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FAI usually presents in young adults aged 20 to 50 years, with a higher
incidence in men. These patients are usually physically active and are
involved in sports activities that involve movements of extreme range
of motion, especially repetitive hip hyperflexion, hyperextension, and
internal and external rotation. Patients may also have a history of
femoral neck fractures, slipped capital femoral epiphysis, or Legg-
Calve-Perthes disease, disorders known to be associated with cam-
type FAI (Stobert, 2015). Patients with FAI experience a gradual onset
of intermittent groin pain and or lateral trochanteric pain. Pain
symptoms often gradually worsen owing to progressive degeneration
of the labrum and articular cartilage of the hip joint and can be
aggravated by athletic activity, lengthy sitting, or walking. According to
Byrd, identifying a hip joint problem through clinical assessment can be
98% reliable, however the examination procedures are poor for
defining the exact nature of the disorder (Stobert, 2015). . In FAI,
patients may exhibit a positive Trendelenburg sign.1 In addition, the
passive ROM of the involved hip is usually painful and restricted in
flexion, internal rotation, and adduction.

This case is of importance because it illustrates a patient with FAI who
was initially misdiagnosed and treated for another condition to little or
no avail for the primary FAI condition. The patient went on to develop
severe debilitating OA of the right hip and ultimately underwent a total
hip arthroplasty. He also eventually developed a milder form of FAI and
OA involving the contralateral hip. Over a follow-up period spanning 6
years, however, repeat radiographs failed to demonstrate any
progression of OA in the contralateral hip despite evidence of cam
impingement. This observation is consistent with the findings of other
studies in which a substantial proportion of hips exhibiting radiographic
signs of FAI did not go on to develop progressive OA over the long-
term. This suggests that a conservative “active surveillance” approach
is warranted in the current case rather than a more invasive surgical
preservation procedure for the patient's contralateral hip.

Femoral acetabular impingement (FAI) is a common condition that is
often associated with osteoarthritis. In recent years, FAI has been
increasingly recognized as a potential precursor and an important
contributor to hip pain in the adult population and idiopathic hip
osteoarthritis later in life (Zhang et al, 2015). Conservative treatment of
FAI poses a challenge because it development often lead to hip
degeneration and development of hip OA. As result, most patients often
undergo surgical treatment that aim at correcting the anatomic
abnormalities causing pathologic mechanics of the hip joint and to repair
any associated soft tissue damage.

Indications: The most common indication for THA includes
end-stage, symptomatic hip OA. In addition, hip ON, congenital
hip disorders including hip dysplasia, and inflammatory arthritic
conditions are not uncommon reasons for performing THA.
Contraindications: Local hip infection or sepsis; remote active,
ongoing infection or bacteremia; and severe cases of vascular
dysfunction.

Techniques: The three most common approaches can be
utilized for the THA procedure are posterior, Direct Anterior
(DA), and Anterolateral (Watson-Jones).

posterior: This is the most common approach for primary and
revision THA cases. This dissection does not utilize a true
internervous plane. The intermuscular interval involves blunt
dissection of the gluteus maximus fibers and sharp incision of
the fascia lata distally. The deep dissection involves meticulous
dissection of the short external rotators and capsule. Care is
taken to protect these structures as they are later repaired back
to the proximal femur via trans-osseous tunnels. A major
advantage of this approach is the avoidance of the hip
abductors. Other advantages include the excellent exposure
provided for both the acetabulum and the femur and the
optional extensile conversion in the proximal or distal direction.

Direct Anterior (DA): The DA approach is becoming
increasingly popular among THA surgeons. The internervous
interval is between the tensor fascia lata (TFL, superior gluteal
nerve) and sartorius (femoral nerve) on the superficial end, and
the gluteus medius (superficial gluteal nerve) and rectus femoris
(RF, femoral nerve) on the deep side. DA THA advocates cite
the theoretical decreased hip dislocation rates in the
postoperative period and the avoidance of the hip abduction
musculature. The disadvantages include the learning curve
associated with the approach as the literature documents the
decreased complication rates after a surgeon surpasses the
more than 100-case mark.

Anterolateral (Watson-Jones): Compared to the other
approaches, the anterolateral (AL) approach is the least
commonly used approach secondary to its violation of the hip
abductor mechanism. The interval exploited includes that of the
TFL and gluteus medius musculature. This may lead to a
postoperative limp at the tradeoff of a theoretically decreased
dislocation rate.

