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Abstract

Purpose To serve as a guide for non-operative physicians in the management of femoroacetabular impingement syndrome
and provide an algorithm as to when to refer patients for potential surgical management.

Recent Findings Supervised physical therapy programs that focus on active strengthening and core strengthening are more
effective than unsupervised, passive, and non-core-focused programs. There is promising evidence for the use of intra-
articular hyaluronic acid and PRP as adjunct treatment options. Recent systematic reviews and meta-analyses have found
that in young active patients, hip arthroscopy demonstrates improved short-term outcomes over physical therapy.
Summary The decision for the management of FAIS is complex and should be specific to each patient. Consideration of
the patient’s age, timing to return to sport, longevity of treatment, hip morphology, and degree of cartilage degeneration is
required to make an informed decision in the treatment of these patients.

Keywords Hip impingement - Femoroacetabular impingement syndrome - Conservative treatment - Physical therapy - Cam

lesion - Pincer lesion

Introduction

Femoroacetabular impingement (FAI) refers to abnormal early
contact between the femoral head-neck junction and acetabular
rim during hip joint functional range of motion. While FAI was

> William A. Berrigan
bill.berrigan @ucsf.edu

Rosa M. Pasculli
rosa.mariela.pasculli@emory.edu

Elizabeth A. Callahan
elizabeth.fierro@nyulangone.org

James Wu
jiwul @berkeley.edu

Niam Edralin
nedralin4 @berkeley.edu

Department of Orthopaedics, Emory University School
of Medicine, Atlanta, GA, USA

Department of Physical Medicine and Rehabilitation, New
York University, New York, NY, USA

3 University of California Berkeley, Berkeley, CA, USA

Department of Orthopaedics, University of California San
Francisco, 1500 Owens Street, San Francisco, CA 94158,
USA

first described in the literature in 1936, the definition under-
went several iterations until a consensus statement was pub-
lished in 2016 known as the Warwick Agreement [1-4]. The
Warwick Agreement defined femoroacetabular impingement
syndrome (FAIS) as a clinical triad of symptoms, signs, and
imaging findings related to the underlying hip pathology [4].
There are three types of FAI morphologies that are defined
by the underlying hip anatomy: cam, pincer, and mixed (Figs. 1
and 2). In the cam morphology, there is an aspherical femo-
ral head resulting from bony overgrowth along the head-neck
junction. Cam morphology represents approximately 37% of
the population; it is more prevalent in males and in skeletally
immature athletes who participate in high-intensity sports
that require frequent hip loading with running, jumping, and
kicking [5, 6]. It is believed that this repetitive injury to the
proximal femoral physis experienced during adolescence can
contribute to the development of a cam lesion [7]. As the hip
is brought into flexion and internal rotation, shearing forces
can cause damage to the acetabular cartilage and labrum along
the anterosuperior joint [8]. In the pincer morphology, there
is increased acetabular coverage of the femoral head, which
can be associated with acetabular retroversion [9]. The preva-
lence of the pincer morphology is approximately 67% with
similar rates seen in the general and athletic populations [10].
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Fig. 1 AP and Dunn lateral
X-ray views demonstrating

a classic cam deformity in a
29-year-old male with sympto-
matic FAIS. The alpha angle on
this hip is 71° on the left with

a Tonnis grade 1, Kellgren-
Lawrence grade 1, and minimal
osteophytic lipping

Fig.2 A) Frog leg view of

the lateral hip in a 45-year-old
female with symptomatic FAIS
demonstrates a pincer lesion
with Tonnis grade: 0-1 and
alpha angle: 57. B) Correspond-
ing coronal proton dense MRI
of the right hip demonstrates
labral hypertrophy with tearing
and labral ossification resulting
in the pincer lesion

Acetabular over-coverage leads to labral damage as it gets
impinged between the acetabular rim and femoral neck during
flexion and may lead to intra-labral calcification or os acetabuli
[11]. The mixed type morphology has both cam and pincer ana-
tomic features and is more common than either cam or pincer
alone [9].

