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ABSTRACT

The purpose of this study was to validate the success of revision arthroscopic circumferential allograft labral reconstruction (CLR) in nonarthritic
hips, which, in the rare case of failure, had previously undergone labral reconstruction by the same surgeon. Using a minimum of 24-month
follow-up, data from 24 hips having undergone revision CLR were analyzed to determine improvements in patient-reported outcomes (PROs).
Allincluded cases completed a minimum of 24 months follow-up, with a success rate of 96%. All PROs improved significantly, with exceptionally
strong measures of effect. Modified Harris Hip Scores improved by a mean of 26.68 points, with 88% of patients meeting the minimal clinically
important difference (MCID) (+6.49, P <.001, d = 1.32). Lower Extremity Functional Scale scores improved by a mean of 21.88 points, with
78% of patients meeting the MCID (+7.79, P <.001, d = 1.32). Pain as rated by the Visual Analog Scale, including at rest, during activities of
daily living, and with sports, was significantly improved with strong measures of effect, with >75% of patients having met the MCID. This study
validated that a failed labral reconstruction of the hip can be revised safely and effectively to another labral reconstruction of the hip. While labral
reconstruction has broadly been shown to result in highly favorable outcomes, this study demonstrated that in the rare case of failure, revision
CLR is not only feasible but results in improved pain and functionality.

INTRODUCTION regarding next steps when a labral reconstruction fails. The

Arthroscopic allograft circumferential labral reconstruction hypothesis of this therapeutic case series took the position that

(CLR) of the hip has been widely validated as a highly success- arthroscopic allograft CLR of the hip is a safe and effective option
for hip preservation in patients with pain and loss of function fol-

lowing a previous labral reconstruction that has gone on to fail-
ure. The aim of this case series was to demonstrate that revision
CLR provides an alternative treatment to patients who would
have traditionally been given no other option in the setting of
labral reconstruction failure. The purpose of this study was to val-
idate the success of revision arthroscopic circumferential CLR in
nonarthritic hips, which, in the rare case of failure, had previously
undergone labral reconstruction by the same surgeon.

ful operation in the presence of an irreparable labrum. Findings
from a rapidly expanding body of research have demonstrated
that across thousands of patients spanning at least six decades
of age, arthroscopic labral reconstruction of the hip reduces pain
and improves function [1-7]. By addressing the osseous path-
omorphological and pericapsular/capsulolabral conditions that
result in femoroacetabular impingement (FAI) and by replac-
ing deficient, diseased, or otherwise irreparable labral tissue in
its entirety with an allograft, the femoroacetabular fluid seal
can be circumferentially reestablished and healthy biomechan-
ics restored [1, 8-16]. Despite the established success of this
procedure, there are patients who fail the operation and require

MATERIALS AND METHODS

consideration for additional surgery [1, 17-22]. Patient selection and surgical indication
Perhaps due to reported high rates of success and compar-  This study was conducted with institutional review board
atively low rates of failure, there is a relative lack of research  approval. It included data from the lead author’s prospective hip
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registry. Of the 1990 CLRs performed by the lead author dur-
ing the collection period of 1 January 2016 to 31 December
2020, 24 hips (1.2%) were included as they were deemed to
have failed. Failure was defined as persistent pain and dysfunc-
tion of the ipsilateral hip in the setting of preserved joint space.
Symptomology was determined by the patient report. Recurrent
chondrolabral and osseous pathomorphology was determined
by the lead author using clinical exams, plain-film radiographs,
and magnetic resonance imaging. In these cases and following
appropriate conservative management as directed by the lead
author, ipsilateral revision surgery was felt to be indicated and
was then offered to patients. In cases where borderline acetabular
dysplasia was determined to be a contributing factor in the fail-
ure, revision CLR with Ganz periacetabular osteotomy (PAO)
was indicated and offered to the patients. This study excluded
cases with a minimum of <2-year follow-up or cases with pro-
gression of osteoarthritic disease and joint space loss of <4 mm.

