures 34a and 34b). It may
be necessary to pinch the cable down onto the
metal collar in order to keep the cable ends within
the loops. The knot is now formed and ready to be
tightened using the extraction tool.

Figure 35

Figure 34a

It is recommended to free the components from
the host bone with curved rongeurs or appropriate
method before proceeding.
If the acetabular cup is well fixed the plastic coated
cable may break. If this occurs, remove the broken
cable and replace it with the uncoated cable. To help
thread the thicker uncoated cable, the ends should
be shaped into a curve.

Figure 34b

Further Information
For further information on the Acetabular Cup
Extraction Kit. please contact Smith & Nephew
Orthopaedics.
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Catalog
BIRMINGHAM HIP
Acetabular Cup
Cat. No.

Size

7412-0144
7412-0146
7412-2146
7412-2148
7412-0148
7412-0150
7412-2050
7412-2152
7412-0152
7412-0154
7412-2154
7412-2156
7412-0156
7412-0158
7412-2158
7412-2160
7412-0160
7412-0162
7412-2162

44mm
46mm
46mm
48mm
48mm
50mm
50mm
52mm
52mm
54mm
54mm
56mm
56mm
58mm
58mm
60mm
60mm
62mm
62mm

(38
(38
(40
(40
(42
(42
(44
(44
(46
(46
(48
(48
(50
(50
(52
(52
(54
(54
(56

head)
head)
head)
head)
head)
head)
head)
head)
head)
head)
head)
head)
head)
head)
head)
head)
head)
head)
head

BIRMINGHAM HIP
Dysplasia Cup
Cat. No.

Size

7412-0246
7412-2248
7412-0250
7412-2252
7412-0254
7412-2256
7412-0258
7412-2260
7412-0262
7412-2264
7412-0266

46mm
48mm
50mm
52mm
54mm
56mm
58mm
60mm
62mm
64mm
66mm

r

'\~ .........

... -.\

h
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Catalog
BIRMINGHAM HIP
Cup Screw
Cat. No.

Size

7450-0024
7450-0028
7450-0032
7450-0036
7450-0040
7450-0044
7450-0048
7450-0052
7450-0056
7450-0060
7450-0064
7450-0068
7450-0072
7450-0076
7450-0080
7450-0084
7450-0088

24mm
28mm
32mm
36mm
40mm
44mm
48mm
52mm
56mm
60mm
64mm
68mm
72mm
76mm
80mm
84mm
88mm

9;'d:

!I!

ID

Modular Head
Cat. No.

Size

7422-2138
7422-2140
7422-2142
7422-2144
7422-2146
7422-2148
7422-2150
7422-2152
7422-2154
7422-2156
7422-2158

38mm
40mm
42mm
44mm
46mm
48mm
50mm
52mm
54mm
56mm
58mm
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Modular Head Sleeves
Cat. No.

Size

7422-2100
7422-2200
7422-2300
7422-2400

-4mm
+Omm
+4mm
+8mm

Instruments
Cat. No.

Description

9003-5400

Modular Trial Head Kit

7112-9401

Small Outer Case

7112-9402

Lid for Outer Cases

9003-5450

Modular Trial Head Tray

Modular Head Trials - Colour coded
Cat. No.

Size

9003-5538
9003-5540
9003-5542
9003-5544
9003-5546
9003-5548
9003-5550
9003-5552
9003-5554
9003-5556
9003-5558

38
40
42

44
46
48
50
52
54
56
58

Head Separator

JJ

9007-2530

Sleeve Remover

J

9007-2540

KIRBY-0028477
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Catalog
'Snap fit' Trial Neck
Cat. No.

Size

9003-5581
9003-5582
9003-5583
9003-5584

-4mm
+Omm
+4mm
+8mm

-""-

'Snap fit' Trial Neck
Removal Tool
9003-5585
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Orthopaedics
Smith & Nephew, inc.
1450 Brooks Road
Memphis, TN 3811 6
USA

lIWIW.smith-nephew.com

Telephone: 1-901 -396 -2121
information: 1-800-821 -5700
Orders and inquiries: 1-800-238-7538
°Trademark of Smith & Nephew. Certain marks Reg. US Pat. & TM Off.
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