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Background: Compromise of the acetabular labrum can lead to pain and loss of critical intra-articular fluid pressure. Revision
labral preservation poses unique challenges due to adhesions and compromised tissue quality.

Purpose/Hypothesis: The purpose of the study was to evaluate patient-reported outcome (PRO) measures (PROMs) in patients
undergoing revision hip arthroscopy with either labral reconstruction or labral repair after primary hip arthroscopy for labral tear. It
was hypothesized that both procedures would lead to improved PROs.

Study Design: Systematic review; Level of evidence, 4.

Methods: A systematic review of the ljterature was conducted with the following keywords: (revision) AND (hip OR femoroace-
tabular impingement) AND (arthroscop ) AND (reconstruction OR repair) in PubMed, Cochrane, and Scopus in August 2023 using
the PRISMA (Preferred Reporting Iltems for Systematic Reviews and Meta-Analyses) criteria, yielding 2002 initial records. Only
studies comparing PROMs between revision labral reconstruction or revision labral repair after primary hip arthroscopy for labral
tear were included. Background article information was recorded, including article title, author, study design, level of evidence,
patient demographics, radiographic information, intraoperative data, PROMs, psychometric thresholds, and secondary surgeries.
Secondary surgery in our study was defined as any open or arthroscopic hip surgery secondary to the initial revision surgery.
Forest plots were created for pre- and postoperative outcomes present in >3 studies. Heterogeneity was calculated using 2
values.

Results: Four studies, including 215 revision labral reconstructions and 115 revision labral repairs of the hips, were included in
this systematic review. All studies were level 3 evidence, and study periods ranged between 2009 and 2019. Mean follow-up for
the reconstruction and repair groups ranged from 26.3 to 36.6 months and 30.7 to 56.4 months, respectively. The mean age for
the reconstruction and repair groups varied between 27 to 34.6 years and 27.5 to 30 years, respectively. Mean postoperative
modified Harris Hip Scores for the reconstruction and repair cohorts ranged from 72.0 to 81.2 and 70.8 to 84.1, respectively
(> = 0%). Mean visual analog scale for pain scores for the reconstruction and repair cohorts ranged from 3 to 3.5 and 2.3 to
3.9 (7 = 33%). Overall secondary surgery rates ranged from 10.0% to 26.7% in the labral reconstruction cohort, compared
with 10.0% to 50.0% in the labral repair cohort. One study reported superior outcomes in the revision labral repair group, with
3 studies finding no statistically significant difference in outcomes between the groups.
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Conclusion: Our systematic review showed that patients undergoing revision hip arthroscopy with labral reconstruction demon-
strated significant improvement in postoperative outcome measures. Postoperative outcomes were similar to those of a bench-
mark control group of patients undergoing revision hip arthroscopy and labral repair. Labral reconstruction in the revision setting
appears to be an effective treatment in clinically indicated patients.

Keywords: hip arthroscopy; labral repair; labral reconstruction; femoroacetabular impingement

The acetabular labrum encircles the hip joint, provides
joint stability, distributes load across the joint, and main-
tains a tight seal to retain synovial fluid.>'32¢ In patients
with mechanical disruption such as femoroacetabular
impingement, the labrum can degenerate over time, caus-
ing pain, disability, and arthritis if left untreated.}®'2
While the damaged labrum can be debrided, labral preser-
vation is preferred due to better restoration of the labral
suction seal.>'%22 Several options exist for labral preserva-
tion, including labral repair and reconstruction.’?° If the
native labral tissue has sufficient quality, the torn native
labrum can be reattached to the acetabular rim through
a labral repair.! If the labrum is severely damaged, or the
tissue quality is insufficient to repair, graft tissue can be
used to reconstruct a new labrum.?° In patients with labral
tears, both labral repair and reconstruction have been
shown to provide significant pain relief, restore mobility,
and allow patients to return to activities of daily living.??
Despite the successful postoperative outcomes of labral res-
toration, revision hip arthroscopy poses unique challenges
due to adhesions and compromised tissue quality.!”*®

Maldonado et al'! previously compared labral repair
and reconstruction outcomes in a systematic review and
found improved patient-reported outcome (PRO) measures
(PROMs) in both groups with no statistically significant
differences. Recent studies have described favorable out-
comes after both of these surgeries, even in the revision
setting.?1%1527 However, no studies have provided com-
posite data synthesizing these results.

