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Introduction: Hip arthroscopy has emerged as an effective tool for treating labral tears associated with femoro-acetabular impingement (FAI). Objective: Compare the effectiveness of debridement versus labral repair on functional outcomes at 2 years after hip arthroscopy and evaluate the influence of the repair technique. Hypothesis: There is no statistical difference in short-term functional outcomes between debridement and repair. The type of repair technique has no influence on functional outcomes. Methods: From July 2017 to June 2018, a prospective study was done at 10 participating hospitals specialised in hip preservation surgery. Patients over 18 years of age, who underwent hip arthroscopy for a labral tear due to femoro-acetabular impingement, were enrolled. Patients underwent either labral repair or debridement. The labral repairs were performed with either the loop or mattress technique and functional outcomes were evaluated using the Non-Arthritic Hip Score (NAHS). Results: One hundred and eighty-seven patients who underwent arthroscopic treatment for FAI were enrolled; 42 (22.5%) underwent labral debridement and 145 (77.5%) underwent labral repair. In the repair group, 66 (46%) were mattress sutures and 79 (54%) were loop sutures. Mean patient age was 33.3 ± 10.3 (18-63) and 38% of patients were women (n = 71). Mean follow-up was 16.2 months (10-26.4). The mean NAHS improved from 47.3 to 72.8 (p < 0.05) at final follow-up. There was no significant difference between the repair and debridement groups (p > 0.05). There was no significant difference between the mattress and loop repair subgroups (p > 0.05). Conclusions: There is no statistical difference in short-term functional outcomes between debridement and repair. The type of repair technique has no influence on functional outcomes. Level of evidence: II, prospective cohort study.

Introduction

Femoro-acetabular impingement (FAI) was first described in 1936 by Marius Niegard Smith-Petersen [START_REF] Smith-Petersen | The classic: treatment of malum coxae senilis, old slipped upper femoral epiphysis, intrapelvic protrusion of the acetabulum, and coxa plana by means of acetabuloplasty[END_REF]; subsequently, Reinhold Ganz and his team were the first to extensively analyse its * Corresponding author. anatomy and pathophysiology [START_REF] Ganz | Femoroacetabular impingement: a cause for osteoarthritis of the hip[END_REF]. Labral tears, caused by morphological changes in the acetabular bone or the femur, have been implicated in the development of osteoarthritis [START_REF] Ganz | The etiology of osteoarthritis of the hip: an integrated mechanical concept[END_REF]. Preserving the labrum appears to protect the joint from secondary cartilage degeneration [START_REF] Kim | Role of the acetabular labrum on articular cartilage consolidation patterns[END_REF]. Arthroscopic techniques -which are less invasive and less damaging, especially to the greater trochanter -have been developed and widely accepted with functional outcomes equal to open surgical treatment [START_REF] Cetinkaya | Arthroscopic labral repair versus labral debridement in patients with femoro-acetabular impingement: a minimum 2.5 year follow-up study[END_REF][START_REF] Haddad | Debridement versus re-attachment of acetabular labral tears: a review of the literature and quantitative analysis[END_REF][START_REF] Larson | Arthroscopic debridement versus refixation of the acetabular labrum associated with femoroacetabular impingement: mean 3.5-year follow-up[END_REF][START_REF] Krych | Arthroscopic labral repair versus selective labral debridement in female patients with femoroacetabular impingement: a prospective randomised study[END_REF][START_REF] Menge | Survivorship and outcomes 10 years following hip arthroscopy for femoro-acetabular impingement: labral debridement compared with labral repair[END_REF][START_REF] Chen | Selective debridement with labral preservation using narrow indications in the hip: minimum 5-year outcomes with a matched-pair labral repair control group[END_REF][START_REF] Domb | Decision making for labral treatment in the hip: repair versus debridement versus reconstruction[END_REF]. For the labrum, several treatment options have been described: debridement, repair and reconstruction. Currently, there is no definitive evidence that one treatment is better than the others at preserving the labrum and the results are sometimes contradictory [START_REF] Jackson | Acetabular labral base repair versus circumferential suture repair: a matched-paired comparison of clinical outcomes[END_REF]. The indications for each option and the surgical technique have been extensively described in the literature [START_REF] Ayeni | Surgical indications for arthroscopic management of femoro-acetabular impingement[END_REF][START_REF] De | A systematic summary of systematic reviews on the topic of hip arthroscopic surgery[END_REF]. The debate over which type of repair technique (translabral versus perilabral or loop) is more recent [START_REF] Sawyer | Clinical outcomes after arthroscopic hip labral repair using looped versus pierced suture techniques[END_REF][START_REF] Kollmorgen | Current concepts in labral repair and refixation: anatomical approach to labral management[END_REF]. While the number of studies is limited, some authors prefer using the translabral technique as it does not alter the shape or function of the labrum.

