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Femoroacetabular impingement in young
adults: assessment and management

ABSTRACT

Femoroacetabular impingement is a cause of hip pain in young adults as a
result of premature dynamic contact between the femur and acetabulum that
occurs within the physiological range of hip motion. Diagnosis is made by patient
history, clinical examination and radiographic findings. Cross-sectional imaging
with computed tomography and magnetic resonance arthrography may be
necessary in selected patients. Femoroacetabular impingement can be treated
non-operatively with physiotherapist-led conservative care including analgesia
and intra-articular steroid injections. Arthroscopic hip surgery aiming to restore
pain-free functional range of movement and repair damaged labrum can help
in selected patients with no pre-existing osteoarthritis. This review outlines

the clinical assessment, investigations and management of femoroacetabular
impingement in young adults.

emoroacetabular impingement is a cause of hip

pain in young adults and is the result of abnormal

premature dynamic contact between the femur and

acetabulum that occurs within the physiological

range of hip motion (Réling et al, 2016).
Abnormalities can be identified on either the femoral or
acetabular side but are often seen on both sides (Gosvig et
al, 2010; Jaberi and Parvizi, 2007). However, radiographic
criteria used to define femoroacetabular impingement vary
in the literature and the true effects of those abnormalities
remain unclear. This abnormal contact can lead to acetabular
chondral lesions and/or labral lesions, leading to hip pain
and the development of osteoarthritis of the affected hip,
particularly with femoral-sided abnormalities (Ganz et al,
2003; van Klij et al, 2018). This review focuses on the
clinical assessment and management of femoroacetabular
impingement in young adults.

Pathogenesis and epidemiology

There are two primary mechanisms of femoroacetabular
impingement: pincer and cam-type impingement. Pincer
impingement is the result of contact between an abnormal
acetabular rim and femoral head-neck junction. This is

Mr Hosam E Matar, Speciality Registrar, Department of
Trauma and Orthopaedics, Centre for Hip Surgery,
Wrightington Hospital, Wigan WN6 9EP

Mr Asim Rajpura, Consultant Trauma and Orthopaedic
Surgeon, Department of Trauma and Orthopaedics, Centre
for Hip Surgery, Wrightington Hospital, Wigan

Professor Tim N Board, Professor of Orthopaedics, Centre
for Hip Surgery, Wrightington Hospital, Wigan

Correspondence to: Mr HE Matar
(hematar@doctors.org.uk)

typically caused by a globally deep acetabulum or focal
anterosuperior overcoverage as a result of acetabular
retroversion. It leads to labral bruising and degenerative tearing
and may eventually result in ossification of the labrum. Cam
impingement is the result of contact between an abnormal
femoral head—neck junction and the acetabulum. This is
typically the result of an aspherical anterolateral head—neck
junction or a sequelae of childhood hip disease. This leads
to shearing stress to the anterosuperior acetabulum, with
chondral delamination and labral detachment or tearing in
some cases. However, most patients with femoroacetabular
impingement have a combination of both cam and pincer
impingements (Figure I).

The exact epidemiology of femoroacetabular
impingement with
femoroacetabular impingement often have a history of

remains unclear. Patients
performing activities that require extremes of hip motion,
particularly flexion and rotation, such as female dancers,
gymnasts and male athletes (Palmer et al, 2018). In a
magnetic resonance imaging-based study looking at the
development of cam morphology and its relationship
to sporting activity, a strong dose—response relationship
was found. Men participating in competitive sport are at
particularly high risk of developing cam morphology and
secondary hip pathology (Palmer et al, 2018).

B3 Mixed

Figure 1. Schematic representation of cross-sectional anatomy
of (a) normal hip; (b) pincer lesion which is acetabular-based
with anterior overcoverage; (¢) cam lesion which is femoral
head-based and (d) mixed pincer and cam which is seen in
the majority of cases.
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The prevalence of asymptomatic femoroacetabular
impingement is unknown. Laborie et al (2011), in a
study of 2081 healthy young adults with an average age
of 18.6years, reported the prevalence of pincer morphology
to be 34.3% in men and 16.6% in women. Many hips with
radiographic features of femoroacetabular impingement
may be asymptomatic for decades, and do not rapidly
progress to osteoarthritis (Bardakos and Villar, 2009). Allen
etal (2009) analysed the contralateral hip in patients with
symptomatic femoroacetabular impingement and found
deformities suggestive of femoroacetabular impingement,
although the hip was asymptomatic in most cases. In
other words, some hips with radiographic features of
femoroacetabular impingement remain asymptomatic
and some hips with rather mild radiographic abnormalities
become symptomatic. Further long-term studies are needed
to better understand the natural history of this condition
and the implications for clinical management.

