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ABSTRACT 

 

Femoroacetabular impingement (FAI) is a 

hip condition characterized by abnormal 

contact between the femoral head and the 

acetabulum, often leading to joint damage 

and osteoarthritis. This literature review 

explores the pathophysiology, diagnosis, 

and treatment options for FAI, synthesizing 

current research findings from clinical and 

biomechanical studies. FAI is classified into 

two primary types: cam impingement, 

caused by deformity of the femoral head, 

and pincer impingement, due to acetabular 

over-coverage. Mixed types involving both 

mechanisms are also common. 

Advancements in imaging modalities, such 

as MRI and CT, have improved diagnostic 

accuracy, allowing for earlier detection and 

better differentiation between types of FAI. 

Conservative treatment options, including 

physical therapy and anti-inflammatory 

medications, are often first-line therapies. 

However, surgical intervention, particularly 

arthroscopy, has gained prominence for 

symptomatic patients, demonstrating 

favorable outcomes in restoring hip function 

and delaying the progression of 

osteoarthritis. Despite the success of 

surgical interventions, challenges remain in 

understanding the long-term outcomes, 

particularly concerning the recurrence of 

symptoms and the risk of joint degeneration. 

This review also highlights controversies 

regarding the optimal management of 

asymptomatic FAI, as the risk-benefit 

balance of surgical treatment in such cases 

remains unclear. Overall, FAI remains a 

significant clinical issue requiring a 

multidisciplinary approach to optimize 

patient outcomes, and further longitudinal 

studies are necessary to assess the efficacy 

of treatment strategies over time. 
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INTRODUCTION 

FAI is a clinical syndrome characterized by 

inappropriate contact between the femoral 

head and/or the acetabulum during hip 

motion, particularly in positions of hip 

flexion and rotation. This aberrant contact 

causes cartilage and labral damage as well 

as hip discomfort.1 FAI can result in three 

different kinds of morphologic 

abnormalities: Cam, Pincer, and Mixed. The 

proximal femur's aberrant, spherical shape is 

indicative of cam deformity. The localized 

or widespread over coverage of the femoral 

head by the acetabulum is the hallmark of 

pincer deformity. The third type of FAI, 

known as mixed FAI, combines the 

characteristics of pincer and cam 

impingement.1 A tear in the acetabular 

labrum and separation of the articular 

cartilage from the bone may occur as a 

result of improper contact between the 

femoral head and acetabular rim, which 

causes supraphysiologic tension.2 Hip 
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degeneration and the onset of hip OA are 

caused by this recurrent mechanical injury 

to the articular tissues over time.3 

 

EPIDEMIOLOGY 

Numerous large-scale cohort studies have 

shed light on the prevalence of pincer and 

cam malformations in the general 

population by using a number of 

radiological criteria. The alpha angle is used 

to measure the degree of cam deformity in 

the femoral head, while the lateral center 

edge angle (LCEA) is used to measure the 

amount of pincer deformity in the 

acetabulum. Cam deformity was found to be 

14% common, with 79% of those affected 

being male, in an investigation by Hack et 

al. that involved 400 hips from 200 

asymptomatic individuals who had no 

history of hip problems as children (mean 

age 29.4 years, 79% Caucasian, 55.5% 

female). A cam malformation was defined 

as an alpha angle greater than 50.5° as 

evaluated by magnetic resonance imaging 

(MRI).4 In a study of 3,620 people (mean 

age 60 years, primarily Caucasian, 63.2% 

female) without a history of hip disease in 

infancy, Gosvig et al. used a radiographic 

metric called the triangle index to find that 

cam deformity was prevalent in 19.6% of 

men and 5.2% of females.5 In a study 

conducted by Nardo et al., older males with 

an average age of 77 years were found to 

have a cam deformity prevalence of 57.2% 

when the impingement angle was less than 

70° and the caput-collum diaphyseal (CCD) 

angle was less than 125°. The study also 

found a pincer deformity prevalence of 29% 

and a mixed cam/pincer deformity 

prevalence of 13.7% when the LCEA 

criterion was greater than 39° and a Tönnis 

angle greater than 0°.6 

In the past, developmental abnormalities in 

the acetabulum and proximal femur have 

been linked to osteoarthritis (OA) of the hip. 

Agricola et al. studied 1,002 people with 

early-stage idiopathic hip or knee OA to see 

if there was a correlation between the 

condition and cam or pincer abnormalities. 

