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sensitivity of 22% and specificity of 100% for delamination (L. A. Anderson et al.,

2009).

2.5.3 Other Assessment Techniques

Owing to the prevalence of asymptomatic FAI and labral pathology found on
imaging intra-articular anesthetic injection may be used as a diagnostic tool to complete
the clinical picture. The injection contains a local anesthetic agent, such as ropivacaine,
and may be completed in conjunction with the MRA or when a fluoroscopy-guided
injection is ordered separately. Intra-articular injections have been reported as specific
(81%) and highly sensitive (100%) when differentiating between hip and lumbar spine
pathology (Pateder & Hungerford, 2007), and as accurate predictors (90%) of intra-
articular pathology (Byrd & Jones, 2004). The absence of pain relief following an
injection suggests that either extra-articular pathology is the cause of hip pain or pain

relief was masked due to the combination of MRA and injection (Martin et al., 2008).
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Both an increase of fluid within the joint (Martin et al., 2008) and irritation from the
gadolinium injection (Kuhlman & Domb, 2009) during MRA may cause the failed pain

control.

2.5.4 Summary

Several imaging techniques exist to visualize the hip joint, but it is clear that
further research is needed to establish standardized and widely accepted parameters for
diagnosing FAI. There is a consensus that patients who are classified as having the
condition must be symptomatic and have both clinical and radiologic presentation
consistent with the diagnosis of FAI. Utilizing an alpha angle of > 50 and a CEA of > 40
(Beck et al., 2012; Nepple, Prather, Trousdale, Beaulé, et al., 2013) may include those
patients who are “near normal” to help establish a response to treatment for varying

degrees of FAIL

2.6 Treatment Option
2.6.1 Surgery

Surgical intervention remains the gold standard for femoroacetabular treatment.
The main goal of surgical treatment is to remove any bony impingement while
simultaneously addressing associated articular pathology to prevent or delay OA
progression (Clohisy et al., 2008). Several surgical approaches have been described,
including hip dislocation through open surgery (Beck et al., 2004; Ganz et al., 2001),
arthroscopy followed by a limited open procedure (Hartmann & Giinther, 2009), and

arthroscopy alone (Clohisy et al., 2008).
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Open surgical hip dislocation is performed with the patient in the lateral decubitus
position. A trochanteric osteotomy is performed to preserve the integrity of the piriformis
and hip external rotators (Ganz et al., 2001). This technique protects the medial femoral
circumflex artery through the intact obturator externus muscle, helping to prevent
avascular necrosis of the femoral head (Ganz et al., 2001). The greater trochanteric
fragment is retracted anterosuperiorly, and the hip dislocated, to expose the joint capsule
and allow visualization of the entire acetabulum and most of the femoral head (Ganz et
al., 2001). The femoral head-neck junction may be inspected for articular cartilage
damage or a reduced head-neck offset, and debrided with a surgical rotating burr or chisel
to correct the anomalies (Peters & Erickson, 2006). Resection of the femoral head-neck
junction beyond 30% increases the risk of iatrogenic fractures and must be avoided
(Mardones et al., 2005). Next, the acetabulum, articular cartilage, and labrum are
examined for damage. If pincer impingement is present, the labrum is detached using a
banana scalpel if it is to be repaired, otherwise debridement may occur. The pincer defect
is corrected through resection arthroplasty, aiming to restore the CEA between 30° and
35° (Mardones & Nemtala, 2012). The hip may be relocated to ensure impingement-free
ROM has been restored before the labrum is repaired with suture anchor fixation
(Clohisy et al., 2008), and the greater trochanter is re-fixed to the femur with two or three

3.5 mm cortical screws (Ganz et al., 2001).

Hip arthroscopy is a minimally invasive procedure that can reduce recovery time
in the treatment of FAI. With the patient in a supine or lateral decubitus position, the hip
is distracted 8 to 10 mm to gain access to the central compartment (Clohisy et al., 2008).

Three standard portals are utilized including the anterior, anterolateral, and posterolateral
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portals, and an anterior capsulotomy allows visualization of intra-articular pathological
changes (Byrd, 2013b; Clohisy et al., 2008). Any articular cartilage or labral damage is
corrected using a shaver, and an osteotomy is used to correct a present pincer
impingement. Traction is released, and the surgeon evaluates the peripheral compartment
for a cam lesion, and if present, corrects it with bony resection. Following hip
arthroscopy, patients are allowed to full weight bear as tolerated; however, if labral
refixation occurred, patients should use crutches for up to four weeks to protect the
labrum during healing (Byrd, 2013b). A return to sport following arthroscopic treatment

of FAI can take four to six months (Byrd, 2013Db).

