Update

Acetabular Labral Tears

nterior hip or groin pain is a common complaint for which people

are referred for physical therapy, with the hip region being

involved in approximately 5% to 9% of injuries in high school

athletes.! Although anterior hip pain is known to result from a
number of musculoskeletal and systemic pathologies, a tear of the acetabular
labrum is a recent addition to the list that is of particular interest to physical
therapists. This mechanically induced pathology is thought to result from
excessive forces at the hip joint*>® and has been proposed as part of a
continuum of hip joint disease that may result in articular cartilage degener-
ation.? Although the number of recent articles in the orthopedic literature
identifying acetabular labral tears as a source of hip pain is increasing, labral
tears often evade detection, resulting in a long duration of symptoms, greater
than 2 years on average, before diagnosis.*-8 Studies have shown that 22% of
athletes with groin pain® and 55% of patients with mechanical hip pain of
unknown etiology? were found to have a labral tear upon further evaluation.
In order to provide the most appropriate intervention for patients with
anterior hip or groin pain, physical therapists should be knowledgeable about
all of the possible sources and causes of this pain, including a tear of the
acetabular labrum and the possible factors contributing to these tears.
Therefore, the purpose of this article is to review the anatomy and function of
the acetabular labrum and present current concepts on the etiology, clinical
characteristics, diagnosis, and treatment of labral tears.

Anatomy and Function of the Acetabular Labrum

The acetabular labrum is a ring consisting of both fibrocartilage and dense
connective tissue!? attached to the bony rim of the acetabulum (Fig. 1). This
ring is normally triangular in cross section, although other variants, including
round, irregular, and flattened, have been noted in people without hip
pain.''-* The labrum is wider!> and thinner in the anterior region of the
acetabulum and thicker in the posterior region of the acetabulum!6-19
(Fig. 2). The labrum appears to be a continuous structure and is completed
by the transverse acetabular ligament over the acetabular notch!%!> (Fig. 1).
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The labrum is attached to the acetabulum both directly
and indirectly. The labrum attaches directly to the
nonarticular side of the thin bony rim of the acetabu-
lum. On the articular side, the labrum attaches indirectly
through a zone of calcified cartilage and by merging
with the acetabular articular hyaline cartilage through a
transition zone of 1 to 2 mm!'® (Fig. 2).

The majority of the acetabular labrum is thought to be
avascular. Cadaver studies have shown blood vessels
entering primarily the peripheral part of the labrum,210
with penetration only into the outer one third of the
substance of the labrum.!® This blood supply originates
from the obturator, superior gluteal, and inferior gluteal
arteries.?

A variety of nerve endings and nerve end organs have
been identified in the acetabular labrum. Kim and
Azuma?’ found numerous ramified free nerve endings,
which were more prevalent in the superior and anterior
regions. They also found sensory nerve end organs,
including Vater-Pacini corpuscles, Golgi-Mazzoni cor-
puscles, Ruffini corpuscles, and articular (Krause) cor-
puscles.2? Theoretically, the presence of these nerve
endings and nerve end organs would provide pain,
pressure, and deep sensation from the labrum indicating
that a tear of the labral tissues may be a source of hip
pain.20

Although the exact function of the acetabular labrum is
not fully understood, the labrum is thought to aid in the
stability of, and decrease the stress on, the hip joint. The
labrum aids in hip stability by deepening the hip joint.
One cadaver study?! showed that the labrum deepens
the acetabulum by approximately 21%. Several authors
have hypothesized that a tear in the labrum may desta-
bilize the hip joint,!*:17-22-24 resulting in premature artic-
ular damage.? However, the mechanism through which
this destabilization occurs is not fully understood.

In addition to deepening the hip joint, the labrum also
functions to reduce contact stress, or force per unit area,
by increasing the contact area and by distributing the
load. In their study of cadavers, Tan et al®! found that
the labrum increased the surface area of the acetabulum
by approximately 28%. A tear, therefore, could decrease
the acetabular contact area, increase stress, and result in
articular damage.?%

This Update reviews the anatomy and
function of the acetabular labrum and
presents the current concepts on the
etiology, clinical characteristics,
diagnosis, and treatment of

labral tears.

