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Background: The exponential rise in arthroscopy for femoroacetabular impingement (FAI) has led to increased revision surgery
rates, although this is often an exclusion criterion from arthroscopy literature.

Purpose: To examine the midterm (minimum 5-year follow-up) outcomes after revision arthroscopic correction of FAl compared
with a matched control group of primary surgical cases.

Study Design: Cohort study; Level of evidence, 3.

Methods: Prospective outcome data, collected in a consecutive series of patients undergoing revision arthroscopic FAI correc-
tion, was retrospectively reviewed. Revision procedures were compared with a matched group of primary surgical cases. Survi-
vorship was defined as the avoidance of total hip replacement (THR) and assessed using a Kaplan-Meier curve with the log-rank
test. Regression analysis was conducted to identify predictors of THR conversion. Patient-reported outcomes (PROs) including
modified Harris Hip Score (mHHS), University of California, Los Angeles (UCLA), 36-Item Short Form Health Survey (SF36), and
Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) preoperatively and at 5 years postoperatively were
compared between the groups. The proportion of patients across groups achieving the minimal clinically important difference
(MCID) was compared for each PRO. Finally, a subgroup analysis was performed to compare the outcomes of those who had
their index surgery at our clinic and those who had an index procedure elsewhere.

Results: A total of 124 revision cases were compared with 268 primary cases. The most common indication for revision surgery
was residual bony deformity. Both groups had high survivorship rates at 5 years (>90%) although revision cases did have a sta-
tistically higher conversion to THR than did primary cases (6.5% vs 1.5%; P = .008). Increasing age and revision surgery were
identified in regression analysis as predictors for THR conversion. Where THR was avoided, improvements in PROs were
observed in both groups (P < .05 for all). Before surgery, revision cases reported lower scores for all PROs. At 5 years, the
only statistical difference between the groups was in the distribution of mMHHS scores. There were no differences in the rate of
MCID achievement between groups.

Conclusion: Residual bony deformity is the most common indication for revision arthroscopy. Revision procedures may have
a lower survival than primary cases, although overall survivorship at midterm follow-up is high. Of the revision cases, 17%
required further arthroscopy. Where THR is avoided, improvements in pain and function can be expected that are similar to pri-
mary surgical cases.
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Femoroacetabular impingement (FAI) is a debilitating hip
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deformities disrupt fluid movement of the femoral head
into the acetabulum during motion. Over time, this leads
to progressive damage to the labral tissue and articular
cartilage, culminating in pain and stiffness during activi-
ties of daily living and more vigorous physical activity.®
The condition is common in young adults and diagnosed
with a triad of clinical signs, patient history, and radiolog-
ical indications of bony deformity.'? Although the natural
history of FAI is still being examined, consensus is that
prolonged injury to the intra-articular tissues results in
development of early osteoarthritis of the joint.>!5
Improvements in imaging and surgical techniques, partic-
ularly arthroscopy, have led to an exponential rise in sur-
gical treatments for hip disorders including FAI.® Hip
preservation surgeries, which involve removal of bony
deformities and repair of the natural intra-articular tissue,
is a successful treatment for patients in the short, medium
and longer term.* As the number of surgeries rise, there is
a corresponding increase in revision procedures.® Revision
surgery is often cited as an exclusion criterion in arthros-
copy literature and, as such, the outcomes for this cohort
are less well reported on. Some studies have been con-
ducted, however, and studies included in a systmatic
review with meta-anlaysis indicate improvements in this
cohort following revision surgery, although they may still
report higher levels of pain and dysfunction compared
with primary cases.?’ As time progresses, the mid- to
long-term outcomes of revision cases need to be quantified.

The aim of the study was to determine the 5-year out-
comes, including total hip replacement (THR) conversion
rates and changes in patient-reported outcomes (PROs) of
revision procedures, compared with primary hip arthros-
copy cases. The hypothesis was that those undergoing revi-
sion surgery would have a lower survivorship and poorer
PROs compared with primary arthroscopy patients.

METHODS
Patient Selection

Ethical approval was granted by the Medical Advisory
Committee (MAC) to review data collected as part of the
institutional hip arthroscopy registry within clinic. The
MAC is responsible for clinical and medical governance
related to issues on behalf of the hospital. All hip arthros-
copies conducted by the senior author (P.C.) between Jan-
uary 2009 and December 2017 with minimum 5-year follow
up were considered (Figure 1). Patients were divided into 2
categories: revision cases (study group) and matched pri-
mary cases with no repeat hip arthroscopy during the
study period (control group). Cases were matched by sex,
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Tonnis grade, and capsular repair. Cases were excluded
if they presented with Tonnis grade >1, lateral center-
edge angle <25°, avascular necrosis, or Protrusio. Protru-
sio was diagnosed by the senior author on anteroposterior
radiographs if the femoral head was considered to encroach
on the ilioischial line. Revision cases were removed from
the primary group to avoid being matched with them-
selves. Bilateral cases in which the patient belonged to
both groups were also removed.

