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Background: Arthroscopic treatment for labral tears includes debridement and repair. Long-term studies have failed to dem-
onstrate a difference between these treatments in terms of conversion to total hip arthroplasty (THA).

Purpose: To investigate 2 different labral treatments, debridement and repair, using an adjusted analysis to evaluate long-term
conversion to THA.

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

Methods: This was a retrospective cohort study of patients who underwent hip arthroscopy by a single surgeon between April
2007 and October 2014. Postoperative follow-up information included conversion to THA, patient satisfaction, and patient-
reported outcome measures (modified Harris Hip Score; Hip Outcome Score, Activities of Daily Living and Sports Specific sub-
scales; International Hip Outcome Tool; Nonarthritic Hip Score; and Lower Extremity Functional Scale).

Results: Of the 204 hips included in the study, 99 (48.5%) underwent labral repair, and 105 (51.5%) underwent debridement.
In total, 28 (13.7%) of the 204 patients underwent conversion to THA within 10 years after hip arthroscopy (labral repair: 5 [5.0%] vs
labral debridement: 23 [21.9%]). Labral repair was associated with a significantly lower risk of conversion to THA compared with
debridement (hazard ratio [HR] ¼ 0.24; 95% CI, 0.07-0.74; P ¼ .014). Additional factors associated with risk of conversion to THA
included older age at the time of arthroscopy (HR ¼ 1.06 per year; 95% CI, 1.02-1.11; P ¼ .002) and Tönnis grade (HR ¼ 2.39; CI,
1.14-5.41; P ¼ .026). Abrasion chondroplasty, acetabuloplasty, body mass index, Outerbridge grade, and radiographic femoro-
acetabular impingement were not found to be significantly associated with risk of THA. No significant difference in patient sat-
isfaction was found between treatment groups, and for patients who did not convert to THA, there was no difference in mean
patient-reported outcome scores at final follow-up.

Conclusion: Patients who underwent labral repair were less likely to convert to THA compared with patients who underwent labral
debridement, despite adjustment for differences in baseline patient characteristics and preexisting pathology. Additional factors
associated with a lower rate of hip survival were older age and osteoarthritis at the time of hip arthroscopy.

Keywords: hip arthroscopy; labral repair; labral debridement; labral tear; total hip arthroplasty; total hip conversion; femoro-
acetabular impingement

The acetabular labrum is a triangular-shaped, fibrocartila-
ginous structure that surrounds the hip. The labrum
plays an integral part in maintaining proper hip stability
and physiological function.7 If the labrum becomes torn,
the seal is disrupted, and health of the joint may be
compromised.4,6 One of the major risk factors for acetabular
labral tears is femoroacetabular impingement (FAI), which
entails asphericity of the femoral head (cam), excessive

coverage of the anterior superior acetabular rim (pincer),
or a retroverted acetabulum.11,15 Injury from FAI and lab-
ral tears can extend into adjacent cartilage, which forecasts
a poor prognosis for degenerative disease.10,20,23,29 There-
fore, clinical emphasis has been placed on treating labral
tears and associated FAI.

Arthroscopic treatments for labral tears include debride-
ment and repair. Labral debridement involves trimming
and smoothing areas of torn or frayed labrum, whereas
labral repair uses anchors and sutures to bundle tissue
together and refix the labrum to its anatomic position.
Although restoration of the labral seal provides a
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theoretical advantage, biomechanical studies have yielded
mixed results when comparing the 2 surgical options and
their effects on cartilage preservation.1,30 Of relevance,
Menge et al21 found no significant difference in the hazard
ratio (HR) between labral debridement and labral repair
in terms of the risk of conversion to total hip arthro-
plasty (THA) when adjusted for independent contributors.
However, Byrd and Jones2 reported a high incidence of
conversion to THA in patients who underwent labral
debridement. Currently, hip arthroscopic surgeons empha-
size conservation of the labrum using repair techniques
whenever possible; labral repairs increased from 19%
of all hip arthroscopy cases in 2009 to 81% in 2017.28

Although the current literature has shown positive func-
tional results with labral repair, comparative studies
have not reported a significant difference in conversion to
THA.12,14,21

The purpose of this study was to investigate 2 different
labral treatments, labral repair and labral debridement,
using an adjusted analysis to evaluate the long-term con-
version to THA. We hypothesized that labral repair would
exhibit better hip survivorship than would labral
debridement.

