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Current Concepts in the Management of Hip Pain in the Young Adult

The treatment of hip disorders in patients under 55 is changing rapidly.

Femoroacetabular impingement is a relatively new diagnosis; careful clinical assessment, in addition to CT and/or MRI can aid in the diagnosis. Hip preservation surgery by way of arthroscopy and open surgical dislocation of the hip to treat impingement is gaining in popularity.

For established arthritis in the younger patient, hip resurfacing replacement is gaining in popularity.

Until recently, surgical management of hip disorders in adults has focused mainly on conventional total hip replacements for advanced arthritis. These have been done mainly in the elderly, and there have been few surgical options in the younger patient. Over the past decade, the treatment of hip disorders in patients less than 55 years of age has changed rapidly; improved diagnostic techniques as well as newer diagnoses have lead to increased surgical options. This article reviews the recent literature on these advances.

REVIEW CRITERIA

The recent published literature with regards to the management of femoroacetabular impingement and the use of hip resurfacing arthroplasty forms the basis of this review article.

It draws on both review papers and original papers presenting the results of the treatment modalities stated above.

Introduction

The evolution of total hip replacements has revolutionised the surgical management of hip arthritis. Arthritis of the hip is generally perceived as a condition of the elderly, and indeed most hip replacements until recently have been carried out in this age group. Interest in the aetiology, diagnosis and treatment of hip pain in young adults has recently heightened. Awareness of the incidence of arthritis in patients less than 55 years of age has increased, as has the subsequent treatment [START_REF] Daniel | Metal-on-metal resurfacing of the hip under the age of 55 years with osteoarthritis[END_REF][START_REF] Treacy | Birmingham hip resurfacing arthroplasty: A minimum follow-up of five years[END_REF]. The use of imaging modalities such as computerised tomography (CT) and magnetic resonance imaging (MRI) has improved. Better understanding of anatomical and biomechanical abnormalities of the hip has led to the introduction of new diagnoses, such as femoroacetabular impingement [START_REF] Ganz | Femoroacetabular impingement: A cause for osteoarthritis of the hip[END_REF]. All this has brought about a range of surgical options. Surgical dislocation and debridement of the hip, pelvic reconstructive osteotomies and resurfacing procedures of the hip are now becoming established methods of 

Aetiology

Secondary osteoarthritis of the hip occurs due to a known precipitating cause. In younger patients this is usually a late sequelae of a childhood disorder such as developmental dysplasia of the hip (DDH, previously known as congenital dislocation of the hip), Perthes' disease or a slipped capital femoral epiphysis (SCFE). Post-traumatic deformity such as a previous fracture or childhood osteotomy to treat one of the above conditions is the other important group. The aberrant anatomy leads to the development of degenerative joint disease.

In primary or idiopathic osteoarthritis the cause remains largely unknown. Recent evidence suggests that in many cases of idiopathic osteoarthritis, subtle changes in the morphology of the hip joint may lead to impingement and the subsequent development of early degenerative joint disease [START_REF] Ganz | Femoroacetabular impingement: A cause for osteoarthritis of the hip[END_REF]. Femoroacetabular impingement is a diagnosis that is now being increasingly used to cover the spectrum of conditions that may cause hip pain in the younger adult [START_REF] Crawford | Current concepts in the management of femoroacetabular impingement[END_REF][START_REF] Parvizi | Management of arthritis of the hip in the young adult[END_REF]Peters and Erickson, 2006;[START_REF] Maheshwari | Impingement of the native hip joint[END_REF]. The condition has obviously always existed, but previously went undiagnosed.

Femoroacetabular impingement is a distinct pathological entity and can be defined as abnormal abutment between the proximal femur and the acetabular rim. It may arise as result of abnormal morphologic features in the hip joint, or it may occur in patients with otherwise normal or near-normal anatomic structures who subject their hips to excessive and supraphysiologic ranges of movement. Abnormal contact forces between the head of the femur and the acetabulum can be responsible for causing pain primarily, or secondarily by damage to articular cartilage and/or labrum.

