
From Wes
Research Cen
for Sports M

The autho
funding: B.J
Nephew for
opment for
Linvatec. M
Professional
Orthopaedics
fessional Res
Carolina at C
the consultin

Received F
Address c

1830 Frank
prismresearc

� 2016 b
0749-8063
http://dx.d
Revision Arthroscopic Acetabular Labral Treatment:
Repair or Reconstruct?
Brian J. White, M.D., Julie Patterson, B.S., R.N., and Mackenzie M. Herzog, M.P.H.
Purpose: To compare the outcome of labral repair versus labral reconstruction in patients presenting to a single surgeon
for revision hip arthroscopy following previous labral treatment.Methods: Patients who underwent revision labral repair
or labral reconstruction using iliotibial band allograft, after previous labral debridement or repair, between 2009 and 2013
were identified. Hips that underwent revision labral reconstruction were further stratified into 2 graft groups (freeze-dried
v frozen allograft). Exclusion criteria were age <16 years, previous open hip surgery, or previous labral reconstruction.
Failure was defined by subsequent intra-articular hip surgery. Results: 113 hips (15 repair, 98 reconstruction) met the
inclusion criteria. Patients who underwent revision labral repair were younger than patients who underwent revision
labral reconstruction (27.8 years v 34.6 years; P ¼ .02). Follow-up was obtained from 14 (93%) labral repairs at an average
of 4.7 years postoperation (range: 2.0-6.0 years) and 90 (92%) labral reconstructions at an average of 2.4 years post-
operation (range: 2.0-4.0 years). Seven of 14 (50%) labral repair hips failed compared with 11/90 (12%) labral recon-
struction hips (P < .01). Six of 61 (10%) frozen allografts failed compared with 5/29 (17%) freeze-dried allografts
(P ¼ .32). Patients who underwent revision labral repair were 4.1 (95% confidence interval 1.9, 8.8) times more likely to
fail than patients who underwent revision labral reconstruction. Conclusions: Patients who underwent revision labral
repair following previous repair or debridement were 2.6 times more likely to fail than patients who underwent revision
labral reconstruction, controlling for calendar time. In addition, revision labral reconstruction with frozen allograft had
lower propensity of failure than freeze-dried allograft. However, there was no statistically significant difference in patient-
reported outcome scores between the 2 groups. Based on these results, complete labral reconstruction with longer,
nonsegmental graft led to a lower failure rate in this study population and can be considered for treatment of patients
presenting for revision labral treatment. Level of Evidence: Level III, retrospective comparative study.
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continuously developed and improved. These proced-
ures have progressed from the original labral debride-
ment procedure1 to more recent labral-preserving
procedures, such as arthroscopic labral repair2 and
arthroscopic labral reconstruction.3,4

Outcomes following hip arthroscopy have shown
promising results, particularly among patients who
undergo labral-preserving procedures. A prospective
study of patient-reported outcomes following primary
arthroscopic labral repair among 38 hips found that 4
hips (11%) required revision arthroscopy at a mean of
10 months postoperatively, and the mean improvement
in Modified Harris Hip Score (MHHS) was 18.9 points,
from 70.5 points preoperatively to 89.4 points at 2-year
follow-up.5 Another study compared 50 hips that un-
derwent labral refixation to 44 hips that underwent
labral debridement and found that at a mean follow-up
of 42 months, patients who had labral refixation had
significantly higher patient-reported outcome scores.6

In addition, the authors reported that 4 hips (9.1%)
in the labral debridement group and 4 hips (8.0%) in
the labral refixation group failed treatment, where
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failure was defined as MHHS <70 or subsequent
intra-articular surgery.6

Despite the promising patient-reported outcomes
following arthroscopic labral treatment, there remains a
subset of patients who fail the initial hip arthroscopy
and require a revision procedure. A recent systematic
review of outcomes following all types of hip arthros-
copy among 6,134 patients found that 6.4% of
surgeries went on to reoperation.7 Another systematic
review of indications and outcomes for revision hip
arthroscopy found that 77.9% of revision operations
included labral treatment.8 Although most patients re-
ported improvement in symptoms following revision
hip arthroscopy, 14.6% of patients failed the revision
hip arthroscopy and moved on to a third procedure.8