The purpose of this study was to provide a systematic
review of the present literature and to compare PROMs
in patients undergoing revision hip arthroscopy with
either labral reconstruction or labral repair after primary
hip arthroscopy for labral tear. It was hypothesized that
both patients undergoing labral repair and those having
labral reconstruction would experience statistically signif-
icant improvement in PROMs and high rates of survivor-
ship from total hip arthroplasty (THA).

METHODS

Literature Search and Screening

A systematic review of the literature was conducted with
the following keywords: (revision) AND (hip OR femoroace-
tabular impingement) AND (arthroscop*) AND (reconstruc-
tion OR repair) in PubMed, Cochrane, and Scopus in
August 2023 using the PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) criteria (Table
1). Two authors (N.P. and T.K.) used the Covidence (Veritas
Health Innovation; www.covidence.org) screening software
to screen and review the title and abstract of each study in
the search. Afterward, a full-text review of all studies that
passed the initial title and abstract screen was performed
by the same 2 authors. If consensus was not reached between
both authors regarding the inclusion of an article at either
stage, a third author (S.S.) reviewed articles for inclusion.
Only studies with level of evidence 1 to 4 comparing preoper-
ative and postoperative PROMs between revision labral
reconstruction or revision labral repair were included after
primary hip arthroscopy for labral tear. Biomechanical stud-
ies, case reports, technique articles, opinion pieces, abstracts,
book chapters, review articles, and articles not written in
English were excluded from this study (Table 2).

Data Extraction

Background article information was recorded, including
article title, author, study design, publication date, level
of evidence, number of hips studied, patient demographics,
radiographic information (lateral center-edge angle, alpha
angle, Tonnis osteoarthritis grade), concomitant proce-
dures, type of labral reconstruction, labral reconstruction
graft type, PROMs, clinical benefit, and secondary surger-
ies.#1%28 Secondary surgery in our study was defined as
any open or arthroscopic hip surgery, including THA,
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TABLE 1
Article Searches in PubMed, Cochrane, and Scopus

Database Specific Search

PubMed (revision[Title/Abstract] AND (hip[Title/Abstract] OR femoroacetabular impingement[Title/Abstract]) AND
(arthroscop*[Title/Abstract]) AND (reconstruction[Title/Abstract] OR repair[Title/Abstract])

Cochrane (revision[Title/Abstract/Key]) AND (hip[Title/Abstract/Key] OR femoroacetabular impingement[Title/Abstract/Key]) AND

(arthroscop*[Title/Abstract/Key]) AND (reconstruction[Title/Abstract/Key] OR repair[Title/Abstract/Key])
Scopus (revision[Title/Abstract/Key]) AND (hip[Title/Abstract/Key] OR femoroacetabular impingement|[Title/Abstract/Key]) AND
(arthroscop*[Title/Abstract/Key]) AND (reconstruction[Title/Abstract/Key] OR repair[Title/Abstract/Key])

TABLE 2
Study Characteristics®
Year
Author Published LOE Study Type Location Study Period = MINORS
White et al*’ 2016 3 Retrospective Western Orthopaedics (Denver, CO) 2009-2013 17
comparative
Perets et al'® 2018 3 Cohort American Hip Institute (Westmont, IL) 2010-2014 20
Bodendorfer et al® 2021 3 Cohort Rush University Medical Center (Chicago, IL) 2014-2017 20
Jimenez et al'® 2022 3 Cohort American Hip Institute Research 2010-2019 21

Foundation (Des Plaines, IL)

“LOE, level of evidence; MINORS, methodological index for non-randomized studies.

secondary to the initial revision surgery. Survivorship was
defined as nonconversion to THA. Extracted data were
recorded via Microsoft Excel (Microsoft Office 2011; Micro-
soft). All data were extracted by 2 independent authors
(S.P. and K.K.), who are a MD student and BS student,
respectively, and reviewed for conflicts by a third author
(S.S.).

Quality Assessment

Two authors (N.P. and T.K.) graded all articles using the
methodological index for non-randomized studies crite-
ria.25 Conflicts in article scoring were resolved by a third
author (S.S.).

Statistical Analysis

Statistical significance was defined as P < .05. Forest plots
were created for pre- and postoperative outcomes present
in >3 studies. A random-effects model was chosen to calcu-
late standardized mean difference to provide a more con-
servative and generalizable estimate of the treatment
effects, taking into account potential heterogeneity among
the included studies. Heterogeneity was calculated using I
values; I? values of 30%, 50%, and 75% were defined as the
upper limits of moderate, substantial, and considerable
heterogeneity, respectively.® Forest plots and I? values
were generated using RevMan (Version 5.4; Cochrane).