Data collection and outcome measures
Preoperative data were recorded by the lead author, who was the
surgeon in all cases: for both the initial labral reconstruction and
the revision CLR. Patient-reported outcomes (PROs) included
the Lower Extremity Functional Scale (LEFS), the modified
Harris Hip Score (mHHS), and the Visual Analogue Scale (VAS)

Table 1. Demographic characteristics.

Characteristics N
Hips meeting criteria 24
Right 16 (67%)
Left 8 (33%)
Sex
Male 4(17%)
Female 20 (83%)
Mean age at surgery (years) 33 (18-53)
Mean follow-up (months) 35(24-72)
Mean number of revision anchors 11(8-12)
Mean original anchors 8 (5-11)
Mean revision allograft length (mm) 12 (11-14)
Mean original allograft length (mm) 10 (8.5-14)
Initial CLR was a revision of a prior failed repair 8 (33%)
(as performed by the lead author or outside
surgeon)
Time to revision surgery (years) 3(1-6)
Table 2. Associated procedures.
Procedure N
Capsular plication 22 (92%)
Sutures used M=11(1-2)
Femoroplasty 21 (88%)
Acetabular chondroplasty 18 (75%)
Ganz PAO 12 (50%)
Iliopsoas release 2 (8%)
Acetabuloplasty to correct pincer 1(4%)
Excision of heterotopic ossification 1 (4%)

Note: some patients underwent multiple accompanying procedures.

at rest, with activities of daily living (ADLs), and with sports.
PROs were collected both preoperatively and at the most recent
follow-up. Patient satisfaction, which was rated on a scale of 1-10
(where 0 = completely dissatisfied and 10 = extremely satisfied),
was recorded at the most recent follow-up.

Surgical technique

Revision CLR and the operation’s associated postoperative pro-
tocol are approached using the same techniques previously
described by the lead author for both primary CLR and CLR
done as a revision following a failed labral repair [1, 8, 14,
23-25]. In all cases, CLR was performed using a fresh frozen
tensor fascia lata allograft. In cases where borderline hip dyspla-
sia [center edge angle (CEA) measuring 24°-27°] was identified
as a potential factor in the initial CLR failure, Ganz PAO was
performed in coordination as a second operation by a separate
specialist 1 week later.

Postoperative protocol

If microfracture was performed, patients were 20% weight-
bearing for 6 weeks. Patients were otherwise 30% weight-bearing
for 4 weeks while undergoing intermittent continuous passive
motion for 2 weeks. If a PAO was performed, weight-bearing
was started at 25% for 2 weeks and was increased by 25% every
2 weeks until progression into full weight-bearing at around
Week 6. External rotation of the hip was limited to neutral for
2 weeks. Deep vein thrombosis prophylaxis included the use of
sequential compression devices and aspirin of 325 mg daily for
10 days. Heterotopic ossification prophylaxis included naproxen
of 500 mg twice daily for 2 weeks. Physical therapy using the
lead author’s protocol was initiated within 1 week of surgery and
continued until patient goals were met.

Table 3. Intraoperative findings.

Chondrolabral/osseous finding N

Labral characteristics
Scarred 13 (54%)
Recurrent tear 11 (45%)
Bruised 11 (45%)
Hypertrophic labral tissue 3(13%)
Inflamed 2 (8%)
Ossified 2 (8%)
Graft did not incorporate 2 (8%)
Otherwise damaged 2 (8%)
Deficient/insufficient labral tissue 1 (4%)

Acetabular characteristics
Borderline acetabular dysplasia 12 (50%)
Coxa profunda 4 (16%)
Otherwise retroverted 2 (8%)
Retroverted related to HO formation 1(4%)
Anteverted 1 (4%)

Femoral characteristics
Reactive osteophyte 11 (45%)
Flattened 6 (25%)
Mild regrowth of cam 3(12%)

Note: some patients listed multiple reasons.
HO, heterotopic ossification.