Given the continual growth and development in hip
arthroscopy techniques, there are now several options
for labral treatment in the revision hip arthroscopy
setting, and the optimal technique remains widely
debated. Techniques that do not preserve the labral
tissue have largely fallen out of favor, but both revision
labral repair9 and revision labral reconstruction10 pre-
sent viable options for treatment of recurrent labral
pathology. The purpose of this study was to compare
the outcome of labral repair versus labral reconstruc-
tion in patients presenting to a single surgeon for
revision hip arthroscopy following previous labral
treatment. The hypothesis was that patients who pre-
sent for revision hip arthroscopy and undergo acetab-
ular labral reconstruction will have a lower failure rate
and improved patient-reported outcomes compared
with patients who undergo acetabular labral repair.

Methods

Participant Selection
This was an institutional review boardeapproved

retrospective cohort study of all patients who under-
went revision arthroscopic labral treatment of the hip
by a single surgeon (B.J.W.) between September 2009
and December 2013. During the study period, all pa-
tients who were scheduled to undergo arthroscopic
labral treatment were prospectively enrolled into a hip
registry that included a preoperative subjective ques-
tionnaire and postoperative follow-up questionnaire at
the 3-month, 6-month, 9-month, and annual follow-up
visits. All hips that underwent arthroscopic labral repair
or labral reconstruction and had previous labral repair
or labral debridement were selected from the registry
for inclusion in this retrospective cohort. There were
125 hips that met the inclusion criteria for the study.
Patients who were <16 years of age (n ¼ 2 hips), hips
that had a previous labral reconstruction (n ¼ 2), or
hips that had a previous open surgical hip dislocation
(n ¼ 8) were excluded, leaving 113 hips among 104
patients.
Diagnosis of labral pathology was made by clinical
examination and magnetic resonance imaging. Revi-
sion hip arthroscopy was indicated if the patient had a
magnetic resonance imagingeconfirmed labral retear
or high clinical suspicion for a retear (including positive
diagnostic injection), had residual or new hip pain that
was reproduced with anterior impingement maneuver,
failed nonoperative treatment for the current symp-
toms, and had preserved joint space (Tonnis grade 0 or
1). Patients who met the indications for revision hip
arthroscopy were treated with either arthroscopic labral
repair or labral reconstruction using iliotibial band
allograft. The treatment choice was generally made
based on a shift in the lead surgeon’s practice. Patients
who underwent revision hip arthroscopy with labral
repair were treated from September 2009 to December
2011, and patients who underwent revision hip
arthroscopy with labral reconstruction were treated
from April 2011 to December 2013. In 2012, the lead
surgeon began only performing arthroscopic labral
reconstruction in the revision setting due to an unac-
ceptable failure rate with the revision repairs. Between
April 2011 and December 2011, indications for labral
reconstruction versus labral repair were labral tissue
>8 mm or <2 to 3 mm or an irreparable labral tear.
Hips that were included in the cohort were separated
into 2 exposure groups: revision labral repair and
revision labral reconstruction.
Hips that underwent revision labral reconstruction

were further stratified into 2 groups for each graft type,
including freeze-dried allograft and frozen allograft.
Hips treated from April 2011 to April 2012 using labral
reconstruction were exclusively treated with freeze-
dried allograft; however, the lead surgeon began tran-
sitioning to frozen allograft after April 2012. Beginning
in December 2012, the lead author transitioned to
exclusive frozen allograft use primarily because of graft
availability, in addition to the potential benefits of
longer grafts, and similarity to native tissue.

Data Collection
Data were collected subjectively at the time of the

preoperative visit for the index procedure and post-
operatively at the time of most recent follow-up by a
research assistant either in the clinic or by mail. Data
were also collected objectively from the clinical exam-
ination visits (typically through postoperative year 1)
and at the time of surgery. Subjective questionnaire
data included the Modified Harris Hip Score (MHHS),11

the Lower Extremity Function Score (LEFS),12 a visual
analog scale for average pain at rest, average pain with
daily activities, and average pain with athletic activities.
Although the LEFS has not been validated for assess-
ment of nonarthritic hip conditions, it has been shown
to be valid, reliable, and responsive for use in patients
with hip osteoarthritis13 and has been used for



Fig 1. Arthroscopic view from the anterolateral portal of a left
hip showing re-torn previous 2 anchor labral repair.