The aim of this study was to report the 2-year functional outcomes of arthroscopic treatment of labral tears associated with FAI. The primary hypothesis is that there is no statistical difference in short-term functional outcomes between labral debridement and repair. The secondary hypothesis is that the type of repair technique has no influence on functional outcomes.

Materials and methods

Between July 2017 and July 2018, 197 patients underwent hip arthroscopy in the 10 participating research sites. The procedure was done in patients over 18 years of age, who had a labral tear associated with FAI. The exclusion criteria were:

• advanced hip arthritis (defined as Tönnis grade ≥ 2); • femoral or acetabular cartilage lesions graded as Beck ≥ 2;

• hip dysplasia with lateral centre-edge angle < 18 • ; • previous surgery on the involved hip [START_REF] Nepple | The reliability of arthroscopic classification of acetabular rim labrochondral disease[END_REF][START_REF] Kovalenko | Classifications in brief: Tönnis classification of hip osteoarthritis[END_REF].

The diagnosis of FAI was made based on clinical and radiological findings. Standard radiographs for all patients included a standing anteroposterior (AP) view of the pelvis, Dunn lateral view, and Lequesne's false-profile view. The hallmarks of FAI were documented (alpha angle, loss of femoral head sphericity, coxa profunda, acetabular protrusion, acetabular version) [START_REF] Smith | Comparison of MRI, CT, Dunn 45 • and Dunn 90 • alpha angle measurements in femoro-acetabular impingement[END_REF][START_REF] Zhou | The prevalence of radiographic findings of structural hip deformities for femoro-acetabular impingement in patients with hip pain[END_REF]. The labrum was evaluated with CT arthrography or MR arthrography and the tears classified per Czerny et al. [START_REF] Czerny | MR arthrography of the adult acetabular capsular-labral complex: correlation with surgery and anatomy[END_REF].

Surgical technique

The surgical procedure consisted first in correcting bone abnormalities due to impingement, both at the acetabular and femoral levels. Dynamic tests, generally done at the end of the procedure, were used to check that no residual impingement was present after the femoroplasty and/or acetabuloplasty. The cartilage condition was classified as described by Beck et al. [START_REF] Nepple | The reliability of arthroscopic classification of acetabular rim labrochondral disease[END_REF]. Depending on the condition of the labrum, either debridement or repair was done. Labrum debridement consisted of resecting the detached or degenerated segment using cautery, basket forceps or shaver. The resection was limited to the pathological segment with the aim of preserving as much healthy labral tissue as possible. Labral repair is the gold standard treatment for detachments occurring in a healthy appearing labrum, where vascularisation contributes to healing. This repair must always be done after treating the root cause (femoroplasty, acetabuloplasty), otherwise there is a risk of recurrence. The technique may require the labrum to be detached at the tear, although we try to limit this procedure to not disrupt the labrum-cartilage junction. Next, the acetabulum margin is decorticated to remove excess bone; and lastly, the labrum is reattached using one or more suture anchors, ensuring these anchors do not protrude in the joint.

