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A wide number of disorders, including pathologies outside the hip, can cause and refer pain to hip. However,
determining the cause of a painful hip can be amgor challenge to orthopedic surgeons. Failure to diagnose and
appropriately investigate pathologies of the hip in adults may result in delayed management and prolonged
patient morbidity. A systematic approach to investigating the etiology of hip pain in adults (e.g., history, careful
clinical and radiographic examination), will help identify the mgjority of clinicaly important pathologies which
can cause hip pain. Conservative treatment and selective use of injection therapies has proven quite successful

for the treatment of most causes of hip pain.
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OVERVIEW

The causes of hip pain in adults has received less attention
than those in children and older patients, and orthopedic
surgeons have reported that the diagnoses and surgical care
of these patients is deficient'?. As these patients present
with symptoms originating from different disease processes,
lack of awareness among treating orthopods may result
in delayed diagnoses. There has been an evolution in the
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field's understanding of hip pain in adults and it is now
known that causes like femoroacetabular impingement
(FAI) and dysplasia are treatable*d. This review article
aims to simplify etiological classification of hip pain in
adults and summarize the diagnosis and management of
these conditions.

INCIDENCE

An annual incidence of 0.44% has been reported in
the Netherlands for groin or hip pain in patients between
the ages of 15 to 60 years®.

HISTORY

Pain is the most common presenting symptom of hip
pain in adults, athough this pain is most commonly located
in the groin (88%), it may aso occur anywhere around
the hip, thigh or be referred to the knee via the obturator
nerve (Fig. 1)?. Patients with intra-articular hip pathologies
cup the trochanter making a C-sign (Fig. 2)°. Trochanteric
pain may be aresult of bursitis or iliotibial band friction
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Knee 27%

Fig. 2. C-sign in patients with hip pain. Patient with hip
pathology usually point to the site of pain by cupping the
thumb and index finger in the shape of the letter C.

130

syndrome while adductor pathologies result in medial
thigh pain. Spinal causes have to be ruled out if pain is
predominantly in the buttock and burning pain results
from neural causes.

Hip pain exacerbated by sitting for a prolonged period
of time indicates impingement. Snapping or locking can
be caused by labral tears, loose bodies or rubbing tendons.
History of childhood diseases may suggest possible sequelae
of Perthes or dlipped capital femoral epiphysis (SCFE).
Risk factors for avascular necrosis need to be screened
during higtory. Participation in specific sports and recregtiona
activities may aso be important risk factors. For instance,
labral tears are seen in footballers, gymnasts and surfers,
runners often present with iliotibia band friction syndrome
and cyclists may experience piriformis syndrome®.

EXAMINATION

Adult patients with hip pain typically have an antalgic
gait; abductor weakness can result in a trendlenburg gait.
Change in foot progression angle results from femoral
anteversion anomalies. Hip examination is done standing
and then supine following the usual routine look, feel and
move”.

A patient can be screened for intra-articular pathologies
using a Stinchfield (resisted hip flexion), log roll or heel
strike (hit on the heel with palm) tests. Flexion abduction
and externa rotation (FABER Test) can diagnose sacrailitis
or pogterior impingement depending on the site of induced
pain. Similarly flexion adduction and internal rotation is
seen with anterior femoral impingement or piriformis
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syndrome (PACE test) depending on the area of symptom
reproduction. Ober test is effective at diagnosing tightness
in the iliotibial band and the Thomas test is positive in
those with tight iliopsoas tendon. Location of tenderness
can help to diagnose bursitis, avulsions and tendinitis
around the hip®.

DIFFERENTIAL DIAGNOSIS®
1. Pathologic Conditions Outside the Hip

Lumbar radiculopathy, genitourinary and intra-abdomina
conditions may present with pain around the hip. Sports
hernia results from abdominal hyperextension and thigh
adduction. Compression neuropathies of genitofemoral (L1,
L2, L3), iliohypogastric (T12, L1), ilio inguinal (T12, L1),
lateral cutaneous nerve of thigh, obturator or pudendal
nerve may present as hip pain.

2. Extra-articular Pathologies around the Hip

Bursae around the hip (trochanteric, iliopsoas, ischioglutedl)
may get inflamed resulting in pain. Painful extra-articular
impingement can be caused by sub-spine, greater trochantrict-
pelvic and ischio gluteal structures striking against each
other. Acute injury may cause muscular strain or avulsions
around hip tendon attachments and chronic overuse causes
tendinitis, stress fractures. Piriformis syndrome, sacroilitis
(e.g., ankylosing spondylitis), transient osteoporosis and
snapping hips dueto internal or externa causes discomfort
around the hip.

3. Intra-articular Causes: Soft Tissues

Labral tears, most commonly the result of acetabular
dysplasia, can cause pain and/or snapping around the hip.
Synovia chondromatosis and pigmented villonodular
synovitis are some examples of synovia pathologies.
Capsular tears and laxity, chondra defects and ligamentum
teres pathologies are other intra-articular soft tissue causes
of hip pain.