Fig 2. Arthroscopic view of the same left hip from the ante-
rolateral portal with the hip reduced. The re-torn labrum is
severely inflamed and scarred into the hip capsule.
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assessment of outcomes in patients undergoing treat-
ment of nonarthritic hip pathology.14,15 In addition, it
assesses an important domain of physical activities of
daily living that the study team felt was appropriate and
ideal to measure patient-reported outcome in this
population. Patient-rated overall satisfaction on a scale
from 1 to 10 (10, extremely satisfied) was also collected
at the most recent follow-up. The outcome score was
only calculated if it was completed in its entirety. If
more than 1 outcome score (MHHS, LEFS, or visual
analog scale) was missing, the patient was considered to
have incomplete follow-up and was not included in the
analysis of follow-up data.
The lead surgeon recorded all objective data,

including clinical, radiographic, and surgical data
points. The number of previous procedures performed
on the ipsilateral hip and the type of previous labral
treatment, which were reported to the surgeon by the
patient, were also recorded. Surgical data included
assessment of the femoral head and acetabular carti-
lage, labral quality, femoroacetabular impingement,
and capsular quality. Any concomitant procedures at
the time of the index procedure were also recorded.
Failures were defined as the need for revision surgery
on the ipsilateral hip.

Surgical Technique
The surgical techniques used for hips with previous

labral repair or debridement (Figs 1 and 2) were those
that were previously reported for arthroscopic labral
repair2 and arthroscopic labral reconstruction.4 Briefly,
for the revision labral repair, the technique involved
standard hip arthroscopy exposure, separating the
labral tissue from the capsule, removing adhesions,
and repairing the labrum with circumferential sutures.
For revision labral reconstruction, all procedures were
complete reconstruction, not segmental. For the
purposes of this manuscript, we consider longer grafts
that span the complete area of the native labrum to be
complete reconstructions while reconstructions that
leave residual labral tissue intact to be segmental. The
technique involved working on the central compart-
ment whereas the joint was reduced in the peripheral
compartment. This allowed for visualization of the
anteroinferior joint and dissection from a normal
capsulolabral junction into the scar to separate the
capsule from the labrum, which allowed for preser-
vation of the hip capsule and full labral and scar
resection. Freeze-dried or frozen iliotibial band allo-
graft was used to create a graft that was overestimated
by 1 cm, which prevents the graft from being too short
(Fig 3). The goal of the labral reconstruction is to
provide a perfect seal between the reconstructed
labrum and the femoral head (Fig 4). For both revision
procedures, bony work to address residual femo-
roacetabular impingement was performed when
necessary.

Postoperative Management
Patients who underwent revision labral repair and

revision labral reconstruction followed a similar post-
operative rehabilitation program. They began super-
vised physical therapy during the week following
surgery and were limited to 30% weight bearing for
4 weeks following the procedure. Patients who under-
went concomitant microfracture were limited to 20%
weight bearing for an additional 2 weeks.

Statistical Analysis
Statistical analysis was conducted using Statistical

Analysis Software 9.4 (SAS Institute, Cary, NC).
Descriptive statistics were calculated overall and strati-
fied by group. For comparisons of demographic data



Fig 4. Arthroscopic view of the same left hip from the ante-
rolateral portal. The hip is reduced showing an excellent seal
between the labral reconstruction and the femoral head.

Fig 3. Arthroscopic view of the same left hip after 10 cm
labral reconstruction with frozen fascia lata allograft fixed
with 8 anchors viewed from the anterolateral portal.
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involving continuous variables, Wilcoxon rank sum test
was used because of the small sample size in the repair
group. For comparisons involving dichotomous vari-
ables, Fisher exact test was used.
Multivariable log-binomial regression was used to