METHODS

Study Design

This was a retrospective cohort study of patients undergo-
ing hip arthroscopy by a single surgeon (S.D.M.) between
April 2007 and October 2014. This time period was chosen
to ensure that all patients had at least 5 years of clinical
follow-up. Patients were included if they met the following
criteria: acetabular labral tear that was treated with labral
repair or labral debridement, minimum 5-year follow-up
from the date of surgery to the date of survey response,
completion of study surveys, and availability of preopera-
tive radiographs. Patients were excluded if they met any of
the following conditions: They had preoperative radio-
graphs demonstrating a center-edge angle (CEA) of <20�

indicating hip dysplasia, underwent hip arthroscopy for
FAI without concomitant labral tear, underwent hip
arthroscopy after previous ipsilateral hip surgery, or
underwent hip arthroscopy for osteonecrosis. Consistent
with indications found in prior studies that evaluated lab-
ral repair versus labral debridement,21 labral debridement
was performed if the labral tear was degenerative, hypo-
plastic, or isolated to a single plane involving <50% of the

labrum. Labral repair was performed if there was ade-
quate, healthy labral tissue for suture fixation or if the tear
was complex with extension into the chondrolabral junc-
tion. For both labral repair and labral debridement, an
attempt was made to restore the labral seal at the comple-
tion of the procedure. Institutional review board approval
was obtained for the study protocol.

Data Collection

We invited patients to participate in the study after we
filtered institutional data by operative year, followed by
retrospective chart review, telephone surveys, and/or
online surveys to attain applicable study data. Baseline
patient characteristics included age, sex, laterality, body
mass index (BMI), number of preoperative steroid injec-
tions, CEA, radiographic FAI, and Tönnis grade.16 An
alpha angle >50� was considered positive for cam FAI.16

The presence of coxa profunda or crossover sign was con-
sidered positive for pincer FAI.16 Intraoperative informa-
tion included Outerbridge grade, traction time, and
additional procedures performed.18 Postoperative follow-
up information included repeat hip arthroscopy on the
ipsilateral side after surgery by the senior author
(S.D.M.), conversion to THA, patient-reported outcome
measures, and patient satisfaction. Prospectively collected
patient-reported outcome measures were the modified
Harris Hip Score (mHHS), Hip Outcome Score (HOS)–
Activities of Daily Living subscale, HOS–Sports Specific
subscale, 33-item International Hip Outcome Tool, Non-
arthritic Hip Score, and Lower Extremity Functional
Scale.

Preoperative Assessment

All patients initially presenting to the senior author’s clinic
with hip pain underwent hip and pelvis radiography and a
thorough physical examination, including provocation test-
ing of the labrum and evaluation for FAI.8 Patients with
positive findings on physical examination (ie, pain and/or
limited range of motion with flexion, adduction, and inter-
nal rotation or flexion, abduction, and external rotation)
underwent magnetic resonance arthrography, diagnostic
or therapeutic intra-articular injection of anesthetic or cor-
ticosteroid, and a trial of at least 3 months of nonoperative
therapy including core strengthening physical therapy.
Patients with persistent hip pain despite nonoperative
therapy were offered hip arthroscopy.
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Abbreviated Surgical Technique

Arthroscopic surgery on all patients was performed by a
single surgeon. Anterolateral, anterior, midanterior, and
Dienst portals were established. Puncture capsulotomy was
performed to gain access to the joint,3 and intermittent
traction was used throughout the procedure.31 To be
consistent with indications found in previously published
studies that evaluated labral repair versus labral
debridement,21 the surgeon performed labral debridement
if the labral tear was degenerative, hypoplastic, or isolated
to a single plane involving <50% of the labrum. Labral
repair was performed if the remaining healthy labral tissue
was adequate for suture fixation or if the tear was complex
with extension into the chondrolabral junction. If the
patient had concomitant FAI, the surgeon performed ace-
tabular recession using a chondrolabral junction–preserv-
ing technique32 and/or femoroplasty using an arthroscopic
bur.24 After treatment for labral tears and potentially con-
current FAI, the hip was dynamically tested to confirm
range of motion. This was performed to ensure labral sta-
bility and absence of FAI.