The labrum also has been shown to reduce contact
stresses by distributing the load throughout the acetab-
ular cartilage. This is accomplished, in part, by providing
a sealing mechanism for the joint itself. That is, the
intact labrum helps to keep synovial fluid within the
articular cartilage, allowing some of the load to be borne
by fluid pressurization and preventing direct contact
between the femoral head and the acetabulum.26 In a
finite-element model, Ferguson et al?’ found that when
the labrum was removed, contact stresses were up to 92%
higher and the creep consolidation rate, or the rate at
which the femur and acetabulum approach each other,
was up to 40% greater. Similarly, in an in vitro study,
these authors found that the initial consolidation rate
was 22% greater and the final consolidation displace-
ment was 21% greater when the labrum was removed.?®
The results of these studies suggest that the labrum plays
an important role in the ability of the cartilage layers to
carry and distribute loads by fluid pressurization, possi-
bly by providing a sealing function for the joint.26-28 A
tear in the labrum may compromise this seal, thus
leading to higher stresses, poorly handled loads, and
possibly joint deterioration.

Etiology of Labral Injury and Risk Factors

In studies of people with a tear of the labrum, research-
ers have attributed the injury to a variety of causes.
Direct trauma, including motor vehicle accidents and
slipping or falling with or without hip dislocation, are
known causes of labral tears.>629-32 Sporting activities
that require frequent lateral (external) rotation, such as
soccer, hockey, golf, and ballet, have been thought to
result in labral tears.23:2%3% Some tears also have been
attributed to running® and sprinting.?! Certain move-
ments, including torsional or twisting movements,6.29.34
hyperabduction,?® hyperextension,?® and hyperexten-
sion with lateral rotation,® all have reportedly led to
labral tears. Despite all of these movements that are
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Figure 1.

Acetabular labrum. Adapted with permission from Primal Pictures Ltd.
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Figure 2.

Cross-section of acetabular labrum. (A) Labral attachment. On the nonarticular side of the bone,
the labrum attaches directly to the acetabulum. On the articular side, the labrum attaches
indirectly through a zone of calcified cartilage and by merging with the articular hyaline
cartilage through a transition zone.'s (B) Labral width and thickness. In the anterior region of
the acetabulum, the labrum is wider's and thinner, and in the posterior region, it is thicker.16-19

thought to bring about tears, a large
percentage of labral tears, up to
74.1%,% are not associated with any
known specific event or cause. In these
cases, the pain typically develops grad-
ually and increases in intensity over
time. Repetitive microtrauma is be-
lieved to be the cause of the labral
lesions in these insidious cases.??

Currently, the prevalence and signifi-
cance of labral tears are unclear
because some studies suggest that
labral abnormalities are a natural part
of aging, whereas other studies connect
labral tears with joint pathology and
pain. Labral abnormalities and tears
were noted in subjects without hip
pain, and the incidence of these irreg-
ularities increased with age, indicating
that some deterioration may be associ-
ated with the aging process.!:1214 Fur-
thermore, in cadaver studies,!?:23 labral
abnormalities have been found in very
high percentages. McCarthy et al?®
reported that 93% of cadavers studied
(average age=78 vyears, range=48-
102) had at least one labral lesion.
Similarly, Seldes et al'®> noted gross
labral tears in 96% of the cadavers that
they studied (average age=78 years,
range=61-98). Age-related changes,
however, cannot explain labral abnor-
malities found in young people with
hip pain. Therefore, prevalence may be
more appropriately discussed in terms
of percentages of people who have hip
pain and who also have a labral tear. In
studies of patients with hip or groin
pain,279 22% to 55% of the patients
were later found to have a labral tear.
The reported age of people with hip

pain and a labral tear ranges from 8 to
75 years.2—4.6—8,25,29—3],33—37

Some structural risk factors for devel-
oping a labral tear have been identi-
fied. One such factor is hip dysplasia.
Hip dysplasia is a general term used to
describe certain abnormalities of the
femur or the acetabulum, or both that
result in inadequate containment of
the femoral head within the acetabu-
lum. These bony abnormalities can
include a shallow acetabulum,?® femo-
ral or acetabular anteversion, and a
decreased head offset or perpendicular
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Figure 3.