Surgical Procedure

Patients were placed in the supine position and following
distraction, anterolateral and modified anterior portals
were created. These were used to access the joint by creat-
ing a limited interportal capsulotomy. Correction of pincer
deformities was carried out initially. This was achieved by
surgically reflecting the acetabular labrum from the rim
and resecting the abnormal underlying bone using a 4.5-
mm mechanical burr under radiographic guidance. The
labrum was refixed to the rim, using 2 suture anchors.’
Cam deformities were resected using a 5.5-mm mechanical
burr. Capsular repair was not undertaken at the beginning
of this hip registry and only became routine in 2013, and so
not all cases underwent capsular repair. In no case was
microfracture undertaken. In the clinic, postoperative radio-
graphic images were collected on day 1 postsurgery before
patient discharge. Patients were then provided with a stan-
dard rehabilitation protocol that lasted 12 weeks, to be car-
ried out at home. Postoperatively, patients were mobilized 4
hours following the procedure and ambulation was allowed
as comfortable on day 5. Hydrotherapy was permitted after
stitches were removed on day 10. Running was permitted at
week 6, with sprinting as comfortable on week 8.

Surgical Outcomes

Patients were contacted via telephone >5 years postsur-
gery (post-revision surgery in revision cases) and invited
for review. In the telephone follow-up, it was determined
whether avoidance of THR was acheived (survival) or if
further arthroscopic procedures were necessary. If phone
contact was not possible, hospital records were consulted
for this determination. Where patients declined a review
in clinic, they were provided with a copy of the outcomes
via the postal service. Secondary outcomes (PROs) were
collected using the modified Harris Hip Score (mHHS),
University of California, Los Angeles, activity scale
(UCLA), the 36-Item Short Form Health Survey (SF-36),
and Western Ontario and McMaster Universities
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Figure 1. Flowchart of patient selection. AVN, avascular necrosis; LCEA, lateral center-edge angle.

Osteoarthritis Index (WOMAC). The mHHS is the most
expansively used outcome measure in FAI research and
heavily influenced by daily pain. The UCLA activity scale
quantifies sporting engagement ranging from total inactiv-
ity to full involvement in competitive sports. The WOMAC
has also formed the basis of more recent FAI specific out-
come measures (including the international Hip Outcome
Tool, the Copenhagen Hip and Groin Outcome Score
[HAGOS], and the Nonarthritic Hip Score) and quantifies
both pain and stiffness. Finally, the SF-36 is one of the
most versatile and widely used international health and
well-being questionnaires, fulfilling roles in outcome mea-
surement across an enormous number of medical and sur-
gical specialties, and has been used to assess the construct
validity of the HAGOS, Hip Outcome Score, and Hip dis-
ability and Osteoarthritis Outcome Score.'®2%3! Combin-
ing these tools gives a comprehensive evaluation of
patient status with high reliability over time. As not all
revision cases had their index surgery at our clinic, their
preoperative PROs were those collected before their revi-
sion surgery at our hospital.

Statistical Analysis

The primary outcome of the study was survivorship, as
defined by the avoidance of THR. A priori power analysis
was conducted using independent-sample proportions and
based on previously reported THR rates for revision
cases.?! For 80% power at a significance level of .05 with
a 1:2 matching ratio, it was determined that a minimum
of 117 cases in the revision group and 234 cases in the con-
trol group would be required. Case-control matching using
SPSS software was applied with exact matching for sex,
Tonnis grade, and capsular repair.