RESULTS

Literature Identification

The search inquiry on PubMed, Cochrane, and Scopus
resulted in 2002 articles. After identifying and removing
250 duplicate articles, 1752 underwent title and abstract
screening. Thirteen articles underwent full-text review to
determine eligibility for inclusion, and 4 articles®!%15:27
were included in the final review (Figure 1).

Study Characteristics and Demographics

Information on each of the 4 studies’ characteristics, such
as publication year, study period, and level of evidence
were recorded in Table 2. Demographic information, such
as the number of hips, age, sex, mean follow-up time,
and the number of previous surgeries, is recorded in Table
3. All studies were level 3 evidence, and study periods
ranged between 200927 and 2019.1° A total of 190 revision
labral reconstruction and 114 revision labral repair hips
were included in this systematic review. The mean
follow-up time for the reconstruction and repair groups
ranged from 26.3'° to 36.6 months'® and 24.8% to 56.4%7
months, respectively. The mean age for the reconstruction
and repair groups varied between 27.0'% and 34.627 years
and 27.5'° and 30° years, respectively. For the 2 studies
that reported the number of previous surgeries, the recon-
struction group had a higher mean number of previous
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Identification of studies via databases J

Records identified from
Databases (n = 2002)

!

Records’ titles and abstracts

screened

(n=1752)
Reports sought for retrieval

(n=13)
}

Reports’ full-text assessed for
eligibility
(n=13)

!

Studies included in review
(n=4)

Records removed before
screening:

Duplicate records removed
(n =250)

Records excluded

Non-Original Research
(Reviews, Editorials, Book
Chapters, etc.) removed (n = 63)

Original research not meeting
inclusion criteria (n = 1676)

Reports not retrieved
(n=0)

Reports excluded:

Did not report PROMs for both
revision labral reconstruction and
revision labral repair after
primary hip arthroscopy for labral
tear (n=9)

Additional studies included
(n=0)

Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart of search and screening
strategy. PROM, patient-reported outcome measure.

TABLE 3
Demographics'
Sex, No. of Previous Follow-up,
Author Age, y BMI, kg/m? Hips, n Female, % Surgeries Mean *= SD
White et al?” repair 27.8 = 11.8 NR 14 67 1.0 = 0.0 4.7 years (2.0-6.0 years)
White et al?” recon 34.6 = 10.2 90 73 1.1 £ 0.3 2.4 years (2.0-4.0 years)
White et al?” P value .02 .55 .15 NR
Perets et al*® repair 275 +82 245+38 30 66.7 1 prior surgery: 93.3 43.2 + 17.4 (24.0-72.2) months
2 prior surgeries: 6.7
Perets et al'® recon 27.0 + 82 23.8 * 3.2 15 66.7 1: 80 36.6 = 16.9 (21.6-68.2) months
2: 20

Perets et al'® P value .885 551 >.999 .315 313
Bodendorfer et al® repair  30.0 = 10.7 25.5 + 5.3 40 70.3 NR 24.8 months
Bodendorfer et al® recon  34.4 += 9.7 24.1 * 3.8 55 67.9
Bodendorfer et al® P value .048 .165 .813
Jimenez et al'° repair 299 = 11.6 259 + 4.1 30  Propensity-matched NR 30.7 *= 8.6 (24.0-54.4) months
Jimenez et al'® recon 285 +101 252 *5 30 NR; all labral 26.3 + 2.4 (24.0-32.0) months
Jimenez et al'® P value .854 .366 recon: 66 011

“Values reported as: %, total number, mean + SD, or mean + SD (range). P values represent differences between repair and reconstruction
cohorts, bold indicates statistical significance. BMI, body mass index; NR, not reported; recon, reconstruction.
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TABLE 4
Preoperative Radiographic and Intraoperative Findings®

Author LCEA, Mean += SD

Alpha Angle, Mean *= SD T6nnis Grade, %

White et al?” repair
White et al?’ recon

Perets et al'® repair 28.8 + 5.7
Perets et al'® recon 323+ 74
Perets et al'® P value .083

Bodendorfer et al® repair 31.0 = 6.3
Bodendorfer et al® recon 35.8 + 7.7

Bodendorfer et al® P value .005

Jimenez et al'° repair 299 * 54
Jimenez et al*® recon 29.7 + 4.8
Jimenez et al*® P value .863

NR
55.2 + 11.1 0: 76.7
1: 23.3
55.3 + 13.8 0: 80
1: 20
.987 >.999
57.6 = 11.9 NR
63.6 = 12.5
.004
55.5 + 12.7 0:2
1: 28
51.7 + 11.7 0:4
1: 26
.182 671

“Data reported as a grade: % or mean = SD. P values represent differences between repair and reconstruction cohorts, bold indicates sta-
tistical significance. LCEA, lateral center-edge angle; NR, not reported; recon, reconstruction.

surgeries, although this difference was not significant.
Given that both studies by Perets et al*® and Jimenez
et al'® were performed at the same center at overlapping
study periods, we included both in this systematic review
but chose to exclude Perets et al from the quantitative
analysis due to its shorter study period and smaller cohort
of patients.