Frontal views of a normal hip (leff) and a dysplastic hip (right). (1) Center-edge angle or angle
of Wiberg. Normally 30° to 40°, this angle represents the degree of femoral head coverage in
the frontal plane. An angle of less than 30° is a characteristic sign of hip dysplasia. (2) Angle
of inclination. This angle, between the femoral neck and the shaft of the femur, is normally 125°.
In hips with dysplasia, it is commonly increased but also may be decreased.38 (3) Head offset.
This offset represents the perpendicular distance between the femoral head and the shaft. This
distance often is decreased with dysplasia.40

NORMAL HIP DYSPLASTIC HIP

Figure 4.

Transverse views of a normal hip (left) and a dysplastic hip (right). (1) Angle of torsion. This
angle represents the rotation of the femoral neck relative to the shaft. Normally, the femur is in
10° to 15° of anteversion.4¢ Hips with dysplasia tend to have increased femoral anteversion.38
(2) Acetabular anteversion angle. This angle, representing the anterior direction of the
acetabulum, is normally 20° to 40° of anteversion.46.47 In hips with dysplasia, this angle most
often is increased but also may be decreased.3?
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distance from the center of the femoral
head to the axis of the femoral shaft38-40
(Figs. 3 and 4). Any combination of these
abnormalities leads to a change in the
position of the femur within the acetab-
ulum that often results in joint incongru-
ity or decreased joint surface area, most
commonly anteriorly, and increased
stresses on the acetabulum and the
labrum.32>41-43 The increased stresses
may lead to fatigue fracture of the ace-
tabular rim and separation of a rim frag-
ment or detachment of the overstressed
labrum from the acetabulum.*?

Labral tears have been well docu-
mented in people with hip dyspla-
sia.2+254244  Dorrell and Catterall?®
reported on acetabular labral tears in
11 patients (average age=32.6 years,
range=13-47) with dysplasia and hip
pain. In a study of patients with mild to
moderate hip dysplasia and hip pain,
McCarthy and Lee** found that 72% of
the 170 hips studied had labral tears,
and 93% of these tears were in the
anterior region of the labrum.

Other structural risk factors for labral
tears, all of which decrease the clear-
ance between the femur and the ace-
tabulum, include a reduction in acetab-
ular or femoral anteversion and a
decreased femoral head-neck offset,
which can be seen as a shallow taper of
the femoral neck in the anterior and
lateral aspects (Fig. 5). Siebenrock et
al*> studied 29 hips of 22 patients (aver-
age age=23 years, range=14-41; 19
male hips, 10 female hips) with signifi-
cantly reduced acetabular anteversion
such that the acetabulum actually faced
posteriorly or was in retroversion
instead of the normal 20 to 40 degrees
of anteversion.*647 Of the 26 hips that
underwent arthroscopic evaluation, all
of the hips had either partial or com-
plete tears of the labrum.** In the
presence of acetabular retroversion,
flexion brings the femur into contact
with the acetabular rim, pinching the
labrum, especially when combined with
adduction. 4849

Similarly, a reduction in the normal
amount of femoral anteversion may
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cannot account for the sex difference
because many patients with labral tears
do not have dysplasia.

Symptoms

Patients with a tear of the labrum
most consistently complain of hip pain.
In greater than 90% of the patients,
pain is reported in the anterior hip
or groin region>53%0:33.3742 and less
often in the lateral region or deep in
the posterior buttocks.®3%-37 Data sug-
gest that anterior hip or groin pain is
more consistent with an anterior labral

Figure 5.

Femoral head-neck offset. This offset represents the distance between the most superior aspect
of the femoral head and the femoral neck. To obtain this measurement, a line is drawn through
the long axis of the femoral neck (line 3), and then lines are drawn parallel fo it to indicate the
most superior aspect of the femoral head and the femoral neck.5? (distance between line 1 and
line 2). The decreased head-neck offset (right) significantly reduces the clearance between the

