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SUMMARY

Background: Femoroacetabular impingement (FAI) is a morphological hip condition involving abnormal

contact between the femoral head-neck junction and the acetabular rim, potentially leading to labral tears

and  premature  osteoarthritis.  While  conservative  management  remains  the  initial  approach,  surgical

intervention is indicated for persistent symptomatic cases to address underlying osseous deformities and

associated soft tissue pathology.

Objective: This review aims to provide a comprehensive overview of current concepts in the arthroscopic

management of FAI, including diagnostic assessment, surgical techniques for labral and chondral injuries,

and clinical outcomes.

Key Points: Diagnosis requires a combination of clinical examination, including the FADIR and FABER

tests, and advanced imaging such as 3D-CT and MR arthrography. Arthroscopic intervention focuses on

osteochondroplasty  for  cam  and  pincer  lesions,  alongside  labral  preservation  through  repair  or

reconstruction,  which  are  considered  superior  to  debridement  for  maintaining  the  hip's  suction  seal.

Management  of  concomitant  chondral  defects  involves  techniques  ranging  from  microfracture  to

autologous chondrocyte  implantation.  Although arthroscopy demonstrates  high patient  satisfaction and

improved quality of life in short-to-mid-term studies, long-term success is influenced by the presence of

pre-existing osteoarthritis and joint space narrowing. Emerging technologies, including computer-assisted

navigation and robotic systems, offer potential for increased surgical precision.

Conclusion: Arthroscopic  surgery  is  an  established,  effective  treatment  for  FAI,  providing  significant

functional improvements and pain relief. Success depends on accurate patient selection, precise correction

of morphological abnormalities, and structured postoperative rehabilitation to optimize clinical recovery.
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Femoroacetabular Impingement (FAI) is a condition characterized by abnormal contact of the femoral head and/

or neck with the acetabular rim in the physiological range of motion of the hip, which occurs due to an abnormal

hip morphology [1]. Though the exact cause remains unclear one theory suggests that bony overgrowth seen in

FAI have been noted in young athletes with a developing skeletal system, who subject their proximal femoral

epiphysis to excessively high loading forces and repetitive microtrauma [2]. There is a suggestion that the cam

deformity develops during adolescence in the majority of athletes [3]. Genetic causes of FAI are yet to be identified

and there is no conclusive evidence to confirm any correlation [4].

Abnormal hip morphology in FAI can be defined as cam, pincer or mixed type impingement. Cam impingement

refers to the formation of a bony prominence or thickening at the anterolateral junction of the head and neck of

the femur, which leads to an aspherical femoral head. This discrepancy between the femoral head and acetabulum

leads to a conflict which increases the stresses being placed at the chondro-labral junction during flexion and

internal rotation. These stresses eventually lead to a labral tear with the articular cartilage being sheared away

resulting  in  chondral  degeneration  and arthritis  in  some cases  [5].  Pincer  impingement,  on  the  other  hand,

represents  a  morphological  abnormality  on  the  acetabular  side  wherein  there  is  an  over-coverage  of  the

acetabulum or a retroverted acetabulum. This over-coverage or retroversion leads to a linear impingement of the

labrum on the femoral neck, and repeated abutment in turn causes calcification of the labrum worsening the

conflict [5]. A mixed cam/pincer impingement implies a combination of the two morphologies.

Both pincer and cam FAI morphologies can result in chondral injury, flap tears, as well as labral degeneration and

tears, with resultant progressive hip pain and ultimately leading to osteoarthritis in some cases [5]. FAI typically

affects  young  adults,  which  can  be  significantly  debilitating  in  this  age  group  and  poses  a  significant

socioeconomic impact in this cohort of patients. Management of FAI is initially conservative and if conservative

management fails then surgical intervention is advised. Surgical intervention can be performed with an open or

arthroscopic  technique  which  focuses  on  correction  of  the  morphological  abnormality  and  addressing  the

resultant labral and chondral damage. The purpose of this article is to provide the readers an overview of the

current concepts in the arthroscopic management of FAI.