Debridement or repair

The condition of the labrum at the time of arthroscopic intervention was assessed and a decision was made as to whether repair or resection would be performed. It was felt that a hypoplastic labrum, or one that was highly degenerative in appearance, would not benefit from repair, as this would not succeed at restoring its physiologic function. Otherwise, the labrum was anatomically repaired with suture anchors in order to preserve its function [START_REF] Philippon | The hip fluid seal -Part I: the effect of an acetabular labral tear, repair, resection, and reconstruction on hip fluid pressurisation[END_REF][START_REF] Nepple | The hip fluid seal -Part II: the effect of an acetabular labral tear, repair, resection, and reconstruction on hip stability to distraction[END_REF]. Intra-labral ossifications cannot be repaired.

Postoperative rehabilitation

Whether in the debridement or repair group, the postoperative instructions were identical and allowed for immediate weight bearing using two crutches depending on pain levels. Rehabilitation was started early on, combining gentle mobilisation, progressive muscle strengthening, while limiting flexion to 90 • and complex movements during the first 6 weeks. 

Repair techniques

Labrum repair was performed with two types of suture configuration:

• perilabral loop; • mattress suture (Fig. 1).

In cases where the labral tissue was deemed to be more degenerative, a perilabral loop configuration was utilised. A mattress suture configuration was used in the setting of more robust labral tissue. The chondrolabral junction was maintained when performing a labrum repair to restore the hip joint's negative suction seal (Figs. 2 and3).

When the labrum is hypertrophic, perilabral (loop) repair is more likely to deform it with retraction at the suture. Conversely, a hypotrophic labrum can be cut in two translabral suture and result in a tear. Thus, the type of repair technique was chosen based on the local observations of labrum's viability and the surgeon's preferences (Figs. 123).

Functional outcomes

Functional outcomes were evaluated pre-and postoperatively with the four domains of the NAHS (pain, mechanical symptoms, difficulty with function, activity).

Statistical analysis

A descriptive analysis (mean, median, minimum, maximum, standard deviation for continuous variables and counts with proportions for categorical variables) was done to summarise the study parameters.

Student's t-test (parametric) or the Wilcoxon rank sum (nonparametric), and the Chi 2 test (parametric) or Fisher's exact test were done to test the differences between repair versus debridement groups, and to compare mattress versus loop repair for the qualitative and quantitative variables. A p value of 0.05 or less was considered as statistically significant. The statistical tests were carried out using the EasyMedStat© software and the R software (version 3.3.2, R Core Team 2013. R: A language and environment for statistical computing. R Foundation for Statistical Computing, Vienna, Austria).

Results

Of the 197 patients who underwent arthroscopy, 187 met the inclusion criteria. The mean age of the cohort was 33.3 years (18-63) and there were 71 women (38%). The mean follow-up was 16.2 months (12-26.4). There were 30 cam type impingements, 14 pincer types and 143 mixed types.

The labral tears were treated by debridement in 42 cases (22.5%) and by repair in 145 cases (77.5%). The Nötzli ␣ angle was significantly higher in the debridement group preoperatively (p = 0.001). There were significantly more Czerny ≥ 2b tears, which are degenerative, in the debridement group (69%, 29/42) than in the repair group (51%, 74/145) (p = 0.021) (Table 1).

In the entire cohort, the mean NAHS improved from 47 preoperatively to 73 at the final assessment (p < 0.05) (Fig. 4).

The patients who underwent suture repair were in significantly more pain preoperatively than the patients in the debridement group (12 versus 14 on NAHS pain domain) (p = 0.008). There were no significant differences between groups in the other parameters. At the final assessment, there was no significant difference between groups in the four domains of the NAHS (p > 0.05).

In the patients who underwent labral repair, 54% (79/145) were loop repairs and 46% (66/145) were mattress repairs. There were significantly more degenerative lesions (Czerny ≥ 2b) in the loop repair subgroup (62%, 49/79) than in the mattress repair subgroup (38%, 25/66) (p = 0.01). Clinically, the patients who underwent mattress suture labrum repair had significantly more pain, more discomfort and more difficulty in day-to-day activities preoperatively (p = 0.000). There were significantly more instances of coxa profunda in the loop repair subgroup (p = 0.012). At the final assessment, there was no significant difference in the overall NAHS between the two repair subgroups (Table 2, Fig. 5).