BONY CAUSES

FAl may be caused by proximal femur or acetabular rim
deformities; dysplasias are a subset of treatable bony causes
of hip pain. Sequelae of childhood diseases (Perthes, SCFE),
septic arthritis, transient osteoporosis, osteonecrosis, and

www.hipandpelvis.or.kr

osteoarthritis are other bone-related causes of hip pain.
IMAGING

Anteroposterior (AP) and lateral X-rays are requested
initidly. On agtandard AP view, the pelvic lines, joint space,
sphericity of femoral head should be identified. Next, the
center edge angle (25-40°) and Tonnis angle (0-10°) are
calculated. Cross over sign and prominent ischial spine are
seen in retroverted acetabulum (Fig. 3). Posterior wall
medial to center of femoral head (posterior wall sign)
indicates retroversion. A lateral view can be obtained either
in frog leg or cross table-lateral positions, however, both
reveal adifferent profile of the femoral head. Alphaangle
(>45) is measured on a frog leg view whereas the cross-
table lateral view may reveal anterior cam lesions and aid
in the measurement of head neck offset (<0.17)°. A fase
profile view reveals anterior osteophytes and anterior
coverage of the femoral head™.

Ultrasound — a user dependent investigation modality is
helpful in diagnosing tendinitis and bursitis. This approach
may also help to demonstrate real-time fascial or tendon
snapping in coxa saltans.

A standard magnetic resonance imaging (MRI) aidsin
the diagnoses of osteonecrosis, infections, stress fractures
and neoplasms. Intra-articular pathologies are better seenin
magnetic resonance (MR) arthrography and para axial
MR arthrography*?. There can be high inter-observer
variation in interpretation of MR arthrography. T1-rho
and dGEMERIC (delayed gadolinium enhanced MRI)
reveds articular cartilage and early osteoarthritis. Computed
tomography (CT) scan is used to define osseous anatomy,

i 2 . el
Fig. 3. Anteroposterior radiograph of the pelvis and both
hips revealing cross over sign and ischial spine sign.
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acetabular version and impingement®®. CT arthrography
can aso be used to assess cartilage and labrd tears, however
itsuse s limited due to increased exposure to radiation'?.
Comparison of MR arthrography with arthroscopic
findings reveaed that when evaluating labral tears, MR
is associated with & i) sensitivity of 71%, ii) specificity of
44%, iii) positive predictive value of 93%, iv) negative
predictive value of 13%, and v) accuracy of 69%".

HIP INJECTION

A fluoroscopic-guided intra-articular hip injection of
local anaesthetic can help identify the source of pain
(Fig. 4)™.

Electromyography and nerve conduction studies help
in differentiating compression neuropathies from other
causes of hip pain.

1. Labral Injuries

The hip labrum is a fibrocartilaginous structure which
helps to improve the surface area of the hip and provide
stable articulation. FAl and dysplasia are common causes
of labral tear*'”, Torn labrums in athletes can be a source

Fig. 4. Intra-articular injection of right hip. The hip was
approached anteriorly with spinal needle. Contrast was
injected to confirm intra-articular position.
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of debilitating pain and may result in reduced performance,
although one should be aware of high incidence of
asymptomatic tears in this subgroup®.

The concept of hip microingtability is gaining acceptance;
the labrum has been found to play an important role
underlining its importance®®. Labral tears presents with
pain, snapping and the sensation of hip locking; provocative
test (pain if hip is brought from afully flexed, externaly
rotated, and abducted position to a position of extension,
internal rotation, and adduction) can help in diagnosing
this conditiont®2,

MR arthrography is the imaging modality of choice (Fig.
5)=24, Conservative trestment should be attempted initidly;
if symptoms are persisting after adequate conservative
treatment, surgery is considered*®*®. Following labral
debridement, a patient satisfaction rate of approximately
67% at 3.5 years follow-up, good results by a modified
Harris Hip Score in patients who are subjectively satisfied
with their outcome; and a complete resolution of mechanical
symptoms in nearly 50% of patients with this complaint®.
Partial arthroscopic resection of symptomatic acetabular
labral tears has a reported success rate of between 70%

Fig. 5. Magnetic resonance arthrogram of left hip showing
thickening of superior labrum with focal area of high signal
intensity indicating superior labrum tear.
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and 85%>#%%, There have been reports of improved hip
functional score with repair versus debridement but most
arelevel IV evidence?.

2. Femoroacetabular Impingement

FAI is a cause of early hip dysfunction that can lead to
secondary osteoarthritis. An association between presence
of FAI and devel opment of osteoarthritis has been reported,
but there are asymptomatic patients with radiological
findings suggestive of FAI reported in other studies?*19222),
Cam impingement is due to a femur-based deformity
associated with loss of spherecity of the femora head,
reduced head neck offset ratio and retroverted neck. Pincer
impingement presents with morphological changes on the
acetabular side with over-coverage, retro-verted acetabulum,
coxaprofunda or protrusion; patient may also suffer from
combined lesions?.