The most reported symptoms in FAI impingement are hip
or groin pain typically made worse with motion or in certain
positions (i.e., prolonged sitting); however, patients may also
report clicking, locking, or stiffness [4]. The most utilized
clinical sign is the FADIR test (hip flexion, adduction, and
internal rotation); however, it is neither sensitive nor specific
for FAI impingement (estimated screening sensitivity 41%
and specificity 47%) [12, 13]. Patients may also display a
restricted hip range of motion, decreased hip strength, and
impaired single-leg balance [14].

Initial diagnostic imaging of FAI syndrome should include
2 views of the affected hip: anteroposterior (AP) and lat-
eral (either cross-table lateral or modified Dunn). There are
several radiographic measures that have been described in

@ Springer

the literature to evaluate the severity of FAI morphology;
however, the Warwick Agreement did not define cutoff diag-
nostic values. The most used measurement to quantify cam
morphology is the alpha angle. While the definition of cam
pathology is controversial, a value of at least 50—60° has been
proposed to increase the tool’s specificity [15]. The lateral
center—edge angle is a measurement used in pincer morphol-
ogies; values >40° indicate relatively increased superolat-
eral acetabular coverage of the femoral head [16]. A positive
crossover sign (also known as the figure of 8 sign) is a radio-
graphic finding of acetabular retroversion and can also be
seen with pincer morphology. Cross-sectional imaging such
as magnetic resonance imaging (MRI), MR arthrogram, or
CT should be considered to further assess the FAI morphol-
ogy and to evaluate for chondral and/or labral lesions.

The Warwick Agreement stated that there is no high-
level evidence for a definitive treatment algorithm for FAI
syndrome [4]. Conservative treatment for FAIS consists of
rest, patient education, activity and lifestyle modification,
oral analgesia, physical therapy, and various intra-articular
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hip injections. Surgical intervention for FAIS involves
hip arthroscopy to correct hip morphology to achieve
impingement-free motion; this may consist of removing the
impinging bone and/or addressing damage within the nearby
articular cartilage and labrum. The purpose of this review
is to discuss the literature that supports the various treat-
ment measures and to suggest practice guidelines for how to
approach non-operative treatment in these patients.

Rehabilitation

All patients should undergo a trial of non-operative manage-
ment prior to surgery, which has been shown to be successful
in approximately 39-82% of FAIS cases [17]. These treat-
ments focus on conservative care and physical therapist-led
rehabilitation. Prospective and retrospective studies have
shown that an initial trial with these non-surgical treatments
for a minimum of 3 months can reduce pain and alleviate
symptoms for up to 5 years; this suggests the potential to
delay or avoid surgical care [18-21].

Activity Modifications

The pain associated with repetitive bony impingement can
considerably reduce patients’ hip range of motion (ROM).
Repetitive hip flexion and internal rotation can also con-
tribute to increased compressive forces in the anterior hip
joint [22, 23]. These factors decrease daily functional activi-
ties and potentially increase the risk of cartilage injury and
osteoarthritis [24]. Therefore, patient education and activity
modification should be at the center of conservative care to
avoid these positions of deep hip flexion and internal rotation
[25]. It is recommended to avoid poor postural habits, static
positioning, sitting cross-legged, and improper movement
patterns such as full squat or hip adduction (pivoting on the
affected side) [18, 26, 27]. Sports such as cycling, running
on a treadmill, or running narrow straight trails should be
avoided during initial treatment since they involve simulta-
neous hip flexion and internal rotation [25]. Running in a
zigzag and wide course, which avoids excessive frontal and
transverse plane hip motions, but requires some abduction
and external rotation during turns, is a modification that can
be made [18]. Walking and swimming can also benefit FAIS
patients as a viable exercise alternative [25].

Physical Therapy

Activity modifications and patient education should be
accompanied by a rehabilitation program that addresses
specific muscular imbalances. Multiple studies have dem-
onstrated significant weakness of proximal hip musculature
in patients with FAI syndrome compared to healthy controls,

specifically the hip abductors, external rotators, flexors,
extensors, and adductors [28-31]. A systematic review
conducted by Freke et al. found the most common physical
impairments associated with FAI syndrome are decreased
hip muscle strength and impaired single-leg balance [14]. In
a more recent study using cross-sectional imaging, certain
hip muscles (gluteus maximus, gluteus minimus, and rectus
femoris) were found to be atrophied on MRI as demonstrated
by smaller cross-sectional area in patients with FAI syn-
drome compared to controls [32].