Asymptomatic FAI morphology is known to be present in the general population. FAI syndrome is the addition of

symptoms to these morphological changes. These characteristic symptoms include a gradual onset of hip and

groin pain, typically in a young patient. This pain is made worse by flexion and internal rotation of the hip and

hip-based strenuous activities which include cutting and rotating. The pain is typically distributed anterolaterally

in the hip, which patients demonstrate by cupping their hip with their index finger and thumb, this clinical sign is

termed the “C sign” [6]. Additionally, there may be associated mechanical hip symptoms which include clicking

and popping.

Upon examination, the range of motion of the hip usually reveals a reduction in flexion and internal rotation. A

FADIR (Flexion, ADduction and Internal Rotation) or anterior impingement test can be used to assess for FAI [7].

FAI is closely associated with labral pathology and the presence of which, can be assessed by performing the
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FABER (Flexion, ABduction and External Rotation) test [7].  Furthermore, examination of the hip in the prone

position  assessing  internal  and external  rotation  provides  valuable  information  regarding  decreased  femoral

version  (FV).  It  is  theorised  that  decreased  FV  can  result  in  anterior  impingement  even  in  the  absence  of

pathomorphological features [8].  In this instance, if  arthroscopic management is wrongly implemented it  can

result in the worsening of symptoms, signifying the importance of a thorough physical examination [9].

Monitoring of  hip muscle  strength enables tracking of  patient  progression and assessment of  the efficacy of

treatment. Biomechanical studies have shown that patients with cam type FAI have a significant weakness in all

hip movements apart from internal rotation and extension [10]. FAI is associated with a reduced ability to activate

the tensor fascia latae during hip flexion, which has been confirmed by electromyography studies which showed a

lower electrical activity [11].

Currently, there is no standardised protocol for the measurement of muscle strength. Although there are various

methods which exist including hand-held dynamometry and motor-driven dynamometry. Both methods have

their indications, but in order to achieve reliable measurements consistency and values of both isokinetic and

isometric muscle strength should be made [10]. Implementing these suggestions either of these measurement

devices are recommended [10]. Ultimately, a thorough assessment of the muscles around the hip along with an

assessment of range of motion is necessitated.

Radiologically, FAI is assessed with an anterior-posterior (AP) pelvis, and a cross table lateral hip radiograph.

Besides the aforementioned morphological abnormalities, the asphericity of the femoral head neck junction and

the crossover sign with the ischial spine sign indicate cam and pincer impingement respectively [12]. A Dunn view

radiograph (taken in supine position with ipsilateral hip in 90° flexion and 20° abduction) is very sensitive to

identify subtle cam deformities [13]. Alternatively, a frog-leg lateral radiograph can also be used to calculate the

alpha angle to diagnose a cam type deformity [12]. The alpha angle is measured between one line intersecting the

centre  of  the  femoral  neck  and  head,  and  another  line  intersecting  the  centre  of  the  femoral  head  and  the

beginning of the prominence of the head-neck junction [6]. An alpha angle greater than 50 degrees indicates a cam

type deformity (see Figures 1 and 2)  [6].

Figure 1: Cam lesion seen in both hips on plain anteroposterior radiograph of the pelvis. The alpha angle is shown
measured on the right hip. The cam lesion would ideally be appreciated on a Dunn view.
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Figure 2: Cam lesion on lateral radiograph with an alpha angle depicted.

Computerised tomography (CT) has been a game changer in the arena of young adult hip surgery as it can be used

to  create  three-dimensional  reconstructions  which  aid  in  understanding  acetabular  coverage  and  version,

proximal femoral abnormalities and torsion, rotational abnormalities, and the posterior joint space [14]. CT scans

can also be utilized for production of personalised dynamic collision analysis via Clinical Graphics which can act

as an adjunct in pre-operative planning [15]. Magnetic resonance imaging (MRI) on the other hand is the optimal

modality to assess soft tissue for articular cartilage injury and also for the state of the labrum. Magnetic resonance

arthrography is an efficacious imaging modality to gauge cam type lesions with 100% sensitivity and specificity as

well as labral tears with 91% and 86% sensitivity and specificity respectively [12]. In particular, the radial sequence

of the MRI has been shown to have a strong correlation with the 45 degrees Dunn view [16]. Ultrasound can help

with  dynamic  assessment  of  soft  tissue  structures  like  the  iliopsoas  and  tensor  fascia  lata  in  cases  with

concomitant snapping and in ruling out concomitant inguinal or femoral hernias [17]. Finally, a positive response

to a diagnostic hip injection can help in confirming that the source of the pain is intra-articular in origin and in

some instances can also help in prognosis [18, 19].