Femoroacetabular impingement affects young active adults and clinically presents with groin pain. The condition can de divided into two categories [START_REF] Ganz | Femoroacetabular impingement: A cause for osteoarthritis of the hip[END_REF]. The first type, 'cam impingement', is primarily a femoral deformity. A non-spherical portion of the femoral head abuts against the acetabular rim, causing damage. 'Pincer' impingement is usually due to an acetabular abnormality. Radiological investigations can distinguish between the two. Cam and pincer impingement can occur in isolation, or in combination (Fig. 1).

Finally, avascular necrosis (osteonecrosis) of the hip should always be borne in mind when assessing a young patient with hip pain. This condition results from decreased blood flow to the femoral head, leading to cellular death. The causes are well known, and include steroids, excessive alcohol intake, haemoglobinopathies and traumatic dislocation of the hip. 

Clinical assessment and investigation

The clinical history is important. The typical patient presents with groin pain and little or no precipitating trauma. The pain is usually exacerbated by activities and also by prolonged sitting. There may be mechanical symptomslocking, catching and giving way, indicative of a tear of the labrum.

The most important physical finding in femoroacetabular impingement is the impingement sign, which is almost always positive [START_REF] Ganz | Femoroacetabular impingement: A cause for osteoarthritis of the hip[END_REF]. This is the presence of pain and limitation of internal rotation and adduction in flexion, which is usually out of proportion with limitations of other motions. Established osteoarthritis, however, is more likely to produce globally restricted hip movement. To test for impingement, the patient lies supine; the hip is then internally rotated as it is passively flexed to approximately 90° and adducted. This position causes the abutment of the femoral neck on the acetabular rim, which is responsible for the pain. The McCarthy sign is also a useful diagnostic adjunct; this is elicited by fully flexing both hips and then extending the affected hip, first in external and then in internal rotation. A positive sign is indicated by pain being reproduced on extension [START_REF] Mccarthy | Acetabular dysplasia: a paradigm of arthroscopic examination of chondral injuries[END_REF].

Plain radiographs are the most important studies for the diagnosis of impingement. The most sensitive images are an anteroposterior view of the pelvis, a frog lateral view, and a cross-table lateral view of the hip in 15° of internal rotation. A non-spherical femoral head suggestive of a cam impingement can show up, and also a retroverted acetabulum ('crossover' sign) causing pincer impingement.

Improvements in CT scanning can now allow three-dimensional reconstruction of the hip joint, allowing a detailed assessment of the contour of the femoral head-neck junction. MRI, in conjunction with contrast-enhanced arthrography, can give invaluable information about labral tears and cartilage damage. MRI is also very sensitive for early avascular necrosis.

In doubtful cases, a diagnostic intra-articular injection into the hip joint of a local anaesthetic/corticosteroid mixture under fluoroscopic guidance can provide information confirming that intra-articular pathology is the source of the pain.

Non-operative treatment

An initial trial of conservative treatment may be tried, including activity modification and non-steroidal anti-inflammatory medication. However, as hip impingement is often a mechanical problem, non-operative measures may only give temporary relief, and surgical intervention may be required. 

Surgical treatment

Two broad categories of surgical treatment are available, hip preservation surgery and joint replacement surgery.

Hip preservation surgery for femoroacetabular impingement has seen most of the recent advances. As our understanding of the condition evolves, it is proposed that early surgical intervention of femoroacetabular impingement, besides providing relief of symptoms, may decelerate the degenerative process for this group of young patients. The ideal candidate is one who is young and active with clear radiographic evidence of impingement, and minimal degeneration of the articular surfaces. The aim of surgery is to improve the clearance of hip movement, and to alleviate the abutment of the proximal femur against the acetabular rim.

Arthroscopy is indicated during the earlier stages of the disease. It is often used initially to inspect the hip and determine the severity of the disease. Labral lesions and any areas of cartilage damage and labral tears can be resected or repaired. In areas of exposed subchondral bone, microfracture or drilling may be performed to stimulate formation of fibrocartilage. Arthroscopic surgery does have its limitations, however; the results to date have been short term and variable [START_REF] Maheshwari | Impingement of the native hip joint[END_REF]. Arthroscopy can be combined with a limited open debridement to deal with femoral abnormalities.