Postoperative Rehabilitation

All patients included in this study underwent a strict post-
operative rehabilitation protocol. After operative treat-
ment, patients were allowed immediate weightbearing as
tolerated using a flat-footed gait with crutches for 6 weeks.
The decision to limit the patients’ activity during the first
6 weeks was secondary to the operating surgeon’s prefer-
ence. A flat-footed gait with crutches prevented tilting of
the pelvis and limited stress on the labral repair in the
early postoperative period. At 6 weeks postoperatively,
patients could start using a stationary bicycle to slowly
regain motion in a manner that limited inflammation of
healing tissue. At 10 weeks, patients were allowed to swim
or use an elliptical trainer with light resistance. At 4
months, strengthening exercises including hamstring curls
and short-arc leg press with low weight and high repeti-
tions were encouraged. At 6 months, patients were permit-
ted to gradually resume impact-loading exercises as
tolerated.22

Statistical Analysis

Statistical analysis was performed using SPSS Statistical
Software Version 27 (IBM, Armonk, NY, USA). Categorical
variables were analyzed using the chi-square test or Fisher
exact test, as appropriate, and continuous variables were
compared using Student t tests. Unadjusted survival anal-
ysis was performed using Kaplan-Meier curves, and com-
parisons were calculated using the log-rank test. We
performed adjusted survival analysis with Cox proportional
hazard models, adjusting for all variables that were signif-
icantly different between treatment groups at baseline
(abrasion chondroplasty, acetabuloplasty, age, BMI, radio-
graphic FAI) or those presumed to be predictive of conver-
sion to THA (Tönnis grade and Outerbridge grade). All

reported P values were 2-tailed, with the level of signifi-
cance set at a ¼ .05.

RESULTS

Of the 204 hips included in the study, 99 (48.5%) and 105
(51.5%) underwent labral repair and labral debridement,
respectively (Figure 1). The debridement cohort was signif-
icantly older (P < .001), had a greater BMI (P ¼ .012), and
had a higher percentage of isolated cam lesions (P < .001).
We found no significant difference between cohorts regard-
ing sex, laterality, number of preoperative corticosteroid
injections, CEA, or Tönnis grade (Table 1).

A significantly greater percentage of acetabuloplasty
(P < .001) was performed in the labral repair cohort,
whereas the debridement group had a greater percentage
of abrasion chondroplasty (P < .001). No significant differ-
ence was found for Outerbridge grade, femoroplasty, micro-
fracture, os acetabuli removal or fixation, chondrocalcinosis
debridement, ligamentum teres debridement, or iliopsoas
tendon debridement (Table 2).

A total of 4 (2.0%) of the 204 hips underwent subsequent
hip arthroscopy for recurrence of pain. Of these hips, 2 were
in the repair cohort, and subsequent arthroscopy at 3 years
and 4 years after initial surgery. The other 2 hips were in
the debridement cohort, and subsequent arthroscopy at 5
years and 6 years after initial surgery. None of these 4 hips
underwent future THA within the study period.

Of the 204 patients, 28 patients (13.7%) underwent con-
version to THA within 10 years after hip arthroscopy. Of
the 99 patients who underwent labral repair, 5 patients
(5.1%) converted to THA at a mean ± standard deviation
of 3.74 ± 1.90 years. Of the 105 patients who underwent

Figure 1. Flowchart detailing patient enrollment.
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labral debridement, 23 patients (21.9%) converted to THA
at a mean of 3.70 ± 2.66 years. Unadjusted survival analysis
yielded an estimated THA-free survival at 10 years of
94.9% for labral repair and 75.3% for labral debridement
(P < .001) (Figure 2).