Correcting these deficits should be done through a super-
vised and progressive physical therapy program which has
been shown to be more effective than a home exercise
program alone [33-36]. The goals of physical therapy for
FAI syndrome are to improve hip stability, neuromuscular
control, strength, ROM, and movement patterns [4]. This
usually involves several steps: assessing the patient’s pain,
function, and hip ROM, prescribing an individualized and
progressive manual therapy and exercise program, and edu-
cating the patient about their condition and its management
[37].

Manual therapy is a common practice intended to allevi-
ate pain and improve the quality and range of motion of the
target joint and soft tissue structures in patients with hip
disorders. Positive outcomes of manual therapy are primarily
attributed to a neurophysiological response that allows for
corresponding muscle relaxation and pain reduction without
affecting bony abnormalities. Some forms of manual treat-
ments include manual stretching, soft tissue mobilization,
joint mobilization, and manipulation [35]. In the treatment
of FAIS, hip joint mobilization and manipulation techniques
(such as distraction, distraction with flexion, and anteropos-
terior glides) have been shown to relieve pain and improve
ROM [37]. It is important to note that an increase in ROM
should not be forced through end-of-range stretching into
impingement positions, nor should exercise or movement
into impingement positions be employed if the patient is
symptomatic [38].

While manual therapy focuses on relaxing, lengthening,
and repositioning hip muscles, exercise-based physical ther-
apy focuses on muscle strengthening and functional training.
As weakness in the hip abductors, external rotators, flexors,
extensors, and adductors in patients with symptomatic FAI
could worsen dynamic hip impingement, these muscles need
to be addressed [39, 40]. Core stability is also integral to
treatment success. A recent systematic review of the physical
therapy treatment options included a meta-analysis of five
randomized controlled trials and concluded that programs
with active strengthening and core strengthening resulted
in statistically significantly improved functional outcomes
compared to programs that did not focus on core strengthen-
ing, were unsupervised, and consisted of passive modality-
based treatment [36]. A wide variety of trunk stabilization
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exercises, such as bird dogs, planks, and side bridges, have
been adopted in core muscle strength training to enhance
the effect of hip muscle strength training and stabilize the
lumbar vertebrae and pelvis [41].

Outcomes with Physical Therapy

The success of non-operative management of FAIS has been
established. Pennock et al. conducted a prospective study
examining conservative treatment on 76 adolescents (93
hips) with FAIS [20]. All patients underwent non-operative
treatment consisting of rest from their sport for 6 weeks,
a mandatory well-defined physical therapy protocol, and
activity modifications. At an average of 2-year follow-up,
70% responded to treatment, and another 12% responded
to a steroid injection, with an 82% overall success rate of
avoiding surgery. As part of the same working group, Zogby
et al. demonstrated that this effect of conservative treatment
could be successful for up to 5 years [21]. It is worthwhile to
note that in the original study, patients with larger cam and
mixed cam/pincer deformities were four times more likely
to progress to surgery (p =0.05) than patients with pincer
impingement. The majority of RCTs and pilot trials has
examined the effectiveness of various physical therapy pro-
grams and has demonstrated improved short-term outcomes
in hip pain and function, but only up to 2 years maximum
post-intervention [41—43]. To our knowledge, only one other
trial has examined mid-term outcomes after conservative
treatment; while this was a small study, they did conclude
a significant improvement in hip pain, function, and quality
of life after completing a 12-week physical therapy program
which persisted for an average of 4.6 years [44].

Intra-articular Hip Injections

Intra-articular injections have been used to aid in the diag-
nosis of FAIS by differentiating intra-articular versus extra-
articular etiologies of hip pain [45]. However, more recent
data has looked at the therapeutic benefits (Table 1). Many
reports and a few studies have demonstrated the efficacy
of corticosteroids and hyaluronic acid (HA) intra-articular
injections in patients with symptomatic FAIL. A small, open
prospective trial demonstrated that two intra-articular injec-
tions of moderate molecular weight hyaluronic acid (Sino-
vial Forte, 1200 kDa) 40 days apart with repeat injection at
6 months are a well-tolerated therapy for FAI which may
provide long-lasting pain relief and functional improvement
at 12 months [46]. This study was included in a systematic
review of intra-articular injections for FAIS, which found
that hyaluronic acid intra-articular injections were most
effective in providing pain relief with significant improve-
ments in functional outcome scores at 12 months, compared
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to pooled results with corticosteroid injections resulting in
improvement of only 15% of patients at 6 weeks [47].