Philippon, Briggs, Yen, & Kuppersmith (2009) conducted a prospective case
series examining outcomes following arthroscopic treatment of FAI. One hundred and
twelve participants (mean age, 40.6 years; 95% CI, 37.7 to 43.5), 50 of whom were men
were included in the study following the screening of 209 consecutive patients between
March 2005 and October 2005. Patients were excluded if they had bilateral hip
arthroscopies, AVN, or previous surgery performed on the affected hip. Included
participants were diagnosed with cam impingement using an alpha angle > 50° on cross-
table lateral radiographs, pincer impingement as defined by acetabular retroversion or
coxa profunda on AP radiographs, or mixed impingement when signs for both individual
lesion were present. There were 12 participants lost to follow-up at the time of the two-
year assessment (mean, 2.3 years; range, 2 to 2.9). Participants experienced an average
improvement of 24 points (95% CI, 19 to 28, p < 0.001) on the primary outcome
Modified Harris Hip Score (MHHS) from baseline to the final follow-up. Improvements

on the Hip Outcome Score (HOS) ADL subscale (mean, 17 points; 95% CI, 12 to 22; p <
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0.001), HOS sports subscale (mean, 24 points; 95% CI, 16 to 32; p <0.001), and the
Non-Arthritic Hip Score (NAHS) (mean, 14 points; 95% CI, 9 to 20; p < 0.001) were also
observed. Results of this study show good short-term outcomes following arthroscopic

management of FAI (Philippon et al., 2009).

A similar study conducted by Brunner, Horisberger, & Herzog (2009) focused on
outcomes following hip arthroscopy regarding sport activity and exercise. Investigators
prospectively recruited 53 participants (41 male) with a mean age of 42 years (range, 17
to 66) at the time of surgery and recorded their recreational activities. Included
participants had an alpha angle > 50° and 22 of them were classified as having mixed
impingement. Exclusion criteria included Tonnis OA grade 3, previous hip surgery, and
musculoskeletal disorders or medical comorbidities that affected physical activity. Their
primary outcome was the NAHS and the mean follow-up was 2.4 years (range, 2.0 to
3.2). Participants saw a mean improvement in the NAHS from 52 points (range, 27.5 to
73.75) preoperatively to 83.5 points (range, 60 to 97.5) at follow-up and a general
increase in participants’ hiking, jogging, biking, and aerobics/fitness. The investigators
also noted a significant improvement (p < 0.001) in internal rotation and hip flexion from
6° (range, -20° to 45°) at baseline to 19° (range, -5° to 45°) at follow-up and from 107°
(range, 60° to 130°) to 122° (range, 70° to 145°), respectively. They conclude that low-
impact recreational activities are recommended following hip arthroscopic treatment of

cam and mixed-impingement (Brunner et al., 2009).

A small case series evaluated participants’ improvements on the NAHS six-
months post-operatively (Stdhelin, Stiahelin, Jolles, & Herzog, 2008). Patients presenting

with symptomatic FAI between September 2004 and April 2005 who were undergoing
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hip arthroscopy were included in the study while those with previous hip surgery, joint
space narrowing by half as seen on radiographs, and Ténnis OA grade 3 were excluded.
A total of 22 participants were recruited (15 men) with an average age of 42 years (range,
18 to 67) and an average preoperative alpha angle of 75.1° (range, 58° to 100°). At the
six-month follow-up, there was a mean difference of 23.1 points (standard deviation
(SD), +24.2; range, -13.8 to 76.3; p < 0.05) compared to baseline. Limitations of the
study include a short follow-up period, small sample, poorly defined eligibility criteria,

and lack of primary outcomes established a priori (Stdahelin et al., 2008).

The most common complication of hip surgical treatment is heterotopic
ossification while others include the breakdown of adhesions, inadequate debridement,
persistent symptoms, failed trochanteric fixation, and neurapraxia of the sciatic,
pudendal, and lateral femoral cutaneous nerves (Papalia et al., 2012). For all indications

of hip arthroscopy, a complication rate of 1.5% has been reported (Ilizaliturri, 2009).