According to their findings, the odds ratio 

(OR) for advanced hip OA was 3.67 when 

the alpha angle was more than 60° and 9.66 

when it was greater than 83° (19). A 

positive predictive value of 52.6% was 

observed for advanced hip OA when hip 

internal rotation < 20° and an alpha angle > 

83° were combined. There was no 

correlation between pincer deformity 

(LCEA > 40°) and hip OA, according to 

their findings (20).7 Nardo et al. found no 

link between cam deformity and 

radiographic hip OA in older men, however 

they did find a correlation between pincer 

and mixed abnormalities.6 At present, the 

radiological definitions employed for 

assessing morphometric abnormalities, 

variations in radiographic perspectives, and 

the criteria for study population selection 

differ across published research, which may 

elucidate the disparate associations 

identified concerning the risk of hip OA. 

Hip OA has long been linked to 

developmental anatomic abnormalities in 

the proximal femur and acetabulum.8 

Agricola et al. conducted an estimation of 

the correlation between hip OA and cam 

and pincer deformities in a cohort of 1.002 

subjects with early hip or knee idiopathic 

OA. They discovered that an alpha angle 

over 60° was related with a 3.67 odds ratio 

(OR) for end-stage hip OA, while an alpha 

angle above 83° was associated with a 9.66 

OR.8 The positive predictive value for end-

stage hip OA was 52.6% when hip internal 

< 20° and alpha angle > 83° were combined. 

They didn't find any evidence that pincer 

deformity (LCEA > 40°) is associated with 

hip OA.8 Diseases including sliding capital 

femoral epiphysis (SCFE), developmental 

dysplasia of the hip (DDH), and Legg-

Calvé-Perthes disease (LCPD) may further 

increase the risk by deforming the natural 

structure of the hip. Epiphyseal sliding in 

SCFE and physis remodeling due to 

ischemia in LCPD are the causes of femoral 

head/neck deformity, respectively. Because 

of the intrinsic acetabular distortion caused 

by DDH, the femoral head makes improper 

contact with the acetabulum.9 
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PATHOGENESIS 

At the root of many hip disorders lies the 

acetabulo-femoral joint, a ball-and-socket 

arrangement that connects the femoral head 

to the acetabulum. Impingement, caused by 

abnormalities in the shape of the femur and 

acetabulum, causes discomfort that becomes 

noticeable while doing the same things over 

and over again. Such abnormal skeletal 

anatomy may result from excessive bone 

growth during developmental periods, 

exemplified by the formation of aberrant 

bone spurs along the proximal femur and/or 

acetabulum. This disruption of the natural 

physiological articulation within the hip 

joint between its constituent bones leads to 

subsequent impingement and associated 

discomfort.10 

In the long run, the aberrant articulation's 

friction and mechanical stress may cause 

labral tears, joint depth erosion, fibrous 

capsule degeneration, and instability. 

Osteoarthritis of the hip may develop in the 

early stages if the resulting damage is not 

addressed. Patients suffering from 

femoroacetabular impingement syndrome 

(FAIS) are more likely to develop 

osteoarthritis (OA) and other 

musculoskeletal problems. An increased 

risk of OA progression was seen in 

individuals with cam-type deformities and 

an α angle greater than 60˚, according to one 

research. The altered pelvic tilt and 

increased pressure on the hamstring tendons 

make FAIS a risk factor for hamstring 

tendon injury.11,12 

Various factors have been proposed to 

contribute to these conditions, including 

genetic predispositions, participation in 

high-impact sports during developmental 

years, and pediatric hip disorders. There 

may be an increased likelihood of cam-type 

femoroacetabular impingement when SCFE 

occurs. Also, pincer-type impingement may 

occur in rare cases when hip dysplasia is 

surgically overcorrected.13 New research 

indicates that femoroacetabular 

impingement is more common among high-

impact sports players who participate in 

them during adolescence, while the bones 

are still developing, as opposed to those 

who do not participate in these activities.14 

The average age of the professional soccer 

players studied by Agricola et al. was 14.4 

years, and they found a greater occurrence 

of cam malformation, as shown by an 

increase in the alpha angle from 59.4° to 

61.3°, throughout a two-year period.15 

After the activity of the proximal femoral 

growth plate stopped, the cam deformity did 

not become worse or more common. A 

possible way to stop cam anomalies in their 

tracks would be to alter physical activity 

levels when the skeleton is still developing. 