In the NAHS domains, the subgroup that underwent mattress repair had more difficulty during day-to-day activities (p = 0.033). Conversely, the patients in the loop repair subgroup had significantly more mechanical symptoms (p = 0.034).

Discussion

In this study of young adults undergoing arthroscopic treatment for FAI, we found no differences in functional outcomes in the short term between labral repair and labral debridement. High-grade labral tears are the main indication for debridement. When the tears were repaired, the type of suture technique had no impact on the overall functional outcomes in the short term.

The main goal of treating labral tears is to restore the hip's negative suction seal [START_REF] Philippon | The hip fluid seal -Part I: the effect of an acetabular labral tear, repair, resection, and reconstruction on hip fluid pressurisation[END_REF][START_REF] Nepple | The hip fluid seal -Part II: the effect of an acetabular labral tear, repair, resection, and reconstruction on hip stability to distraction[END_REF][START_REF] Cadet | Investigation of the preservation of the fluid seal effect in the repaired, partially resected, and reconstructed acetabular labrum in a cadaveric hip model[END_REF]. Debridement is considered when repair is not anatomically feasible because the lesion is highly deteriorated, or when the labrum is hypoplastic, making it impossible to suture after the tear is debrided. The clinical benefit of resection is that it reduces pain because innervated labral tissue is removed. Chen et al. showed that debridement, when done in the appropriate conditions, leads to excellent clinical outcomes [START_REF] Chen | Selective debridement with labral preservation using narrow indications in the hip: minimum 5-year outcomes with a matched-pair labral repair control group[END_REF]. Abrams et al. [START_REF] Abrams | Spontaneous hip labrum regrowth after initial surgical debridement[END_REF] described growth of a neolabrum after debridement and bone decortication. However, this finding is controversial, according to animal and MRI studies, since it was the result of a single study group, although it is not completely ruled out [START_REF] Miozzari | Effects of removal of the acetabular labrum in a sheep hip model[END_REF]. The regenerated tissue is hypoplastic relative to normal labral tissue, even if it resembles the structure. The short-term and long-term functional outcomes of the two treatments have been compared and neither was found to be superior [START_REF] Haddad | Debridement versus re-attachment of acetabular labral tears: a review of the literature and quantitative analysis[END_REF][START_REF] Larson | Arthroscopic debridement versus refixation of the acetabular labrum associated with femoroacetabular impingement: mean 3.5-year follow-up[END_REF][START_REF] Menge | Survivorship and outcomes 10 years following hip arthroscopy for femoro-acetabular impingement: labral debridement compared with labral repair[END_REF]. In return, Wang et al. [START_REF] Wang | Inversion of the acetabular labrum causes increased localised contact pressure on the femoral head: a biomechanical study[END_REF] showed that poor labrum fixation increases the risk of osteoarthritis and subchondral fracture. The final decision on treatment is based on the observations during arthroscopy: a healthy, non-degenerated labrum more than 4mm thick in a young, non-smoker adult is the typical indication for labral repair [START_REF] Domb | Decision making for labral treatment in the hip: repair versus debridement versus reconstruction[END_REF].

Two repair techniques -mattress and loop sutures -have been described. Mattress suture repairs are more often done in patients who have more pain and more difficulty in their day-to-day lives, which corresponds to more advanced lesions. Perilabral (loop) repairs are more often done in patients with pincer type impingement, since the labrum is often hypotrophic. The non-anatomical nature of perilabral repair and the risk of tearing during translabral suture are some of the drawbacks of these two techniques. When the labrum is hypertrophic, there is a greater risk of deforming it with perilabral repair, which would make it difficult to achieve a negative suction seal. Conversely, a hypotrophic labrum can be torn by translabral sutures and require resection. Jackson et al. [START_REF] Jackson | Acetabular labral base repair versus circumferential suture repair: a matched-paired comparison of clinical outcomes[END_REF] found no significant difference in the functional outcomes for these two methods. According to Sawyer et al. [START_REF] Sawyer | Clinical outcomes after arthroscopic hip labral repair using looped versus pierced suture techniques[END_REF], there was no difference in the functional outcomes, failure risk, or revision risk between these two methods. It has been shown that the tension applied has a bigger impact on the treatment's success than the type of repair technique used [START_REF] Kollmorgen | Current concepts in labral repair and refixation: anatomical approach to labral management[END_REF]. Thus, the type of repair technique was chosen based on the local observations of labrum's viability and/or the surgeon's preferences.