History and clinical examination
Patients typically are young to middle aged presenting
with anterior groin pain (Zable 1, Figure 2). Pain is often
exacerbated by prolonged sitting, arising from a chair,
putting on shoes and socks, getting in and out of a car, and
sitting with crossed legs. The pain is typically exacerbated
by activity owing to the dynamic abnormal contact between
the femur and acetabulum. Clinical examination includes
assessment of gait, hips, spine, knees and the neurovascular
system. Hip examination should be systematic and follows
the principle of look, feel, move and special tests. Surgical
scars and muscle wastage in young patients may suggest
previous surgery for developmental hip dysplasia, slipped
upper femoral epiphysis, Perthes’ disease, avascular necrosis
or trauma. Palpation may reveal superficial tenderness
around muscle insertions as a result of strain or tendinopathy.
Stiffness or overall restriction of hip movement suggest
advanced osteoarthritis of the hip. However, restriction in
flexion and internal rotation may be seen in patients with
femoroacetabular impingement. This forms the basis for
the anterior impingement test or FADIR (flexion adduction
internal rotation) test (Klaue et al, 1991). This is performed
with the patient supine, and the hip is passively flexed to 90°,
10-15° hip adduction and internal rotation. A positive test
reproduces the anterior groin pain indicating an anterolateral
acetabular rim or labral pathology with high positive
predictive value (Hananouchi et al, 2012). However, this test,
while highly sensitive, lacks specificity for femoroacetabular
impingement in isolation and is better used as a screening
test (Burnett et al, 2006; Shanmugaraj et al, 2018).
Numerous other specialist tests are described in the
literature which may reflect the difficulty of establishing
the diagnosis of femoroacetabular impingement by clinical
examination alone. For example, the FABER (flexion
abduction internal rotation) test, which is performed with
the hip flexed to 90°, abducted and externally rotated. A
positive test reproduces pain in the hip or lower back, or
demonstrates a limited range of hip movement and can

Review IS

Table 1. Comparison of cam and pincer lesions*
Cam (femoral head-based)
Young athletic males
Decreased head-to-neck ratio
Aspherical femoral head
Decreased femoral offset Acetabular protrusio

Femoral neck retroversion (previous slipped Coxa profunda
upper femoral epiphysis)

*80% of lesions are mixed

Acetabular retroversion

Pincer (acetabular-based)
Active middle-aged females

Anterosuperior acetabular rim overhang

History: groin pain in young adult, clicking,
catching

Clinical examination: stiffness, reduced range
of movement, painful internal rotation

Femoroacetabular
impingement

Radiographic features of femoroacetabular
impingement: cam, pincer or mixed =
computed tomography or
magnetic resonance arthrogram

Figure 2. Diagnosis of femoroacetabular impingement based on a combination of

history, clinical examination and radiographic findings.

suggest intra-articular hip pathology or sacroiliac disease.
Similarly, the Stinchfield test is a resisted hip flexion test
performed with the patient supine with the knee extended,
active hip flexion is resisted by the examiner past 30—-45°
which can elicit pain suggesting intra-articular hip pathology.

A more effective approach is the combination of
history, examination findings of limited flexion and/or
internal rotation, and the radiographic assessment. Finally,
assessment of the rotational profile of the extremity is
necessary which includes assessment of femoral anteversion,
tibial torsion and foot alignment which may reveal other
structural abnormalities that could have an impact on the
treatment plan.

Radiographs and imaging studies

Once femoroacetabular impingement is suspected
clinically, an anteroposterior radiograph of the pelvis and
a lateral femoral neck view of the symptomatic hip are
routinely performed to obtain an overview of the hips.