Other researchers have found similar higher 

alpha angles when comparing top-tier ice 

hockey and basketball players to controls of 

the same age. One possible explanation for 

why some teenagers develop cam deformity 

while playing sports is that their growing 

hips experience significant shear stresses 

while competing, which can change the 

shape of the growth plate. Another possible 

cause is that new bone grows at the 

anterosuperior head-neck junction.16 

The hereditary implications associated with 

Femoroacetabular Impingement (FAI) have 

also been scrutinized. According to Pollard 

et al., siblings of individuals afflicted with 

cam or pincer-type FAI exhibited a relative 

risk greater than 2 for developing a similar 

deformity. Furthermore, European women 

demonstrated a higher propensity than their 

Chinese counterparts to display 

morphometric indicators of FAI. There 

exists a correlation between proximal femur 

morphology and the onset of hip 

osteoarthritis in later life with genetic 

polymorphisms linked to wnt/Beta-catenin 

signaling antagonists, which are pivotal in 

the regulation of bone and joint 

development.17,18 

 

CLINICAL EXAMINATION 

Young adults engaged in regular physical 

activity represent the primary demographic 

affected by FAI. One common symptom 

that develops over time as a consequence of 

the femoral head and acetabulum grinding 

together more and more is persistent groin 
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discomfort. This pain is often the first 

symptom that people with FAI experience. 

Minor injuries, sustained physical effort, 

athletic activity, or lengthy periods of 

walking may aggravate the discomfort, 

which is usually intermittent in nature. Joint 

pain may also be caused by sitting or resting 

in one position for long periods of time or 

by applying pressure to the joint in any 

way.19 

Symptoms of FAI often include hip 

discomfort, which may originate on the 

outside or inside of the hip and spread to 

other areas, such as the groin or even the 

front of the leg. Patients may show their hip 

pain from the front or back by making a "C 

sign," which is a hand cup over the afflicted 

hip. Children may encounter challenges in 

accurately localizing their symptoms, with 

hip pathology potentially presenting as knee 

or thigh pain, limping post-exercise, or other 

related symptoms. Adults frequently 

attribute their hip discomfort to associated 

"stiffness." Consequently, actions and 

postures requiring hip flexion and/or 

internal rotation tend to intensify hip pain. 

Activities such as sitting, driving, and 

squatting are particularly likely to aggravate 

symptoms. When there is enough intra-

articular damage, as might happen with a 

labral tear or chondral injury, mechanical 

symptoms like clicking or catching in the 

hip may develop. During the evaluation of 

hip range of motion, a patient with a taut 

psoas tendon or a tight iliotibial band may 

or may not feel hip discomfort; however, the 

patient may or may not report this feeling. 

During the physical examination, we 

measure the patient's gait pattern, hip range 

of motion, and strength in their lower 

extremities so that we can compare them.20 

An upright assessment that evaluates the 

patient's posture and ambulation can provide 

essential insights for diagnosing hip 

disorders. Standing facilitates the 

observation of the positioning of the hips 

and adjacent joints. It is crucial to document 

any noticeable lumbar flattening or 

pronounced lumbar lordosis. Irritation of the 

hip joint may be suggested by the affected 

hip and the corresponding knee being in a 

slightly flexed position. The patient might 

maintain their hip in a flexed position to 

avoid weight-bearing and loading, 

contingent upon the underlying cause of 

their discomfort (for instance, in cases of 

femoral neck stress reactions). Hip flexion 

also improves the joint's intracapsular 

volume, which is noticeable in septic 

arthritis and other similar disorders.21 

Because it calls for the hip abductors to be 

engaged, a unipodal posture may expose 

injuries such gluteal tendon rips (gluteus 

medius and minimus). When a patient 

stands on one leg and the other pelvis 

descends because their abductors aren't 

working properly, it's called a positive 

Trendelenburg sign. As a result, it's not 

uncommon for the torso to sway to the side 

that's hurting. The examination is carried 

out by the authors while sitting behind the 

patient. They use their hands to wrap around 

the iliac crest and their thumbs to feel the 

posterosuperior iliac spine. After then, for a 

minimum of thirty seconds, the patient is to 

stand with one foot elevated. A positive 

Trendelenburg sign is seen when the 

contralateral hemipelvis is raised over the 

support side pelvis. On the other hand, a 

normal test would be considered if the 

pelvis stays level.21 

When walking, crouching, or ascending 

stairs, people with femoroacetabular 

impingement (FAI) have different hip 

biomechanics than when they are not 

injured. As long as the patient is able to 

walk alone, a dynamic strength and balance 

evaluation using a double-leg squat may be 

conducted. With minimal additional 

guidance, requesting the patient to execute a 

double-leg squat can yield significant 

information regarding their stability, 

technique, and posture. It is important to 

observe any coronal plane adjustments in 

the trunk, valgus collapse at the knee joint, 

and the depth of the squat. The ambulatory 

hip extension period was shorter in FAI 

patients, and their squat velocities were 

lower throughout the climb and descent 

phases of double-leg squats. Additionally, 
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their hip flexion loading moments were 

higher.21 

The prone examination may be done before 

or after the standing evaluation. When 

looking for hip pathology, the log roll test is 

one of the most precise assessments. If the 

patient feels pain, which indicates intra-

articular disease, the test is deemed positive. 

