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ABSTRACT

The early post-operative course after hip arthroscopy for femoroacetabular impingement syndrome has not
been thoroughly characterized or correlated to factors that may influence recovery. The aim of this study was to
report on early pain, function and attitudes towards rehabilitation and to determine predictors of early recovery
after hip arthroscopy. Sixty-two patients reported pre-operative pain, iHOT-12 (hip functional score), psycho-
logical status and other baseline characteristics. Pain, iHOT-12, hip flexion and several other outcomes were
measured through 6 weeks post-operative. Baseline characteristics were correlated with outcomes using univariate
and multivariable models. Pain relief started on post-operative day 1 and consistently improved throughout the
6 weeks of follow-up. The average patient’s pain was reduced from a pre-operative level of 5/10 to 2/10 by
6 weeks post-operative. Similarly, iHOT-12 improved from 33/100 to 57/100 whereas hip flexion increased by 9°
by 6 weeks post-operative. At 2 weeks post-operative, pre-operative anti-inflammatory usage was associated with
greater improvement in pain and swelling; pre-operative opioid usage with poorer patient-reported helpfulness of
and adherence to rehabilitation; and higher ASA (American Society of Anesthesiologists) score and lower proced-
ure time with improvement of the pre-operative pain complaint. At 6 weeks, greater depression was associated
with lower post-operative pain reduction but greater pre-operative pain complaint improvement. Continuous pas-
sive motion usage was associated with increased hip flexion. Pain improved from pre-operative by Day 1 after hip
arthroscopy, and early functional improvements were seen by 6weeks post-operative. Pre-operative anti-
inflammatory and opioid usage, depression, race, ASA score, procedure time and continuous passive motion usage
were significantly associated with study outcomes.

INTRODUCTION

Femoroacetabular impingement syndrome (FAI) syndrome,
affecting the young to middle-aged adult population, is
described as an anatomical deformity that causes repeated
collisions between the femoral neck and acetabular rim, re-
sulting in symptoms of pain and decreased function along
with increased risk of arthritis [1, 2]. Hip arthroscopy is a
common minimally invasive treatment for FAI [3]. Surgery
to remove the bony obstruction and correct concomitant la-
bral damage has been demonstrated to reduce pain and im-
prove function, even in S-year or longer follow-up [4].

Younger age and lack of pre-existing arthritis have been
associated with improved long-term hip arthroscopy sur-
vivorship [S]. Clinicians have also published post-surgical
hip arthroscopy rehabilitation protocols intended to guide
early post-operative treatment [6-9]. However, many of
these protocols lack early outcome data, and, conversely,
outcomes studies often lack detailed information relating
pre-operative factors, operative and post-operative treat-
ments and early outcomes [10, 11].

Although longer-term pain and functional outcomes
are generally encouraging to patients and providers
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considering hip arthroscopy in treatment of FAI, the im-
mediate post-operative course has not been thoroughly
studied or linked to possible predictors of early recovery.
However, this part of the treatment process is important to
patients and influences overall satisfaction. This informa-
tion could be useful for providers to accurately inform pa-
tients of the expected recovery experience and identify
patients that are not progressing as expected. Our hypothe-
ses in this manuscript were that (i) substantial improve-
ment occurs early and is sustained and (ii) discrete patient
and treatment factors impact early improvement.

MATERIALS AND METHODS

Study design

This IRB-approved study (IRB# 00066195) is a single-
center, two-investigator, prospective, observational study.
Results of two highly experienced hip preservations special-
ists at a tertiary-care academic medical center were com-
bined to analyze early outcomes and factors associated
with improved recovery. The study was designed and re-
ported in a manner consistent with the STROBE state-
ment intended to strengthen the reporting of observational
studies [12].

Participants
Investigators recruited patients undergoing hip arthroscopy
for FAI syndrome from November 2015 to July 2016.
Surgical and post-operative protocols were standardized
with the exceptions shown in the Supplementary
Appendix. All candidates were ages 18 or older without sig-
nificant hip osteoarthritis who had failed conservative
measures such as corticosteroid injection and/or physical

therapy.