The focus of FAI treatment has been on surgical intervention and which
procedure produces better results. Papalia et al. (2012) has shown that all procedures
(open, arthroscopy, and arthroscopy followed by a mini-open procedure) are comparable
in functional results, biomechanics, and return to sport, however, most research is
heterogeneous and of low methodological quality (Aprato, Jayasekera, & Villar, 2012;
Bedi et al., 2008; Ng, Arora, Best, Pan, & Ellis, 2010). Pain relief could be due to repair
or resection of the labrum coupled with the enforced rest period following surgery, and
long-term follow-up studies are required to determine the true efficacy of surgical

treatment.
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The advancement of arthroscopic surgery in FAI treatment resembles earlier
attempts to treat OA within the shoulder and knee. Despite an original opinion that
variations in the shape of the acromion could cause shoulder impingement and
subsequent rotator cuff injury (Neer, 1972), studies have shown the opposite to be true
(K. Anderson & Bowen, 1999; Gerber, Terrier, & Ganz, 1985; Liotard, Cochard, &
Walch, 1998; Thompson et al., 1996; Wuelker, Plitz, Roetman, & Wirth, 1994). Also,
arthroscopic management of knee OA has been shown to have no benefit when compared
to conservative management (Kirkley et al., 2008) and sham surgery (Moseley et al.,

2002). Similar findings in future research regarding FAI are plausible.

2.6.2 Conservative Treatment

FAI is prevalent in asymptomatic individuals, indicating that FAI may not be the
cause of hip joint pathology, but instead faulty biomechanics and muscle weakness.
Anterior hip forces increase when weak gluteal muscles and iliopsoas are present (Lewis,
Sahrmann, & Moran, 2007) while poor general neuromuscular control can alter normal
forces across the labrum and articular cartilage (Neumann, 2010) and lead to tears
(Guanche & Sikka, 2005). Conservative treatment consisting of early pain management,
lumbopelvic stabilization exercises, hip muscle strengthening, proprioception training,
and functional training has been shown to decrease pain and improve functional

performance in patients with labral tears (Yazbek, Ovanessian, Martin, & Fukuda, 2011).

Emara, Samir, Motasem, & Ghafar (2011) conducted a study on 37 athletic
participants (27 male), with a mean age of 33 years (SD, + 5; range, 23 to 47),
completing conservative treatment for unilateral FAI with an alpha angle < 60°. There

were four stages in the study: 1) activity modification and anti-inflammatory intake for
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two to four weeks, 2) physiotherapy involving stretching to improve hip external rotation
and abduction for two to three weeks, 3) assessment of their normal IR and flexion once
acute pain diminished, and 4) adaptation of ADLSs that predisposed them to FAI (i.e. the
combination of hip flexion, IR, and adduction). After a follow-up of 25 to 28 months,
only four participants (10.8%) were considered failures of conservative treatment and had
subsequent hip arthroscopy. The remaining 33 participants had improvements in the
Harris Hip Score (from 72 pre-treatment to 91 at six months, and 91 at two years follow-
up, p < 0.01) and Non-Arthritic Hip Score (72 to 90, and 91, p <0.01), where a higher
score represents a higher level of function. These participants also had decreased pain as
measured by the visual analogue scale (6 to 3, and 2, p < 0.01). Limitations of the study
include the recruitment of participants with only mild FAI (alpha angle < 60°), a lack of
definition for “failed conservative treatment,” and the failure to report participant’s
physiotherapy compliance, however, most participants achieved early good results with
ADL modification that suggests a role for conservative management in FAI (Emara et al.,

2011).

A prospective observational study was performed by Hunt, Prather, Harris Hayes,
& Clohisy (2012) on conservative treatment for pre-arthritic, intra-articular hip disorders,
such as FAI, developmental dysplasia of the hip (DDH), and labral tears. Authors
recruited 58 participants (9 men) between 18 and 50 years of age (mean = SD, 35+ 11)
from a tertiary clinic who experienced any of the following: anterior or lateral hip pain; a
history of worsening pain with activity, pivoting, hip flexion, or weight bearing; painful
mechanical symptoms; pain at rest; positive hip impingement test, FABER test, log roll,