A pelvic radiograph (Figure 3) allows an overall
assessment of the pelvis and hips, and exclusion of other
painful conditions such as fracture, acetabular dysplasia
and osteoarthritis. This radiograph should be centred on
the pubic symphysis, without rotation, and with neutral
pelvic tilt. The distance between the superior border of
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Point where
head loses
sphericity

Figure 3. a. Anteroposterior radiograph of both hips demonstrating bilateral cam
lesions in a 21-year-old man with symptomatic left hip. b. Lateral radiograph of the
left hip of the same patient demonstrating an increased alpha angle (angle
between axis of femoral neck and junction of spherical portion of femoral head;
alpha angle >55° is considered abnormal).

Figure 4. a. Anteroposterior radiograph of a symptomatic left hip in a 38-year-old
woman with pincer-type femoroacetabular impingement. b. Magnetic resonance
imaging arthrogram of the same hip further delineating the pincer lesion without
labral tears.

the pubic symphysis and the tip of the coccyx should be
approximately 1-3 cm (Clohisy et al, 2008). A number
of lateral projections are described in the literature with
varying sensitivity and specificity. Most notable of these is
the Dunn view which has high sensitivity and specificity
for diagnosing cam deformities. This is obtained with the
patient supine and the symptomatic hip flexed (90°) and
abducted 20° with neutral rotation.

However, pincer or cam morphology can be better
assessed through cross-sectional imaging, either computed
tomography or magnetic resonance arthrogram (Kassarjian
et al, 2005). Magnetic resonance arthrogram (Figure 4)
allows accurate assessment of the articular cartilage and the
labrum, but should be interpreted with caution as 30-60%
of asymptomatic patients have labral tears on magnetic
resonance arthrograms (Smith etal, 2011). When computed
tomography scans are performed, limited images of the
femoral condyles should be included to allow assessment of
the femoral version, and three-dimensional reformatting of
computed tomography images improves the appreciation
of the deformity. More recently, computed tomography
images have been used to create three-dimensional printing
models to help surgical planning (Verma et al, 2018)

(Figures 5 and 6). Interpreting cross-sectional imaging
requires specialist input from musculoskeletal radiologists
and treating surgeons and should therefore be arranged in
the secondary or tertiary settings.

Management and clinical outcomes
Once the diagnosis of femoroacetabular impingement
has been established, treatment is tailored to the patient’s
symptoms. Although femoroacetabular impingement
comprises morphological abnormalities, many patients with
pronounced abnormalities remain asymptomatic. Further,
the role of correcting the morphological abnormalities
in changing the natural history of femoroacetabular
impingement remains unclear.
Non-operative management of femoroacetabular
impingement consists of:
B Activity modification
B Avoiding painful activities such as deep hip flexion,
aggressive hip flexion-based weight training, and other
athletic activities that aggravate symptoms
B Physiotherapy and anti-inflammatories and/or analgesics
as well as intra-articular corticosteroid injections (X-ray
or ultrasound-guided) in selected cases.
Evidence suggests that non-operative management is
beneficial in the majority of patients with femoroacetabular
impingement, particularly in the initial stages (Casartelli
etal, 2011; Wall et al, 2013; Diamond et al, 2015; Faitley
et al, 2016). Targets for physiotherapy include weakness
of hip muscles seen in patients with femoroacetabular
impingement as well as abnormal gait patterns (Kennedy et
al, 2009; Diamond et al, 2015). In a prospective study of 93
hips in 73 young adults who were managed non-operatively,
82% of patients had significant improvements in outcome
scores at a mean follow up of 2 years (Pennock et al, 2018).
Operative
impingement aims to achieve a functional range of

management of femoroacetabular
motion that is free of bony impingement. This generally
involves resecting cam and pincer lesions and repairing
any damage to the labrum using anchors or debridement
of degenerative labral tears. A theoretical long-term goal
of surgery is to avoid or delay the onset of osteoarthritis by
restoring impingement-free motion of the hip joint, but
there are currently no data to support this.