Radiographic and intraoperative findings, such as mean
lateral center-edge angle and Tonnis Grade scores, are
recorded in Table 4. Surgical indications, concomitant pro-
cedures, and reconstruction details are recorded in Table 5.
Irreparable labra,®!%27 calcified labra,>'%!5 and nonviable
tissue'®!® were some of the most common surgical indica-
tions for reconstruction. Three studies included both cir-
cumferential labral reconstruction and segmental labral
reconstruction®'%'® and 1 study only included circumferen-
tial labral reconstruction.?’” Three studies'®'®?7 specified
graft types, which included iliotibial band allograft,?” graci-
lis tendon autograft,'® and semitendinosus allograft.'®

Patient-Reported Outcome Measures

All 4 studies recorded PROMs. The modified Harris Hip
Score (mHHS) and visual analog scale (VAS) for pain
were recorded in all studies,®!®'%27 the Hip Outcome
Score—Sport-Specific Subscale (HOS-SSS) was recorded in
3 studies,®%!® the Nonarthritic Hip Score (NAHS) in 2
studies,'®!® and the Hip Outcome Score—Activities of Daily
Living was recorded in 1 study.® Two studies'®!® reported
statistical significance between preoperative and postoper-
ative PROMs, and both studies found significant increases
in mHHS, NAHS, VAS, and HOS-SSS for both the repair
and the reconstruction cohorts. All 4 studies reported there
were no statistically significant intergroup differences in
PROM improvement between the repair and reconstruc-
tion groups. Pre- and postoperative PROMs, as well as

improvement in scores, are recorded in Table 6. Mean pre-
operative mHHS totals for the repair and reconstruction
cohorts ranged from 54.8% to 59.3'% and 49.3%7 to 58.9,°
respectively, while postoperative mHHS for repair and
reconstruction were 70.8% to 84.11%27 and 72.0%° to 81.2%7
respectively (I? = 0%). Mean postoperative VAS for pain
scores for the reconstruction and repair cohorts ranged
from 3.0%7 to 3.51° and 2.3%7 to 3.92, respectively (IZ = 33%).

Clinical benefit was recorded using minimal clinically
important differences (MCIDs) in 3 studies,®>'%' and
Patient Acceptable Symptom State achievement rates
were reported in 2 studies.®'® In both the repair'®!® and
the reconstruction®° groups, 2 out of 3 studies reported
>T0% of patients reaching the MCID threshold in >1
PROM.1%1® No study found statistically significant differen-
ces in MCID or Patient Acceptable Symptom State achieve-
ment rates between the repair and reconstruction groups.
Clinical benefit achievement rates are reported in Table 7.

Figures 2 and 3 display forest plots and I? statistics of
mHHS and VAS for pain. I? was 0% for mHHS and 33%
for VAS for pain.

Revision Hip Arthroscopy and Survivorship Rates

All 4 studies reported data regarding secondary surgeries
to the initial revision surgery. Two studies'®!® reported
rates of secondary hip arthroscopy, which ranged between
6.7%° and 13.3%'° in the repair group and 6.7%'° and
20%"° in the reconstruction group. Perets et al'® reported
a mean time to secondary hip arthroscopy, which was
11.5 months for repair and 16.5 months for reconstruction.
Rates of survivorship from conversion to THA were
reported in 3 studies®'®'® and ranged between 0%° and
3.3%%1% in the repair cohort and 0%° and 6.7%'° in the
reconstruction cohort. Overall secondary surgery rates
were reported in 3 studies'®!®?? and ranged between
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TABLE 5
Indications, Concomitant Procedures, and Reconstruction Type®