assess the association between group (revision repair v
revision reconstruction) and failure, which was
defined as any subsequent ipsilateral, intra-articular
hip surgery. Revision repair was compared to revi-
sion reconstruction overall and also to each graft type
(freeze-dried or frozen allograft). The crude risk ratio
and 95% confidence interval (CI) were calculated. A
model including calendar time was also used to
calculate an adjusted risk ratio and 95% CI. Although
there are many variables that may be associated with
the outcomes of interest (failure and patient-reported
outcome scores), such as concomitant procedures or
other patient characteristics, very few are also asso-
ciated with the exposure of interest for this study
(choice of revision labral procedure). In fact, over the
study period, the motivation for performing one
procedure versus the other was driven almost exclu-
sively by calendar time, which also may affect the
propensity for failure due to learning curve and/or
differential follow-up time. Therefore, because a true
confounder must be associated with both the expo-
sure and outcome of interest, calendar time was
adjusted for in the analysis, to attempt to reduce
confounding bias.
Comparison of subjective outcome scores was per-

formed for those patients who did not fail. For com-
parison between the revision repair and revision
reconstruction groups, Wilcoxon rank sum test was
used for all subjective outcome scores. Statistical
significance was determined using 2-sided tests and a
95% significance level.
Results
Of the 113 hips that met the inclusion criteria, 15 hips

had a revision repair and 98 hips had a revision
reconstruction. The mean age at the time of surgery
was 34 years (range: 16-60 years). The demographic
and surgical information by group for the patients
included in the cohort is listed in Table 1. Among hips
that underwent revision reconstruction, the mean graft
length was 8.0 cm (range: 4.2-11.0 cm). Twenty-nine
(30%) of the reconstructed hips had a freeze-dried
allograft and 69 (70%) had a frozen allograft. There
was a significant difference in graft length between the
freeze-dried and frozen allografts (6.5 � 1.5 v 8.6 �
0.7 cm, respectively; P < .0001).
Follow-up was available for 104 hips (92%) at a mean

of 2.6 years postoperatively (range: 2.0-6.0 years). Nine
hips (8%) were lost to follow-up or had incomplete
follow-up data. Fourteen hips (93%) from the revision
labral repair group completed follow-up at a mean of
4.7 years postoperatively (range: 2.0-6.0 years), and 90
hips (92%) from the revision labral reconstruction
group completed follow-up at a mean of 2.4 years
postoperatively (range: 2.0-4.0 years). All patients had
a minimum of 2-year follow-up.
Overall, 18 hips (17%) failed treatment at a mean of

20.8 months postoperatively (range: 7.3-42.2 months).
There was a statistically significant difference in failure
rate between the revision labral repair group and the
revision labral reconstruction group (P < .01). In the
revision labral repair group, 7 hips (50%) failed at a
mean of 17.0 months postoperatively (range:
7.3-30.4 months). In the revision labral reconstruction
group, 11 hips (12%) failed at a mean of 23.6 months
(range: 9.3-42.2 months). Within the labral reconstruc-
tion group, 6 of 61 (10%) frozen allografts failed



Table 1. Demographic and Operative Information for Patients
Who Underwent Revision Arthroscopic Labral Treatment of
the Hip, 2009-2013 (n ¼ 113)

Revision Labral
Repair (n ¼ 15)

Revision Labral
Reconstruction

(n ¼ 98) P Value

Gender .55
Male 5 (33%) 26 (27%)
Female 10 (67%) 72 (73%)

Age, years 27.8 � 11.8 34.6 � 10.2 .02
Number of

previous
surgeries

1.0 � 0.0 1.1 � 0.3 .15

Previous labral
debridement*

3 (33%) 16 (19%) .39

Acetabular cartilage status
Normal 8 (53%) 22 (23%) .02
Grade 1 3 (20%) 2 (2%) .02
Grade 2 2 (13%) 46 (48%) .02
Grade 3 2 (13%) 19 (20%) .73
Grade 4 0 (0%) 7 (7%) .59

Femoral head cartilage status
Normal 11 (73%) 68 (69%) >.99
Grade 1 2 (13%) 8 (8%) .62
Grade 2 2 (13%) 14 (14%) >.99
Grade 3 0 (0%) 8 (8%) .59
Grade 4 0 (0%) 0 (0%) >.99

Concomitant procedures
Femoral
osteoplasty
for cam

4 (27%) 6 (6%) <.01

Acetabular rim
trimming
for pincer

2 (13%) 12 (12%) .28

Treatment of
combined
FAI

1 (7%) 68 (69%) <.01

Microfracture 0 (0%) 6 (6%) >.99
Chondroplasty 2 (13%) 41 (42%) .04
Psoas release 3 (20%) 28 (29%) .76

NOTE. Data shown as n (%) or mean � standard deviation.
FAI, femoroacetabular impingement.
*Data available for 92 hips (81%).