The leg is gently twisted back and forth to 

mobilize the femoral head within the 

acetabulum. The tester should do the test 

with their hand on the thigh so as not to 

confuse it with possible knee problems. For 

patients complaining of hip pain, this test is 

a good place to start since it doesn't put 

undue stress on the surrounding muscles.21 

After that, the hip range of motion test is 

carried out. When measuring passive hip 

flexion, the examiner bends at the knee and 

hips toward the patient's chest, creating a 

range of motion usually measured at around 

120 degrees. Hip flexion without 

impingement is likely to be lower than this 

figure, however. Passive hip flexion in 

asymptomatic young adult females was 

shown to include labral deformation at 72° 

and bony impingement at 101°, according to 

a dynamic ultrasound study. The most 

important thing to remember is that the 

proximal femur's version influences hip 

rotation. Both the prone and supine postures 

are suitable for taking measurements of the 

internal and external rotation of the hips. 

Strong inter-observer reliability is shown by 

the fact that the results for hip rotation are 

similar in the prone and supine positions. 

After that, while the patient is lying down, 

with their knees bent at a 90-degree angle, 

their hips are rotated internally and 

externally to measure their range of motion. 

Hip disorders such femoro-acetabular 

impingement, arthritis, and slipping capital 

femoral epiphysis may cause obligatory 

external rotation, which occurs when 

passive hip flexion occurs at the same time 

as external rotation of the hip. This might be 

an indication of irritation inside the hip 

joints. Hip internal rotation less than 10° is 

associated with imaging alterations of 

progressing osteoarthritis in young athletes 

and may be a sign of femoroacetabular 

impingement. The patient is best assessed 

for hip extension when lying on their side in 

a decubitus posture. In order to measure hip 

extension, which usually falls between the 5 

to 10° range, the examiner passively extends 

the upper limb with the knee flexed at 90°.21 

Patients suffering with femoroacetabular 

impingement (FAI) often show a positive 

result on the Flexion Adduction Internal 

Rotation (FADIR) test, which is also known 

as a positive impingement sign, when 

examined physically. During this 

examination, the patient is placed on their 

back, and the doctor will bend their leg to a 

90-degree angle, bring the whole limb in 

toward the patient's midline, and then bring 

the calf and foot in toward the doctor, all the 

while keeping the knee still. For this last 

motion to be considered successful, the 

patient must disclose any hip discomfort 

they may be experiencing. The FABER test, 

which measures flexion abduction external 

rotation, is often positive in patients with 

FAI. The technique requires the patient to 

lay face down while flexing, abducting, and 

externally rotating the afflicted limb. The 

afflicted limb is subjected to a downward 

push while the examiner steadies the 

contralateral pelvis. If the afflicted limb's 

knee lifts in response to the downward 

force, then the test is considered 

affirmative.22 

As you go through the focused hip exam, be 

sure to ask the patient to confirm that each 

test mimics the pain they normally feel. 

When you palpate bone landmarks like the 

greater trochanter or extend your hamstrings 

or hip flexors, you may feel deep, anterior, 

or anterolateral groin discomfort. However, 

the pain you feel from FAI is often 

different. 

It must be recognized that femoroacetabular 

impingement (FAI) symptoms and physical 

exam results might be quite similar to those 

of acetabular dysplasia and other hip 

disorders. Acetabular dysplasia patients may 

also exhibit signs of labral pathology, such 

as an abductor lurch and a positive anterior 

impingement test. However, compared to 



Leonardus William Kuswara et.al. Femoroacetabular impingement: a literature review 

 

                                      International Journal of Research and Review (ijrrjournal.com)  217 

Volume 11; Issue: 10; October 2024 

acetabular dysplasia, FAI usually causes 

more severe restrictions in hip range of 

motion, especially in flexion and internal 

rotation. 

 

IMAGING 

Patients often experience a plethora of 

screening tests and further diagnostic 

investigations due to the vague nature of hip 

pain clinical indications and symptoms. 

Nevertheless, there is no universal 

agreement on objective standards or 

conclusive diagnostic criteria that can 

accurately diagnose FAI syndrome because 

of the wide variety of patient symptoms and 

underlying physiological processes. 