In addition, a randomized double-blind crossover study
by Lee et al. examining intra-articular hip corticosteroid
versus HA injections in FAIS found that corticosteroids
resulted in faster pain relief at 2 weeks; however, patients
who received hyaluronic acid had a more delayed functional
improvement [48]. It is hypothesized that the clinical effi-
cacy of hyaluronic acid in FAIS may be due to its mechani-
cal effects, along with its protective properties on articular
cartilage; it acts as a lubricant, improves the viscoelasticity
of the joint, contributes to increased synovial fluid, and has
anti-inflammatory and anti-nociceptive effects [46].

The effect of corticosteroids in patients with symptomatic
FAI is less clear. Krych et al. evaluated the efficacy of a
single intra-articular hip corticosteroid injection in patients
with FAIS and/or labral tears and found a limited benefit of
intra-articular corticosteroid injection in patients with FAIS,
with only 37% of patients reporting significantly diminished
pain at 2 weeks, and only 6% of patients reporting sus-
tained relief at 6 weeks (average duration of pain relief was
9.8 days) [49]. A case series of three patients did show sig-
nificantly reduced pain and improved function sustained at
3 months after an intra-articular hip corticosteroid injection,
although this was a small sample size [5S0]. More recently, a
larger case series by Ebert et al. examined 44 patients with
FAIS and found significant improvement in pain and func-
tion after intra-articular corticosteroid injection followed by
a structured 12-week rehabilitation program. While these
improvements were largely sustained at 24 months, it should
be noted that 32% of patients progressed to surgery [51]. It is
important to note that these studies include a heterogeneous
population which makes it difficult to draw firm conclusions
regarding the benefit of corticosteroid injections in FAIS.
It can be suggested that age and symptom severity likely
influence which patients will benefit from intra-articular
corticosteroid and hyaluronic acid hip injections.

Lastly, the use of platelet-rich plasma (PRP) intra-articu-
lar hip injections seems to hold promise as a non-operative
treatment for hip labral tears [52-54]. De Luigi et al. found
that leukocyte-rich PRP use is a potentially safe treatment
option for hip labral tears and improved Harris Hip Scores
and Visual Analog Scale scores at 2 weeks, 6 weeks, and
8 weeks post-injection [54]. This study only included
patients with labral tearing identified on MRI, positive hip
impingement testing, and without severe osteoarthritis.
While FAIS was not directly studied in this prospective
cohort, we know that FAIS is commonly seen concomitantly
with a hip labral tear, and therefore, it can be hypothesized
that PRP could be a safe, promising treatment option for
symptomatic FAI Long-term studies in this area are needed,
and future research is warranted. However, given the mul-
tiple systematic reviews and meta-analyses demonstrating
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the superiority of PRP to hyaluronic acid in the treatment
of knee osteoarthritis, PRP could be considered for patients
with symptomatic FAIS as an alternative to corticosteroid
and hyaluronic acid [55-57].

It should be noted that these observational studies have
notable limitations, including relatively small sample sizes,
heterogeneous study populations, and open study design
lacking a control arm. Future trials should continue to exam-
ine the efficacy of various intra-articular hip injections as
another potential conservative treatment for FAIS.

Conservative Management Versus Hip
Arthroscopy

There exist many systematic reviews and meta-analyses that
include multiple level one randomized clinical trials com-
paring physical therapy to hip arthroscopy for FAIS. The
consensus based on the most recent reviews is that surgery
demonstrates improved short-term outcomes (< 1 year) over
physical therapy in young and active patients; however, the
authors acknowledge that physical therapy can also have a
positive effect [58, 59].