Once the diagnosis has been confirmed, most patients with FAI are managed involving a multidisciplinary team

approach, starting non-operatively with activity modification and a rehabilitation programme focusing on the

muscle deficits [20]. This, typically, is the first line management for the minimally symptomatic patient with no

mechanical  symptoms.  NSAIDs  alongside  physiotherapy  can  be  used  to  address  kinetic  chain  dysfunction.

Patients  with  persistent  pain  and  failure  of  conservative  management  can  be  offered  intra-articular  steroid

injections, which can help both diagnostically and therapeutically.  Failure of conservative management in the

symptomatic  patient  with  an  impact  on  the  quality  of  life  should  prompt  consideration  for  operative

management. The primary goal of surgical intervention be it open or arthroscopic is to improve symptoms and

function. Two large scale multicentre, randomised controlled trials from the UK, FAIT and FASHION have shown
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that  arthroscopy  yields  a  greater  improvement  in  the  quality  of  life  at  8  and  12  months  respectively  when

compared to physiotherapy or best conservative management alone [21, 22].

The aim of surgical intervention, open or arthroscopic, is to address the underlying morphological abnormality

(cam, pincer, mixed) and the resultant soft tissue damage that the morphological abnormality produces (labral/

chondral damage). Open, mini-open and arthroscopic approaches have been advocated to achieve this surgical

aim [1] . When compared to surgical hip dislocation or arthroscopic techniques, the anterior mini open approach

is reported to have a higher rate of better PROMs but does suffer from the highest rate of complications [1].

Additionally, of the three techniques, surgical hip dislocation is known to have the highest rate of conversion to a

total  hip  replacement  [1].  In  cases  with  complex  pathology  of  the  joint,  where  optimal  visualisation  and

manoeuvrability  are  necessitated,  a  preference  for  the  open  surgical  approach  is  typically  chosen  over  an

arthroscopic  one  [23].  In  certain  cases,  either  approach  has  its  role,  but  ultimately  both  offer  significant

improvements radiologically and in terms of PROMs, and as such both are widely accepted [1]. Overall, there is a

trending role  for  arthroscopy as  it  is  known to  have  a  low rate  of  complication and conversion to  total  hip

arthroplasty alongside minimal soft tissue disruption decreasing recovery time.

Advances in arthroscopic  instrumentation and techniques have facilitated the rapid adoption of  arthroscopic

surgery as the standard of treatment for FAI.  Trends reflect this advancement by showing continuing preference

for arthroscopy over the open approach [24]. Various surgical techniques can be implored to treat the range of

abnormalities of FAI, with the overarching aim being to correct the abnormalities of hip morphology and correct

any associated labral or cartilage pathology.

The key to a successful arthroscopic intervention commences by ensuring that the right patient with the right

pathology of the hip is chosen for the procedure so that favourable outcomes can be obtained [25]. The scope of

this selection and “Whom not to operate on?” is beyond the remit of this article and readers are referred to this

reference which captures the factors associated with less favourable outcomes following hip arthroscopy [25]. In

terms of the surgical technique, accurate positioning of the patient either in a supine or lateral position with

padding of all pressure points and accurate portal placement are paramount [26]. The operative leg is positioned

in  internal  rotation  and  abduction  [26].  Traction  of  the  leg  with  the  bolster  acting  as  a  lever  arm  enables

distraction of the joint permitting arthroscopic access to the hip [26]. Adequate distraction of the hip is confirmed

on image intensifier prior to starting the procedure. Then following skin preparation and draping of the hip, the

joint is filled with 30-40ml of saline and portal sites are located and marked. The standard portals used by the

senior author are anterolateral (AL) and mid-anterior portals (MAP). A third Dienst portal is used to access the

peripheral compartment to excise the cam lesion [27]. Additional accessory portals can be used as appropriate to

perform labral repair or reconstruction.

Labral Pathology

FAI is usually associated with chondrolabral damage which needs to be addressed at the time of arthroscopy.