Indication for

Indication for Revision Labral Type of % in % in
Author Hip Arthroscopy Reconstruction Recon (%) Graft Type Surgery Repair Recon P
White MRI-confirmed labral April-December CLR (100) ITB allograft Femoral osteoplasty 27 6 <.01
et al*’ retear or high clinical 2011: labral for cam
suspicion for retear, tissue >8 mm or Acetabular rim 13 12 .28
residual or new hip pain <2-3 mm or trimming for pincer
reproduced with irreparable Treatment of 7 69 <.01
anterior impingement labral tear combined FAI
maneuver, failed 2012: all Microfracture 0 6 >.99
nonoperative treatment revision Chondroplasty 13 42 .04
for current symptoms, surgeries Psoas release 20 29 .76
preserved joint space; received a labral
surgeries were reconstruction
reconstructions
Perets Recurrent pain and Failed prior CLR (NR) and GT autograft, Acetabular rim 80 93.3 .396
et al'® disability after index repair, SLR (NR) ST allograft trimming
surgery; not responsive nonviable Femoral neck 76.7 73.3 >.999
to nonoperative tissue, calcified osteoplasty
measures labrum Capsular treatment >.999
Release 30.0 33.3
Repair 70.0 66.7
Acetabular 13.3 26.7 410
microfracture
Iliopsoas fractional 73.3 40.0 .065
lengthening
Trochanteric 10 6.7 >.999
bursectomy
Loose body removal 26.7 20.0 726
Bodendorfer Failed nonoperative Complex/ CLR (NR) and NR Femoral 94.6 92.5 .689
et al® management for >6 extensive SLR (NR) osteochondroplasty
months tearing, labral Acetabular 83.8 67.9 .090
hypo-/ osteochondroplasty
hypertrophy, or LT debridement 5.4 7.5 .689
extensive labral Acetabular 0 3.8 232
calcification microfracture
Trochanteric 8.1 1.9 159
bursectomy
Femoral 2.7 0 229
microfracture
Excision HO 2.7 0 229
ITB release 2.7 0 229
Jimenez Failed nonoperative Calcified labra, CLR (6.7) and PT allograft, Capsular repair 83.3 70 .360
et al'® management for >3 nonviable SLR (93.3) autograft Femoroplasty 83.3 96.7 195
months tissue, or Acetabular 10 10 >.999
irreparable microfracture

labral tears

“Values are reported as (%). P values represent differences between repair and reconstruction cohorts, bold indicates statistical signifi-
cance. CLR, circumferential labral reconstruction; FAI, femoroacetabular impingement; GT, gracilis tendon; HO, heterotopic ossification;
ITB, iliotibial band; LT, ligamentum teres; MRI, magnetic resonance imaging; NR, not reported; PT, posterior tibialis; Recon, reconstruction;

SLR, segmental labral reconstruction; ST, semitendinosus.

10%*® and 50%27 in the labral repair group and 10%'° and
26.7%"5 in the reconstruction group. White et al2” reported
time to secondary surgery, which was 17.0 and 23.6
months for the repair and reconstruction groups, respec-
tively. Secondary surgery data are summarized in Table 8.

DISCUSSION

The main finding of this review was that both labral repair
and labral reconstruction groups experienced significant

improvements in PROMs after undergoing revision hip
arthroscopy after primary hip arthroscopy for labral tear.
While labral reconstruction was performed in cases of
more degenerative or complex labral pathology, no studies
found significant differences in postoperative PROMs
between these 2 groups. Rates of secondary surgery after
revision surgery and rates of achieving psychometric
threshold were also similar between revision labral recon-
struction and revision labral repair.