Morphological changes as described above may cause
cartilage delamination and flap tears, labral degeneration
and tears; patients with these changes present with pain
in the groin, exacerbated by flexion of the hip and examination
may reved limited hip flexion and a positive FADIR (flexion
adduction and internal rotation) test. Radiologica findings
are pistol grip deformity (cam lesions) and cross over sign
and prominent ischia spine sign (Pincer lesions); reduced
head neck offset (<0.17 measured in cross table lateral
view) and reduced a pha angle (<45 measured in frog leg
view)®. MR is the most effective modality to assess head
neck junction anomalies as well as labral and cartilage
degeneration and tears. CT scans may aid in defining
structural morphology of the hip.

The management of FAI has been summarized in the
Warwick international consensus statement®, and per
this consensus, FAI can be managed by different modalities
including conservative measures, rehabilitation or surgery®.

Thereis currently no high-level evidence to support the
choice of a definitive treatment for FAl syndrome®®.
Conservative care of patients with FAl syndrome include
patient education, activity and lifestyle modification, ora
analgesiaincluding non-steroidal anti-inflammatory drugs,
intra-articular steroid injection and muscle strengthening
around the hip®. Surgery is considered in patients with
persistent pain and mechanical symptoms. The labrum or
cartilage can be resected, repaired or reconstructed. An
arthroscopic approach may be preferable in many patients
to allow for a more rapid recovery, but some of these
procedures will require an open approach. Cam morphology
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can be reshaped and femora torsion or neck angle adjusted;
the acetabulum can be reorientated or its rim trimmed.
Thereis no evidence that treating people who do not have
pain, but who do have cam or pincer morphology, will alter
therisk of them developing FAI syndrome or osteoarthritis,
and snitisrarely indicated to offer surgery to these patients™.

DYSPLASIA

Hip dysplasiais a condition of abnorma hip development
secondary to capsular laxity and mechanical factors. Despite
widespread screening programmes, some cases are not
diagnosed until adulthood. An incidence of 0.1% has been
reported in the United States®. A shallow acetabulum leads
to supragphysiologic mechanicd stress on articular cartilage™
leading to osteoarthritis changes with areported incidence
of between 20% and 40% (Fig. 6)**.

Groin pain isthe most common presenting symptom with
trendlenburg gait pattern®™. Radiologically, an increased
center edge angle of wiberg (>25°) extrusion index >25%,
Tonnisangle >10°, are seen on AP view images®. Anterior
center edge angle in measured in false profile view and
values <20° are diagnostic of dysplasia*®®. Abnormal
superior position of the fovea capitis femoris on MRI,
also referred to as fovea alta, is seen in the adult dysplastic
hip*®. CT scans have enabled a more precise evaluation of
the severity of acetabular dysplasia, but has the disadvantages
of radiation exposure of the patient and relative insensitivity
to early changes of cartilage damage®*4. MRI findings of
lebrd diseasein hip dysplasainclude morphologic aterations
(e.g., labra hypertrophy and tear, labral intrasubstance
signal change, labral chondral junction disruption)*.

Fig. 6. Anteroposterior view of pelvis with hips showing
bilateral hip dysplasia.
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Advanced MRI techniques (T1-rho, dGEMERIC) may help
in identifying biochemical changes of articular cartilage
and serve as prognosicators of periacetabular osteotomy.

Periacetabular osteotomy involving orthogonal cuts
without disrupting the posterior columns or altering the
shape of true pelvis has become awidely accepted surgical
procedure for treatment of hip dysplasia®. A proximal
femord osteotomy can be added during surgery to optimize
congruency and range of motion®#,

CHONDRAL INJURIES

A thorough understanding of chondrd injuries encountered
during hip preservation is helpful for preoperative planning
and intraoperative treatment. Conditions such as FAl,
acetabular dysplasia, trauma, and avascular necrosis
frequently involve damage to the chondral surface and
subsequent clinical symptoms in young adults®. It is
important to recognize that chondral damage may be an
effect, not a cause®. Chondroplasty is afrequently performed
technique for partial-thickness chondral injuries at the time
of hip arthroscopy**. Small chondral defects of the femur
and acetabulum are treated using microfracture surgery®.
Osteochondra autograft trangplantation and matrix-induced
autologous chondrocyte implantation are performed for
larger cartilage defects®™*,

SUMMARY

In recent years there has been improved understanding
of hip disease in young adults aong and innovationsin the
surgical techniques used to manage these conditions. An
awareness of the causative conditions among orthopaedic
surgeons may help ensure early intervention and improved
patient satisfaction. Improved symptomeatic relief is possible
in patients waiting to develop end stage arthritis before
undergoing total hip replacement; in some cases, this
eventuality can be delayed or even averted.
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