Femoroacetabular
Impingement:. FAI



FAI

A Cause of early osteoarthrosis of the hip
especially in young and active people

A Early pathologic contact between skeletal
prominences of the acetabulum and

femur that limits physiologic hip range of
motion.

A Occurs typically during flexion and internal
rotation.



FAI

A Pincer impingement: acetabular cause of
AY

I Focal or generalized over coverage of the
femoral head.

A CAM impingement: femoral cause of FAI

I Due to an aspherical portion of the femoral
head-neck junction.

M IXed 86% ~ Beck et al JBJS Br 2005
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Predisposing factors

ASome predisposing factors to FAI

A eggCalvePerthes disease

ACongenital hip dysplasia
ASlipped capital femoral ephiphysis
Advascular necrosis

MMalunited fractures excensn scoai
Adcetabular protrusion
Klliptical femoral head
ARetroverted acetabulum

Arominent femoral headeck junction

Subtie joint subluxation

Aeroposed etiologies Asphartos part of 90 ‘\
femoral head-neck junction
Adbnormal anatomy :

Arominent femoral head neck junction

Bdcetabular overcoverage

AUnusual stresses

KCarpet layers repeated flexion, adduction, internal rotation



Clinical Findings of FAI

A Young: usually in 20-4 0 6 s

A CAM type: M:F 14:1 (avg age: 32).

A Pincer typer: M:F 1:3 and usually middle
age women (avg age: 40)

A Estimated prevalence: 10-15%

A Present with groin pain with hip rotation, in
sitting position, or during/after sports

A Typically aware of limited hip mobility long
before sx.



Clinical Findings FAl

A Clinical exam:

I Restricted range of motion, particularly flexion and
Internal rotation

I Positive impingement test: for anterior
femoroacetabular impingement if forced internal
rotation/adduction in 90° of flexion reproduces pain.
For posterior impingement: painful forced external
rotation in full extension.

I Drehmannds si gn: unavoi dab
rotation while performing hip flexion.



Fig. 3—Clinical tests to assess femoroacetabular impingement. Anterior ||r|p|r‘|t|vnwn‘r H"ni' ft} is positive, with
painful forced internal rota 190° of flexion. In extreme forms, there is unavoidable | /e i-"%’tl-'rlld”lJTdTIIH'Illf
hip during hip flexion {"Drehmann’s” sign, center). “Posterior impingement” sign is positive when there is pa
forced external rotation in maximal extension (right).




RESULTS: Physical Exam

A Positive impingement test: ALL

I Unilateral
A Limited Flexion

I mean 95 degrees (90-110)

I Mean 105 degrees: Tannast et al JOR 07
A Limited internal rotation in flexion

I 17 degrees (mean symptomatic hip) VS

I 24 degrees (mean asymptomatic hip)

I 11 vs. 35 degrees: Tannast et al JOR 07




Imaging Evaluation of FAI:
MR Arthrography

A 14-16 cm FOV, slice thickness 3-5 mm FSE or
1.5-2mm GRE and matrix at least 256 x 256

A T1 FSE FS or GRE FS in all three standard
orthogonal planes after 10-15 ml intra-articular
GAD

A Coronal and axial FS PD or Coronal STIR or FS
T2.

A Axial oblique T1 FS IA Gad: parallel to the axis
of the femoral neck



Imaging Evaluation of FAI:
Radiographs: AP and Cross table lateral

Correct setting for anteroposterior (left) and Cross-table axial
radiograph of hip (right) is needed to visualize anatomy of anterior
femoral headi neck junction, which is not visible on anteroposterior
pelvic radiograph.




Normal Anatomy of AP Hip Radiograph

llioischial line: posterior column

Tear drop: medial
acetabular wall

lliopubic line: anterior column. Posterior Acetabular Wall



Normal Anatomy of AP Hip Radiograph.

-Acetabular Fossa lying lateral to ilioischial line.

-Center edge angle: angle formed from vertical line from the center of femoral
head and line drawn to the lateral edge of the acetabulum. Normal: 25-39° (20-
25=borderline dysplasia, >39 suggesting acetabular overcoverage).

- . portion of uncovered femoral head divided by total covered +
uncovered E/(A+E): Normal >.25, <.18=consistent with acetabular
overcoverage.



AP View of the Pelvis and Hip
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AP View of the Pelvis and Hip

-Acetabular version is generally overestimated on AP centered over the hip and
figure 8 or cross over sign can be missed or falsely positive depending on degree
of angulation of beam.

-Increased pelvic tilt or rotation can lead to more pronounced or false cross over
sign.

-Neutral pelvic rotation: tip of coccyx pointing toward symphysis.

-Neutral pelvic tilt: distance between upper border of symphysis and mid portion
of the sacrococygeal joint: Male: 3.2 cm and Female: 4.7 cm.



Pincer Impingement

A Generalized acetabular overcoverage
I Coxa profunda
I Protrusio

A Focal acetabular overcoverage
I Anteriorly: acetabular retroversion

I Posteriorly: prominent posterior wall vs
deficient posterior wall



Acetebular Protrusion: Both medial
acetabular wall and femoral head project
medial to ilioischial line.

Coxa profunda: medial wall of acetabulum
projects medial to the ilioischial line,
femoral head remains lateral to it.




General Acetabular Overcoverage

Measuring acetabular depth:
Axial obliqgue MR:
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line connecting the anterior and S A / L%
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posterior acetabular margins

7

Depth of acetabulum defined by distance
between the two: 0 to +5mm normal.

Neg=increased acetabular depth: -5mm high
correlation with Pincer FAl
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Focal Acetabular overcoverage

A Anterior: Cranial Acetabular Retroversion

I Can be reproduced clinically with painful
flexion and internal rotation.

I Normal acetabulum Is anteverted
A Anterior Rim projects medial to posterior wall line.

A Cranial Acetabular Retroversion the anterior rim
line becomes lateral to the posterior rim in the
cranial part of the acetabulum and crosses medial
In the inferior part making a figure 8 or crossover

sign.















23 M B/L Hip Pain