Survival between the 2 groups was assessed using
a Kaplan Meier curve and log-rank (Mantel-Cox) test. A
regression analysis was undertaken to establish if any char-
acteristics were predictive of failure in the revision
group. All potential variables likely to predict success or fail-
ure were included in a bivariate regression analysis, and
any statistically significant variables were then included
in a multivariate forward stepwise regression analysis.
The variables included in the analysis were group, age,
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TABLE 1
Patient Demographics®
Variable Revision Cases (n = 124) Primary Cases (n = 268) P
Sex, %
Male 73.4 74.3 .90 (NS)
Female 26.6 25.7
Tonnis grade,%
0 78.2 77.6 >.99 (NS)
1 21.8 22.4
Surgical treatment of the labrum, %
Excision 16.1 8.2 <.001 (effect size, 0.473, medium)
Excision and labral reconstruction 3.2 0
Debridement 29.9 1.9
Repair 50.8 89.9
Capsular repair, %
No repair 35.5 31.3 .42 (NS)
Repaired 64.5 68.7
Age at surgery, y, mean = SD 31+9 33 = 10 .13 (NS)
“NS, not significant.
lateral center-edge angle, alpha angle, sex, capsular repair, TABLE 2

surgical approach to the labrum, and Tonnis grade.

Secondary outcomes consisted of the PROs. Patients
who underwent bilateral operative procedures were
instructed to complete the PRO relative to each hip, and
as such each hip was treated as an independent case. Nor-
mality was assessed using the Shapiro-Wilk test, which
indicated that the PRO scores were not normally distrib-
uted. The Wilcoxon signed-rank test was therefore used to
analyze the difference between baseline and postoperative
PRO scores for both groups. Group comparisons between
PRO scores at baseline and 5-year follow-up were conducted
using the nonparametric Mann-Whitney U test. The mini-
mal clinically important difference (MCID) was determined
for each PRO using a distribution method (0.5*change in
PRO score from baseline to follow up) to identify the thresh-
old for improvement and determining the percentage of
cases in each group that exceeded the threshold at follow-
up.2” The percentages of cases between the groups who
achieved MCID were assessed using a chi-square analysis.

A subanalysis was conducted to determine the outcomes
of revision cases where the index surgery was carried out
at another institution in comparison with those where
index surgeries were undertaken at our institution. A sub-
analysis was also conducted to examine the rate of THR or
further arthroscopy between revision cases whereby the
labral tissue was excised or reconstructed compared with
those who had a labral repair or debridement.

RESULTS

A total of 124 revision cases were included in the analysis
(115 patients). Of these, 48 cases had their index procedure
at another institution. The mean follow-up for the revision
group was 62 * 2 months, while the mean follow-up for the
primary group was 69 * 6 months. For comparison, 268 pri-
mary scope cases were included (230 patients). Comparisons
between baseline demographics of those who responded to

Indications for a) Revision Surgery
and b) Further Arthroscopy in Revision Cases

a) Indications for revision n Percentage
Residual bony deformity 55 44.4
Adhesions/scar tissue 42 33.9
Bony regrowth 15 12.1
Capsular plication 10 8.1
Traumatic injury 1 0.8
Loose suture anchor 1 0.8
Total 124 100

b) Indications for further arthroscopy
Capsular plication 9 42.9
Adhesion 5 23.8
Regrowth 4 19
Residual bony deformity 1 4.8
Deficient labrum 2 9.5
Total 21 100

follow-up and those who did not are shown in Appendix
Table Al. Those who did not respond to the review and
were younger than those who did had a higher proportion
of male participants and a higher proportion of capsular
repair. The demographics for the revision and primary cases
are reported in Table 1. The decision to undertake revision
surgery was based on continued symptoms, clinical exami-
nation, patient consultation, and radiographic imaging.
The indications for revision surgery are detailed in Table
2. The revision group had a higher preoperative alpha angle
and a higher incidence of labral debridement and excision
compared with the primary group, the majority of which
had a labral repair. Four of the revision cases that had no
viable labral tissue had a labral reconstruction using a ham-
string graft. Changes in radiographic parameters following
surgery are reported in Table 3.
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TABLE 3
Radiographic Parameters®
Variable Revision Cases (n = 124) Primary Cases (n = 268) P
Alpha angle anteroposterior view, deg
Preoperative 65.5 = 19 59.6 = 18 .01 (ES, 0.127, small)
Postoperative 54.3 + 17 53.4 + 15.1 .83 (NS)
P <.001 (ES, 0.616, large) <.001 (ES, 0.578, large)
Lateral center-edge angle, deg
Preoperative 343 =6 345 *+ 6 .68 (NS)
Postoperative 314+ 8 33.0 £ 7 .01 (ES, 0.127, small)
P <.001 (ES, 0.447, medium) <.001 (ES, 0.288, small)

“Data are shown as mean *= SD. Bold values indicate a statsitcally significant finding. ES, effect size. NS, not significant.
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Figure 2. Differences in survival between revision and primary cases.