Open surgical techniques for treating with femoroacetabular impingement are now gaining in popularity. For dealing with pure cam impingement, surgical dislocation of the hip combined with debridement of the femoral head/neck junction can recreate the normal contour of the femoral neck [START_REF] Ganz | Surgical dislocation of the adult hip: A technique with full access to the femoral head and acetabulum without the risk of avascular necrosis[END_REF]. Published results are encouraging, with various studies reporting good short to medium term results [START_REF] Murphy | Debridement of the adult hip for femoroacetabular impingement: indications and preliminary clinical results[END_REF][START_REF] Espinosa | Treatment of femoro-acetabular impingement: preliminary results of labral refixation[END_REF]Peters and Erickson, 2006;[START_REF] Beaulé | Quality of life following femoral head-neck osteochondroplasty for femoroacetabular impingement[END_REF]. In the United Kingdom, the National Institute for Clinical Excellence (NICE), has recently reviewed the evidence regarding both arthroscopic and open surgery for femoroacetabular impingement, and published guidance. It reaffirms the previously mentioned indications for the operations, and states that the procedures should be carried out with provisions for audit and research.

For pincer impingement, again an open surgical dislocation can deal with a prominent acetabular rim by resecting it, or performing a labral repair [START_REF] Espinosa | Treatment of femoro-acetabular impingement: preliminary results of labral refixation[END_REF]. For a more extensive bony acetabular abnormality, a pelvic osteotomy to direct the acetabulum into a more mechanically appropriate position, can be performed [START_REF] Ganz | A new periacetabular osteotomy for the treatment of hip dysplasias. Technique and preliminary results[END_REF].

Joint preservation surgery may also be appropriate for patients with early stages of avascular necrosis. Surgical treatment includes core decompression and bone grafting [START_REF] Rosenwasser | Long term follow-up of thorough debridement and cancellous bone grafting of the femoral head for avascular necrosis[END_REF][START_REF] Scully | Survival analysis of hips treated with core decompression or vascularized fibular grafting because of avascular necrosis[END_REF]). An in-depth discussion of all the management options available in avascular necrosis, however, is probably beyond the scope of this review. The mainstay of joint replacement surgery in the patients under 55 has been the resurgence in hip resurfacing arthroplasty. NICE has recommended hip resurfacing as an option for people with hip arthritis who would otherwise receive a total hip replacement and are likely to live longer than a conventional implant is likely to last. The reason for the increasing popularity in recent years relates to the higher expectations of younger patients who present with arthritis of the hip. Recent studies have shown excellent results (Amstutz et al, 2004;[START_REF] Daniel | Metal-on-metal resurfacing of the hip under the age of 55 years with osteoarthritis[END_REF][START_REF] Back | Early results of primary Birmingham hip resurfacings: An independent prospective study of the first 230 hips[END_REF][START_REF] Treacy | Birmingham hip resurfacing arthroplasty: A minimum follow-up of five years[END_REF][START_REF] Pollard | Treatment of the young active patient with osteoarthritis of the hip: A five-to seven-year comparison of hybrid total hip arthroplasty and metal-on-metal resurfacing[END_REF][START_REF] Hing | The results of primary Birmingham hip resurfacings at a mean of five years: An independent prospective review of the first 230 hips[END_REF][START_REF] Steffen | The five-year results of the Birmingham Hip Resurfacing arthroplasty: An independent series[END_REF], although the data are all short to medium term (less than 10 years). Several studies have compared patient-reported outcomes between hip resurfacing and total hip replacement using hip scoring systems and a variety of satisfaction measures [START_REF] Pollard | Treatment of the young active patient with osteoarthritis of the hip: A five-to seven-year comparison of hybrid total hip arthroplasty and metal-on-metal resurfacing[END_REF][START_REF] Vail | Metal-on-metal hip resurfacing compares favorably with THA at 2 years followup[END_REF][START_REF] Mont | Resurfacing is comparable to total hip arthroplasty at short-term follow-up[END_REF]. All demonstrated that both operations result in highly significant improvements in scores, with little difference between the groups after adjustment for age, gender and preoperative status.

Hip resurfacing has many potential advantages compared to conventional total hip replacement. Resurfacing allows more preservation of bone on the femoral side, as only the head is resurfaced; on the acetabular side, a metal cup similar to conventional hip replacement is used (Fig. 2). Secondly, because of the use of metal-on-metal bearing surfaces, a larger femoral head can be used, providing a larger range of movement with reduced risk of dislocation, allowing the patients to engage in vigorous physical activities. Thirdly, the metal bearing surfaces are harder wearing, and therefore potentially less likely to fail.