Detailed assessment of the labrum is paramount to guide the management strategy. Depending on the extent of

labral damage, it can either be debrided, repaired or reconstructed. The decision on how to stratify labral damage

is based upon various criteria including the size of the labrum and the state of the labrum including whether it is

detached, degenerated, bruised or torn as well as the Tönnis grade which assesses the severity of OA of the hip [28,

29].
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If  there  is  a  firmly  attached  labrum  to  the  chondrolabral  junction,  minimal  damage  of  the  labrum,  and  a

degenerative  tear  then debridement  can be  used to  shave the  damaged parts  of  labrum [28].  This  technique

removes minimal labrum whilst maintaining the functionality of the structure. Debridement is performed using

an  arthroscopic  shaver  or  a  radiofrequency  wand.    Studies  have  demonstrated  that  the  labrum may in  fact

regenerate following arthroscopic debridement [30]. However, as labral debridement involves excision of the torn

labrum, there can inadvertently be a worse outcome if excessive labrum is excised, as this can cause a loss of the

suction  seal  effect  that  is  created  by  the  labrum  [31,  32].  In  comparison,  labral  repairs  and  reconstructions

maintain optimal intra-articular fluid pressurisation aiding outcomes [31].  Additionally,  resection of excessive

amounts of labrum may lead to chondral defects and induce secondary OA [33].

Labral repairs preserve the labrum and reattach the torn labrum to the acetabulum [34]. Labral repairs can be

performed in a variety of ways, the most popular of which is to suture in a knotted or knotless technique, then

anchor the labrum to the acetabular rim [28]. A looped technique using a knotless anchor passes the suture around

the labral tissue which is secured to the suture anchor by insertion into the acetabular rim [35]. This technique has

the added advantage of being able to tighten the suture exactly as required but is  difficult  to perform in the

anteroinferior part of the acetabulum. On the other hand, with the knotted technique a suture anchor is first

placed on the acetabular rim and then the suture is passed through the labral tissue [28]. This technique has the

advantage of the ability to perform the repair in areas of difficult access. Additional accessory portals can be used

as appropriate.

If the labral damage is far too extensive and deemed irreparable then the labrum can be reconstructed [34]. Labral

reconstruction is the process in which the labrum is partially or completely excised and then reconstructed using

either  an autograft  or  allograft.  There  are  a  variety  of  options for  graft  tissue,  autograft  options include the

iliotibial  band,  hip  capsule,  indirect  head  of  rectus  femoris,  gracilis  tendon and  the  quadriceps  tendon [36].

Allograft  options include the tendons of  the semitendinosus,  tibialis  anterior,  peroneus brevis  as  well  as  the

iliotibial band and the tensor fascia lata [36]. Studies are currently unavailable to demonstrate the advantages of

one graft over another graft and thus there is surgeon and patient preference for the grafts [36]. Although, there

should be consideration for the main purported disadvantages of allografts which include graft to host infection,

availability  and cost  [37].  Overall  labral  reconstruction is  known to  show significant  benefits  in  outcomes of

PROMs and patient satisfaction at 2 years [38].

All  management options yield favourable results,  and the debate of whether to debride, repair or reconstruct

continues. In a recent publication from the Non-Arthroplasty Hip Registry in the UK, over 3700 patients have had

a labral repair, over 3200 have had a debridement procedure and less than 400 patients have had a reconstruction

procedure [39]. These figures are in keeping with the consideration of labral preservation with fixation to be the

gold standard, though this is in part due to the degree of labral damage and also due to the nature of the other

management options [40, 41].

Chondral Injuries

Chondral injuries pose a significant challenge to the surgeon and for the outcomes of the patient [25]. Like labral

injuries, the extent of chondral injuries first needs to be assessed to instigate an appropriate management plan.

MRI of the hip provides useful information regarding this but often the final decision is taken at the time of

arthroscopic surgery. The extent of chondral injuries of the acetabulum and femur can be quantified into various

grades depending on the classification type and anatomical zones (Figure 3) [25].
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Figure 3: Zones of the left acetabulum. Figure adapted from Sunil Kumar et al, 2022. The acetabulum is divided into 6
anatomical zones by a horizontal line through the centre of the acetabulum and two vertical lines through either side of the

cotyloid fossa. Key: A – Anterosuperior; AI – Anteroinferior; PS – Posterosuperior; PI – Posteroinferior.