Table 2. Comparison of Patient-Reported Outcomes for
Patients Who Underwent Revision Arthroscopic Labral
Treatment of the Hip From 2009 to 2013 and Did Not Fail
Treatment at Mean 2.6 Years Follow-up (n ¼ 86)

Revision Labral
Repair (n ¼ 7)

Revision Labral
Reconstruction

(n ¼ 79) P Value

MHHS
Preoperative 56.1 � 9.1 49.3 � 16.7 .31
Postoperative 84.1 � 18.9 81.2 � 20.7 .74
Change 28.0 � 18.9 31.7 � 22.4 .67

LEFS
Preoperative 49.7 � 16.0 36.8 � 16.4 .24
Postoperative 69.6 � 13.8 62.6 � 17.0 .23
Change 20.7 � 21.9 25.7 � 19.7 .71

VAS score
Preoperative 5.1 � 2.2 6.6 � 1.7 .06
Postoperative 2.3 � 5.1 3.0 � 2.1 .45
Change �2.8 � 2.8 �3.6 � 2.5 .43

Patient satisfaction 7.6 � 3.6 8.4 � 2.3 .90

NOTE. Data shown as mean � standard deviation.
LEFS, Lower Extremity Function Score; MHHS, Modified Harris Hip

Score; VAS, visual analog scale.
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compared with 5 of 29 (17%) freeze-dried allografts
(P ¼ .32).
Hips that underwent revision labral repair were 4.1

(95% CI 1.9, 8.8) times more likely to fail than hips that
underwent revision labral reconstruction. When
adjusting for calendar time, hips that underwent revi-
sion labral repair were 2.6 (95% CI 0.6, 12.3) times
more likely to fail than hips that underwent revision
labral reconstruction. Among those that failed the index
procedure, 10 underwent revision labral reconstruc-
tion, 6 converted to total hip arthroplasty, 1 underwent
revision labral debridement and treatment of recurrent
femoroacetabular impingement, and 1 underwent
treatment at an outside institution and specific details
were not available.
Among those patients who did not fail treatment

(n ¼ 86 hips), there was no statistically significant
difference in patient-reported outcome scores between
the 2 groups (Table 2). However, patients who under-
went revision labral reconstruction had a slightly
greater change in outcome scores from preoperative to
postoperative on average, although this was not statis-
tically significant. For example, patients in the revision
labral reconstruction group had an average 31.7-point
change in MHHS and a 25.7-point change in the LEFS
compared with a 28.0-point change in the MHHS and a
20.8-point change in the LEFS among the revision
labral repair group. Those who underwent labral
reconstruction also reported slightly greater decrease in
visual analog scale pain score (�3.6 v �2.8) and slightly
higher patient satisfaction (8.4 v 7.6).
Discussion
The results of this retrospective cohort study of pa-

tients treated by a single surgeon suggest that patients
who undergo revision hip arthroscopy with labral repair
were 4.1 times more likely to fail treatment than those
who undergo labral reconstruction, where failure is
defined as subsequent intra-articular hip surgery. Hips
that underwent revision labral repair were still more
likely to fail than hips that underwent revision labral
reconstruction in this study (2.6 times more likely to
fail) even after adjusting for calendar time in an attempt
to adjust for learning curve and differential follow-up
time. These findings confirmed our initial hypothesis
regarding reduced propensity for failure among patients
who undergo revision labral reconstruction. Among
those hips that failed the revision, hips that underwent
revision labral repair failed earlier than hips that un-
derwent revision reconstruction, although not
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statistically significant (17.0 v 24.5 months; P ¼ .16).
Contrary to our original hypothesis, we found no sta-
tistically significant difference in patient-reported
outcome scores among those who do not fail treatment.
Furthermore, revision labral reconstruction with