The conclusions of these reviews are based on four major
clinical trials. Griffin et al. in the UK FASHIoN study con-
ducted a multicenter randomized trial of 348 patients (aver-
age age of 35) that were allocated to receive hip arthros-
copy or personalized hip physical therapy program for
12-24 weeks [60]. Both groups demonstrated improvement
in patient-reported outcomes, but those treated with hip
arthroscopy had a higher statistically significant improve-
ment in symptoms with decreased functional limitations
when compared with the conservative arm at 12 months.
Of note, this trial did not include injections as an additional
non-surgical intervention. In a qualitative follow-up study
of 40 study patients, both arms felt the intervention was
beneficial, but treatment success appeared to depend partly
on the patients’ prior own expectations in addition to their
outcomes [61].

Palmer et al. had similar findings in the FAIT study, a
multicenter RCT of 222 participants (average age of 36)
which compared eight sessions of physical therapy to arthro-
scopic surgery. At 8 months post-intervention, the surgi-
cal group had significantly improved functional outcomes
(measured by the hip outcome score activities of daily liv-
ing) compared to the non-surgical group [62]. Hunter et al.
in the Australian FASHIoN multicenter trial of 99 partici-
pants (average age of 33) found a significant improvement
in both the physical therapy and arthroscopy groups, but the
arthroscopy group demonstrated a significant difference in
clinical improvement over physical therapy at 1 year [63].

These three published RCTs found small to moderate
between-group differences favoring hip arthroscopy. Only

one study found contrary results. A smaller RCT of 80
patients in the military population by Mansell et al. ran-
domized patients to either hip arthroscopy or 12 sessions
of physical therapy. At 2 years, there were no significant
functional differences between groups. Interestingly, 33% of
patients were unable to return to active military duty regard-
less of treatment [64]. The lower return rate to active-duty
military may be due to multiple factors including a higher
level of activity than average patients amongst other studies.
It should be noted that this study included a higher rate of
crossover from non-operative management to surgery (70%)
than the previous studies.

There are several limitations throughout these studies.
Certain physical therapy and exercise protocols that served
as control interventions in previous RCTs may not represent
the current best practice for conservative management of
FAIS [65]. In some RCTs, patient recruiting criteria were not
well-defined, and some patients may have had labral tears,
cartilage damage, and/or limited radiographic osteoarthri-
tis before treatment (although trials did not include patients
with Tonnis > 1 or KL >2), which may confound the clinical
picture and results. Furthermore, most RCTs only evaluated
short-term outcomes (<2 years), leaving the mid- and long-
term benefits of both hip arthroscopic surgery and physical
therapy to be investigated [21, 44]. Further high-powered
longitudinal studies are needed.

Referral for Hip Arthroscopy Consultation
Osteoarthritis

Hip arthroscopy is generally contraindicated in the setting
of moderate to advanced hip osteoarthritis. Many prospec-
tive studies demonstrate osteoarthritis as a negative pre-
dictor of outcomes. A systematic review by Domb et al.
looked at 2051 hips that underwent arthroscopy and found
that patients with a Tonnis grade of 1 or greater, or a joint
space of 2 mm or less, were less likely to benefit from hip
arthroscopy and more likely to require conversion to total
hip arthroplasty [66]. A separate review by Kemp et al.
showed a mean time of progression to total hip replacement
to be between 7 months and 4.8 years in patients that had
recognized arthritis [67].

Evidence is currently lacking to support the use of initial
arthroscopy for FAIS to prevent later development of hip
OA. A study by Rhon et al. done in the military population
of 1870 participants (mean age of 32) found a clinical diag-
nosis of hip osteoarthritis in 22% of the population within
2 years of arthroscopic surgery for FAIS [68]. Collins et al.
queried whether prophylactic surgery was indicated for FAI
and concluded that the evidence does not support prophylac-
tic surgery for FAI in most cases, but rather may result in 80%
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of patients with asymptomatic FAI undergoing an unneces-
sary procedure [69]. Undergoing surgery, according to the
Australian FASHIoN RCT, may also have less of a cartilage
preservation effect than a non-surgical treatment option [63].

Morphological Factors

There is very limited data suggesting that physical therapy
may be less successful with more severe cam deformities. In
a small study of 31 patients, Casartelli et al. showed severe
cam deformities to be present in 40% of patients that did
not respond to a standard exercise therapy program versus
only being present in 6% that had improved with treatment
[42]. Morphological factors have been further studied in the
arthroscopy literature, but this is beyond the scope of this
review [70, 71].