Treatment

Operations were performed at one of two surgical suites at
our university. Surgical treatment was based on intra-
operative findings and primarily included labral repair, ace-
tabular rim trimming, and/or femoral osteochondroplasty
using a traction table. Patients routinely received an intra-
articular or port-site injection of corticosteroid and local
anesthetic at the conclusion of the procedure and stayed in
the observation unit for less than 24 h. Medications admin-
istered in the observation unit were ordered at the discre-
tion of the orthopedic and anesthesia staff on duty while
discharge order sets were utilized. Order sets were created
to encourage standard discharge medication prescribing.
Further operative and post-operative details are provided
in the Supplementary Appendix.

Principal investigators differed in the home post-
operative rehabilitation strategy that they routinely pre-
scribed patients [continuous passive motion (CPM),
bracing and compressive ice versus active ROM and ice
packs]. Patients prescribed CPM used standard devices
(Kinetec Spectra, Jackson, WI, USA) and were instructed
to use the device for 4-6h per day for the first 3 weeks fol-
lowing surgery. Patients prescribed active ROM exercises
were provided with a post-operative sheet of exercises that
progressively escalated in intensity (see Supplementary
Appendix). Finally, all patients were encouraged to begin
formal outpatient physical therapy within 1week of sur-
gery, and hip flexion was restricted to 90° until 4 weeks
post-operative.

Variables

Pre-operative measures included age, gender, opioid and
anti-inflammatory usage over the 2 weeks prior to surgery,
hip ROM as measured by hip flexion, body mass index
(BMI), American Society of Anesthesiologists (ASA)
score, race, intra-operative nerve block, procedure time
and prior ipsilateral hip surgery. Additionally, the interna-
tional Hip Outcome Tool [13] (iHOT-12, a validated hip
function outcome measure) and pain on the 10-cm visual
analog scale (VAS) [14] were measured. Patients were
asked to report their average pain over the last 2 weeks in
order to reduce the impact of day-to-day pain variations.
Because of the recognized role of psychiatric influences in
persistent pain after surgery [15], the Pain Catastrophizing
Scale [16] (PCS, validated tool that measures exaggerated
response to pain) and abbreviated Patient Health
Questionnaire-8 [17] (PHQ-8, validated tool that assesses
depression severity) were used as an assessment of pre-
operative psychologic status. The authors of the PCS note
that a total score of 30 represents a clinically relevant level
of catastrophizing while PHQ scores of S, 10, 15 and 20
represent mild, moderate, moderately severe and severe
depression.

Patients reported daily pain measurements up to the 2-
week visit on a study-provided diary. At the 2-week post-
operative visit, pain and hip flexion were re-measured.
Patients rated their adherence to the rehabilitation instruc-
tions and the helpfulness of rehabilitation on separate VAS
scales. To assess patients’ perception of swelling resolution,
patients were asked to report whether or not their post-
operative swelling had resolved. This subjective, patient-
reported outcome was chosen due to potential challenges
with obtaining an accurate, objective measurement of post-
operative swelling resolution and the importance of assess-
ing patients’ experience of post-operative swelling. In order
to assess whether or not patients’ specific pre-operative
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pain complaint with regard to their hip had been improved
by the operation, patients were asked whether or not their
pre-operative pain complaint was improved. This outcome
was intended to ensure that post-operative pain reductions
were not simply related to an expected time-dependent re-
lief of post-operative pain. At the 6-week post-operative
visit, VAS pain, iHOT-12, hip flexion, pre-operative pain
complaint improvement and swelling resolution were re-
assessed. Patients who could not return for one of their vis-
its were instructed to complete the assessment form on
their own at the appropriate time and to return the form
to the investigators. Hip flexion in these cases was obtained
from the patient’s local physical therapist with permission
from the patient. Supplementary Table S1 describes further
form completion characteristics.