There are some reported drawbacks, however. There is an incidence of fracture of the femoral neck after hip resurfacing, a complication that does not occur after total hip replacement, with reported rates of 1 -2% (Amstutz et al, 2004;[START_REF] Shimmin | Femoral neck fractures following Birmingham hip resurfacing[END_REF][START_REF] Steffen | The five-year results of the Birmingham Hip Resurfacing arthroplasty: An independent series[END_REF]. Most modern bearings are made of cobalt-chrome alloys, and there are also long term concerns about the possible adverse effects of raised systemic metal ion levels [START_REF] Mcminn | The best bearing couple for hip arthroplasty: Metal-on-metal[END_REF]. Specific concerns relate to the potential for carcinogenesis, metal hypersensitivity, and transplacental transfer. The actual mechanisms however are not well understood, and there is no definite evidence yet. Most surgeons at present would nevertheless be reluctant to use metal-on-metal bearing surfaces in women of childbearing age.

Another important concern about hip resurfacings that has emerged recently is the incidence of soft-tissue reactions to metal wear debris. These present as solid or cystic masses which have an inflammatory component; they have collectively been called 'inflammatory pseudotumours' [START_REF] Pandit | Pseudotumours associated with metal-on-metal hip resurfacings[END_REF]. They cause a range of problems from an asymptomatic abnormality detected on a scan to a destructive infiltrative lesion causing severe symptoms. In a recent series examining these complications, the majority of pseudotumours required revision to a total hip replacement [START_REF] Grammatopoulos | Hip resurfacings revised for inflammatory pseudotumour have a poor outcome[END_REF]. In addition, the outcome of revision surgery was often poor, due to the destructive nature of the lesion. A further study found that female gender and age under 40 were significant factors for developing these complications, although it concluded that hip resurfacing still remained a good option for young men [START_REF] Pandit | Risk factors for inflammatory pseudotumour formation following hip resurfacing[END_REF].

Because of the various concerns surrounding hip resurfacing, other surgeons have used alternative strategies in the management of osteoarthritis in the young patient. Some surgeons have turned to variations on the traditional total hip replacement. The conventional method of fixation of the femoral and acetabular components of a total hip replacement has been with cement. Uncemented components however have been used in young patients with long-term success [START_REF] Singh | Hydroxyapatite ceramic-coated femoral stems in young patients: A prospective ten-year study[END_REF]. Turning to the bearing surfaces, the use of ceramic has also had very good results [START_REF] Bizot | Hybrid alumina total hip arthroplasty using a press-fit metal-backed socket in patients younger than 55 years: A six-to 11-year evaluation[END_REF][START_REF] Nizard | Alumina pairing in total hip replacement[END_REF][START_REF] Sandhu | The best bearing couple for hip arthroplasty: Ceramic-on-ceramic[END_REF]. Ceramic-on-ceramic has attractive advantages. The wear rates are low, similar to metal-on-metal, and therefore ideal in younger patients, and the concerns about systemic metal ion toxicity are avoided. Large heads can also be used, conferring greater stability.

Conclusions

The aetiology of hip pain in the young adult is now better defined, with clearer diagnoses and treatment strategies now emerging. There is a whole spectrum of conditions that is responsible, a manifestation of both acetabular and proximal femoral pathology. Both joint preservation surgery and joint replacement surgery have seen great advances, driven by improvements in diagnostic and surgical techniques, and higher patient expectations. The results of surgery have been very promising in the short to medium term. 

  Fig 1. A) Normal hip; B) Cam impingement; C) Pincer impingement; D) Combination of cam and pincer impingement (Reproduced, with modification, from: Lavigne M, Parvizi J, Beck M, Siebenrock KA, Ganz R, Leunig M. Anterior femoroacetabular impingement: part I. Techniques of joint preserving surgery. Clin Orthop Relat Res. 2004;418:62. Reprinted with permission and copyright© of Lipincott Williams and Wilkins.)

  

  

  treatment. For the younger patient presenting with a painful hip, careful assessment, and if appropriate, early referral to a specialist is recommended.
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