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			Abstract

			Hip labral tears have been increasingly regarded as a major cause of hip pain and disability among the athletes. Besides the traumatic nature of this injury, different hip pathologies can be associated with its occurrence. Various modes of management are available for the management of labral tears. However, limited evidence is found to support theses treatment options, especially when it comes to conservative management. Surgical option appears to be the most accepted management option, with more evidence available to support its use in the literature. While debridement was considered as a main surgical option, increasing evidence about its detrimental effect on the hip joint, especially on the long-term were noted. Conversely, there is a growing interest in preserving the acetabular labrum using repair/re-attach techniques, with potentially better outcomes observed compared to the debridement option. Proper evaluation of the patient’s condition including any concomitant pathology as well as the type and location of the labral tear must be duly considered, as these are important factors when deciding the management option.
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			Introduction

			The acetabular labrum is a complex fibro cartilaginous ring which is attached circumferentially to the bony rim of the acetabulum [1] (Figure 1). While its function is not fully understood, the labrum’s unique anatomical structure plays a role in hip joint stability, as well as reducing the articular contact stress by distributing the load, partly through the sealing 

mechanism of the synovial fluid [2]. Any tear in this distinctive structure leads to a disruption in the sealing effect, with possible subsequent joint deterioration [2]. While further research is needed to determine the prevalence of labral tears among the public, some evidence showed that labral tear has a prevalence of around 66% among patients with mechanical hip pain [3].
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			Acetabular labrum is susceptible to traumatic injuries in response to different shearing forces caused by various hip movements including twisting, falling and pivoting [5]. Labral tears among athletes can be caused by an isolated traumatic event or from repetitive trauma to the acetabular labrum [6]. Some traumatic injuries including hip dislocations and acetabular fractures can also be associated with acetabular labral tears [7]. In addition, a number of hip pathologies can be responsible for or associated with the occurrence of labral tears including femoro-acetabular impingement (FAI), hip hypermobility, retroverted acetabulum, coxa valga and articular cartilage injuries [8-10].

			Due to the improvements in diagnostic methods, there has been an increasing awareness of acetabular labral tear as a potential cause of hip pain [2,11]. Different clinical symptoms can be experienced by patients with labral tears including groin/hip pain, limping, limited hip joint movements, and mechanical symptoms including locking, catching or giving way [9]. Before considering the treatment options used for the management of hip labral tear, full clinical assessment is the initial and indispensable step to determine the source of hip pain in this patient [12], including a comprehensive medical history of any previous hip joint problems. Imaging modalities including radiographic evaluation (X-ray) is used initially to detect structural abnormalities of the hip and pelvis [10]. Magnetic resonance arthrography (MRA) can provide a detailed study of the acetabular labrum, with its diagnostic reliability and sensitivity of more than 90% [13,14]. Arthroscopy on the other hand, and beside its use in the surgical managing labral tears, is considered the most reliable mode to diagnose acetabular labral tears [15].

			Management of Labral Tears 

			To date, most of the available studies on labral tears management were observational. While there are some systematic reviews with good methodology, scarce or no interventional randomised controlled studies are available in the literature. This could be partly due to the difficulty in masking the interventional modes of managements such as physiotherapy, when allocating patients to control and interventional groups for example. In addition, randomising the patients to conservative versus surgical treatments for example, to compare the clinical outcomes, could be difficult, as some variables including the site of the tear, type of injury and the presence of concomitant pathologies can affect the management plan on whether to treat the injuries conservatively or surgically.

			Conservative Management

			When a diagnosis of labral tear is established, it is typically advised that a trial of conservative non-invasive management including rest, restriction of weight bearing and non-steroidal anti-inflammatory medications, are considered to be the first treatment lines [10]. In addition, a course of physiotherapy including modifications of functional activities, muscles strengthening and restricting some movements including pivoting motions might be useful [2,10]. However, and while the pain can be reduced following these physiotherapeutic measures, It has been shown that once the patient returns to his normal level of activity, the pain recurs consequently [2]. Thus, physiotherapy may not be the ultimate and definitive management for athletes who are expecting to resume their sport activity with its physically-demanding nature and/or extreme hip movements. Furthermore, only scarce evidence about the therapeutic effect of conservative management are available, which are mostly anecdotal/experts’ opinions or case series of small numbers [2,16].

			One of the other non-surgical treatment options of acetabular labral tears is the injection therapies. Again, small-scale evidence is available about the efficacy of this treatment for the management of hip labral tears. In a case series of 19 patients with labral lesions who were injected with hypertonic dextrose, Hauser & Orlofsky [17] suggested that this mode of management is a safer and effective procedure [17]. Although some improvements were observed, this could have been caused by the placebo effect of the injection given or the spontaneous improvement of the condition, especially with the absence of control group to assess the comparative effect of the treatment given.