Measurements
In determining the clinical importance of orthopedic treat-
ments to reduce pain, Katz et al. [18] have advocated

Table I. Baseline patient and operative characteristics
of the study population

Baseline characteristic Average (SD) or

proportion (%)

Age 374 (11.4)
Female gender 48/62 (77%)
Caucasian race 54/62 (87%)
BMI 274 (5.8)

ASA 1.8 (0.5)

Pre-operative opioid
Pre-operative anti-inflammatory
PHQ score (out of 24)

PCS score (out of 52)
Pre-operative pain (out of 10)
iHOT-12 (out of 100)
Procedure time (hours)

Nerve block

Prior ipsilateral hip surgery

Additional intervention other than

acetabular rim trimming, labral
repair or femoral
osteochondroplasty

15/62 (24%)
31/62 (50%)
5.4 (5.1)
15.8 (14.6)
52(2.3)
32.5 (18.8)
2.1 (0.5)
21/62 (33%)
4/62 (6%)
5/62 (8%)
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for defining minimal clinically important differences
(MCIDs). Intervention success or failure is then based on
differences in proportions between groups of these pre-
defined MCID thresholds. This binary analytic strat-
egy simultaneously reduces the effect of outliers and
focuses analysis towards pre-determined clinically relevant
outcomes.

In the absence of published work citing the MCID for
pain relief in patients undergoing hip arthroscopy, the au-
thors incorporated MCID pain reduction thresholds
derived from values in mild to moderate hip osteoarthritis
[18, 19]: change in VAS pain score of 10% from pre-
operative to 2- and 6weeks post-operative. This normal-
ized scoring system was used to minimize potential floor
effects and scale treatment expectations to the degree of
pre-operative pain. This threshold identified patients who
had at least mild pain reduction as might be expected in
the early post-operative period and excluded patients
whose pain worsened. Raw changes in pain over time are
also shown. Although the MCID for iHOT-33 has been
estimated as a 6.1-point change, there was no reported
MCID for iHOT-12 [20]. Therefore, the MCID for the
iHOT-33 was scaled to the iHOT-12 (value =2.2 out of
12). Raw changes in function over time are also shown.

Study size

After surgeons standardized their operative and post-
operative protocols, rehabilitation strategy was the only re-
maining major peri-operative treatment difference. The
study was powered to detect differential outcomes by this
potential confounder. Patient records from the CPM group
(n=10) and the active ROM group (n=11) were re-
viewed to determine pre-operative and 2-week pain scores.
90% of patients in the CPM group met the MCID pain re-
duction threshold compared with 55% of patients in the
active ROM group. Based on these results, >30 patients in
each arm would be needed to detect a statistically signifi-
cant difference in the primary study outcome, MCID nor-
malized pain reduction, at an alpha of 0.05 and a beta of
0.8 using a standard sample size calculator for comparing
two independent proportions (www.stat.ubc.ca/~rollin/
stats/ssize/b2).

Statistical analysis
Summary measures of outcomes such as proportions,
means, Kaplan-Meijer curves, standard deviation and
standard error were calculated. Univariate analysis using
t-tests, chi-square analysis and Pearson correlation was per-
formed using JMP Pro version 13.0.0 (Statistical Analysis
Software, Cary, NC, USA) to assess the impact of each
covariate on each of the outcomes. Multivariable models


Deleted Text: ,
Deleted Text: 1
Deleted Text: Appendix 
Deleted Text: a
Deleted Text:  (18)
Deleted Text: (
Deleted Text: )
Deleted Text: -weeks
Deleted Text: -
Deleted Text: (
Deleted Text: )
Deleted Text: to 
Deleted Text: &hx2009;&hx2009;&hx003E;&hx2009;&hx003D;
Deleted Text: 2
http://www.stat.ubc.ca/&hx0026;sim;rollin/stats/ssize/b2
http://www.stat.ubc.ca/&hx0026;sim;rollin/stats/ssize/b2
http://www.stat.ubc.ca/&hx0026;sim;rollin/stats/ssize/b2
Deleted Text: -
Deleted Text: ,
Deleted Text: ,

302 . D.]J. Cunningham et al.