Statistical analysis

While this was a retrospective case series, a power analysis using
G-Power (http://www.gpower.hhu.de/) was preliminarily con-
ducted to ensure an adequate sample size and reduce the risk
of statistical error. A sample size of 19 was determined to be
needed to obtain a power of >80%, statistical significance, and
modest-to-large measures of effect. Because the data were nor-
mally distributed, standard deviations (SDs) were reported and
paired samples t-tests were used to measure changes between
the mean pre- and postoperative PRO scores. Patient Acceptable
Symptom State (PASS) scores were calculated for the mHHS
based on previously published hip arthroscopy data [26, 27].
Minimal clinically important differences (MCIDs) and Cohen’s
d were calculated using distribution-based methods to assess
the magnitude of effects [26, 28-37]. Because the study was
designed as a therapeutic case series, there were no control or
comparison groups; no assessment was made for the prospec-
tive or predictive differential effect of changes across time; and a
multivariate model was not created to assess for multiple compar-
isons or to control for covariates or other extraneous variables.
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IMB SPSS Statistics, Version 28, was used to perform statistical
analysis. A P-value of <.05 was considered statistically signifi-
cant, and a Cohen’s d of >0.8 was considered an effect of large
magnitude.

RESULTS
Demographics

Twenty-four hips (16 right, 8 left) including 20 females and
four males with a mean age of 33 years (18-53 years) met inclu-
sion criteria. No cases were lost to follow-up. The mean time
for revision surgery was 3years (1-6years). The mean time
to the most recent follow-up was 35 months (24-72 months).
One-third of patients (N = 8) had undergone an initial arthro-
scopic labral repair prior to their failed labral reconstruction,
making the operation used in this study their third” ipsilateral
hip surgery. The remaining two-thirds of patients (N = 16) had
undergone a primary labral reconstruction prior to the revision
included in this study, making the operation used in this study
their “second” ipsilateral hip surgery. Table 1 describes patient
demographics.

Figure 1. Failed labral graft (antero-inferior graft as viewed from the anterolateral portal) showing inflammatory changes, adhesions, and
chondrolabral fibrillation. The patient is in a supine position with the hip on-traction.
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Surgical findings

Mean postoperative allograft lengths measured 12cm
(11-14 cm). The mean number of anchors used was 11 (8-12).
Postoperative revision CLR is shown in Figs 3 and 4. Associ-
ated procedures (Table 2) were performed as indicated by the
lead author. These included capsular plication (N =22, 92%),
femoroplasty (N =21, 88%), acetabular chondroplasty (N = 18,
75%), iliopsoas release (N =2, 8%), and excision of heterotopic
ossification (N =1, 4%). Twelve patients (50%) were identi-
fied as having borderline acetabular dysplasia (CEA measuring
24°-27°) and underwent a Ganz PAO of 1 week following their
revision CLR by a second surgeon. All hips underwent varying
degrees of acetabular excoriation to expose a bleeding surface to
which the labral graft could biologically adhere; however, great
care was taken to avoid over-resection of the acetabulum, which
would result in iatrogenic dysplasia. No cases required tibial or
femoral osteotomy.

Characteristics observed in hips that failed the initial CLR
(Table 3, Figs 1 and 2) included capsulolabral adhesions
(N =13, 54%), recurrent labral tearing (N =11, 45%), labral
bruising (N =11, 45%), labral hypertrophy (N =3, 13%),
labral inflammation (N =2, 8%), ossification of labral tissue
(N =2, 8%), failure of the labral graft to integrate (N =2, 8%),
and deficient/insufficient labral tissue (N =1, 4%). Osseous

morphological characteristics noted in hips with initial CLR
failure were divided into categories as pertaining to either the
femur or acetabulum. In regard to acetabular morphology,
this included borderline acetabular dysplasia (CEA measuring
24°-27°, N =12, 50%), coxa profunda (N =4, 16%), retrover-
sion due to heterotopic ossification formation (N = 1, 4%), oth-
erwise noted retroversion (N =2, 8%), and acetabular antever-
sion (N = 1,4%). In regard to femoral morphology, this included
reactive osteophyte formation (N =11, 45%), flattening of the
femoral head (N = 6,25%), and mild regrowth of the cam at the
femoral head-neck junction (N =3, 12%). Nearly all patients
(N =21, 95%) required some degree of recontouring of the
femoral head-neck junction to address some degree of residual
cam deformity or regrowth.