Our prospective interventional study has several limitations: its multicentre and multi-surgeon nature creates technical and evaluation biases. The unequal group size increases the evaluation bias. There is also a selection bias since not all research sites recruited the same number of patients. The strengths of our study are that the cohort was followed prospectively, the surgical protocol was uniform and none of the patients were lost to follow-up.

Conclusions

During arthroscopic treatment of FAI, there are no functional differences in the short term in our study cohort between labrum debridement and labrum repair. Moreover, there is no difference in the functional outcomes between mattress and loop repair techniques.
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 1 Fig. 1. Mattress (top) and loop (bottom) repair techniques.
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 2 Fig. 2. Intraoperative view of mattress repair. A. Labral tear. B. Translabral passage. C. Setting the suture tension. D. Appearance of completed mattress repair. Copyright Dr. O. May.
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 3 Fig. 3. Intraoperative view of loop (perilabral) repair with femoroplasty and resection of the anterior inferior iliac spine. Copyright Dr. M. Wettstein.
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 4 Fig. 4. Change in the NAHS from preoperative to postoperative follow-up (M: months).

Fig. 5 .

 5 Fig. 5. NAHS at final assessment for different types of labral tear treatments.

Table 1

 1 Characteristics of the patients who underwent debridement versus labral repair.

		Debridement	Repair	p value
		(n = 42)	(n = 145)	
	Mean age	35.40	32.79	0.144
	% Women	33	40	0.434
	BMI	24.4	21.8	0.012
	Mean follow-up	14.57	15.86	0.0156
	Alpha angle (Nötzli)	72.1	65.1	0.001
	Crossover sign (%) a	55	66	0.18
	Coxa profunda (%)	17	9.5	0.34
	Czerny < 2a (%)	29	49	0.021
	Czerny ≥ 2b (%)	71	51	
	Tönnis (%)	80	71	0.48
	0	20	29	
	1			
	Preop NAHS	10.6	10.0	0.27
	Symptoms	14.0	12.0	0.008
	Pain	12.6	11.0	0.07
	Activity	13.5	12.9	0.42
	Difficulty			
	NAHS at 2 years	15.1	14.6	0.19
	Symptoms	18.9	18.6	0.61
	Pain	20.2	20.6	0.59
	Activity	18.8	18.8	0.97
	Difficulty			

a Anterior wall of the acetabulum crosses over the posterior wall to the lateral side.

Table 2

 2 Characteristics of the patients who underwent loop (perilabral) versus mattress (translabral) repair. Anterior wall of the acetabulum crosses over the posterior wall to the lateral side.

		Loop repair	Mattress repair	p value
		(n = 79)	(n = 66)	
	Czerny < 2a (%)	37	62	0.01
	Czerny ≥ 2b (%)	63	38	
	Alpha angle (Nötzli)	66.1	63.9	0.285
	Crossover sign a (%)	72	57	0.07
	Coxa profunda (%)	25	8	0.012
	Preop NAHS	10.30	9.6	0.22
	Symptoms	14.0	9.3	0.000
	Pain	13.0	8.3	0.000
	Activity	14.3	11.0	0.000
	Difficulty			
	NAHS at 2 years	14.7	17.7	0.034
	Symptoms	18.7	13.9	0.65
	Pain	20.9	18.9	0.075
	Activity	19.1	18.1	0.033
	Difficulty			

a
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