Study Enroliment Flow Diagram

| Assessed for eligibiity (n=130)
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(=15}

Collected pre-operative form and
underwent surgery (ne77)

Lost to follow-up {n=0)

[ ]

Analysed (n=62)
+ Excluded from analysis due to incomplate pre-
‘operative data (n=15)

Fig. 1. Study enrollment flow diagram.

were constructed for outcomes where more than one cova-
riate  demonstrated significant univariate association
(P<0.05). The threshold for multivariable significance
was set at P < 0.0S. No adjustment was made for multiple
comparisons in order to increase sensitivity to possible
risks and benefits of each factor.

Missing data

Because of the importance of assessing the impact of pre-
operative factors and primary post-operative outcomes on
a single cohort, 15 patients were excluded due to incom-
plete pre-operative data or missing primary post-operative
study outcomes. A study enrollment diagram is shown in
Fig. 1. A complete case analysis was carried out for all out-
comes. At the most, three patients with complete pre-
operative data were missing secondary outcome data and
excluded in the analysis that outcome.
Supplementary Table S2 shows a complete listing of this
information.

were for

RESULTS
Out of 130 patients eligible for the study, 62 patients were
included in the final analysis (Fig. 1). Fifty-three patients
either declined participation or were unable to be included
because of logistical constraints (standard CPM device un-
available or unable to consent prior to surgery). None of
the 77 patients entering the study were lost to follow-up.
Fifteen patients who did not complete their pre-operative
form or the primary 2- or 6-week outcomes were excluded
from the analysis.

The average patient enrolled in this study was a slightly
overweight, mid-30’s female complaining of 5 out of 10
pain with a hip functional score less than 33/100, and de-
pression rating consistent with mild depression (Table I).
In the 2 weeks prior to surgery, 1/4 of patients reported
opioid wusage and 1/2 of patients

reported anti-

Table II. Surgical and post-operative interventions

Baseline characteristic Study patients

Acetabular rim trimming 62/62 (100%)

Labral repair 62/62 (100%)
58/62 (94%)
3/62 (5%)

1/62 (2%)

Femoral osteochondroplasty
Acetabular microfracture
Hamstring repair

1/62 (2%)

Trochanteric bursectomy

CPM (compared with active range of 31/62 (50%)

motion exercises)®
Compressive ice (compared with icing)* 31/62 (50%)

Night-time brace® 31/62 (50%)

*Surgeon-dependent factors.

inflammatory usage. Average procedure time was approxi-
mately 2h and 1/3 of patients received a nerve block prior
to surgery. Several patients had had prior ipsilateral hip
surgery or required additional operative interventions.

All patients underwent acetabular rim trimming and la-
bral repair and almost all underwent femoral osteochon-
droplasty (Table II). Two patients underwent adjunctive
procedures not directly related to FAI syndrome treatment
(trochanteric bursectomy or hamstring repair). One sur-
geon’s patients used CPM, compressive icing devices and a
night-time brace as part of rehabilitation compared with ac-
tive ROM exercises and ice packs prescribed by the other
surgeon.

By 2weeks post-operative, many patients had shown
considerable improvement (Table III). More than 80% of
patients met the MCID for pain reduction, had swelling
resolution and reported improvement of the specific pre-
operative pain complaint that had influenced their decision
to undergo surgery. However, hip flexion did not substan-
tially improve by 2 weeks post-operative. The helpfulness
of the home rehabilitation was rated at 76% while patients
reported adhering to the rehabilitation guidelines 82% of
the time.

By 6weeks post-operative, more patients met the
MCID pain threshold, reported swelling resolution and
indicated that their specific pre-operative pain complaint
had improved (Table IV). Further, even at this relatively
early time point, slightly more than 50% of patients
achieved the MCID for hip function with an average gain
of 25 points out of 100. While hip flexion had been stag-
nant at 2weeks post-operative, hip flexion increased
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Table ITI. Outcomes at 2 weeks post-operative

Study outcome Average (SD) or

proportion (%)

Pain MCID met 50/62 (80.6%)

Pain change (out of 10) —24(2.5),n=62
Hip flexion change (°) —0.8 (12.1), n =59
Swelling resolved 52/61 (85.2%)
Pre-operative pain complaint improved 53/61 (86.8%)
Rehab helpfulness (out of 100) 762 (27.5), n = 59

Rehab adherence (out of 100) 82.3 (25.2),n = 60

N is displayed for each outcome.