 

Standard Imaging 

Plain radiographic imaging should be the 

next step in the evaluation of a patient who 

presents with hip pain if the patient's history 

and physical examination point to an intra-

articular cause for the pain. Plain 

radiographs are a basic tool for evaluating 

acetabular and femoral morphology and for 

diagnosing hip osteoarthritis. In order to get 

standardized anteroposterior (AP) pelvic 

radiographs, the patient is placed supine 

with their limbs internally rotated at a 15° 

angle, and the x-ray beam is centered 

between the femoral heads. Standing AP 

pelvis radiographs might provide useful 

information on the hips' functional 

orientation because individuals with hip 

dysfunction may adjust their pelvic tilt when 

standing to compensate. Approximately 

three to five millimeters should be measured 

between the superior edge of the pubic 

symphysis and the sacrococcygeal joint in 

appropriately tilted and positioned anterior 

pelvic radiographs.23 

In instances when cam deformity is 

suspected, it is crucial to evaluate the 

morphology of the proximal femur using 

many radiographic images of the hip. Fig. 

1a shows the most noticeable cam deformity 

at the anterolateral side of the femoral head-

neck junction in the 45° Dunn lateral view, 

whereas Fig. 1b shows the best presentation 

of any anterior cam deformity in frog-leg 

lateral hip radiographs. Using these lateral 

radiographs, we can analyze the alpha angle 

(Fig. 1a), which measures the degree of 

asphericity at the femoral head-neck 

junction. The alpha angle has been 

extensively studied for applications in 

computed tomography and radiography, 

after having first been described on axial 

magnetic resonance imaging. The alpha 

angle has been suggested with a variety of 

thresholds, from 50° to 83°, with 55° being 

the most often mentioned. Hip internal 

rotation during flexion is reduced and 

acetabular articular cartilage degradation is 

more severe when the alpha angle is more 

than 60 degrees, according to research and 

surgical observations.24 

 

 
Figure 1. Lateral Hip Radiograph (A) 45° Dunn A lateral hip radiograph with measurement of the alpha angle. 

Firstly, the femoral neck axis is established as the line that connects the centre of the femoral head with the 

midpoint of the narrowest section of the femoral neck. Next, a circular shape is fitted to the head of the femur. 

The Alpha angle is determined by measuring the angle formed by the femoral neck axis and the line from the 

center of the circle to the precise location where the bony contour emerges outside the circle that best fits the 

data. Figure B: Frog Leg A lateral radiograph. 
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A lateral center-edge angle (LCEA) larger 

than 40° and a Tönnis angle less than 0° are 

diagnostic criteria for pincer deformity, 

which manifests as worldwide acetabular 

overcoverage. By taking an AP pelvis 

radiograph, the LCEA and Tönnis angle 

may be assessed. Figure 2a shows the lateral 

coverage of the femoral head as measured 

by the left collateral elongation angle 

(LCEA), and Figure 2b shows the slope of 

the acetabular roof as measured by the 

Tönnis angle. The usual range for the left 

circumferential elongation (LCEA) and the 

Tönnis angle in an acetabulum is 25–35° 

and 0–10°, respectively.24 

Acetabular retroversion causes the femoral 

head to be too covered in the direction of 

the body's anterior and posterior cruciates. 

According to Reynolds and colleagues, this 

anomaly might be a cause of hip pain, labral 

and chondral injuries. In the traditional 

acetabular shape, the back of the joint meets 

in the middle of the femoral head, and the 

front and back of the joint meet at the 

acetabulum's lateral edge. Reynolds et al. 

provided a very helpful examination of 

acetabular retroversion. All three of these 

signs—a positive crossing (Figure 2c), a 

positive posterior wall (Figure 2d), and a 

positive ischial spine (Figure 2e)—are 

indicative of an acetabulum that has 

retroverted.24 

 

 
Figure 2. Apical acetabular measurements Cropped pelvic radiographs The Lateral Center Edge Angle (LCEA) 

is the angle formed by a vertical line to the pelvis and another line, extending to the lateral extent of the 

acetabular roof, with its vertex at the center of the femoral head. The Tönnis angle is formed by a horizontal line 

connecting the two femoral heads and a line connecting the medial and lateral extents of the acetabular roof. The 

crossover sign is characterized by the anterior wall extending laterally to the posterior wall before merging at the 

lateral acetabulum. The posterior wall sign is characterized by the posterior acetabular wall being positioned 

medially to the center of the femoral head. The ischial spine sign is recognized by the visibility of the ischial 

spine within the pelvic inlet on the anterior pelvis. 