Cam-type FAIS has been associated with the radiographic
development of hip osteoarthritis. In a population-based

20-year longitudinal cohort study of 1003 women, each
degree that the alpha angle increased beyond 65° increased
the odds ratio by 5% for hip OA development and increased
the risk of total hip replacement by 4% [72]. The Cohort
Hip and Cohort Knee (CHECK) study made similar conclu-
sions. The CHECK group found that a baseline A P alpha
angle > 83° had a 25% risk of developing end-stage OA
within 5 years compared with a <2% risk of end-stage OA
in hips with an alpha angle of < 83°. Hips with both an alpha
angle > 83° and decreased internal rotation <20° had a risk
of 53% for end-stage OA within 5 years [73].

Patient Age

When considering conservative management or surgical
referral for a patient with FAIS, the patient’s age is one of
the most important demographic factors to contemplate. As
previously described above, Pennock et al. demonstrated the

Symptoms, exam,

and imaging

consistent with FAIS

No improvement

Initiate conservative treatment: rest,
anti-inflammatory medication, activity
modification, structured physical therapy
program focusing on core and proximal
hip strengthening for 12 weeks. Consider
concomitant intra-articular hip CSI if

Improved

significant pain.

Consider
intra-articular hip HA

Improved

Gradual return to

or PRP injection.

No improvement

Discuss referral for hip arthroscopy if:
- Younger patient (age<50)
- No concomitant hip OA (Tonnis grade 0, joint
space >2mm)
- More severe cam deformity (alpha angle >65)
- Symptoms </= 6 months

For all other patients, discuss alternate
injections and continued physical therapy.

sport/activity

Fig. 3 Recommendations for the clinician’s approach to the management of FAIS
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success of non-operative management in adolescents with
FAIS; 82% of symptomatic hips significantly improved in
functional outcome scores at 2 years with rest, activity modi-
fication, physical therapy, and intra-articular steroid injec-
tions [20]. This clinical improvement persisted at 5 years
post-intervention [21]. For skeletally immature patients,
there are unique, theoretical surgical risks to this population,
such as osteonecrosis and epiphyseal injury. While there
is limited data on surgical outcomes after arthroscopy in
skeletally immature patients with FAIS, a recent systematic
review investigating the role of arthroscopic management in
adolescents with FAIS showed significantly improved pain
and functional outcomes at a mean follow-up of 30.4 months
with low rates of complications and revision surgeries [74].
Another recent observational study by Fukase et al. dem-
onstrated a physeal-sparing hip arthroscopy in adolescents
with FAIS was safe with significantly improved pain and
functional outcomes at 8.9 years and also had significantly
improved patient-reported outcomes compared to matched
adults at 6.6 years [75]. For the physeal-sparing surgery,
the impingement was preferably addressed on the acetabu-
lar side, and a limited approach was taken with the cam
resection to avoid damaging the growth plate. If there was
a significant cam lesion in contact with the physis, only the
acetabular osteoplasty and labral treatment were addressed
in the surgery.

A recent cohort study by Lin et al. examined the out-
comes of hip arthroscopy in FAIS in patients stratified into
three age groups: young (mean 27.7 years), middle (mean
41.5 years), and old (mean 60.2 years) [76]. While all three
groups had significantly improved patient-reported out-
comes at 5 years, the middle-aged and older patients expe-
rienced greater declines in clinical outcomes over time than
younger patients, and the older patients had a higher risk of
progression to total hip arthroplasty (THA). A prospective
comparative matched group analysis by Frank et al. demon-
strated that patients > 45 years old had significantly worse
hip outcome scores 2 years after hip arthroscopy for FAIS
compared with cohorts 30-45 years old and <30 years old
[77]. Similar findings were demonstrated in a larger case
control study examining outcomes after hip arthroscopy
for FAIS where patients < 30 years old achieved patient
acceptable symptomatic state (PASS) on hip outcome and
pain scores at higher rates than patients > 45 years old [78].
A 2014 systematic review also showed that older age was
associated with worse postoperative outcomes and increased
risk of subsequent THA, although a specific age cutoff was
not defined [79]. For older patients, there may be limited
indications for hip arthroscopy given the high prevalence
of preexisting hip OA and degenerative labral tears in this
population and worse outcomes when compared to younger
cohorts. The rate of conversion to THA after hip arthros-
copy increases with each decade, starting at approximately

18.1% for patients 40 or older, 23.1% for patients over 50,
and 25.2% for patients over 60 with a mean of 25.0 months
to THA [80].