Patient-reported outcomes

LEFS scores improved by an overall mean of 21.88 points
(P<.001, d=1.32), with 78% of cases meeting the MCID
(+7.79 points). MHHS scores improved by an overall mean of
26.68 points (P <.001, d = 1.54), with 88% of cases meeting the
MCID (+6.49 points). Over one-half of patients met the PASS
for the mHHS based on metrics from previously published data
(58%, N =14) [26, 27]. Patients meeting PASS increased to
75% when the threshold was expanded to capture PASS £10,

Figure 2. Failed labral graft (antero-superior labral graft as viewed from the anterolateral portal) showing inflammatory changes, adhesions and
chondrolabral fibrillation. The patient is in a supine position with the hip on-traction.



which was done to include patients who had met MCID, and
were noted to have improved by range of 10-40 points for
the mHHS. VAS at rest improved to a postoperative mean of
2.54/10 (P=.006, d=0.85). VAS with ADLs improved to a
postoperative mean of 3.79/10 (P <.001, d = 1.38). VAS with
sports improved to a postoperative mean of 5.22/10 (P <.001
d =1.37). Nearly one-half of patients (40%) reported a postoper-
ative satisfaction level of 10/10 (completely satisfied) at the most
recent follow-up. The mean postoperative satisfaction level was
rated 8/10. Table 4 summarizes PRO findings.

Radiographic outcomes

In patients with acetabular over-coverage/pincer-predominant
FAI, preoperative CEA was corrected to a postoperative mean

Table 4. Patient-reported outcomes.
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of 32° (MA\=3.32°, P=.114, d=0.56). In patients with
borderline acetabular dysplasia who underwent concomitant
PAO, preoperative CEA was corrected to a postoperative mean
of 36° (MA=11°, P<.001, d=2.9). In the PAO group,
the mean preoperative T6nnis angle was corrected to a mean
of 0.42° (MA =8.1, P<.001, d=3.8). In patients requiring
recontouring of the femoral head—neck junction to address resid-
ual cam or regrowth mean alpha angle (AA) was corrected from
46.62° to 43.52° (N=21 (95%), P=.018, d=0.49). Radio-
graphic outcomes are summarized in Table S.

Complications

No postoperative surgical site infections, venous thromboem-
bolism, or other morbidities were noted. All patients underwent

95% CI
Mean SD Lower/upper One-tailed P Cohen’s d Patients meeting the MCID

LEES

Preoperative 37.79 15.6

Postoperative 58.65 21.77

Change 21.88 20.39 12.27-29.9 <.001 1.32 78% (+7.79)
mHHS

Preoperative 4941 12.99

Postoperative 76.1 20.7

Change 26.68 19.44 18.46-34.89 <.001 1.54 88% (+6.49)
VAS at rest

Preoperative 4.25 2.01

Postoperative 2.54 2.19

Change 1.71 3.07 0.41-3.01 .006 0.8 79% (+1)
VAS with ADLs

Preoperative 6.33 1.83

Postoperative 3.79 2.57

Change 2.54 2.96 1.29-3.79 <.001 1.52 75% (+.67)
VAS with sports

Preoperative 8.21 2.11

Postoperative 5.22 3.09

Change 291 3.33 1.47-4.35 <.001 111 75% (+1.05)
Postoperative satisfaction 8.14 2.27
Table 5. Radiographic outcomes.