 

Hip articular tissues are vulnerable to 

damage from these skeletal anomalies due 

to the high volume of hip motion seen in 

everyday life and athletic endeavors. 

Patients with FAI need to undergo magnetic 

resonance imaging (MRI) or a magnetic 
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resonance angiography (MRA) since 

radiography fails to detect cartilage or labral 

abnormalities. The hip joint's additional 

articular tissues are worn down by the 

everyday and athletic use of these skeletal 

abnormalities. Radiography cannot identify 

labral or cartilage abnormalities in FAI 

patients, hence magnetic resonance imaging 

(MRI) or magnetic resonance angiography 

(MRA) are required for diagnosis. 

 

Clinical Magnetic Resonance Imaging 

(MRI) 

Preoperative magnetic resonance imaging 

(MRI) and magnetic resonance arthrography 

(MRA) can help find damaged labral and 

articular cartilage, give a three-dimensional 

view of the bony deformity, reveal whether 

there are impingement cysts, and aid in 

surgical planning when plain radiographs 

reveal morphometric abnormalities in the 

proximal femur or acetabulum and the 

patient's history and physical examination 

point to femoral arthroplasty (FAI). Hip 

fibroadenomyalgia (FAI) may be assessed 

using a variety of magnetic resonance 

imaging (MRI) techniques (59-64). On the 

other side, MRI may help rule out FAI as a 

cause of hip pain when other tests, such as a 

physical exam, plain radiography, or clinical 

manifestations, fail to provide a definitive 

diagnosis. Possible diagnoses include psoas 

tendinitis, abductor tendinopathy, and 

greater trochanteric bursitis, as seen by T2-

weighted imaging, which show higher 

signal in the affected anatomical locations.24 

 

 
Figure 3. Imaging of the hip using coronal MRI revealed a labral tear, a cartilage lesion, and radial reformatted 

MRI indicating cam deformity and impingement cysts at the femoral head-neck junction. 

 

Preoperative MRI and MRA can shed light 

on labral and articular cartilage 

abnormalities, offer a three-dimensional 

assessment of the bony deformity and the 

presence of impingement cysts, and aid in 

surgical planning when plain radiographs 

reveal morphometric abnormalities in the 

proximal femur or acetabulum and the 

history and examination point to a femoral 

artery injury (FAI). Hip fusion-associated 

injury (FAI) may be evaluated using 

magnetic resonance imaging (MRI) 

methods. But when a diagnosis cannot be 

made by normal radiography, physical 

examination, or clinical presentation alone, 

MRI may help rule out FAI as a possible 

cause of hip pain. T2 weighted imaging may 

detect psoas tendinitis, abductor 

tendinopathy, and greater trochanteric 

bursitis by highlighting the affected areas 

with elevated signals.24 

Using a field strength of 1.5 Tesla, a series 

of 28 individuals underwent preoperative 

magnetic resonance imaging (MRI). For the 

purpose of detecting labral tears that were 

confirmed following hip surgery, the 

research found that Magnetic Resonance 

Angiography (MRA) had a higher 

sensitivity (81% and 69% for 2 readers) and 

specificity (50-100% for both readers) than 

conventional non-contrast MRI (sensitivity 

and specificity of 50% for both readers).25 

The efficacy of magnetic resonance imaging 

(MRI) and magnetic resonance angiography 
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(MRA) in reliably detecting labral tears at a 

1.5 Tesla magnetic field intensity was 

evaluated in a meta-analysis of 19 trials. 

With a sensitivity of 83%, MRA 

outperformed conventional MRI (which had 

a sensitivity of 70%) in detecting labral 

tears, according to the statistical analysis.26 

When comparing magnetic resonance 

imaging (MRI) and magnetic resonance 

angiography (MRA) for the purpose of 

diagnosing abnormalities in the femur and 

acetabulum cartilage, the results showed 

that MRA had a better sensitivity (71% and 

92% for 2 readers) and specificity (100 

percent and 25 percent, respectively) for 

detecting abnormalities in the acetabular 

cartilage than MRI (58% and 83%, 

respectively). On the other hand, 

arthroscopic confirmation of femoral 

cartilage abnormalities was as accurate as 

expected.26 

 

MANAGEMENT 

Non-surgical 

Patients with mild to severe FAI are often 

recommended to begin with conservative 

treatment because of its symptom-relieving 

capabilities. In conservative treatment, the 

patient's symptoms are addressed by a 

comprehensive, long-term physical therapy 

program. In 2020, researchers looked 

explored the efficacy of physical therapy in 

preventing and treating faciitis anatomical 

injuries (FAIs). The study revealed that 

positive results were contingent upon the 

implementation of tailored exercises. 