In the multivariable Cox model, which adjusted for all
variables that were significantly different between treat-
ment groups at baseline or those presumed to be predictive
of conversion of THA, labral repair remained associated
with a significantly lower risk of conversion to THA com-
pared with labral debridement (HR ¼ 0.24; 95% CI, 0.07-

0.74; P ¼ .014). Additional factors associated with risk of
conversion to THA included older age at the time of arthros-
copy (HR ¼ 1.06 per year; 95% CI, 1.02-1.11; P ¼ .002) and
Tönnis grade (HR ¼ 2.39; 95% CI, 1.14-5.41; P ¼ .026). We
found no significant associations between risk of THA and
abrasion chondroplasty, acetabuloplasty, BMI, Outer-
bridge grade, or radiographic FAI (Table 3). Adjusted sur-
vival curves plotted at the means of covariates for labral
repair versus labral debridement are shown in Figure 3.

We found no significant difference between treatment
groups in terms of postoperative pain relief within the first

TABLE 1
Baseline Characteristics of Patients Undergoing Hip Arthroscopy for Acetabular Labral Teara

Labral Repair
(n ¼ 99)

Labral Debridement
(n ¼ 105) P

Age, y 34.1 ± 1.9 40.4 ± 2.3 < .001
Body mass index 25.8 ± 0.7 27.5 ± 1.0 .012
Sex .589

Male 49 (49.5) 48 (45.7)
Female 50 (50.5) 57 (54.3)

Laterality .875
Right 52 (52.5) 54 (51.4)
Left 47 (47.5) 51 (48.6)

No. of preoperative steroid injections 1.23 ± 0.2 1.08 ± 0.2 .422
Center-edge angle, deg 34.8 ± 1.1 35.4 ± 1.2 .472
Radiographic femoroacetabular impingement < .001

Isolated pincer 36 (36.4) 5 (4.8)
Isolated cam 8 (8.1) 47 (44.8)
Combined 43 (43.4) 16 (15.2)
None 12 (12.1) 37 (35.2)

Tönnis .113
Grade 0 24 (24.2) 30 (28.6)
Grade 1 67 (67.7) 57 (54.3)
Grade 2 8 (8.1) 16 (15.2)
Grade 3 0 (0.0) 2 (1.9)

aData are reported as mean ± SD or No. of hips (%). Boldface P values indicate statistical significance (P < .05).

TABLE 2
Intraoperative Characteristics of Patients Undergoing Hip Arthroscopy for Acetabular Labral Teara

Labral Repair
(n ¼ 99)

Labral Debridement
(n ¼ 105) P

Outerbridge .176
Grade 0 1 (1.0) 3 (2.8)
Grade 1 17 (17.2) 17 (16.2)
Grade 2 46 (46.5) 35 (33.3)
Grade 3 26 (26.3) 31 (29.5)
Grade 4 9 (9.1) 19 (18.1)

Procedures
Femoroplasty 52 (52.5) 62 (59.0) .348
Acetabuloplasty 81 (81.8) 19 (18.1) < .001
Microfracture 4 (4.0) 9 (8.6) .185
Abrasion chondroplasty 5 (5.1) 23 (21.9) < .001
Os acetabuli removal/fixation 3 (3.0) 1 (1.0) .285
Chondrocalcinosis debridement 0 (0.0) 1 (1.0) .330
Ligamentum teres debridement 3 (3.0) 3 (2.8) .942
Iliopsoas tendon debridement 3 (3.0) 4 (3.8) .760

aData are reported as No. of hips (%). Boldface P values indicate statistical significance (P < .05).
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6 months of surgery or patient satisfaction. Similarly, for
patients who did not convert to THA, we found no difference
in mean patient-reported outcome measures at final follow-
up for modified Harris Hip Score (P ¼ .38), HOS-Activities
of Daily Living subscale (P ¼ .60), HOS–Sport Specific sub-
scale (P ¼ .48), 33-item International Hip Outcome Tool
(P ¼ .31), Nonarthritic Hip Score (P ¼ .69), or Lower
Extremity Functional Scale (P ¼ .40) (Table 4).