Table IV. Outcomes at 6 weeks post-operative

Average (SD) or
proportion (%)

Study outcome

Pain MCID met 52/62 (83.8%)

Pain change (out of 10) —3.1(2.6),n=62
Hip function MCID met 33/62 (53.2%)
Hip function change (out of 100) 24.1 (21.9), n = 62
Hip flexion change (°) 9.1 (14.7), n = 60
Swelling resolved 55/62 (88.7%)

Pre-operative pain complaint improved 53/61 (86.8%)

Several patients did not complete specific study outcomes. N is displayed for
each outcome.

approximately 9° by 6 weeks post-operative compared with
pre-operative values.

More than 50% of patients achieved at least a 10% re-
duction of their pre-operative pain by post-operative day 2
(Fig. 2). Further, 98% of patients had met this threshold at
least once in the 2 weeks after surgery.

Pain decreased from pre-operative levels starting on
post-operative day 1 and continued to consistently im-
prove over the first 2 weeks after surgery as recorded by pa-
tient pain diaries (Fig. 3). In-office pain measurement
showed the same trend from pre-operative to 2 weeks and
then 6 weeks post-operative (Fig. 4). Similarly, hip func-
tion improved substantially (approximately 2S5 points out
of 100) between pre-operative and 6 weeks post-operative
(Fig. S). Hip flexion remained stable from pre-operative to
2 weeks post-operative, likely related at least in part to the

Hip arthroscopy for femoroacetabular impingement syndrome ~ «
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Patients not meeting pain MCID
100 —

Patients not meeting MCID pain threshold (%)
W
L=

Pre-op 1 2 3 4 5 & 7 8 9 10 1 12 13 14
Days post-operative

Fig. 2. Kaplan—Meier curve displaying the time to patients achieving
their first day with a pain level below their MCID threshold in the
first 14 days post-operative. Greater than 50% of patients achieved
this threshold between post-operative day 1 and 2.

restriction of hip flexion to 90° in the first 4 weeks after
surgery. However, it increased by approximately 9° by
6 weeks post-operative (Fig. 6).

As shown in Supplementary Table S4, the following as-
sociations were determined in multivariable analysis: higher
pre-operative pain with greater pain reduction; higher ASA
score and lower procedure time with greater likelihood of
pre-operative p pain complaint improvement; and lack of
pre-operative opioid usage with greater rehabilitation ad-
herence. Factors that were associated with outcomes in uni-
variate analysis but that did not remain associated with
outcomes in multivariable models included the following:
pre-operative anti-inflammatory usage with greater pain re-
duction and Caucasian race with greater rehabilitation ad-
herence. In models where only one factor was associated
with the outcome, the following correlations were observed:
pre-operative anti-inflammatory usage with greater likeli-
hood of meeting the MCID pain reduction threshold and
swelling resolution and lack of pre-operative opioid usage
with greater perceived rehabilitation helpfulness.

Supplementary Table SS demonstrates associations be-
tween patient, operative and rehabilitative factors and out-
comes at 6 weeks. In multivariable analysis, the following
associations were determined: higher pre-operative pain
with greater pain reduction. Factors that achieved signifi-
cance in univariate but not multivariable analysis included
the following: lower pre-operative hip function with higher
pain reduction; higher pre-operative pain and lower pre-
operative hip function with greater hip function increase;
and lower depression rating, higher pre-operative hip func-
tion and lower pain catastrophizing with greater swelling
resolution. In models where only one factor achieved sig-
nificance, the following associations were determined:
lower depression rating with higher likelihood of meeting
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Post-op pain to first visit

10
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-
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Pre-op 1 2 3 4 5 6

7 8 9 1

0 11 12 13 14

Days post-operative

Fig. 3. Daily pain from pre-operative to the first post-operative visit, which was usually scheduled at approximately 10 days to 2 weeks

post-operative of the 58 patients who completed the pain diary.