95% CI

Radiographic metric Mean SD Lower/upper One-tailed P Cohen’s d
Preoperative CEA (N =24) 29 (22-44) 6
Preoperative CEA with Ganz (N = 12) 34 (29-44) 3.32

Postoperative CEA with Ganz 32.56 (30-35) 1.51

Mean A\ CEA with Ganz 1.44 3.32 (-1.1t0 -3.99) 114 0.56
Preoperative CEA with Ganz (N = 12) 24 (22-27) 1.44

Postoperative CEA with Ganz 36 (27-41) 3.74

Mean ACEA with Ganz 11 3.2 (-13.88t0 -9.58) <.001 29
Preoperative Ténnis angle with Ganz 8.5(3-12) 22

Postoperative T6nnis angle with Ganz 0.42 (-4 to -3) 1.98

Mean A Ténnis angle with Ganz 8.1 2.31 (6.61-9.55) <.001 3.8
Preoperative AA (N =21) 46.62 8.39
Postoperative AA (N =21) 43.52 1.97

Mean AAA 3.09 6.29 (0.23-5.95) 018 0.49

Notes: Means are measured in degrees. T6nnis information was only collected on patients having undergone concomitant Ganz PAO at the time of revision arthroscopic allograft CLR.
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Table 6. Variables associated with labral reconstruction failure.

Cause N
Borderline acetabular dysplasia 12 (50%)
Trauma (fall, MVA, etc.) 5(21%)
Hypermobility 4(16%)
Postoperative heterotopic 2(8%)
ossification

Postoperative infection 2 (8%)
Persistent iliopsoas pain/pop- 2 (8%)
ping

Recurrent pain of an unclear 2 (8%)
etiology

Residual pincer/subspine 1 (4%)
impingement

Note: some patients listed multiple reasons.
MVA, motor vehicle accident.

both spinal and general anesthesia without incident. Patients
were placed on traction intermittently throughout the operation
for an approximate cumulative total of 90 min. No lasting cases
of neuropraxia were reported.

DISCUSSION

This large therapeutic case series demonstrated that in the rare
case of failure, labral reconstruction of the hip can safely and

successfully be revised into another labral reconstruction, result-
ing in improved pain and functionality. Results of this study add
to the exceedingly limited research on next steps in the event that
a labral reconstruction of the hip fails. This case series demon-
strated that there is a surgical option in hip preservation for
patients who historically would have had to live with pain and
dysfunction.

The operation was determined to have a 96% survivorship rate
at the time of the most recent follow-up. One patient converted
to a total hip arthroplasty. PROs were statistically and clinically
improved. The average mHHS score improved by a mean of
~27 points, with 88% of patients having met the MCID. The
average LEFS score improved by a mean of ~22 points, with
78% of patients having met the MCID. VAS scores at rest, with
ADLs, and with sports all improved significantly, and patient sat-
isfaction was rated highly at an average of 8/10. Radiographic
measurements indicated correction of underlying osseous path-
omorphology.

It is the experience of the lead author that labral reconstruc-
tion is less prone to failure than arthroscopic labral repair [13].
As a result, his practice has focused exclusively on arthroscopic
CLR since 2012. However, as is the nature of surgery, some cases
result in suboptimal outcomes. Table 6 outlines variables that
were identified as potentially contributing to failure. In some
cases, it was noted that potential causes of failure may have been
multifactorial. Variables associated with CLR failure included

Figure 3. In the same patient in Figures 1 & 2: revision CLR with a new 12.5 cm allograft affixed with 13 anchors. In this figure, the
anterosuperior graft is viewed from the anterolateral portal. The patient is in a supine position with the hip on-traction.
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Figure 4. In the same patient in Figures 1, 2, & 3: the posterior aspect of the revised CLR as viewed from the anteromedial portal. The patient is

in a supine position with the hip on-traction.

a history of postoperative trauma (N =S, 21%), hypermobility
of the joint (N =4, 16%), postoperative heterotopic ossifica-
tion (N =2, 8%), postoperative infection (N = 2, 8%), persistent
iliopsoas pain or popping (N =2, 8%), and continued pain of an
unclear etiology (N =2, 8%). Residual impingement morphol-
ogy was felt to contribute to recurrent FAI including varying
degrees of residual cam deformity or regrowth (N =21, 95%),
residual pincer-type FAI (N = 1, 4%), and borderline acetabular
dysplasia (N =12, 50%).