DISCUSSION

In this study, we found that patients with acetabular labral
tears who underwent labral repair had a significantly lower
conversion to THA when compared with patients who
underwent labral debridement (HR ¼ 0.24; 95% CI, 0.07-
0.74; P ¼ .014). These results held after adjustment for all
observed differences in baseline factors. Age at the time
of arthroscopy (HR ¼ 1.06 per year; 95% CI, 1.02-1.11;
P ¼ .002) and Tönnis grade (HR ¼ 2.39; 95% CI, 1.14-
5.41; P ¼ .026) were also associated with increased risk of

conversion to THA. Among the hips that survived, both
cohorts had patient-reported outcome scores at final
follow-up that exceeded the threshold of the Patient Accept-
able Symptom State for long-term follow-up.25 We found no
difference in patient-reported outcomes or patient satisfac-
tion between groups.

The current study adds to the growing body of literature
addressing functional outcomes and conversion to THA in
patients undergoing hip arthroscopy for acetabular labral
tears. In one of the first long-term studies comparing labral
debridement and labral repair, Menge et al21 reported that
labral debridement and labral repair were both suitable
treatments for labral tears, as both treatments resulted in
significant improvements in patient-reported outcomes.
However, those investigators found no significant difference
in the HR between labral debridement and labral repair in
terms of the risk of conversion to THA after accounting for
independent contributors: older patients, hips with�2 mm of
joint space preoperatively, and acetabular microfracture.
Only when Menge et al adjusted their statistical analysis for
microfracture alone (not for age or joint space) was labral

Figure 2. Unadjusted survival curves for labral repair versus labral debridement.

TABLE 3
Results of Cox Multivariate Regressiona

Variable Hazard Ratio (95% CI) P

Treatment (repair vs debridement) 0.24 (0.07-0.74) .014
Abrasion chondroplasty 1.80 (0.65-5.00) .257
Acetabuloplasty 2.39 (0.84-6.78) .102
Age 1.06 (1.02-1.11) .002
Body mass index 1.06 (0.98-1.14) .176
Outerbridge grade 1.23 (0.68-2.21) .490
Radiographic femoroacetabular impingement 0.84 (0.58-1.20) .329
Tönnis grade 2.39 (1.14-5.41) .026

aResults were adjusted for variables that were significantly different at baseline between treatment groups and those presumed to be
predictive of conversion to total hip arthroplasty. Boldface P values indicate statistical significance (P < .05).
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debridement associated with a significantly higher risk of
progression to THA. Thus, the results from the current study
provide relevant evidence that patients who underwent labral
repair were less likely to convert to THA when compared with
patients who underwent labral debridement despite adjust-
ment for differences in baseline characteristics and preexisting
pathology. Furthermore, previous biomechanical studies dem-
onstrated that restoration of the hip joint seal and reduction of
contact pressures were associated with cartilage health in
vitro.6,27 Also, previous studies reported that loss of the seal
mechanism was associated with alterations in synovial fluid
and jointdynamics,whichmay leadtoearlyosteoarthritis.6,9,19

Thus, results of the current study reinforce the importance of
labral conservation to preserve long-term health of the
hip joint.

The findings of the current study support prior evidence
that advanced age and osteoarthritis at the time of hip
arthroscopy are predictive of poor postoperative outcomes
and progression to THA. In 2009, Byrd and Jones2 pub-
lished a case series of patients after hip arthroscopy and
reported that 88% of patients with osteoarthritis converted
to THA within 10 years. Menge et al21 reinforced these
findings, reporting that older age, microfracture of the ace-
tabulum, and joint space �2 mm were associated with a
lower rate of hip survival. Similarly, Perets et al26 reported
that at minimum 5-year follow-up, hips that did not
undergo THA had less radiographic and arthroscopic carti-
lage degeneration at the time of hip arthroscopy. In terms
of functional outcomes, several studies have reported
worse outcomes for patients with advanced osteoarthritis,

Figure 3. Adjusted survival curves plotted at the means of covariates for labral repair versus labral debridement.