Furthermore, when compared to an 

alternative approach that does not include 

core strengthening, this study revealed that 

implementing an active regimen specifically 

designed to enhance core muscles is 

associated with a higher level of 

effectiveness.27 Conservative therapy seeks 

to alleviate hip pain, enhance symptoms, 

and minimize disability through the 

adoption of activity modification, retraining 

of movement patterns, improvement of 

muscle flexibility, strengthening of muscles, 

and effective pain management. Wall et al. 

conducted a comprehensive analysis of the 

existing research on non-surgical treatments 

for femoral artery injury (FAI). The authors 

concluded that patients with FAI may 

benefit from exercise-based physical 

therapy regimens that are structured into 

tiers, together with education and analgesic 

treatment.28 

However, not every patient should start with 

conservative therapy as their only option. 

On the contrary, the decision-making 

process could be guided by the particular 

morphology. As an example, compared to 

other types of FAI conditions, empirical 

evidence shows that conservative treatment 

has unsatisfactory outcomes for persons 

with a cam malformation.29  

Recommendations for the management of 

hip joint pain other than arthritis have been 

recently issued by the Orthopaedic section 

of the American Physical Therapy 

Association (APTA). Injury to the hip may 

be caused by a variety of sources, including 

structural instability, chondral lesions, 

ligamentous rips, labral tears, or traumatic 

arthritis. These suggestions are based on 

theoretical/foundational evidence and expert 

judgment since there haven't been any 

randomised controlled studies on physical 

therapy for femoral-articular injury (FAI) 

and hip pain. Patient education and 

counseling on joint safety and avoiding 

symptom-causing activities should be given 

top priority, according to the APTA's 

recommendations. Manual therapy should 

be used to alleviate capsular limitations and 

eliminate internal rotation and end-range 

flexion. Therapeutic exercises should be 

incorporated, including cardio-respiratory 

endurance exercises, stretching, and 

strengthening exercises based on rotational 

asymmetry. Finally, neuromuscular re-

education should be implemented to 

improve movement coordination, with a 

specific focus on multi-joint patterns. 

Individuals with frontal arthritic injury 

(FAI) may benefit from physical therapy 

after arthroscopic surgery, according to at 

least one ongoing randomized controlled 

research. To support these suggestions, 
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randomized studies of conservative 

treatment in FAI patients are needed.30 

While some individuals with FAI may find 

relief from symptoms with conservative 

therapy, it is often ineffective for the 

majority of patients. Consistently better 

outcomes after surgical intervention are 

seen even with longer physical therapy 

regimens compared to physical therapy 

alone.29 

A meta-analysis of six randomized 

controlled trials (RCTs) comparing the 

clinical outcomes of arthroscopy surgery to 

conservative treatment revealed that 

arthroscopic surgery has statistically 

superior results in terms of improvement in 

Hip Outcome Score (HOS) and 

International Hip Outcome Tool 33 (iHOT-

33) metrics, as well as EQ-5D-5L index 

score. Significant heterogeneity was seen in 

the comparison of HOS (follow-up period of 

6 months) and EQ-5D-5L index score.31 

 

Surgical 

The objectives of surgical intervention for 

femoral articular impairment (FAI) are to 

rectify any soft tissue injury caused by the 

anatomical abnormalities that causing 

abnormal mechanics of the hip joint. To 

prevent hip osteoarthritis, it is necessary to 

halt joint degradation by surgical 

intervention. Thorough evaluation of the 

extent of pre-existing joint damage is 

necessary for the good outcome of surgery. 

Hip arthroscopy is a minimally invasive 

procedure used to reconfigure the 

acetabulum and proximal femur, as well as 

to target damage within the joint. Novel 

arthroscopic methods have been devised to 

alleviate pressure on the conspicuous bone 

at the femoral head-neck junction in cam 

femoral aortic interbody implantation (FAI), 

as well as to remove the acetabular rim in 

pincer FAI. Published evidence exists on the 

short- and medium-term results of hip 

arthroscopy for the treatment of FAI 

abnormalities. Correction of a cam 

deformity by femoral osteochondroplasty 

reduced the mean alpha angle from 59.8° to 

36.4°, resulting in a significant 

improvement in hip range of motion in 

flexion (3.8°; P =.002) and internal rotation 

(9.3°; P =.0002).32 

Arthroscopic labral repair outperforms 

labral debridement, according to studies 

conducted over short and medium durations. 