Survivorship and Regression Analysis

A total of 21 cases in the revision group required a third
arthroscopy (17%), the reasons for which are detailed in
Table 2. The mean time to further surgery was 22 * 12
months. Eight cases (6.5%) had converted to THR by 5
years at a mean of 15 = 8 months following revision sur-
gery. In contrast, 4 (1.5%) cases in the primary group con-
verted to THR at a mean of 30 *+ 22 months, which was
a statistically lower conversion rate (P = .008) compared
with the revision group. The differences in survival
between the groups are illustrated in Figure 2. Revision
surgery and age at the time of surgery were identified as
predictive of THR conversion. For every unit increase in
age at the time of surgery, the likelihood of THR increased
by 1.13 (95% CI, 1.060-1.204; P < .001). Seven times
increased likelihood of THR conversion for those undergo-
ing revision surgery compared with primary scopes was
observed (95% CI, 1.931-26.566; P = .03).

PROs and MCID

Before revision surgery, revision patients reported statisti-
cally lower scores mHHS, UCLA, SF-36, and WOMAC

than primary surgical cases, all of which were small in
magnitude. At 5 years, the only difference between the
groups was the distribution of mHHS scores, which was
lower in the revision group, although this difference was
also small in magnitude (Table 4). The full complement
of PRO scoring before and at 5 years is reported in Table
4. The threshold for MCID for the mHHS was 9 points,
UCLA 2 points, SF-36 9 points, and WOMAC 8 points.
There was no difference in the rate of MCID achieved
between revision and primary cases for any PRO (Table
5). MCID achievement ranged from 53% to 73% of cases.

Revision Case Subanalysis

A subanalysis of revision cases between those who had
their index surgery at our clinic (n = 76) and those who
had the initial procedure elsewhere (n = 48) was under-
taken. Before revision, cases in which the index procedure
was carried out at another institution had significantly
larger preoperative alpha angles (72 = 18 vs 61 * 19;
P = .002; ES, 0.274, small). This between-group difference
was maintained following revision surgery (60 = 18 vs 51
+ 15; P = .007; ES, 0.247, small). There was no difference
between the groups for the lateral center-edge angle either



6 Mullins et al

The Orthopaedic Journal of Sports Medicine

TABLE 4
PRO Scores for Revision and Primary Cases®
PRO Revision Primary p
mHHS
Preoperative 72 (66-83) 76 (69-91) <.001 (ES, 0.172, small)
Postoperative 96 (75-100) 96 (85-100) .003 (ES, 0.164, small)
P <.001 (ES, 0.547, large) <.001 (ES, 0.611, large)
UCLA
Preoperative 6 (4-9) 7 (5-9) .01 (ES, 0.133, small)
Postoperative 8 (6-10) 9 (6-10) .07 (N.S)
P <.001 (ES, 0.444, medium) <.001 (ES, 0.361, medium)
SF-36
Preoperative 67 (46-76) 73 (60-86) <.001 (ES, 0.238, small)
Postoperative 83 (72-93) 87 (78-94) .29 (N.S)
P <.001 (ES, 0.640, large) <.001 (ES, 0.523, large)
WOMAC
Preoperative 24 (9-39) 18 (7-31) .009 (ES, 0.133, small)
Postoperative 6 (0-14) 4 (1-14) .58 (N.S)
P .002 (ES, 0.421, medium) <.001 (ES, 0.516, large)

“Data are shown as median and interquartile range. Bold values indicate a statistically signficant finding. mHHS, modified Harris Hip
Score; N.S, Notsignificant; PRO, patient-reported outcome; SF-36, 36-Item Short Form Health Survey; UCLA, University of California, Los
Angeles; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index.

TABLE 5
MCID Achievement®
PRO Revision Primary P
mHHS, %
Achieved 65 73 .28 (N.S)
Did not achieve 35 27
UCLA, %
Achieved 63 65 .78 (N.S)
Did not achieve 37 35
SF-36, %
Achieved 57 66 .30 (N.S)
Did not achieve 43 34
WOMAC, %
Achieved 63 62 .85 (N.S)
Did not achieve 37 38

“MCID, minimal clinically important difference; Data is pre-
sented as percentage of those achieving or not acheiving MCID;
mHHS, modified Harris Hip score; N.S, Not significant; PRO,
patient-reported outcome; SF-36, 36-Item Short Form Health Sur-
vey; UCLA, University of California, Los Angeles; WOMAC, West-
ern Ontario and McMaster Universities Osteoarthritis Index.