TABLE 4
Comparison of Subjective Postoperative Pain Relief, Patient Satisfaction, and Patient-Reported Outcome Measures Between

Treatmentsa

Labral Repair
(n ¼ 99)

Labral Debridement
(n ¼ 105) P

Postoperative pain relief at 6 mo .345
Yes 75 (75.8) 84 (80.0)
No 24 (24.2) 21 (20.0)

Patient satisfaction .629
Yes 87 (87.9) 89 (84.8)
No 12 (12.1) 16 (15.2)

Patient-reported outcome measures
mHHS 86.1 ± 3.1 84.1 ± 3.1 .378
HOS-ADL 88.3 ± 3.0 87.2 ± 3.0 .603
HOS–Sport 75.1 ± 5.0 72.4 ± 5.5 .475
iHOT-33 75.0 ± 4.9 71.2 ± 5.2 .312
NAHS 84.1 ± 3.8 83.0 ± 3.1 .690
LEFS 67.8 ± 3.0 66.0 ± 3.3 .402

aData are reported as No. of hips (%) or mean ± 95% CI. HOS-ADL, Hip Outcome Score–Activities of Daily Living subscale; HOS–Sport,
Hip Outcome Score–Sports Specific subscale; iHOT-33, 33-item International Hip Outcome Tool; LEFS, Lower Extremity Functional Scale;
mHHS, modified Harris Hip Score; NAHS, Nonarthritic Hip Score.
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with mixed results when considering age.17,20,21,26 Martin
et al17 found that labral repair provided a benefit to patients
older than 40 years without advanced osteoarthritis. In the
context of the current study, hip arthroscopic surgeons
should temper the expectations of patients who have carti-
lage wear, as there is ample evidence that such lesions are
associated with a poor prognosis after hip arthroscopy and
higher risk of conversion to THA.

Although uncomplicated labral tears may be addressed
via standard repair techniques, complex tears and/or hypo-
plastic labrums may require advanced repair methods
including the incorporation of grafted tissue to reestablish
proper biomechanics. Notably, previous studies have
reported successful outcomes for labral reconstruction
using allografts or autografts from tensor fascia lata, semi-
tendinosus, rectus femoris, gracilis, iliotibial band, and der-
mal tissue. Moreover, recent literature has demonstrated
the utility of local capsular autograft as an effective
approach to labral reconstruction that minimizes donor-
site morbidity and preserves the chondrolabral junction.13

As such, the senior author has expanded his repair indica-
tions to encompass labra that were previously deemed fit
for debridement given the development of novel techniques
and supporting evidence.3,13,24,31 Overall, as the
approaches to labral reconstruction advance, there is con-
tinued opportunity for joint preservation and increased
survivorship.

Limitations

Although this study used a large sample size with long-term
follow-up to demonstrate a significant difference between
survivorship in patients undergoing labral repair versus lab-
ral debridement, it is not without limitations. First, this was
a retrospective analysis and was subject to the limitations
therein; a randomized controlled trial would be needed to
definitively determine causality. Second, the choice of treat-
ment was based on preexisting labral pathology. However,
indications for labral debridement featured pathology that
was not necessarily more severe than that indicating labral
repair, as patients with tears isolated to a single plane
involving <50% of the labrum underwent debridement
whereas patients with tears extending into the chondrolab-
ral junction underwent repair. The analysis also adjusted for
differences that are correlated with poor prognoses after hip
arthroscopy, including cartilage damage, FAI, and osteoar-
thritis. Third, postoperative lateral CEAs were not recorded,
and therefore the effect of iatrogenic overresection was not
evaluated.33 Fourth, with the publication of novel studies
during this time period,5 the senior author transitioned to
performing predominantly labral repairs. Despite the asso-
ciated learning curve for the surgeon, patients who under-
went labral repair had significantly lower conversion to THA
and no difference in patient-reported outcomes compared
with patients who underwent labral debridement. Fifth, lab-
ral debridement is a less technically challenging procedure,
whereas labral repair is complicated and requires an expert
hip arthroscopic surgeon. Thus, results may differ for non–
high volume hip arthroscopic surgeons.

CONCLUSION

Patients who underwent labral repair were less likely to
convert to THA compared with patients who underwent
labral debridement despite adjustment for differences in
baseline characteristics and preexisting pathology. Addi-
tional factors associated with a lower rate of hip survival
were older age and the presence of osteoarthritis at the time
of hip arthroscopy.
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