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Secondary osteoarthritis of the hip occurs due
to a known precipitating cause. In primary or
idiopathic osteoarthritis the cause remains
unknown although some studies1,2 have suggested that femoroacetabular impingement (FAI)
may be responsible for the progression of degenerative changes in this group of patients.
FAI is a distinct pathological entity and can be
defined as the abutment between the proximal
femur and the acetabular rim.3 It affects active,
young adults and presents clinically with groin
pain. FAI can occur either in patients with an
abnormal morphology of the hip or in patients
with a normal anatomical structure but who
have an excessive range of hip movement.
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A widening of the femoral neck or a decreased
offset at the anterolateral head-neck junction
results in decreased joint clearance.4 This
results in repetitive contact between the femoral neck and the acetabular rim which is
responsible for a range of injuries including
anterior hip pain, labral tears and damage to
the acetabular articular cartilage.5 Several
studies have shown that FAI can cause a progressive degenerative process and lead to early
osteoarthritis of the hip.1,2,6,7
There are two distinct types of FAI. The first
type, ‘cam impingement’, is more common in
young, athletic men. It is commonly due to a
nonspherical portion of the femoral head abutting against the acetabular rim especially in
flexion and internal rotation.1,8 This causes an
outside-in abrasion of the acetabular cartilage
which may result in its avulsion from the
labrum and subchondral bone. Damage to the
acetabular cartilage occurs in the anterosuperior area of the acetabulum and can lead to
separation of cartilage from the labrum.9
The second type of FAI, ‘pincer impingement’, is more common in middle-aged athletic
women. It is due to the contact between the
femoral head-neck junction and the acetabular
rim. Repeated abutment leads to degeneration
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of the labrum resulting in intrasubstance ganglion formation, ossification of the acetabular
rim and deepening of the acetabulum. The
chondral damage is located more circumferentially and usually includes only a narrow strip
of acetabular cartilage. Changes in the labrum
occur at adjacent areas often present as ossification of the labrum.9
Cam and pincer impingement rarely occur in
isolation. In their study of 149 hips, Beck et al9
found that only 26 hips had an isolated cam
and 16 hips had an isolated pincer impingement. They found that most cases of FAI
involve a combination of these two mechanisms and are classified as having mixed campincer impingement.
Histologically, FAI is characterised by a gentle chronic irritation of the labrum located at
the site of rupture that elicits a degenerative reaction.10 In a study of 25 patients with symptomatic FAI, there was no difference in the
histopathological features of the acetabular
labrum between cam and pincer impingement.10

Aetiology
Several predisposing conditions reduce the
femoral head-neck offset resulting in cam
impingement.1 These include slipped capital
femoral epiphysis with posterior tilt of the femoral head,2,11 femoral head necrosis with subsequent flattening,12 previous fracture of the
femoral neck with minor rotational malunion13 or a femoral head with a nonspherical
extension anterosuperiorly.14 Histological analysis of these resected nonspherical lesions suggests that this is the cause of the impingement
rather than the result of repetitive trauma.15
Pincer impingement may be due to acetabular retroversion where the anterolateral acetabular edge obstructs flexion16 or due to coxa
profunda which increases the relative depth of
the acetabulum.17

Establishing a diagnosis
FAI effects young and middle-aged active
adults who typically present with groin pain
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and little or no history of precipitating trauma. The pain is
usually exacerbated by activities and also by sitting for long
periods. Clinical examination reveals some restriction of
movement of the hip especially in flexion with adduction
and internal rotation and a positive impingement test.18
Posteroinferior impingement can be detected by extending
the patient’s legs over the end of the bed and rotating them
externally which reproduces their symptoms.
Plain radiographs of the hip may detect underlying bony
abnormalities. The anteroposterior view may show a flattened head-neck junction or pistol-grip deformity of the
proximal femur.19 Herniation pits are often present in the
femoral neck.20,21 The lateral radiograph can also show a
pistol-grip deformity with a resultant loss of the anterior
femoral neck offset.5 There may be specific acetabular
changes present such as an os acetabulare or ossification of
the acetabular rim. More generalised changes detectable
radiologically include hip dysplasia, coxa vara, coxa valga,
protrusio acetabuli and coxa profunda.
Magnetic resonance imaging (MRI) is now commonly
used in the evaluation of hip pain in the young adult, particularly if plain radiographs are normal. One study has
found reduced femoral neck anteversion and head-neck offset on MRI scans of hips in patients with symptomatic
impingement.1 Magnetic resonance arthrography (MRA) is
fast becoming the standard investigation for FAI. It is helpful in detecting nonsphericity of the femoral head, a
decreased head-neck offset, herniation pits or rim ossification. MRA is also good at detecting labral tears and chondral damage but has poor specificity for detecting chondral
separations that remain undetached.