before (34 = 5 vs 35 + 8; P = .46) or following (32 = 7 vs 31
+ 7; P = .26) revision surgery. Preoperatively, those com-
ing from other institutions had significantly poorer
WOMAUC scores (33 vs 19; P = .02; ES = 0.207, small). At
5 years, there was no difference between subgroups for
any PRO. There was no difference in the survival rate
between subgroups at 5 years (P = .92), although those
coming from other institutions had a higher rate of further
arthroscopy than revision cases that had their index sur-
gery at our clinic (35% vs 12%; P = .007; ES, 0.284, small).
A chi-square analysis was also conducted to determine the

differences between cases with labral repair/debridement
compared with excision/labral reconstruction with respect
to THR conversion and further arthroscopy. There was
no difference in the proportion of cases who converted to
THR or further arthroscopy between labral excision/graft
and repair/debridement (P = .86). There were also no dif-
ferences between these groups for any PRO (P > .05 for
all).

DISCUSSION

The aim of the study was to determine the 5-year out-
comes, including THR conversion rates and changes in
PROs of revision procedures compared with primary hip
arthroscopy cases. The results indicate a greater conver-
sion to THR in revision cases at 5 years. Of revision cases,
17% required further arthroscopy. Where THR was
avoided, improvements in PROs were observed. Despite
revision cases’ reporting inferior PRO scores before sur-
gery, there was no difference in PRO scoring at 5 years
except for the distribution of the mHHS. Any statistically
significant differences between the groups for PROs at
either time point were small in magnitude as denoted by
small effect sizes. Most cases in both groups achieved
MCID for each PRO. Age at the time of surgery and revi-
sion were predictive of THR conversion.

The results of the study support the previous research
published with short-term follow-up and are encouraging
for long-term survival of the hip joint. The THR rate
observed here (6.5%) is comparable with that reported by
some previous studies that have ranged from 0% to
14.3% 17913141932 The mean time to THR in the current
study was 15 months. In a similar cohort with 12-month
follow up, Mygind-Klavsen and colleagues® reported
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a 6.4% conversion to THR within 12 months of revision
arthroscopy. Revision procedures, therefore, have the
potential to deteriorate relatively quickly. In one of the
few studies with a similar follow-up time to that reported
here, Maldonado et al®' reported a conversion to THR
and/or hip resurfacing rate of 15% (with a relative risk of
2.7 at 5 years), which is significantly higher than reported
in our study. Their study had a predominantly female
cohort. Female sex has been identified previously as
a risk factor for THR conversion.?* In contrast, most cases
in the current study were male, reflecting the footfall
through the clinic. In this instance, age and revision sur-
gery were identified as risk factors for THR conversion in
regression analysis.

The decision to undertake revision surgery is based on
unresolved symptoms, clinical factors, and radiographic
findings identifiable during diagnostic workup. Similar to
previous studies, residual bony deformity was the main
indication for revision procedures, as demonstrated by
higher alpha angles in the revision group. In the revision
group, 17% underwent a further arthroscopy, which is
higher than that previously reported.?® Capsular plication
was the most common indication for further surgery.
Advances in surgical technique may account for this. The
capsuloligamentous complex that surrounds the hip joint
provides stability and limits extension and external rota-
tion, which in turn resists anterior translation and sublux-
ation of the femoral head. Increased proprioception
provided by this complex increases overall function of the
hip joint. Capsular closure and/or capsular plication follow-
ing surgery is advised to restore or improve capsular ten-
sion and improve stability of the joint.® Before 2013,
capsular repair following arthroscopic surgery was not rou-
tine at the clinic. It should be noted, however, the capsulot-
omy used by the senior author is a limited interportal
capsulotomy, which is much less invasive than a T-capsu-
lotomy. Repairing the capsule will improve overall stability
of the joint and may reduce the need for repeated arthros-
copies. Our previously published data, however, have indi-
cated that, in the absence of an interportal repair, patients
exhibit similar improvements following surgery to those
with a repair.!® Patients in this cohort, however, were
matched by capsular repair ensuring an even distribution
of those with and without repair across both groups.