			Surgical Management

			With a significantly greater evidence about its outcomes compared to the other conservative treatments, surgery is considered a main treatment line for labral tears, and often considered the mode of management when the patient’s symptoms does not resolve conservatively or when failed or unsatisfactory results of conservative treatments are encountered [2,10]. Persistent symptoms and late diagnosis of labral tears appear to be good indications for surgical management [8,18]. Furthermore, surgical management, especially labral-preserving procedures, aims to preserve the labrum which is known for its evidence-based function in preventing premature arthritis and enhancing joint stability [19]. On the other hand, surgical management could be the best option for patients with other known concomitant hip/acetabular structural abnormalities which can be addressed simultaneously, especially that it was shown that the combined effect of managing hip abnormality and labral tears can provide the best outcome to the patients [2]. 

			Beside the fact that peripheral tears are more amenable to repair due to the relatively higher vascularity, the type of tear itself can have a role when deciding the management plan. Detached labrum can be managed by suture anchors, attached labrum with a secure outer rim can be repaired by a suture in the labral substance itself, whereas degenerative or unviable labral tissues are better to be debrided [19]. In addition, any chondral lesions which are concomitantly found adjacent to the labral injury can be managed by debridement, microfracture or cartilage resurfacing [20]. Many of the above-mentioned surgical techniques can be performed using arthroscopy. As a minimally invasive procedure which is used to treat various abnormalities of the hip, and with less tissue damage and shorter recovery time, arthroscopy might be the most appropriate and feasible management option [11]. It has been demonstrated that there is a growing list of surgical applications for the use of hip arthroscopy in the management of symptomatic acetabular labral tears, with observed long-term efficacy [21]. Arthroscopy can also be considered as the golden measure to confirm the diagnosis and to manage the labral tear simultaneously [8]. However, patient’s condition as well as any potential concomitant hip pathologies should be considered, as these might affect the management option used in treating the condition.

			Debridement Versus Repair

			Surgical debridement is one of the options used in treating labral injuries. In a systematic review conducted by Robertson et al. [11] to evaluate arthroscopic debridement as a surgical option [11], a significantly high satisfaction rate was observed post-operatively in 67-91% of patients. Nonetheless, some participants in some studies of this review had received some treatments before their participations in the studies, and this can be considered as a confounding factor when evaluating the therapeutic outcomes of this surgical technique. This is in addition to the heterogeneity of the studies reviewed, with the different outcome measures used. It is also worth mentioning here that a number of the participants of some of the included studies in this review, who were diagnosed with other specific concomitant hip pathologies or severe disease, have been excluded, which limits the outcome conclusions drawn by this review. The effects of these concomitant hip abnormalities on the therapeutic outcomes were clearly noted by Meftah et al. [22], who concluded that unless coexisting hip abnormalities were managed in affected patients, therapeutic effect of arthroscopic debridement will be affected as a result of these concomitant pathologies [22]. In their study with a mean follow-up of about 8.5 years, higher Harris hip scores (HHS) were noticed in patients without co-existing hip abnormalities. Conversely, labral tear cases with arthritis and FAI lesions were associated with significantly lower HHS, where only 19% of patients with arthritis for example have a HHS of 90 or over. Nevertheless, these low levels of dissatisfactions could have been caused by the arthritic changes or the pathologies of the hip themselves, rather than a direct result of labral debridement or newly evolving pathologies. Also, not to forget that despite the popular use of HHS, this outcome measure was originally and specifically designed to assess the outcomes of hip arthroplasty. It is also notable that the participants in this study were treated previously with other conservative management including physiotherapy and hip injections, which again could have provided some degree of symptomatic improvement to these patients. All these evidence-based facts about the concomitant hip pathologies and their potential effects post-operatively should be duly explained to the affected sportspersons before considering any treatment option.

			Recently, there has been an increasing interest in preserving the acetabular labrum in various hip joint procedures, mainly due to the ongoing advancements in arthroscopic instruments and techniques [23,24]. Increasing number of studies have been focusing on preserving the acetabular labrum through repair and re-fixation, where superior results have been noticed [19,25]. In a retrospectively conducted study, the comparative effects of debridement against the re-fixation management of labral tears associated with FAI lesions were evaluated. Larson & Giveans [26] concluded that refixation resulted in better clinical outcomes with higher HHS compared to the debridement group results [26], although only a relatively short-term follow-up between 1-2 years was considered. Also, the improvement with the re-fixation group could be resulted from the improved techniques and instrumentation, as the refixation procedures noted to be conducted many years after the debridement procedures. With small study population of 36 hips for debridement and 39 for refixation, and the use of historical control (debridement group), the conclusions drawn from this level III comparative study should be interpreted with caution, and further studies investigating this management option should be consulted. 