frozen allograft resulted in a lower risk of failure than
freeze-dried allograft reconstruction, although not sta-
tistically significant (P ¼ .32). Although this may sug-
gest slight superiority of frozen allograft compared with
freeze-dried allograft, it is also possible that these results
are affected by temporality of graft use. Labral recon-
struction is a very new, technically demanding, hip
arthroscopy technique. Hips treated with freeze-dried
allograft had arthroscopy from April 2011 to April
2012, whereas hips treated with frozen allograft had
arthroscopy after April 2012. Therefore, it is possible
that the difference in failure rates between the 2 graft
type groups may be influenced by overcoming the
learning curve for this procedure. In addition, freeze-
dried allografts were significantly shorter than frozen
allografts (6.5 � 1.5 v 8.6 � 0.7 cm, respectively; P <
.0001). Therefore, it is also possible that the difference
in failure rate is influenced by transition to longer grafts
and more complete, longer labral reconstructions,
rather than the shorter, more segmental labral re-
constructions with earlier techniques. Further research
is needed to better understand optimal allograft type.
Although revision labral reconstruction provided su-

perior results in terms of failure rate, there was rela-
tively no difference in patient-reported outcome scores
between the 2 groups for patients who did not fail
treatment (Table 2). Although the failure rate for hips
that underwent revision labral repair was high at 50%,
those hips that survived had a relatively equivalent
outcome to those that survived the revision labral
reconstruction. The fact that patient-reported outcome
scores are relatively equal between the groups, despite
the significant difference in failure rate, suggests that
there may be intra-articular characteristics that are
necessary for a successful revision repair. For example,
hips that survived treatment may have had adequate
labral tissue remaining to maintain or restore the intra-
articular pressure seal.16,17 Future research should
identify preoperative and intraoperative predictors of
success following revision labral repair to inform oper-
ative decision making; however, these criteria do not
yet exist and the sample size in our study was too small
to provide meaningful results.
Primary hip arthroscopy for labral pathology has

shown promising early outcomes with a relatively low
failure rate7,8; however, when a patient presents with
residual pain, symptoms, and/or disability following
prior arthroscopic labral treatment, revision hip
arthroscopy may be warranted. Revision labral recon-
struction offers several advantages for restoring the
anatomy of the native hip. First, this technique allows
for creation of a consistent graft size to ensure an
adequate pressure seal can be restored and main-
tained.10 Aside from addressing labral pathology, labral
reconstruction also allows for exposure of the entire
acetabular rim following resection of the labrum to
address any residual pincer impingement or acetabular
cartilage damage that may not be otherwise appreci-
ated.10 Furthermore, the graft should always remain
aneural so it is ideal in the setting of chronic pain from
failure of a previous arthroscopy. Finally, the results of
this study suggest that revision labral reconstruction
yields a significantly lower failure rate, particularly
among those with frozen allograft and longer re-
constructions, and equal patient-reported outcome
scores to revision labral repair. In fact, hips that un-
derwent revision labral reconstruction had slightly
greater changes in scores from preoperative to post-
operative. Therefore, labral reconstruction should be
considered in the setting of revision hip arthroscopy for
treatment of residual labral pathology.
Although technique comparisons for revision

acetabular labral treatment are underreported, a few
studies have assessed outcomes following revision hip
arthroscopy. In 2014, Domb et al.18 reported clinical
outcomes for 47 hips that underwent revision arthros-
copy for a variety of intra-articular pathologies. Of the
hips that had revision arthroscopy, 27 underwent labral
debridement, 14 underwent labral repair, and 4 un-
derwent labral reconstruction. Although only 4 hips
underwent labral reconstruction, results of multiple
regression analyses suggested that segmental labral
defects treated with labral reconstruction were predic-
tive of improved patient-reported outcome scores for
the MHHS, the Non-Arthritic Hip Score, the Hip
Outcome ScoreeActivities of Daily Living, and the Hip
Outcome ScoreeSport-Specific Subscale.18 Another
study compared the outcomes of revision femo-
roacetabular impingement correction with concomitant
intra-articular procedures to primary femoroacetabular
impingement correction with concomitant intra-
articular procedures and reported that hips that un-
derwent labral repair or labral reconstruction had
increased MHHS values postoperatively than hips that
underwent labral debridement.19