The goals of hip preservation are to sustain the natural
structure of the joint for as long as possible while alleviat-
ing symptoms associated with hip pathology. In the cur-
rent paper, revision cases had poorer labral tissue quality
than primary cases, resulting in higher rates of excision
and debridement than primary cases. The lack of labral tis-
sue has previously been associated with increased risk of
joint deterioration and inferior outcomes.'® Labral recon-
struction has been developed to address this problem.
The outcomes of labral reconstruction show improved
symptoms in revision cases, although they are still lower
than primary arthroscopies.!”3® Locks et al?® examined
revision following labral reconstruction with 2-year fol-
low-up. There was a 14% THR rate mostly in female
patients; where THR was avoided, improvement in PROs
was observed, which was similar to the control group at 2
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years. In the current series, a total of 19% of revision cases
required excision of a poor-quality labrum and 4 of these
cases (3.2%) underwent labral reconstruction. When a sub-
analysis of revision cases was undertaken comparing those
with preservation of the natural labrum (repair/debride-
ment) versus excision/reconstruction, there were no differ-
ences with respect to THR conversion, further arthroscopy
rates, or PROs at 5 years. This may indicate that providing
all residual deformity is corrected, adhesions are resected,
and the capsule is rebalanced, patients will have a similar,
good outcome whether the labrum is of good quality and
preserved (repaired/debrided) or poor quality and resected
(excised/reconstructed). Although, for those revision cases
where a previous labral excision was undertaken, a newly
formed “pseudolabrum” can be clearly observed covering
the acetabular rim and therefore may retain some of the
original labral functions (sealing and stability).

Irrespective of what tool is used, PROs give an impor-
tant benchmark of hip function and pain levels during
activities of daily living and with more vigorous activity.
Supporting previous literature that has included primary
cases as a comparison, the current study indicates that
before surgery, revision cases reported inferior levels of
hip function during activities of daily living and physical
activity.2>2%25 It is important to note, however, that any
differences in PRO scoring between the groups reported
here either at baseline or at follow-up were small in mag-
nitude. Furthermore, these differences were within the
MCID thresholds, indicating that differences, although
statistically significant, may not be clinically relevant.
The MCID is a commonly used metric in clinical literature
used to determine the smallest change that would be
worthwhile to the patient. In 2018, Nwachukwu et alZ®
quantified the MCID in a group of revision patients with-
out a control arm. As well as improvements in raw scoring
for PROs, the authors reported that 65% of patients
achieved MCID for the Hip Outcome Score Sports-Specific
subscale score. The authors did not provide the percentage
of patients who achieved MCID for the other PROs used. A
similar proportion of cases in the current study achieved
MCID for the UCLA, a measure of physical activity. Addi-
tionally, most cases achieved MCID for all metrics used
with no statistical difference between revision and primary
cases with respect to MCID achievement.

Limitations

There are some limitations of the study which must be con-
sidered. This is a retrospective analysis; however, all out-
comes were collected prospectively throughout the study
period. Lost follow-up was observed in our study; however,
there were no differences between cases lost to follow-up
and reviewed cases with respect to radiological parameters
or baseline pain and function levels. This indicates that
those who were not reviewed are unlikely to have deterio-
rated to a greater extent than those who were reviewed.
There was also no difference in the rate of lost follow-up
between revision and control cases. All cases in the study
were operated on by a single high-volume hip surgeon
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(P.C.), and while this may limit the generalizability of the
results, it does add consistency to the surgical treatment.
There are newer PROs in hip arthroscopy literature that
were not included here. All PROs used in this study are
well-established, validated measures of hip-specific func-
tion, activity level, and general health, with high sensitiv-
ity and specificity. Radiological assessment was not
undertaken at the 5-year period, which would have given
more information on the progression of hip osteoarthritis.

CONCLUSION

Residual bony deformities were the most common indica-
tion for revision procedures. High survival rates are
observed in this cohort at 5 years, although they may dis-
play a higher conversion to THR than primary cases. If fur-
ther surgical procedures can be avoided, revision cases
show improvements in pain and function and achieve the
MCID at a similar rate to primary cases.

ORCID iDs

Karen Mullins
David Filan

https://orcid.org/0000-0002-8473-3732
https://orcid.org/0000-0001-6600-327X

REFERENCES

1. Aprato A, Jayasekera N, Villar RN. Revision hip arthroscopic surgery:
outcome at three years. Knee Surg Sports Traumatol Arthrosc.
2014;22:932-937.

2. Battistelli M, Tassinari E, Trisolino G, et al. Hip labral morphological
changes in patients with femoroacetabular impingement speed up
the onset of early osteoarthritis. Calcif Tissue Int. 2023;112(6):666-
674.

3. Bedard NA, Pugely AJ, Duchman KR, Westermann RW, Gao Y, Call-
aghan JJ. When hip scopes fail, they do so quickly. J Arthroplasty.
2016;31(6):1183-1187.

4. Carton P, Filan D, Mullins K. Survivorship rate and clinical outcomes
10 years after arthroscopic correction of symptomatic femoroacetab-
ular impingement. Am J Sports Med. 2022;50(1):19-29.