or resisted straight leg-raise test; and physical examination findings consistent with hip
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pathology (i.e.: pain differentiated from the spine and other lower extremity disorders).
Patients who were outside the range of 18 to 50 years old, or who had previous hip
surgery, inflammatory arthropathy, hip infection or tumor, lumbar radiculopathy, extra-
articular hip disorders, major structural deformity of the hip, or Tonnis grade > 1 were
excluded. Participants were classified as having no structural abnormalities (32), mild
DDH (8), or mild FAI (18). Treatment was divided into three phases, including 1)
conservative interventions (patient education, activity modification, PT protocol, and
medications as needed), 2) fluoroscopically guided intra-articular hip injection, which, if
positive for pain relief (= 50%), could lead to subsequent MRA imaging, and 3) surgical
intervention. Participants would advance to the second stage if symptoms were still
limiting function at the three-month follow-up. Progression to surgical treatment required
a significant reduction in pain following injection as well as lesions found on MRA that
were amenable to surgical repair. Outcomes measured included the Numeric Pain Scale
(NPS), SF-12 Short Form Health Survey (SF-12), MHHS, Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC), NAHS, and Baeck
Questionnaire of Habitual Activity, completed at baseline, and 3, 6, and 12-months (Hunt

etal., 2012).

Six participants were lost to follow-up prior to the three-month assessment.
Physical therapy sessions were attended by 94% of participants (49/52), with an average
of 6.4 (range, 1 to 19) sessions. At the three-month assessment, 14 participants (26.9%)
were happy with their outcomes and did not progress to phase two. Ultimately, 29
participants (73%) progressed to phase two, 29 participants (56%) progressed to phase

three, and by study completion, 56% of participants chose surgery. At the 12-month
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follow-up assessment, there were no significant differences between groups on any
outcomes. Participants limited to conservative treatment experienced changes from
baseline to 12-month assessment as follows: NPS, 6 + 3 to 3.3 + 3; MHHS, 69.4 £ 11 to
78.9 £ 14; WOMAUC, 25.1 £ 17 to 13.5 + 14; Baeck questionnaire, 7.4 + 1 to0 6.9 + 1; SF-
12 physical composite subscore (PCS), 42.7 + 9 to 47.6 = 9; SF-12 mental health
composite subscore (MCS), 38.3 +to 45.1 £8; and NAHS, 70.4 £ 12 to 81.6 + 12.
Authors concluded that conservative management of these conditions should be
attempted prior to surgical intervention. Unfortunately, their sample was too small to
complete subgroup analysis to determine the benefits of treatment for each condition,

such as FAI (Hunt et al., 2012).

A systematic review conducted by Wall, Fernandez, Griffin, & Foster, (2013)
evaluated the current evidence on the conservative management for FAI. Investigators
searched for any published studies on FAI before June 2012 in the following databases:
PubMed, Ovid Medline, Excerpta Medica Database, Cumulative Index to Nursing and
Allied Health, Allied and Complementary Medicine Database, and Cochrane Library
databases. They also searched for ongoing and unpublished studies in the International
Standard Randomised Controlled Trial Number Register and MetaRegister of Controlled
Trials. Studies that only had abstracts or were single case series were excluded from
review. A total of 53 studies met the inclusion criteria, the majority of which were review
or discussion articles (48 studies, 65%). None of these 48 articles focused solely on the
conservative treatment of FAI, but they had similar recommendations including activity
modification, physiotherapy, or the use of non-steroidal anti-inflammatory drugs

(NSAIDs). The articles that elaborated on physiotherapy details agreed that core
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stabilization, hip strengthening, and avoidance of passive ROM were important (Wall et
al., 2013). The eligible five articles consisted of four case series (3 prospective) and one
descriptive epidemiologic study. Two of these, including the study by Emara et al. (2011)
and the study by Hunt et al. (2012), were considered to have a GRADE evidence (Guyatt
et al., 2008) of low quality, while the other three had very low quality. The authors
conclude that non-operative treatment is a viable option for FAI, although insights from
most articles should be drawn with caution as they appear to be opinions rather than
evidence-based advice. They also conclude that higher-quality evidence is needed, such
as the evaluation of physiotherapy against operative care to determine true clinical

effectiveness (Wall et al., 2013).