Various methods have been developed to treat this cause of significant morbidity (see Table 1). Familiarisation

with  the  classification  system  and  all  the  available  repair  techniques  enables  a  tailored  and  personalised

management plan for the patient ensuring a satisfactory outcome [25].

Hip Capsule

During arthroscopy, a fenestration is usually created in the capsule to permit access to the hip joint, labrum and

articular  cartilage.  Following  insertion  of  the  arthroscope  a  capsulotomy  is  performed  to  facilitate  easy

manoeuvrability  of  the  instruments  in  the  hip  and  to  avoid  iatrogenic  injury  to  intra-articular  structures.

Different capsulotomy techniques include a T-shaped or L-shaped incision, interportal-capsulotomy or thinning
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of the capsule, choice of which depends on the surgeon’s preference. In addition, most surgeons tend to connect

the viewing (AL) and working portals (MAP) to enhance the surgical field.  The formation of this window can

potentially weaken the capsule structurally [43]. The larger the inter-portal capsulotomy the weaker the capsule, as

observed by a significant increase in the axial distraction distances in the unrepaired inter-portal capsulotomy

when compared to the intact hip capsule which have been observed in cadaveric experiments [43]. There are also

concerns that this may lead to micro-instability of the hip joint [44]. Capsular insufficiency is a recognised cause

of post-operative instability of the hip and is deemed as a failure of hip arthroscopy [45]. Closure of the capsule

improves pain and functional outcomes by restoring biomechanical stability of the hip joint [45]. However, there is

considerable amount of debate on whether to repair the capsule or not and currently this depends on the length of

the  capsulotomy  and  the  individual  surgeon’s  preference.  In  the  senior  author’s  practice,  the  capsule  is  not

repaired routinely because a three-portal technique is utilised with a very small capsulotomy.

Correction of Morphological Abnormalities

In cases of cam type deformity an osteochondroplasty, with the aid of a high-speed burr, can be performed to

remove the bony prominences or thickenings at the head-neck junction of the femur [6]. In cases of pincer type

deformity  removal  of  the  bony  over  hang  at  the  acetabular  rim  can  be  performed  with  or  without  labral

detachment [6]. In both cases, accurate pre-operative planning with the help of a 3D CT and adequate access to the

cam and pincer lesion is essential to eliminate impingement and aid an improved range of motion in the hip.

Complications  can  arise  because  of  any  medical  intervention  and  the  arthroscopic  treatment  of  FAI  is  no

exception. Important recognised complications include iatrogenic labral or chondral injury, neurovascular injury,

heterotrophic ossification, venous thromboembolism, fluid extravasation, anal or vaginal tears and adhesions. A

brief description of these complications specific to hip arthroscopy are provided in Table 2 [46].

COMPLICATIONS
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Rehabilitation  is  key  to  the  successful  management  of  patients  with  FAI.  The  aim  is  to  strengthen  muscles

ensuring that they are prepared for the demands of normal daily activities. It involves phases of rehabilitation that

are time specific ensuring the correct amount of activity to strengthen the muscles whilst being mindful to not

excessively strain the joint [48]. Rehabilitation is known to optimise outcomes following an operation through

early range of motion, joint stiffness and the risk of developing intra-articular adhesions can be reduced [49].

Specifically, exercises involving pendulum and circumduction movements are known to reduce the risk of intra-

articular adhesion formation [49]. Additional post-operative strengthening exercises vary between protocols and

clinicians. Typically, they are tailored based on the patient’s range of motion and weight bearing tolerance.

A  short  period  of  partial  weight  bearing,  with  crutches  prevents  excessive  strain  on  the  operated  hip  and

promotes  healing.  Additionally,  a  non-weight  bearing  position,  activates  the  flexors  of  the  hip  increasing

compressive forces across the hip joint which promotes the healing of a stable joint [49]. Without adequate weight

bearing advice, significant reflex inhibition of the gluteus medius as a result of post-operative pain and swelling

can occur and cause pelvic instability and drop [49].