Revision hip arthroscopy is challenging, often compli-
cated by adhesions, deteriorated tissue, and altered
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TABLE 6
Preoperative and Latest Follow-up Patient-Reported Outcome Measures®
Author mHHS VAS HOS-SSS NAHS HOS-ADL LEFS
White et al?’ repair Preop 56.1 = 9.1 5.1+ 22 NR NR NR 49.7 + 16.0
Postop 84.1 = 189 23 *+5.1 69.6 = 13.8
Improvement 28.0 = 18.9 -2.8 £ 2.8 20.7 = 21.9
Improvement P value NR NR NR
White et al?” recon Preop 49.3 = 16.7 6.6 = 1.7 36.8 + 16.4
Postop 81.2 * 20.7 3.0 x21 62.6 + 17.0
Improvement 31.7 = 22.4 -3.6 £ 2.5 25.7 = 19.7
Improvement P value NR NR NR
White et al?’ repair vs .67 .43 71
recon improvement P value
Perets et al'® repair Preop 59.3 + 16.5 5.8 * 1.8 39.6 + 25.1 61.0 + 16.7 NR NR
Postop 84.1 = 14.8 2.8 £22 70.5 = 26.1 82.5 = 17.2
Improvement 24.8 = 20.7 -3.0 £ 2.4 30.8 = 33.5 21.4 = 21.9
Improvement P value .001 .001 .001 .001
Perets et al'® recon Preop 54.2 = 16.0 6.2 + 22 30.5 = 22.1 51.2 = 17.6
Postop 72.0 £ 18.3 35+ 1.9 57.3 £ 24.3 73.9 = 155
Improvement 17.8 = 25.0 2.7+ 21 24.5 * 33.0 22.7 = 20.1
Improvement P value 025 .005 .008 .002
Perets et al'® repair vs .161 .827 591 .860 NR
recon improvement P value
Bodendorfer et al® repair Preop 54.8 = 144 6.0 = 2.3 34.5 + 184 NR 60.2 = 16.6 NR
Postop 70.8 + 20.2 3.9 + 2.8 54.6 + 27.2 75.2 + 19.6
Improvement 15.1 = 204 -22*29 21.2 * 30.2 14.6 = 21.8
Improvement P value NR NR
Bodendorfer et al® recon Preop 58.9 + 16.2 55 * 2.3 33.2 = 23.0 63.2 + 16.6
Postop 72.2 + 20.5 3.2+ 25 52.6 + 31.9 76.8 + 19.6
Improvement 12.3 £ 22.7 -2.4 * 26 19.3 £ 27.1 14.9 = 20.2
Improvement P value NR NR NR NR
Bodendorfer et al® repair vs .629 .702 .818 953 NR
recon improvement P value
Jimenez et al'° repair Preop 55 = 15.8 5.5 + 2.3 33.3 = 25.2 55.8 = 15.3 NR NR
Postop 779 = 159 3.1+18 59.5 = 26.9 79.1 + 15.8
Improvement 24 +19.5 24 25 28.5 = 31.6 25 = 16.2
Improvement P value <.001 <.001 <.001 <.001
Jimenez et al'® recon Preop 58.3 = 12.8 5.6 = 1.9 31.8 + 17.8 58.2 = 13.6
Postop 75.7 £ 19.5 3.2 +24 55.1 + 24.6 74.9 + 17.6
Improvement 16.9 = 21.4 2.5 26 22.1 = 23.5 154 = 19
Improvement P value <.001 <.001 <.001 <.001
Jimenez et al'° repair vs .186 977 445 .059 NR

recon improvement P value

“Values are reported as (%) or mean = SD. HOS-ADL, Hip Outcome Score—Activities of Daily Living; HOS-SSS, Hip Outcome Score—
Sports-Specific Subscale; LEFS, Lower Extremity Functional Scale; mHHS, modified Harris Hip Score; NAHS, Nonarthritic Hip Score;
NAHS, Nonarthritic Hip Score; NR, not reported; Postop, Postoperative; Preop, Preoperative; recon, reconstruction; VAS, visual analog
scale. P values represent differences between repair and reconstruction cohorts, bold indicates statistical significance.

anatomy.'”1%2?! Similarly, prior literature has documented
that patients who underwent revision arthroscopy
reported equal or worse PROMs compared with those
who underwent primary hip arthroscopy.?* In the current
review, mean postoperative mHHS scores ranged from
70.8% and 84.1'>?7 for the repair group and 72.0'® and
81.22%7 for the reconstruction group. In comparison, Maldo-
nado et al'! found mean postoperative mHHS scores rang-
ing from 84.1 to 93.0 for the repair group and 72.0 to 95.0
in the reconstruction group in a systematic review compar-
ing labral repair and reconstruction in both the primary
and the revision settings. Although the prognosis for
patients undergoing revision hip arthroscopy is often less
favorable compared with those undergoing primary hip
arthroscopy, it is essential to note that patients still