Corticosteroid injection may be an effective pain relief modality during
conservative management. A randomized, double-blind, placebo-controlled study
evaluated corticosteroid injection of the hip versus a placebo (Lambert et al., 2007).
Fifty-two participants with symptomatic OA for six months or greater were enrolled in
the study, however, only 19 participants had complete data at the final follow-up (16 and
3, for the injection and placebo groups, respectively). The primary assessment was at two
months post-injection, and the primary outcome measure was a 20% decrease on the
WOMAC pain subscale. Participants were assessed at baseline, and one, two, three, and
six months post-injection (Lambert et al., 2007). A significant difference in WOMAC
pain scores was observed between the two groups (p < 0.0001). The corticosteroid group
reported a reduction in the mean WOMAC pain scores from 310.1 mm at baseline to
157.4 mm (49.2% decrease) at the two-month follow-up. The placebo group had

improvement from 314.3 mm at baseline to 306.5 mm at two-months (2.5% decrease).



33

The investigators did not report a sample size calculation and were required to
discontinue the study due to the results of an interim analysis following recruitment of 52
participants. Given the early stopping and high rate of incomplete data, the study was
likely underpowered and biased preventing a true evaluation of the treatment effect. The
striking lost-to-follow-up rate within the placebo group is highlighted by the final number
of participants in the steroid group (16 [51.6%] of 31) compared to the placebo group (3

[14.3%] of 21) at the final assessment (Lambert et al., 2007).

2.7 Summary

Variations in diagnosis and treatment of FAI and methods to measure outcomes
following treatment for FAI are prevalent within the literature. The standardization of
these elements is vital to align and compare future findings and provide definitive

evidence regarding the treatment of FAIL

In May 2012, the American Academy of Orthopaedic Surgeons (AAOS) held a
symposium to complete this objective; those present discussed disease definitions,
clinical assessment, imaging, treatment, clinical outcome measures, and the future of FAI
research. They published the consensus reached on these topics in the Journal of AAOS
this year, but while this is a step in the right direction, higher-level research is required.
To our knowledge, no RCTs have been published comparing surgery to conservative

management of FAI, despite the urgent need of such trials (Clohisy & Kim, 2013).
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Chapter 3: Objective

The primary objective of this study was to determine whether patients with FAI
who receive conservative management, including medication and physiotherapy,
experience similar outcomes at two years post-randomization compared to similar
patients who undergo the standard treatment of arthroscopic hip surgery. Outcomes
measured included health related quality of life, physical function, pain, and range of

motion.

The null hypothesis states that the surgical group will have significantly improved
scores while the alternative hypothesis states that there will be similar scores between the

two groups.

For the purposes of this thesis, our objective was to compare the outcomes

between treatment groups at the six-month assessment.
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Chapter 4: Methodology
4.1 Study Design

This was a prospective multi-centre randomized controlled trial comparing
arthroscopic surgical treatment to conservative treatment for patients diagnosed with FAL.
Five centres across Canada were involved, including: the Fowler Kennedy Sport
Medicine Clinic (FKSMC) and the London Health Sciences Centre University Hospital
(LHSC UH), located in London, Ontario; St. Michael’s Hospital in Toronto, Ontario; The
Ottawa Hospital in Ottawa, Ontario; and Centre hospitalier universitaire de Quebec
(CHUQ) in Quebec City, Quebec. Each institute’s Research Ethics Board approved the

study (Appendix A) and each site followed the same protocol.

The surgeon identified eligible participants during clinic. Participants presented
with a symptomatic hip, evidence of physical limitations, and objective findings
suspicious for FAI Plain AP pelvis and lateral affected hip radiographs were reviewed to
assess the femoral head and acetabulum for impingement, osteophytes, cysts, AVN,
articular cartilage damage, joint space narrowing, loose bodies, and synovial disease.
Findings were recorded on the X-Ray Assessment form. MRA was used to further assess
the joint for impingement (alpha angle > 50°, CEA > 40°), cysts, osteophytes, femoral
herniation pitt or collapse, os acetabuli, articular cartilage damage, labral tears, paralabral
cysts, intra-articular bodies, joint effusion, soft tissue injury, incidental pelvic lesions, and
pain reduction post-bupivacaine injection (if applicable). The MRI Arthrogram
Assessment form recorded these findings. To confirm that FAI is the primary cause of the
participant’s pain the surgeon may order an intra-articular injection of a long acting local

anaesthetic (i.e.: bupivacaine) if this was not done in combination with the MRA.
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Once a participant was deemed eligible, the research assistant informed them of
the study. Participants were made aware that study involvement was voluntary and that
they could refuse to answer any question or withdraw at any time. Eligible consenting
participants were randomly assigned with the use of a computer-generated system to
receive either standard treatment of arthroscopic hip surgery combined with a standard
physical therapy program, or to receive a course of conservative, non-operative treatment,
including physical therapy and medications. Randomization was stratified by surgeon
(D.N. and K.W.) and disease severity (Grade 1 versus Grade = 2) as defined by the
Tonnis classification grade to balance prognostic factors between groups. Following
randomization, range of motion was collected, and participants completed their baseline
forms. Participants then either booked surgery (surgical arm) or a follow-up appointment
for three months following the start of treatment (rehabilitation arm). The Letter of

Information and Consent form is available in Appendix B.