As noted earlier, 50% (N = 12) of patients were identified as
having borderline hip dysplasia that required treatment at the
time of revision CLR with accompanying PAO. The decision to
perform a PAO, which is a highly invasive operation associated
with increased recovery and potential surgical risk, was not taken
lightly by the lead author. These hips were noted to have bor-
derline dysplasia (CEAs measuring 24°~27°), which, at the time
of the initial labral reconstruction, was not felt to be significant
enough to justify the PAO. When the initial labral reconstruction
failed and revision CLR was performed, the borderline dysplasia
was addressed with concomitant PAO as it was felt to be con-
tributory to the failure of the initial surgery. As the revision CLR
was found to be feasible, safe, and possible, the PAO could then
be added as an associated procedure. The authors acknowledge
that an initial PAO could have potentially prevented the need for

a second surgery. It is felt that the combination of the revision
CLR and PAO is the reason for the postoperative success, rather
than either operation in isolation. The authors also recognize that
correction of the acetabular position with PAO alone would have
left a damaged or incompetent labral graft in the joint and would
not fully restore normal hip mechanics or completely improve
pain and function. The two procedures needed to be performed
together. It was felt that the ability to revise the labral reconstruc-
tion is what allowed the patient to be considered for an additional
attempt at hip preservation with the PAO.

Limitations and directions for future research

Due to the nature of the therapeutic case study design, this study
lacked the control inherent to experimental research. Therefore,
researchers could not control for confounding variables, such as
individual history of injury, disease, or comorbid medical his-
tory, or “persons-vectors” [31]. Due to the nature of the study
design, it was not possible to control for the technological and
surgeon-dependent improvements that took place over the data
collection period. The cases included in this study were limited
to those who had previously undergone labral reconstruction by
the lead author, who is a hip arthroscopist with specialization
in labral reconstruction. The authors realize that results of this
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technically demanding surgery may not be generalizable. Addi-
tionally, the authors acknowledge that prior to case selection
for this study, patients may have failed and followed up else-
where. Future research should include longer-term follow-up,
cases performed by outside surgeons, the role of and indications
for concomitant Ganz PAO, and studying CLR and CLR/PAO
combination cohorts individually or with a case-matched design.

In terms of statistical testing, results in this study are similar
to those noted in the authors’ previous research as well as out-
side studies evaluating the psychometrics of such PROs as the
mHHS [1, 2, 8, 13, 25-27]. This finding establishes a prelimi-
nary degree of reliability for the operation. For the purposes of
this study, the authors chose to focus on the MCID and Cohen’s
d to assess the magnitude of outcomes, as these statistics rep-
resent pre- to postoperative change, whereas a limitation to the
PASS is that it is an absolute number and may not reflect patients
who had substantial improvement but did not meet a predefined
postoperative numeric value.

CONCLUSION

This study validated that a failed labral reconstruction of the
hip can be revised safely and effectively to another CLR of the
hip. Results of this study demonstrated that across the spectrum
of age, capsulolabral characteristics, varying degrees of osseous
pathomorphology, and individual patient histories, CLR is safe
and feasible, results in improved pain and functionality, and
allows for an additional attempt at hip preservation for patients
who have fallen short of collective expectations with their initial
surgery. Factors such as borderline dysplasia should be addressed
in the revision operation to maximize the potential for mechani-
cal improvement and global success. In conclusion, results from
this study demonstrated that revision CLR provides an option
for patients and surgeons who traditionally would have other-
wise had limited treatment alternatives, and would have felt to
have been at a dead end of hip preservation.
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