Pain over time

WAS Pain {out of 10)
[=] - T w S w -] -~ -] w

Pre-op 2 weeks post-op B weeks post-op

Fig. 4. Average pre-operative to 6-week post-operative VAS pain
rating for all patients in the analysis (n = 62). Standard error is
also shown.

the MCID pain reduction, CPM usage with greater hip
flexion, higher depression rating with higher likelihood of
pre-operative pain complaint improvement. In a separate,
complete-case analysis (60 of 62 patients completed this
2-week outcome), lower patient-reported adherence was
associated with lower likelihood of meeting the 6-week
pain MCID threshold in univariate analysis. However,
2-week pain and 6-week iHOT-12 MCID’s were not sig-
nificantly associated. Supplementary Table S6 shows de-
tailed CPM usage data for the patients whose devices were
equipped with usage monitors (n = 15) and demonstrates
that patients followed usage guidelines (4-6h/day) strictly
only 25% of the days that they had the device.

Finally, in order to assess whether or not outcomes could
have been substantially impacted by including the two pa-
tients that underwent adjunctive procedures at the time of
their surgical treatment for FAI syndrome (hamstring repair

or trochanteric bursectomy), study results were tabulated
for the 60 patients that only had a combination of the fol-
lowing procedures performed: labral repair, acetabular rim
trimming, femoral osteochondroplasty and acetabular
microfracture. Results did not differ substantially between
the slightly reduced cohort and the entire study cohort.
However, it was noted that the two patients with hamstring
repair or trochanteric bursectomy had lower pain relief,
functional improvement, hip flexion improvement, early
swelling resolution, early pre-operative pain complaint im-
provement, perception of rehabilitation helpfulness and re-
habilitation adherence.

DISCUSSION
This study presents a high-volume hip preservation cen-
ter’s typical early post-operative recovery after hip arthros-
copy for femoroacetabular impingement syndrome. The
first hypothesis of the study was that substantial improve-
ment occurs early and is sustained. To that end, >50% of
patients reported meeting the pre-defined pain MCID by 2
days post-operative with 98% of patients achieving that
threshold by 2 weeks post-operative. Pain decreased con-
sistently over the first 2 weeks and continued to improve
through the 6-week visit. About 81% of patients experi-
enced clinically significant pain improvements by 2 weeks
and 84% by 6 weeks. Even at a relatively early time point
of 6weeks post-operative, hip function and flexion were
increased, and most patients had reported swelling reso-
lution and improvement of their pre-operative pain com-
plaint. Patients reported 82% compliance with the
rehabilitation protocol. Overall, clinically relevant improve-
ments occurred rapidly after surgery in a broad range of
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Hip function over time

IHOT-12 {out of 100}

Pre-op & weeks post-op

Fig. 5. Average pre-operative to 6-week post-operative iHOT-12
scores along with error bars.

Hip flexion over time
110

) ' ' I
85

Pre-op

g B

[r-)
th

Hip flexion {degrees)

2 weeks post-op & weeks post-op

Fig. 6. Average pre-operative, 2-week post-operative and 6-week
post-operative hip flexion along with standard error.

outcomes and were sustained over the course of the study.
This information could be very helpful to clinicians in set-
ting appropriate patient expectations in the early recovery
period.

The study’s second hypothesis was that discrete patient
and treatment factors impact early improvement. As dis-
cussed below, a variety of patient and treatment factors
modulated early improvement, including pre-operative
medication usage. Meeting the MCID pain threshold was
associated with pre-operative anti-inflammatory usage. Half
of the patients in this series reported pre-operative anti-
inflammatory usage. Post-operative anti-inflammatory
usage after hip arthroscopy has been associated with lower
heterotopic ossification [21, 22], which may reduce pain.
Additionally, COX-2 inhibitors have been noted as effect-
ive pre-emptive analgesics in knee arthroscopy [23]. Pre-
emptive anti-inflammatory analgesia could be differentiated
from post-operative analgesic effect through determining
post-operative anti-inflammatory adherence. The 1/4 of
patients using pre-operative opioids reported lower ad-
herence and satisfaction with their prescribed home

308

rehabilitation regimen. Prior studies have demonstrated
poor outcomes amongst patients with chronic opioid use
[24].