which is the main blood supply to the femoral head. Specific sites of FAI may be identifiable before dislocation of
the hip. Dislocation is necessary to provide a 360˚ view of
both the femoral head and the acetabulum.
If the femoral head-neck junction is the cause of FAI due
to a nonspherical femoral head or a prominent anterior
femoral neck then an excision osteoplasty can be performed. The aim is to recreate the normal concave contour
of the femoral neck by sequential osteotomies of small
sleeves of bone from the femoral head-neck junction.3 In
one cadaver study, it has been shown that the total amount
of bone resected should not exceed 30% of the anterolateral quadrant of the head-neck junction due to the
increased risk of a subsequent fracture.25
Retroversion of the acetabulum describes a posteriorlyorientated acetabular opening with reference to the sagittal
plane.16 It is a predisposition to the development of
osteoarthritis.26 The prominent anterolateral rim of the
acetabulum can affect hip flexion and internal rotation,
causing impingement with subsequent anterior labral disruption and adjacent cartilage lesions.4 This can be treated
by resection of the excessive anterior acetabular rim. Alternatively, some authors advocate performing a periacetabular osteotomy as an effective way to reorientate the
acetabulum. In one study of 29 patients, 26 had a good or
excellent result after this procedure.27
If the acetabular articular cartilage remains intact but
there is a lack of posterior cover, a reverse periacetabular
osteotomy can be performed.3 If there is adequate posterior
cover an excision osteoplasty may be preferred. Any labral
tears should be treated with partial resection or repair as
appropriate.

Non-operative treatment
An initial trial of non-operative treatment for patients presenting with FAI is recommended by some authors.3 This
may include modification of activity, avoiding excessive hip
movement and regular non-steroidal anti-inflammatory
medication. Usually, only temporary relief of symptoms is
achieved and surgical intervention may subsequently be
required.

Operative treatment
The aim of surgery is to improve the clearance for hip
movement and to alleviate the abutment of the proximal
femur against the acetabular rim.3 Both open17,22,23 and
arthroscopic24 techniques have been described. For either
technique it is important to address both the damage to the
labrum and the underlying cause.9

Open surgery for femoroacetabular impingement
Operative technique. The open surgical approach is a well-

recognised technique for the treatment of FAI.3,22 The
patient is placed in the lateral position and either a lateral
or a posterior approach can be used. A trochanteric osteotomy is usually performed to improve exposure. Care must
be taken to protect the medial femoral circumflex artery

Results of open surgery
Outcomes after open surgical procedures for the treatment
of FAI have been encouraging. In a study of 19 patients
undergoing open surgery with a mean follow-up of 4.7
years, 14 had a good outcome and there were no cases of
osteonecrosis.17 In another study, 23 patients underwent
open surgical debridement and were followed up for
between two and 12 years.23 At their last follow-up seven
patients had required total hip arthroplasty, one had a further arthroscopic debridement of a recurrent labral tear and
15 had no further surgery. No patients in this study developed osteonecrosis.

Arthroscopic surgery for femoroacetabular
impingement
Operative technique. Arthroscopic assessment of the hip
can include examination of both the central and peripheral
compartments.28 The central compartment includes the
labrum and all structures located further medially. The
peripheral compartment consists of all the structures that
are lateral to the labrum but are inside the capsule which
includes the femoral head, the femoral neck with its synovial folds and the joint capsule itself.29 Arthroscopy of the
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Fig. 1

Fig. 2

Flouroscopic image showing the arthroscope in the peripheral compartment at the inferior aspect of the femoral neck.

Operative photograph showing an impingement lesion at the anterosuperior aspect of the femoral neck (FH, femoral head; IL, impingement
lesion; C, capsule).

peripheral compartment is increasingly undertaken and is
certainly indicated when impingement from osteophytes is
suspected.30
Hip arthroscopy can be performed with the patient
placed in the lateral or supine position31-33 with traction
applied using a standard distractor and a perineal post.
Image-intensifier screening is essential to ensure safe entry
of the guide wire and trocars into the joint. Anterolateral
and anterior portals are usually required and an additional
posterolateral portal may be used if necessary. Characteristic findings include a tear of the labrum anterolaterally and
damage to the acetabular cartilage anteriorly which can
also extend from the mid-lateral to the posterior portions.24
The labral lesions and any areas of chondral damage are
debrided until they are stable.34 Labral repair may be possible for specific tears although the long-term outcome is
not yet known.35 For areas of exposed subchondral bone a
microfracture technique36 may be performed.
After completing arthroscopy of the central compartment, the traction is released and the peripheral compartment is entered with the arthroscope from the anterolateral
portal (Fig. 1). A partial capsulectomy may be required to
achieve a satisfactory exposure.24 Any osteophytes located
around the femoral head-neck junction can be resected
using a burr or a radiothermal device to restore the concavity of the femoral neck (Figs 2 and 3). The external portion of the labrum can also be visualised and rim osteophytes can be resected.

Results of arthroscopic surgery
Arthroscopy has helped to determine the role of FAI in the
development of labral tears and to establish appropriate
VOL. 87-B, No. 11, NOVEMBER 2005
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Fig. 3
Operative photograph showing resection of the impingement lesion
using a burr (FH, femoral head; IL, impingement lesion; C, capsule).

treatment.37 Favourable results have been reported for the
treatment specifically of FAI.24 In a study of 158 patients
who underwent arthroscopic surgery, most patients found
that 50% of their pain had resolved by three months, 75%
by five months and 95% by one year. These results are comparable with those reported for open procedures,17
although the patients recovered much earlier after arthroscopic surgery.
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Outcome and future developments
From the limited number of studies performed addressing
the treatment of FAI, surgery gives good results in patients
with early degenerative changes of the hip. However, it is
not as effective in patients with extensive articular damage
or advanced osteoarthritis.
Initial results of arthroscopic surgery for FAI are very
favourable and allow a faster post-operative recovery. Early
correction of FAI may improve hip pain but long-term studies are still required to determine whether such treatment
prevents the progression of osteoarthritis of the hip.
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