experience significant improvements in outcome. This
study concurs with previous studies demonstrating that
both labral repair and labral reconstruction improve
patient satisfaction, restore function, and alleviate pain.
Generally, the reoperation rate in revision hip arthros-
copy has been shown to be greater compared with primary
procedures. A systematic review by Harris et al® of 6134
patients after hip arthroscopy found a reoperation rate of
6.3% and conversion to THA rate of 2.9%. Revision proce-
dures are inherently more complex due to scar tissue for-
mation, calcification, and the presence of prior surgical
implants.!”!® In addition, patients with previous hip sur-
geries may have more significant labral tissue degenera-
tion and/or cartilage injury compared with the primary
setting.?! In this review, secondary surgery rate ranged
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TABLE 7
Achievement Rates of Clinical Benefit®
Author Threshold mHHS NAHS VAS HOS-ADL HOS-SSS
White et al?” repair MCID NR
PASS
White et al?’ recon MCID
PASS
Perets et al'® repair MCID 76.7 NR
PASS 76.7
Perets et al'® recon MCID 53.3 NR
PASS 60
Perets et al'® repair MCID 211 NR
vs recon P value PASS 416 NR
Bodendorfer et al® repair MCID 48.1 NR 55.6 53.3 48
PASS 45.9 35.1 34.3 23.3
Bodendorfer et al® recon MCID 50.0 NR 64.7 70.0 53.8
PASS 55.3 47.2 36.4 34.5
Bodendorfer et al® MCID .893 .389 184 676
repair vs recon P value PASS .394 .255 .858 .344
Jimenez et al'” repair MCID 80 92 76 NR 71.4
PASS NR
Jimenez et al*® recon MCID 61.5 72 76.9 NR 62.5
PASS NR
Jimenez et al'” MCID .220 .138 .938 NR 751

repair vs recon P value

“Values are reported as percentages. HOS-ADL, Hip Outcome Score—Activities of Daily Living; HOS-SSS, Hip Outcome Score—Sports-Spe-
cific Subscale; MCID, minimal clinically important difference; mHHS, modified Harris Hip Score; NAHS, Nonarthritic Hip Score; NR, not
reported; PASS, Patient Acceptable Symptom State; recon, reconstruction; VAS, visual analog scale.

Reconstruction Repair Std. mean difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI
Bodendorfer3et al 72.2 20.5 55 70.8 20.2 40 453% — i
Jimenez'%et al 75.7 19.5 30 77.9 15.9 30 29.3% —_—
White¥ et al 81.2 20.7 98 84.1 18.9 15 254% [
Total (95% Cl) 183 85 100.0%

Heterogeneity: Tau? = 0.00; Chi* = 0.50, df =2 (P = 0.78); I = 0%
Test for overall effect: Z =0.29 (P = 0.77)
Test for subgroup differences: Not applicable
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Figure 2. Forest plot of postoperative modified Harris Hip Score. IV, inverse variance; Std., standardized.

Reconstruction Repair Std. mean difference
Study or Subgroup  Mean SD Total Mean sD Total Weight IV, Random, 95% CI
Bodendorfer *et al 3.2 2.5 55 3.9 2.8 40 40.9% —
Jimenez %et al 35 24 30 3.1 1.8 30 31.0% S
White “et al 3 2.1 98 2.3 5.1 15 28.1% S R —
Total (95% Cl) 183 85 100.0%

Heterogeneity: Tau? = 0.03; Chi* = 2.99, df = 2 (P = 0.22); I* = 33%
Test for overall effect: Z=0.13 (P = 0.89)
Test for subgroup differences: Not applicable
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Figure 3. Forest plot of postoperative visual analog scale for pain. IV, inverse variance; Std., standardized.
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TABLE 8
Summary of Survivorship Rates®

Time to Time to
Secondary Hip  Secondary Hip Conversion Secondary  Secondary

Author Hips Follow-up, mo Arthroscopy  Arthroscopy, mo  to THA Surgery Surgery, mo
White et al?>’ repair 15 (14 completed 56.4 (24-72) NR NR NR 7(50) 17.0 (7.3-30.4)
follow-up)
White et al?” recon 98 (90 completed 28.8 (24-48) NR NR NR 11 (12) 23.6 (9.3-42.2)
follow-up)
White et al?” repair vs recon P value NA NA NR NR NR p < 0.01 NR
Perets et al'® repair 30 43.2 + 17.4 (24.0-72.2) 2 (6.7) 11.5 1(3.3) 3 (10) NR
Perets et al'® recon 15 36.6 = 16.9 (21.6-68.2) 3 (20) 16.5 1(6.7) 4(26.7) NR
Perets et al'® repair vs recon P value NA p=.313 p=.315 p =.150 p > .999 NR NR
Bodendorfer et al® repair 40 24.8 NR NR 0 (0) NR NR
Bodendorfer et al® recon 55 0 (0)
Bodendorfer et al® repair vs recon P value NA NR NR NR NR NR NR
Jimenez et al'° repair 30 30.7 * 8.6 (24-54.4) 4(138.3) NR 1(3.3) 5(16.7) NR
Jimenez et al'° recon 30 26.3 = 2.4 (24-32) 2 (6.7) NR 1(3.3) 3 (10) NR
Jimenez et al'® repair vs recon P value NA p=.011 p=.671 NR p > 0.999 NR NR