In comparison to previous reports of patient outcomes
following hip arthroscopy, the results of our study are
comparable or better than previously reported revision
hip arthroscopy outcomes. A recent study by Gupta
et al.20 reported a 15.8-point improvement in MHHS
among all patients undergoing revision hip arthroscopy.
In addition, a previous systematic review of revision hip
arthroscopy outcomes found an average MHHS
improvement of 19.3 points.8 Our study found a greater
improvement in MHHS for both the revision labral
reconstruction and revision labral repair groups of 31.7
points and 28.0 points, respectively.
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Findings from our study, in addition to previous
research findings, suggest that labral reconstruction
may be the preferred method of labral treatment in the
setting of revision hip arthroscopy. Labral reconstruc-
tion may provide superior outcomes, particularly in
terms of failure rate, compared with labral repair when
performed as a revision labral procedure. Further
research on this topic is necessary to corroborate these
findings.

Limitations
This was an observational study and is subject to the

limitations of this type of study design. First, there is a
possibility of unmeasured confounding variables;
however, the authors carefully assessed potential con-
founding variables that may be associated with both the
choice of procedure and the outcomes of interest and
controlled for the one measured, known confounder
(calendar time) in the statistical model for association
between treatment group and failure. In addition, it is
important to note that although the possibility remains
that the 2 groups are different in respect to patient or
surgery characteristics, the data suggest that patients in
the revision labral reconstruction group actually had
more characteristics associated with propensity for
failure than the revision labral repair group. For
example, hips that underwent revision labral recon-
struction had slightly lower preoperative scores, on
average, compared with hips that underwent revision
labral repair, and patients were slightly older than pa-
tients who underwent revision labral repair. Hips in the
revision labral reconstruction group also were more
likely to have had multiple previous procedures,
whereas no hip in the revision labral repair group had
more than 1 previous procedure. Therefore, although
the possibility remains for unmeasured confounding
variables, the authors believe that the results provide an
interesting association for increased probability of fail-
ure among hips that underwent revision labral repair in
this cohort. Second, there is a small risk for response
bias related to patient follow-up. Although the follow-
up percentage was quite high (92%) and relatively
balanced between the groups (92% and 93%), it re-
mains possible that the outcome of the remaining hips
could have changed the conclusion of the research
study. However, follow-up was only missing from 11
hips in the reconstruction group and 1 hip in the repair
group. Related to response bias, another criticism may
be the differing lengths of follow-up between the 2
groups. Given that labral repairs were performed
chronologically earlier in our series, hips in that group
were eligible for longer follow-up (mean follow-up 4.7
v 2.4 years). It is possible that with longer follow-up,
hips may be more likely to require a revision proced-
ure. However, the authors attempted to control for this
potential confounder by including calendar time in the
statistical model. It is also important to note that the
time from the index procedure to the re-revision was
shorter among hips that had revision labral repair (17.0
v 24.5 months). It is possible that longer follow-up may
bring the proportion of hips that fail closer together, but
the conclusion remains that revision labral repairs in
this series were more likely to fail early. Finally, as with
any research study, the findings of this analysis are only
generalizable to patients with characteristics similar to
those included in our patient population. Patients
<16 years of age, those with previous open surgical
dislocation surgery, and those with previous labral
reconstruction were not included in this analysis, and
other treatment options for recurrent labral pathology
were not studied. Therefore, inference from this study
cannot be extended to those populations. Furthermore,
this study represents the experience of a single surgeon
with regard to these hip arthroscopy techniques. The
study was performed in a high-volume, hip specialty
practice and is a technically demanding procedure that
requires proficiency in hip arthroscopy techniques.
Therefore, the results of this study may not be gener-
alizable to other practices or patient populations.
Conclusion
Patients who underwent revision labral repair

following previous repair or debridement were 2.6
times more likely to fail than patients who underwent
revision labral reconstruction, controlling for calendar
time. In addition, revision labral reconstruction with
frozen allograft had lower propensity of failure than
freeze-dried allograft. However, there was no statisti-
cally significant difference in patient-reported outcome
scores between the 2 groups. Based on these results,
complete labral reconstruction with longer, non-
segmental graft led to a lower failure rate in this study
population and can be considered for treatment of pa-
tients presenting for revision labral treatment.
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