Due to the increasingly recognized associations of psy-
chological factors on outcomes [25], this study examined
the role of depression and pain catastrophization on early
recovery. Lower depression and pain catastrophization
showed wunivariate association with several outcomes
including greater pain reduction and swelling resolution by
the 6-week post-operative visit. Although psychological dis-
tress has been associated with reduced pre-operative hip
function [26], this is the first study to the authors’ know-
ledge to demonstrate post-operative associations with psy-
chological factors on outcomes in treatment of FAIL
Somewhat paradoxically, patients reporting that their pre-
operative pain complaint had not improved at 6weeks
post-operative also reported lower depression scores.
However, post-operative pain due to surgery and patients’
pre-operative pain complaint likely represent distinct enti-
ties experienced by patients that contribute individually to
early recovery. Further, although the absolute difference in
depression rating between the patients reporting pre-
operative pain complaint improvement and patients not re-
porting pre-operative pain complaint improvement met
statistical significance, the absolute difference in scores (4.2
points out of 24) and the number of patients reporting no
improvement (8 out of 61) were relatively small.

Compared with patients using active ROM and icing as
part of their home rehabilitation strategy, patients using
CPM, brace and compressive cooling devices had greater
increases in hip flexion by 6 weeks (14° versus 4.5°). This
finding is in line with previous reports of the efficacy of
CPM devices in both ACL reconstruction and total knee
arthroplasty which demonstrate isolated improvements in
ROM [27, 28]. However, a higher proportion of patients
undergoing the active ROM and icing strategy reported
pre-operative anti-inflammatory usage which was associ-
ated with improved early pain and swelling. Randomized,
controlled data is necessary to determining clinical efficacy
of specific treatments. The associations of pre-operative
pain and function with changes in post-operative pain and
function likely represent floor or ceiling effects and high-
light the importance of evaluating MCID’s. Finally, al-
though intra-operative ~corticosteroid injection could
theoretically increase the potential risk of post-operative
surgical site infection, the authors noted no surgical site in-
fections within the study cohort and their patients have
only rarely suffered this complication. Prospective,
randomized trials of local injection of long-acting anes-
thetic agents in total knee replacements demonstrate im-
proved pain control with the addition of low-dose
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dexamethasone [29]. The authors believe that corticoster-
oid injection assists in reducing post-operative pain.
However, infection risk may depend on individual patient
and surgeon characteristics. The decision to use a cortico-
steroid injection at the time of surgery should balance the
desire for analgesia with a potential risk of infection.

While this prospective, observational study is strength-
ened by its collection of a broad array of relevant, detailed
patient, operative and post-operative characteristics along
with early post-operative outcomes, it is limited in its follow-
up time. In particular, functional recovery is not complete at
6weeks and care must be taken in drawing conclusions
about functional recovery. Collection of longer-term out-
comes is important to verify current study findings. Further,
sample size was based on the potential impact of one of the
factors (differential rehabilitation strategies) which was
thought to potentially relate to outcomes after hip arthros-
copy. Association of other binary factors with outcomes
could be further evaluated with greater sample size.

In conclusion, this prospective, observational study of
early recovery after hip arthroscopy for FAI syndrome pro-
vides evidence to guide patient and provider expectations.
Clinically significant improvements in pain, function, and
hip flexion were seen by the 6-week visit. Several factors
were associated with improved study outcomes including
pre-operative anti-inflammatory usage, lack of pre-operative
opioid usage, CPM and decreased depression. Optimization
of potentially modifiable factors could be evaluated pro-
spectively to determine if pre-operative changes result in im-
proved post-operative results.

SUPPLEMENTARY DATA
Supplementary data are available at Journal of Hip Preservation
Surgery online.
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