5. Carton PF, Filan D. Labral cuff refixation in the hip: rationale and
operative technique for preserving the chondrolabral interface for
labral repair: a case series. J Hip Preserv Surg. 2018;5(1):78-87.

6. Carton PF, Filan DJ. The clinical presentation, diagnosis and patho-
genesis of symptomatic sports-related femoroacetabular impinge-
ment (SRFAI) in a consecutive series of 1021 athletic hips. Hip Int.
2019;29(6):665-673.

7. Domb BG, Gui C, Hutchinson MR, Nho SJ, Terry MA, Lodhia P. Clin-
ical outcomes of hip arthroscopic surgery: a prospective survival
analysis of primary and revision surgeries in a large mixed cohort.
Am J Sports Med. 2016;44(10):2505-2517.

8. Domb BG, Philippon MJ, Giordano BD. Arthroscopic capsulotomy,
capsular repair, and capsular plication of the hip: relation to atrau-
matic instability. Arthroscopy. 2013;29(1):162-173.

9. Domb BG, Stake CE, Lindner D, El-Bitar Y, Jackson TJ. Revision hip
preservation surgery with hip arthroscopy: clinical outcomes.
Arthroscopy. 2014;30(5):581-587.

10. Filan D, Carton P. Routine inter-portal capsular repair does not lead
to superior clinical outcome following arthroscopic FAI correction
with labral repair. Arthroscopy. 2020;36(5):1323-1334.

11. Ganz R, Parvizi J, Beck M, Leunig M, No6tzli H, Siebenrock KA. Fem-
oroacetabular impingement: a cause for osteoarthritis of the hip. Clin
Orthop Relat Res. 2003;417:112-120.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

The Orthopaedic Journal of Sports Medicine

Griffin DR, Dickenson EJ, O’Donnell J, et al. The Warwick Agreement
on femoroacetabular impingement syndrome (FAI syndrome): an
international consensus statement. Br J Sports Med. 2016;50(19):
1169-1176.

Gupta A, Redmond JM, Stake CE, Dunne KF, Hammarstedt JE,
Domb BG. Outcomes of revision hip arthroscopy: 2-year clinical fol-
low-up. Arthroscopy. 2016;32(5):788-797.

Gwathmey FW, Jones KS, Thomas Byrd JW. Revision hip arthros-
copy: findings and outcomes. J Hip Preserv Surg. 2017;4(4):318-323.
Heerey JJ, Srinivasan R, Agricola R, et al. Prevalence of early hip OA
features on MRI in high-impact athletes. The femoroacetabular
impingement and hip osteoarthritis cohort (FORCe) study. Osteoar-
thritis Cartilage. 2021;29(3):323-334.

Hevesi M, Krych AJ, Johnson NR, et al. Multicenter analysis of mid-
term clinical outcomes of arthroscopic labral repair in the hip: mini-
mum 5-year follow-up. Am J Sports Med. 2018;46(2):280-287.
Jimenez AE, Lee MS, Owens JS, et al. Revision hip arthroscopy with
labral reconstruction for irreparable labral tears in athletes: minimum
2-year outcomes with a benchmark control group. Am J Sports Med.
2022;50(6):1571-1581.

Kemp JL, Collins NJ, Roos EM, Crossley KM. Psychometric proper-
ties of patient-reported outcome measures for hip arthroscopic sur-
gery. Am J Sports Med. 2013;41(9):2065-2073.

Larson CM, Giveans MR, Samuelson KM, Stone RM, Bedi A. Arthro-
scopic hip revision surgery for residual femoroacetabular impinge-
ment (FAI) surgical outcomes compared with a matched cohort
after primary arthroscopic FAl correction. Am J Sports Med.
2014;42(8):1785-1790.

Locks R, Bolia IK, Utsunomiya H, Briggs KK, Philippon MJ. Revision
hip arthroscopy after labral reconstruction using iliotibial band auto-
graft: surgical findings and comparison of outcomes with labral
reconstructions not requiring revision. Arthroscopy. 2018;34(4):
1244-1250.

Maldonado DR, Kyin C, Rosinsky PJ, et al. Minimum 5-year out-
comes for revision hip arthroscopy with a prospective subanalysis
against a propensity-matched control primary group. Am J Sports
Med. 2021;49(8):2090-2101.

Martin RL, Philippon MJ. Evidence of validity for the hip outcome
score in hip arthroscopy. Arthroscopy. 2007;23(8):822-826.
Monahan PF, Jimenez AE, Owens JS, et al. Revision hip arthroscopy
in high-level athletes: minimum 2-year outcomes comparison to
a propensity-matched primary hip arthroscopy control group. Am J
Sports Med. 2021;49(13):3582-3591.