For young to middle-age active patients with FAIS, we
recommend initiating conservative treatment for at least
3 months; however, after that point, they may benefit from
an earlier surgical referral than older patients. For older
patients, we do not see a role for hip arthroscopy; instead,
they may benefit from a referral for THA after failure of
conservative treatment.

Timing of Arthroscopy

Expert consensus opinion is that patients with FAIS whose
symptoms and function fail to improve after 3-6 months of
conservative treatment should be referred to an orthopedic
surgeon to discuss arthroscopic intervention [81]. We have
questioned if there is ideal timing of surgical intervention
and if symptom duration of FAIS affects outcomes after
surgery. This was examined in a recent cohort study by
Kunze et al. (N=1049, mean age of 32.3 years) who dem-
onstrated that FAIS patients who underwent hip arthroscopy
after 3—6 months of symptoms had significantly improved
postoperative pain scores and superior International Hip
Outcome-12 scores compared to those patients with
6—12 months, 12-24 months, and > 24 months of symptom
duration before hip arthroscopy [82]. A systematic review
by Saadat et al. showed that increased duration of FAIS
symptoms of > 1.5 years was associated with worse post-
operative outcomes and increased risk of subsequent THA
[79]. It should be noted that these improved postoperative
outcomes associated with shorter duration of symptoms are
similar to those seen in FAIS patients treated conservatively;
Monn et al. reported that patients with a low pain level and
short duration of FAI symptoms had improved mid-term out-
comes at 4.6 years after an initial 12-week exercise therapy
program [44].

Return to Play

Both athletes and patients who are physically active with
FAIS may be concerned about time to return to play and
performance level in their sport. There is a lack of evidence
about return-to-play outcomes after conservative man-
agement, with more robust data after hip arthroscopy. A
recent systematic review examined return to play after hip
arthroscopy in FAIS and found an overall return to play rate
of 85.4% over an average of 6.6 months [83]. While the
overall quality of evidence was low, an important takeaway
from this article is that % of athletes did not return at their
preinjury level. This finding was demonstrated in another
systematic review and meta-analysis which showed that
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one in four athletes did not return to their previous level
of sport participation after arthroscopy treatment for FAIS
[84]. Another systematic review and meta-analysis assessed
outcomes after hip arthroscopy in FAIS and found an 87.7%
rate of return to sport [85]. Many of the studies included in
these reviews advised return to play beginning 3—6 months
after hip arthroscopy, while some suggested a more con-
servative timeline up to 10 months. Return to play for any
athlete should be guided by a patient-centered discussion
with focused rehabilitation that includes sport-specific goals
and demands.

Conclusion

Although hip arthroscopic surgery for FAIS is increasing in
prevalence, the benefits of surgery compared with non-oper-
ative treatment still require more research and consideration.
Conservative care is commonly accepted as the first step in
treatment given a moderate chance of improvement with cost
efficiency and a low risk of harm. Detailed and standardized
physical therapy protocols and measurement methods still
need to be developed to maximize results.

In those where the diagnosis is unclear, or in FAIS
patients that have not responded to physical therapy, but
are not ready for surgical intervention, an intra-articular hip
injection is a reasonable next step. There are a small number
of observational studies looking at the efficacy of intra-artic-
ular hip injections as an adjunct treatment for FAIS. These
studies include relatively small sample sizes, heterogeneous
study populations, and open study design lacking a control
arm. Future trials are needed to determine the efficacy of
various injections, including the long-term safety and effi-
cacy of hyaluronic acid and PRP injections, which show
promising initial evidence.

The algorithm for how to manage FAIS is complex and
should be specific to each patient. Consideration of the
patient’s age, timing to return to sport, longevity of treat-
ment, hip morphology, and degree of cartilage degeneration
is required to make an informed decision in the treatment of
these patients. We have summarized our recommendation
for the general approach and treatment of FAIS in Fig. 3.
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