4.2 Eligibility Criteria

Patients 18 years of age or older, with an alpha angle greater than or equal to 50
degrees, who were diagnosed with FAI (cam, pincer, or mixed impingement), and had
grade one, two, or three radiographic severity of osteoarthritis as defined by the Tonnis

classification scale (Tonnis, 1987) were eligible to participate in this study.

Patients were excluded if they had an isolated labral tear detected by clinical
examination or magnetic resonance imaging, Tonnis Grade Zero osteoarthritis, or
inflammatory or post-infection arthritis. Patients with previous arthroscopic treatment for
hip osteoarthritis, previous major hip trauma, a major neurologic deficit, or a major

medical illness (where life expectancy was less than two years or they had a high intra-
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operative risk) were also excluded. Lastly, patients who could not speak, understand, or
read English (or French at the appropriate sites), who had a cognitive impairment or
psychiatric illness that precluded informed consent or rendered the patient unable to

complete questionnaires, or had no fixed address and no means of contact were excluded.

4.3 Outcome Measures
All outcome measures were entered into a web-based data management system

(EmPower Health Research Inc, www.empowerhealthresearch.com) for this study. Each

measure was completed at baseline, and at three, six, 12, 18, and 24 months following the

start of treatment.

4.3.1 Primary Outcome Measure
The primary outcome measure was the Hip Outcome Score (HOS). The HOS is a

disease-specific, self-administered questionnaire. The index consisted of three descriptive
questions, plus another 28 questions divided into two subscales: Activities of Daily
Living (19 items) and Sports (SP) (9 items). Subscale items were scored between four
(“no difficulty”) and zero (‘“unable to do”). Each item answered was added together,
divided by the overall maximum total (four multiplied by the number of questions
answered), and multiplied by 100 to get a percentage. Two items on the Activities of
Daily Living subscale were not scored (“putting on socks and shoes” and “sitting for 15
minutes”) which created a maximum total of 68 points for that section (Martin, Kelly, &
Philippon, 2006). A higher score represents a higher level of physical function for both
subscales. The minimal clinically important difference (MCID) was nine points for the
Activities of Daily Living subscale, and six points for the Sports subscale (Lodhia,

Slobogean, Noonan, & Gilbart, 2011). Lodhia et al. (2011) conducted a systematic
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review on published patient reported outcome instruments for FAI and labral assessment
and evaluated the content and clinimetric evidence of three instruments. The majority of
evidence supported the use of HOS in this population as it was found to have the highest
positive rating for internal consistency, construct validity, agreement, responsiveness,

lack of floor and ceiling effect, and interpretability (Lodhia et al., 2011).

4.3.2 Secondary Outcome Measures

4.3.2.1 Global Health Questionnaires
The SF-12 Short Form Health Survey v.2 (SF-12) is a 12-item general health

questionnaire that evaluated eight domains including physical health (physical
functioning and role physical), mental health (role emotional and mental health), pain,
vitality, social functioning, and general health (Ware, Kosinski, & Keller, 1996). The SF-
12 has been shown to be valid, reliable, and responsive and was suggested for use in
studies evaluating physical and mental health (Ware et al., 1996), such as patients with
orthopedic conditions. It is generally accepted that the MCID for the SF-12 ranged from

3-5 points (Drummond, 2001).

4.3.2.2 Region Specific Questionnaires

The Lower Extremity Functional Scale (LEFS) is a 20-item, lower limb region-
specific quality-of-life questionnaire. Items were scored from zero (“extreme
difficulty/unable to perform activity”) to four (“no difficulty”) and added together for a
maximum total of 80 points. The minimal clinically important difference is at least nine
points (Binkley, Stratford, Lott, & Riddle, 1999). The LEFS is reliable and sensitive to
change, and possesses both face and construct validity (Binkley et al., 1999; Watson et

al., 2005).