Background: A 36-year-old male truck driver presented with insidious onset of progressive
anterior right hip and groin pain of 7 years' duration. The patient participated in contact sports such
as ice hockey and football throughout childhood but reported he never had major hip injuries. Initial
orthopedic examination, Thomas and Nachlas' tests, revealed a tight right iliopsoas muscle. Hibb's
test provoked the anterior right hip pain. Yeoman's test was negative, but motion palpation
revealed restricted sacroiliac joints. Differential diagnosis: right-sided hip flexor strain and/or
sacroiliac joint dysfunction. Initial treatment: chiropractic diversified high-velocity, low-amplitude
sacroiliac joint manipulation, and Active Release Techniques procedures to stretch the right
iliopsoas muscle. A second method was used, where the patient was placed in a left side-lying
position with his right hip flexed to 90°. Manual contact was then made and maintained through
the patient's abdomen, over the right iliopsoas muscle belly, while he slowly extended his hip and
knee to end-range. Home-based hip flexor and quadriceps stretches were prescribed. numeric
rating scale for pain, visual estimation for range of motion, and orthopedic examination were used
for outcome measures. Eight weeks treatments provided only mild and short-term relief. Activities
requiring forced and/or repetitive hip flexion remained provocative. On further follow-up 1 month
later, the patient's hip was noted as “pain-free” resulting in subsequent discharge from care. The
patient returned 8 years later for treatment of an unrelated lower back injury: Diagnosis: It became
clear that the initial diagnosis 8 years earlier was in fact cam-type Femoroacetabular impingement
(FAI) with progressive and premature Osteoarthritis (OA). Upon reviewing the past right hip history
with the patient, it was revealed that the hip and groin problem eventually flared up again within 2
years of the first episode of hip and groin pain, resulting eventually in continued 80% loss of right
hip ROM. Radiographs ordered by his physician revealed severe right hip joint OA and mild left hip
joint OA. As a result, the patient underwent a right hip arthroplasty procedure. Uniqueness: FAI is
common among physically active patients and are participated in sports involving movements of
extreme ROM. In fact, scientific evidence supports that the prevalence of FAI is as high as 14% in
the general population and has been strongly linked to pain and premature degenerative changes
in the hip joints of young adults. Although FAI is common condition, a lack of knowledge can result
in patients with FAI being misdiagnosed. In additions, there are controversies about whether OA is
a precursor to FAI or vice versa. This case study is unique in that it was never determined whether
OA was the cause of FAI. Research among athletes and general population revealed FAI can be a
predisposition factor to OA. Conclusion: This case highlights the diagnosis and treatment for
patients suffering with advanced hip joint degeneration associated with FAI. This case further
highlights the success rate and challenges posed with arthroplasty surgery once conservative
treatment efforts failed.

Pathogenesis: FAI is the anatomic abnormalities of the femoral head
and/or the acetabulum result in abnormal contact between the joint
surfaces during hip motion, leading to cartilage and labral damage
and hip pain (Pun, 2016). There are three types of FAI: Cam, Pincer,
and Combined. Cam lesions result from conditions that reduce the
anterior head-neck offset. The causes of cam lesion can be idiopathic,
developmental (non-spherical femoral head, coxa vara), traumatic
(malunited femoral neck fracture, post-traumatic retro version of the
femoral head), childhood orthopedic conditions (Perthes disease,
slipped capital femoral epiphysis), and iatrogenic (femoral osteotomy).
Pincer lesions may be due to acetabular retroversion where the
anterolateral acetabular edge obstructs flexion or coxa profunda
where the relative depth of the acetabulum is increased. The causes
of a pincer lesion can be idiopathic, developmental (retroverted
acetabulum, coxa profunda, os acetabuli, protrusio acetabuli, chronic
residual dysplasia of the acetabulum, traumatic (a post-traumatic
deformity of the acetabulum), and iatrogenic (overcorrection of
retroversion in dysplastic hips). The third type of FAI is a combination
of cam and pincer impingement. The various forms of FAI might cause
early contact within the hip joint between the femoral head and neck
and the acetabulum, resulting in hip pain, accelerated chondrolabral
wear, and the potential for accelerated cartilage degeneration (Zhang
et al, 2015). There are similarities in the pathogenesis between FAI
and AO, which is one of the reasons some scientists support that FAI
might be a precursor to AO. The earliest changes in OA usually
occurred at the level of the articular cartilage that develops surface
focal erosions, which eventually extend down to the bone. Damaged
of collagen matrix causing chondrocytes to proliferate into cartilage
outgrowths clusters that ossify and form osteophytes. As more of the
collagen matrix is damaged, chondrocytes undergo apoptosis (Sen,
2019). The result is a degeneration of the affected joint.