“Values are reported as mean (range), mean = SD (range), n, or n (percentage) NA, not applicable; NR, not reported; recon, reconstruction;
THA, total hip arthroplasty. P values represent differences between repair and reconstruction cohorts, bold indicates statistical significance.

from 10%" to 50%>" in the repair group and 10%™° to
26.7%'° in the reconstruction cohort. Within this, revision
arthroscopy rates ranged from 6.7%' to 13.3%'° in the
repair group and 6.7%'° to 20%'% in the reconstruction
group, although it was only reported in 2 studies. THA con-
version rates ranged from 0% to 3.3%'%1% in labral repair
group at a mean follow-up 30.7 to 56.4 months and 0%° to
6.7%*® in labral reconstruction group at a mean follow-up
26.3 to 36.6 months.

A source of heterogeneity in the labral reconstruction
cohorts included in this study is graft type (autograft vs
allograft), and donor tissue (ie, tensor fascia lata vs tibialis
anterior). Graft selection for labral reconstruction is multi-
factorial and dependent on surgeon preference, patient-
specific characteristics, graft availability, and cost.2® While
autografts reduce costs inherent with allograft sourcing,
they introduce significant donor-site morbidity and may pro-
long surgical time to allow for harvest and preparation. On
the other hand, using an allograft eliminates the risk of
donor-site morbidity and may reduce surgical time.” Common
allograft choices include the tensor fascia lata, tibialis ante-
rior, and tibialis posterior.®?° Rahl et al'® found no difference
in survivorship or PROs between patients who received labral
reconstruction with an autograft or allograft. On the other
hand, a more recent cohort study of 205 hips with minimum
2-year follow-up found that labral augmentation or recon-
struction with autografts had a significantly lower revision
rate than with allografts but no difference in conversion to
THA.® In the patients evaluated in the included studies, ilioti-
bial band allograft, gracilis tendon autograft, semitendinosus
allograft, and posterior tibialis tendon allograft were most fre-
quently used for reconstruction, but the data were insufficient
to compare outcomes by graft type. Further research is war-
ranted to better define the optimal graft source, preparation,
reconstruction technique, and indication.

Finally, the studies included in this review varied
widely in terms of their indications for labral reconstruc-
tion. White et al?” initially had criteria of labral tissue

>8 mm or <2 to 3 mm or irreparable labral tear for their
study but then moved to performing reconstructions for
all revision labral treatment. All studies used subjective
terms such as “irreparable labrum/labral tear,”'%27 “nonvi-
able tissue,”*®® or “complex/extensive tearing”® as an
indication for reconstruction. However, these terms lack
standardized, objective definitions and instead rely on sub-
jective intraoperative assessments that vary between sur-
geons. This lack of clarity highlights the need for
reproducible criteria to guide the decision making of
when labral reconstruction is indicated.

Limitations

One limitation of this study was that the indications for
labral repair and reconstruction are different, so PROMs
should be interpreted in the context that patients with lab-
ral reconstruction may be able to achieve similar PROMs
despite worse labral conditions, not that one procedure is
inherently better or worse. Another limitation of this study
was that all studies were level 3 evidence, preventing us
from pooling data to garner meaningful conclusions from
standardized mean differences. Also, the total number of
included studies was small, so there was a greater chance
of type 2 error. Furthermore, the study periods varied
among studies, which may have confounded results, as
techniques for labral treatment have significantly
improved over time. The final limitation to this study
was that 2 of the studies were performed at the same insti-
tution, so there may have been an overlap in patients. The
included studies were performed at centers and with sur-
geons with a distinct level of expertise in hip arthroscopy,
which limits generalizability to surgeons who do not rou-
tinely perform hip arthroscopy. However, this issue was
addressed by only including 1 of the studies in the stan-
dardized mean difference calculations. More studies are
needed, especially prospective randomized trials, to fully
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understand the outcomes of revision labral repair and
reconstruction.

CONCLUSION

Our systematic review showed that patients undergoing
revision hip arthroscopy with labral reconstruction demon-
strated significant improvement in postoperative outcome
measures. Postoperative outcomes were similar to those
of a benchmark control group of patients undergoing revi-
sion hip arthroscopy and labral repair. Labral reconstruc-
tion in the revision setting appears to be an effective
treatment in clinically indicated patients.
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