Heterotopic  ossification  is  a  known  complication  following  hip  arthroscopy  for  FAI  that  can  be  observed

radiologically [50]. It can result in pain and functional impairment which can prophylactically be treated with

NSAIDs.  Additionally,  mechanical  and pharmacological  prophylaxis for venous thromboembolism is normally

prescribed for the first four weeks for patients who are at a high risk.

The arthroscopic treatment of FAI is known to result in significant improvements in terms of pain and function

with a low rate of a complications and subsequently a high overall patient satisfaction [51]. The majority of these

improvements are reported 1 to 2 years post-operatively [51].  Poorer outcomes are observed with concurrent

pathology of the hip including arthritis and dysplasia [51].

The largest improvements seen in PROMs are reported in the short-term with a follow-up at 1 to 2 years. Most

patients can return to sports within 1 year of the operation [52].  Mid-term follow-up at 5 years reported that

significant improvements were seen in PROMs with a high patient satisfaction [53]. In this group there were no

conversions to arthroplasty but 17.2% of patients required revision arthroscopy [53]. Long term assessment of

arthroscopic surgery is limited due to the relative infancy of the procedure and thus there are limited studies

assessing this parameter. However, of the studies that do exist at a 10-year follow-up the rate of arthroplasty

conversion has ranged from 10% to 44.1% [54-56]. These studies additionally, suggested that predictive factors for

conversion to an arthroplasty included an increasing age, femoral and acetabular Outerbridge grade III-IV lesions

and a joint space <2mm on pre-operative radiograph [51].

The future of arthroscopy for FAI is exciting with an array of innovative technology currently being developed to

further  enhance  surgical  precision.  Computer-assisted  hip  arthroscopic  surgery  enables  the  surgeon  to

preoperatively  plan  the  procedure  by  conducting  a  virtual  osteochondroplasty  as  visualisation  and  spatial

POST-OPERATIVE MANAGEMENT
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awareness  of  the  joint  are  difficult  during  arthroscopy  [57].  Computer-assisted  arthroscopy  can  additionally

provide the surgeon with intraoperative computer navigation, which pinpoints the impingement site enabling the

surgeon to remove the optimal amount of bone, thereby reducing human error [58, 59]. Accurate excision of cam

lesions has been shown to normalise intra-articular stress in the hip joint [5]. This technology has the potential to

widely be used for the efficacious treatment of FAI in the near future.

Robotic  surgery  is  another  avenue  that  is  currently  being  explored  for  the  treatment  of  FAI.  Robotic  hip

arthroscopic surgery is still in its infantile stage and has currently only been used on cadaveric models due to the

limited articulation of the instrument heads [57, 60]. Although, in the future robotic surgery has the potential to

transform joint surgery by enabling the surgeon to perform a variety of more complex procedures.

Arthroscopic surgery of the hip joint has a steep learning curve and a structured training programme is the key to

achieving excellent outcome. Various studies have shown that around 75-100 hip arthroscopies are necessary for

the training of a surgeon to reduce their complication rate and reduce traction time during the procedure [61, 62].

However,  one  can  progress  through  the  early  learning  curve  with  the  use  of  simulation  training  [63].

Furthermore, cadaveric skills training and a structured fellowship programme are essential to be fully prepared

for independent practice [64]. Finally, an initial mentored stage is known to ultimately improve development and

confidence in independent practice [64].

Arthroscopic surgery has an increasing role in the management of FAI. Abnormal hip morphology can result in

significant  pain  and  interfere  with  activities  of  daily  living.  Labral  injuries  secondary  to  FAI  can  be  treated

arthroscopically  with  either  debridement,  repair  or  reconstruction  depending  on  the  severity  of  the  injury.

Chondral  defects  secondary  to  FAI  represents  a  serious  challenge  to  the  surgeon.  Various  arthroscopic

interventions, including debridement, microfracture, osteochondral transplantation, suturing, fibrin adhesives

and artificial plugs and ACI can be used to counter this cause of significant morbidity. The future offers promising

new technologies with computer navigation and robotic surgery to personalise surgery to the individual patient

that have the potential to transform arthroscopic surgery and the treatment of FAI.

TRAINING IN HIP ARTHROSCOPY

CONCLUSION
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