Clinical Examination: Patients with FAI often present with
anterolateral hip pain that refers to the groin, which can radiate down
the anterior thigh. Patients may also show a “C sign”, where they
grasp the affected leg with their hand indicating anterior and posterior
hip pain (Pun, 2016). Pain might increase with activities requiring hip
flexion and/or internal rotation such as sitting and squatting.
Mechanical symptoms such as clicking or catching of the hip may be
present in the case of intra-articular damage (Pun, 2016). Hip
discomfort could be associated with stiffness, psoas tightness, and
palpable or audible sound with range of motion. It is crucial to assess
both lower extremities for gait patterns, hip range of motion, and
muscle strength during the physical examination so that comparison
can be made. The clinician should look at patients for obvious
misalignment or abnormality. During the observation, focus on the
swing and stance phase, the Trendelenburg sign is sometimes
observed (Zhang, 2015). Observation of any popping, snapping, or
clicking with active or passive range of motion is important.

Radiographic Findings: Diagnostic imaging for FAI includes but not
limited to plain radiograph, clinical magnetic resonance imaging (MRI),
and ultrasound. Plain radiographs should be the next step in
evaluation when the history and physical examination indicates that
pain is from intra-articular. Plain radiographs provide a method of
assessing acetabular and femoral anatomy and to identify the
presence of hip OA (Pun,2016). Pun stated, “Alternatively, MRI can
help distinguish other causes of hip pain from FAI, especially in cases
where the clinical presentation, physical exam and plain radiographs
are non-diagnostic” (para.16). According to Geeslin, Andrew G et al
(2017), MRI is optimized for soft-tissue characterization, however
detailed evaluation of other structures such as cortical bone is limited
because of low proton density. Imaging of the articular cartilage and
the labrum in the hip remains a challenge despite improved signal-to-
noise ratios. The sensitivity of MRI and MR arthrography is limited in
the morphologic evaluation of cartilage abnormalities of the hip, which
gave rise to the use of compositional cartilage imaging.

The purpose of this case report was to introduce a 36-year-old male
year-old who suffered from FAI that eventually lead to a right hip
arthroplasty surgery. However, the following information is a meta-
analysis collected from multiple scientific studies to provide a more
detail explanation of the pathogenesis, clinical assessments,
radiographic findings, diagnosis, and surgical treatments for patients
with FAI.

Purpose

The hip is a ball-and-socket type diarthrodial joint. Hip joint stability is
achieved via a dynamic interplay from osseous and soft tissue anatomic
components. Osseous components include the proximal femur (head,
neck, trochanters), and the acetabulum, which is formed from 3
separate ossification centers (the ilium, ischium, and pubic bones). The
native acetabulum is oriented in 15 to 20 degrees of anteversion and 40
degrees of abduction. The femoral neck is oriented in 15 to 20 degrees
of anteversion and is angled 125 degrees with respect to its diaphysis.

Soft tissue structures involved in hip joint stability include the labrum
and joint capsule. The iliofemoral ligament (IFL) is the strongest of the 3
divisions of capsular ligaments. The IFL functions to restrict extension
and external rotation of the hip. The other 2 components are the
ischiofemoral and pubofemoral ligaments. The acetabular labrum is
anchored at the periphery of the outer rim and functions to maintain
negative joint pressure and deepen the hip socket. Even though the hip
joint is well-equipped to play an important role in movement and weight-
bearing, a deviation from normal hip morphology can be detrimental
especially with locomotion, which is what is seen in patients with FAI.

Anatomy

Cam impingement with severe unilateral hip degeneration and
subsequent arthroplasty. (A) Pre-surgical AP pelvis and (B)
right frog-leg radiographs showing severe right hip joint OA in
this, now 38-year-old, man. Note the severe anterosuperior hip
joint space narrowing on the right, along with mild narrowing
of the contralateral joint space on the left (arrows). There is
also a large osteophyte-like osseous projection extending
from the posteroinferior margin of the right epiphysis
(arrowhead). (C) Post-surgical AP hip and (D) frog-leg
radiographs showing a total right hip arthroplasty.

Six years post-surgery. AP pelvis radiograph, taken 6 years
after those in Fig 2, shows no change in the right hip
prosthesis. Note also the unchanged appearance (i.e. lack of
progressive OA) of the left hip joint (arrow), despite
radiographic evidence of cam impingement.
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