Mygind-Klavsen B, Nielsen TG, Lund B, Lind M. Clinical outcomes
after revision hip arthroscopy in patients with femoroacetabular
impingement syndrome (FAIS) are inferior compared to primary pro-
cedures. Results from the Danish Hip Arthroscopy Registry (DHAR).
Knee Surg Sports Traumatol Arthrosc. 2021;29:1340-1348.
Newman JT, Briggs KK, McNamara SC, Philippon MJ. Outcomes
after revision hip arthroscopic surgery in adolescent patients com-
pared with a matched cohort undergoing primary arthroscopic sur-
gery. Am J Sports Med. 2016;44(12):3063-3069.

Newman JT, Briggs KK, McNamara SC, Philippon MJ. Revision hip
arthroscopy: a matched-cohort study comparing revision to primary
arthroscopy patients. Am J Sports Med. 2016;44(10):2499-2504.
Norman GR, Sloan JA, Wyrwich KW. Interpretation of changes in
health-related quality of life: the remarkable universality of half a stan-
dard deviation. Med Care. 2003;41(5):582-592.

Nwachukwu BU, Chang B, Rotter BZ, Kelly BT, Ranawat AS, Nawabi
DH. Minimal clinically important difference and substantial clinical
benefit after revision hip arthroscopy. Arthroscopy. 2018;34(6):
1862-1868.

O’Connor M, Steinl GK, Padaki AS, Duchman KR, Westermann RW,
Lynch TS. Outcomes of revision hip arthroscopic surgery: a system-
atic review and meta-analysis. Am J Sports Med. 2020;48(5):1254-
1262.

Ross JR, Clohisy JC, Bedi A, Zaltz I. Why does hip arthroscopy fail?
Indications and PEARLS for revision success. Sports Med Arthrosc
Rev. 2021;29(1):44-51.



The Orthopaedic Journal of Sports Medicine Revision Arthroscopy for FAI 9

31. Thorborg K, Holmich P, Christensen R, Petersen J, Roos EM. The 33. White BJ, Patterson J, Herzog MM. Revision arthroscopic acetabular
Copenhagen Hip and Groin Outcome Score (HAGOS): development labral treatment: repair or reconstruct? Arthroscopy. 2016;32(12):
and validation according to the COSMIN checklist. Br J Sports Med. 2513-2520.
2011;45(6):478-491. 34. Zimmerer A, Ramoser A, Streit M, et al. Osteoarthrosis, advanced

32. Tissot C, Merlini L, Mercier M, Bonin N. Reasons for and functional age, and female sex are risk factors for inferior outcomes after hip
results of repeated hip arthroscopy: a continuous prospective study arthroscopy and labral debridement for FAI Syndrome-Case Series
of 17 revisions out of 295 primary hip arthroscopies at mean 28 with  minimum 10-year follow-up. Arthroscopy. 2021;37(6):1822-
months’ follow-up. Orthop Traumato Surg Res. 2017;103(5):645-649. 1828.

APPENDIX TABLE Al
Demographics of Followed-up Cases and Lost to Follow-Up Cases®

Variable Followed-up (n = 392) Lost to Follow-up (n = 151) P
Sex, %
Male 74 88 <.001 (ES = 0.152, small)
Female 26 12
Tonnis grade, %
0 78 82 27 (NS)
1 22 18
Surgical treatment of the labrum, %
Excision 12 5 .09 (NS)
Debridement 10 9
Repair 78 86
Capsular repair, %
No repair 33 6 <.001 (ES, 0.268, small)
Repaired 67 94
Age at surgery, y 32 =10 28 £ 9 <.001 (ES, 0.420, small)
Preoperative alpha angle, deg 61 = 19 61 = 17 .53 (NS)
Preoperative lateral center-edge angle, deg 34 +6 34 +7 .53 (NS)
Preoperative mHHS 76 (68-86) 76 (70-86) .34 (NS)
Preoperative UCLA 6 (5-9) 6 (5-9) .92 (NS)
Preoperative SF-36 71 (57-83) 71 (56-83) .78 (NS)
Preoperative WOMAC 19 (8-34) 16 (7-29) .23 (NS)

“Data are presented as mean + SD or median (interquartile range). mHHS, modified Harris Hip Score; SF-36, 36-Item Short Form Health
Survey; NS; not significant; UCLA, University of California Los Angeles score; WOMAC, Western Ontario and McMaster Universities Oste-
oarthritis Index.