The labral repair group outperformed the 

labral debridement group by 7.3 points on 

the Harris hip score (HHS), according to 96 

patients assessed over an average of 2 years 

of follow-up by Schilders et al.33 Subjective 

results were significantly improved for both 

groups compared to preoperative ratings, as 

shown in the case-control research by 

Larson et al. On the other hand, following 

an average of 3.5 years of follow-up, the 

group that had labral repair had far better 

pain ratings on the HHS, SF-12, and VAS 

than the group that underwent labral 

resection.34 

Surgical dislocation of the hip is an 

excellent treatment for treating femoral cam 

deformity and global acetabular 

overcoverage that cannot be easily 

addressed with arthroscopic procedures. In 

order to access the pathophysiology of the 

FAI from all angles, this method requires 

surgically separating the femoral head from 

the acetabulum. Ganz and colleagues gave 

the first evidence of a safe surgical hip 

dislocation with few problems. By taking a 

worldwide view, this method provides 

thorough access to hip abnormalities both 

inside and outside the joint. Radiological 

metrics, clinical results, and hip range of 

motion are all improved to the same extent 

as after hip arthroscopy after surgical hip 

dislocation for femoral osteochondroplasty, 

acetabular rim-trim, and labral repair or 

debridement, with an intermediate term 

follow-up of three to five years.35 

If acetabular retroversion causes pincer 

femoral artery damage (FAI), a surgical 

surgery called reverse periacetabular 

osteotomy (PAO) may be used to straighten 

the acetabulum and relieve anterior 

impingement. In order to antevert the 

acetabulum and decrease lateral and anterior 

femoral head coverage, the reverse posterior 

acetabular osteotomy (PAO) delicately 
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removes the bone around the acetabulum, 

separates it from the remainder of the pelvis, 

and then repositions it. Thirty years after 

acetabulum anteversion with reverse 

periacetabular osteotomy, Siebenrock and 

colleagues found significant improvements 

in clinical and radiological outcomes. On 

average, the Merle d'Aubigne score 

improved, and there was a notable increase 

in the range of motion for internal rotation 

(10°, p = 0.006), flexion (7°, p = 0.014), and 

adduction (8°, p = 0.017). Those hips when 

the posterior wall sign is positive, 

suggesting a weak posterior acetabular wall, 

can benefit greatly from this method. The 

acetabulum's size might be reduced by an 

acetabular rim-trim, which could lead to 

iatrogenic hip instability in some 

circumstances.36 

Hip preservation surgery has a much lower 

success rate when FAI has produced severe 

osteoarthritis and the joint space width is 

smaller than 2 mm. For patients over the age 

of 50, the smallest joint space, as measured 

on pre-operative radiographs, is the best 

predictor of early hip arthroscopy failure. 

With a median follow-up of 54 months, it 

was anticipated that 31 out of 96 patients 

aged 50 and older who had hip arthroscopy 

would need a complete hip replacement, 

supposing a joint gap of 2 mm or less. In 

order to achieve long-term discomfort 

alleviation and overall functional 

improvement, total hip replacement is the 

optimal therapy for persons with moderate 

to severe radiographic and clinical 

symptoms of hip osteoarthritis (OA).37 

Hip arthroscopy isn't the only less common 

surgical treatment option. Because the 

femoral head, labrum, and acetabulum are 

easily accessible and the surgical field is 

well-lit, open surgery has long been the go-

to method for treating femoral acute 

infarction (FAI). When faced with a 

particularly difficult FAI condition and 

requiring more joint access than what can be 

achieved by an arthroscopy, an open 

surgical approach remains advantageous. 

Patients with significant and/or intricate 

cam or pincer anomalies often display this 

clinical manifestation. Moreover, it is 

commonly used for corrective operations 

that were originally performed using 

arthroscopy due to the insufficient 

accessibility of the defect utilizing 

arthroscopy.38 

Anterolateral approaches, often known as 

the Watson-Jones technique, are a less 

commonly utilized procedure mostly 

employed for anterolateral anomalies. One 

advantage of this approach is that it allows 

for the preservation of the blood supply to 

the femoral head while providing direct 

access to anterior lesions. Moreover, a less 

common surgical procedure is the 

combination of mini-open surgery and 

arthroscopy. This technique effectively 

mitigates FAI deformity without the need 

for hip dislocation. This combined 

technique, although less intrusive than an 

open approach, is restricted to the treatment 

of cam-type lesions since it necessitates 

dislocation to provide precise access to the 

acetabulum.38 
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