			From a biomechanical perspective, where the study of the mechanics and forces acting on the hip joint is of a paramount important, the increase in the chondral load associated with labral debridement could be another discouraging factor when considering surgical debridement in sportspeople. Greaves et al. [27] conducted a study to evaluate the effect of labral debridement versus repair on the hip articular cartilage [27]. While it was performed on cadaveric models, it showed a significant decrease in the mean cartilage strain when labral repair was conducted, compared to labral resection, which was associated with even a higher load compared to the unmanaged labral tears. Although it was a simulated study where the labral structure was purposely torn, and despite the small study number, the findings can give some perspective about how different interventions on the acetabular labrum can lead to a significantly different biomechanical effects on the surrounding structures. The same biomechanical principle of this study could provide more reliable results if this was applied on interventional or at least prospective studies, where chondral load can be assessed peri-operatively on patients who had debridement or repair surgeries. 

			While the previous studies discussed the effect of labral repair versus debridement surgery, the location and the type of labral tear in terms of its status/quality should be considered too, as repair surgery is not always the definitive management. Haddad et al. [28] suggested that re-fixations should not be a routine procedure in managing labral tears, as the status of the injured labrum itself should be considered as a major factor in deciding the best surgical option [28]. The authors conducted a systematic review of 28 studies to analyse the outcomes of debridement versus re-attachment procedures [28]. Significantly good results were observed in the both groups, with relatively better outcomes in the reattachment group using modified HHS. The researchers however, concluded that the location and type of tear are considered as important factors in estimating the healing potential, where peripheral tears or good-quality unstable labrum are more repairable and has potentially a better chance to heal. With the lack of randomisation, selection bias is possible in some of the included studies, as cases allocated for repair might have had less degenerative changes or labral damage, and vice versa. Moreover, high rates of drop-out, small number of patients in some studies and the recall bias in retrieving participants’ data regarding the clinical outcomes, necessitate that larger high-quality comparative studies with long-term follow-up can provide more reliable results. While no strong evidence can be deducted from this review, it can be observed that beside the tear location, unstable labrum of a good quality is better to be repaired, whereas degenerative or calcified labrum should be debrided or carefully assessed if a reparative procedure is planned, as there is a potential failure of re-attachment with persistent hip pain.

			Arthroscopic-Related Complications

			Finally, with the increasing use of hip arthroscopy in performing many of the surgical techniques used for treating labral tears, the risk/benefit element should also be briefly highlighted here. Although hip arthroscopy is a less invasive technique compared to open surgery, some surgical complications are found to be associated with its use. While these complications are generally related to inappropriate portal placements and prolonged limb traction [29], and beside the well-known general surgical complications such as infection and neurovascular injury, other arthroscopic-related complications have been noted. These include fluid extravasation into anatomical spaces, heterotopic ossification, labral injury during suture repair, and perineal pressure necrosis and injury [30-32]. These potential complications should be remembered and communicated to the patient, although most of them are transient in nature and relatively of low incidence (0.5 - 5%) [30,33].

			Post-Operative Rehabilitation

			Although surgical outcomes of labral tears have been evaluated in the literature, scarce or no attention have been given to post-operative rehabilitation and its effect on patients [34]. Patients need to be advised about the post-operative rehabilitation as an important factor when managing labral tears, as non-compliance with a proposed post-operative rehabilitation program may affect the surgical intervention and its outcome [15]. Post-operative tailored multi-staged rehabilitation programme according to the patient’s underlying pathology and surgical procedure appears to be effective to help patients to return to a competitive level of sports activity [35]. However, the best evidence for postoperative rehabilitation protocols is relatively lacking in the literature, where rehabilitation programmes are still dependant on experts opinions including therapist/surgeon experiences. Thus, more evidence is still needed to fully validate the long-term results of rehabilitation protocols post-operatively [36].

			Conclusion

			Acetabular labral tear has been increasingly considered as a major cause of hip pain and disability among the athletic population. While it can be traumatic in nature, various hip pathologies can be associated with its occurrence. Different modes of management have been proposed for the management of labral tears. Nonetheless, limited or no evidence is found to support conservative treatments including physiotherapy and prolotherapy. To date, surgical option appears to be the most accepted management option, with more available evidence about its therapeutic effect in the literature. While debridement was considered one of the best procedures used, there is recently increasing evidence about its detrimental effect on the hip joint, especially on the long-term. Conversely, there is a growing interest in preserving the acetabular labrum with potentially better outcomes, compared to the debridement procedure; as well as the labral effect in restoring and preserving the joint integrity and structures. Accurate assessment of the patient condition including any concomitant pathology as well as the type and location of the labral tear must be properly considered, as these are important factors when deciding the management option. High-quality studies with validated outcome measures are still lacking in the literature. Future research works should include comparative studies of larger size to provide more accurate evaluation of the outcomes of the different therapeutic options used in the management of labral tears. 
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Figure 1: Anatomical illustration of acetabular labral tear in relation to the hip joint’ [4].