Surgical techniques include open surgical dislocation of
the hip, arthroscopic techniques or a combination of the
two, dependent on many variables including patient and
surgeon factors. A systematic review of 16 studies (nine which
looked at open surgical hip dislocations, 600 hips, average
follow up 4.8 years vs seven which looked at hip arthroscopies,
1484 hips, average follow up 4.2years) with the need for
a hip replacement as an end point found no statistically
significant differences between the two; advanced age and
pre-existing chondral injury were risk factors for progression
to hip replacements after both treatments. However, hip
arthroscopy was associated with a higher general health-
related quality of life score on the 12-Item Short-Form Survey
physical component score (Nwachukwu et al, 2016).
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Figure 5. a. Anteroposterior radiograph of symptomatic left hip in a 25-year-old man with radiographic features of femoroacetabular impingement.

b. Three-dimensional reconstruction (computed tomography scan) showing bilateral large cam lesions involving the superior lateral aspects of both
femoral head-neck junctions with an element of pistol-grip deformity and little irregularity of the superior margins of both acetabulae. The alpha angle
was 71° on the left side; ¢. Sagittal and axial T2-weighted magnetic resonance arthrogram of the patient’s left hip with evidence of anterior-superior
labral tear as a result of the abnormal cam lesion with no evidence of degenerative changes or cartilage abnormality. This patient was a good surgical
candidate and underwent arthroscopic resection of his cam lesion and labral repair. Interestingly, despite similar radiographic appearances of the right

side, it was asymptomatic.

Griflin et al (2018) published their multicentre, assessor-
blinded randomized controlled trial comparing hip
arthroscopy (n=171) with best conservative care (7=177)
for the treatment of femoroacetabular impingement (UK
FASHIoN), the largest trial of its kind to date. Their primary
outcome measure was patient-reported International Hip
Outcome Tool ((HOT-33) at 12 months. Both groups gained
significant improvements in their scores compared to their
baseline. At 6 months follow up, there were no statistically
significant differences between conservative care and hip
arthroscopy. At 12 months, the hip arthroscopy group had
better improvement in iHOT-33 but reported surgery-
related complications (25% numbness in groin, foot or leg,
9% superficial wound problems, 1% hip septic arthritis, 6%
other surgery-related complications). General quality of life
measures were similar between the two groups throughout.

In another recent multicentre, assessor-blinded
pragmatic randomized controlled trial of patients with
symptomatic femoroacetabular impingement (FAIT trial),
Palmer et al (2019) compared physiotherapy tailored to
individual patient needs (7=88) vs arthroscopic surgery
(n=100). The primary outcome measure was the hip
outcome score activities of daily living subscale (HOS
ADL) at 8 months post-randomization. Patients in
the surgical group achieved higher scores (78.4 (95%
confidence interval 74.4-82.3) vs 69.2 (95% confidence
interval 65.2-73.3)). This difference was statistically
and clinically significant. While some studies reported
good short- to medium-term outcomes following hip
arthroscopy, higher failure rates have been reported for
patients with mild osteoarthritis, or even the finding of
mild intra-operative acetabular wear, and hip acetabular

Figure 6. a and b. Three-dimensional printed model of the patient in Figure 5
demonstrating the significant cam lesion. c. Following resection of the cam as part

of preoperative planning.

dysplasia (McCarthy and McMillan, 2013; Ross et al,
2014; Davies et al, 2018). Further long-term follow up is
planned from these trials which will shed more light on the
effect of surgery on the natural history of femoroacetabular
impingement compared to conservative care.

Conclusions

Femoroacetabular impingement is a cause of hip pain in
young adults as a result of abnormal contact between the
proximal femur and the acetabulum. Diagnosis is made
by patient history, clinical examination and radiographic
findings. It can be treated non-operatively with
physiotherapist-led conservative care including analgesia
and intra-articular steroids injections. Arthroscopic hip
surgery, aiming to restore pain-free functional range of
movement and repair damaged labrum, can help in selected
patients with no pre-existing osteoarthritis. However, what
remains unclear is how best to identify patients and their
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KEY POINTS

B Femoroacetabular impingement is a cause of hip pain in young adults as a
result of abnormal contact between the proximal femur and the acetabulum.

B Diagnosis is made by patient history, clinical examination and radiographic

findings. It can

be treated non-operatively with physiotherapist-led

conservative care including analgesia and intra-articular steroids injections.

W Arthroscopic hip surgery, aiming to restore pain-free functional range of
movement and repair damaged labrum, can help in selected patients with no
pre-existing osteoarthritis.

W The effect of treatment on the natural history of hip impingement remains unclear.

specific characteristics that may benefit from one method
of treatment over another and the effect of treatment on
the natural history of hip impingement. BJHM
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