femur and the acetabulum and may cause impingement.48-51

lead to decreased clearance during flexion compared
with normal, especially during flexion combined with
medial (internal) rotation.’® Ito et al®® studied 24
patients (average age=40 years, range=18-78) with hip
pain, pain with combined hip flexion, adduction, and
medial rotation, and an abnormality of the labrum on
magnetic resonance imaging. These patients were com-
pared with 24 volunteers without hip pain of similar age
and sex. Ito et al found that the patients with hip pain
and a labral abnormality had less femoral anteversion
(9.7°+4.7° [X*+SD] versus 15.7°*+4.4°; P<.001) than the
comparison subjects.’® Ito et al also found that the
younger patients, those under 40 years of age, also had a
decreased head-neck offset (15.1£6.0 mm versus
20.3%£2.0 mm; P<.001) compared with comparison sub-
jects of a similar age. A decreased head-neck offset
could lead to impingement of the femur against the
acetabular rim even within a normal range of motion
(ROM) .48-50 This structural variation may be attribut-
able to an increased lateral extension of the femoral
head epiphysis.®!

Clinical Characteristics of People With
Symptomatic Labral Tears

The clinical characteristics of patients with labral lesions
and hip pain provide information that can be used as a
guide to the possible presence of this condition.

Sex

Labral tears are reported more often in females than in
males?25-29.31.37 (Tab. 1). This disparity between the
sexes may be partly attributable to the increased inci-
dence in females of hip dysplasia,®®> one of the risk
factors for labral tears. However, hip dysplasia alone
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tear, whereas buttock pain is more con-
sistent with a posterior labral tear.?”
Patients with a labral tear also report a
variety of mechanical symptoms, includ-
ing clicking,#5-29-30:43 Jocking or catch-
ing, 34253543 or giving way.*3>43 Of these
symptoms, clicking appears to be the
most consistent clinical symptom. In a
study by Narvani et al,? in which 4 of 18 patients with groin
pain were diagnosed with a labral tear using magnetic
resonance arthrography, clicking was the most diagnostic
symptom, with 100% sensitivity and 85% specificity. Several
researchers®-30:32.33.35.37 have reported slight hip ROM lim-
itations. The most commonly reported ROM limitation was
in rotation,23%3%> but hip flexion,?%3 adduction,® and
abduction3%3> ROM limitations also have been reported.

Symptom Duration

Typically, patients report a long duration of symptoms,
with an average of greater than 2 years.*~8 This long
duration of symptoms may be related to the difficulty in
recognizing an acetabular labral tear as the source of hip
pain, especially when the onset is gradual and not
associated with trauma.

Provocative Tests

A wide range of provocative tests have been reported,
including hip extension alone or combined with medial
rotation, flexion with medial rotation alone or combined
with adduction or axial compression, flexion with lateral
rotation, and resisted straight leg raise.>-#33-37 Whether
these tests were performed actively or passively was not
specified, and specific information regarding the sensi-
tivity and specificity of these tests has yet to be published.
Mitchell et al®* reported that the flexion-abduction-
external rotation (FABER) test elicited pain in 88% of
patients (15 of 17) with intra-articular pathology, but
they did not find any correlation between a positive
FABER test result and different types of hip joint pathol-
ogy. In 6 professional soccer players with anterior labral
tears, Saw and Villar3* found that all of the players had
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Table 1.

Characteristics of Patients With Labral Tears Across Studies

Age
Range Average
Study n  Population Male Female Dysplasia (y) Age (y)
Suzuki et al®® 5 Patients with hip pain of unknown origin; labral 60% 40% 0% 13-16 15
tear, undiagnosed by arthrography, noted at
arthroscopy
lkeda et al3 7 Patients with hip pain and normal radiographs 42.8% 57.1% 14.3% 13-26 167
Hase and Ueo3” 10 Patients with arthroscopically diagnosed and 30.0% 70.0% 10% 13-67 287
treated labral tears
Dorrell and Catterall25 11 Patients in which acetabular dysplasia was 0% 100.0% 100% 13-47 32.6
associated with labral tears
Farjo et al 28 Patients who underwent hip arthroscopy and 53.6% 46.4% 50% had arthiritis 41
were found to have labral tears or dysplasia
Fitzgeralds 55 Patients with a diagnosis of labral tears 45.5% 54.5% Not reported 18-75 36.5
Santori and Villar2? 58 Patients with labral tears that were arthroscopically  43.1%  56.9% Not reported 8-70 36.7
defected and treated with partial resection
of the labrum
McCarthy et al? 241 Patients with labral tears and mechanical 45.6% 54.4% Not reported 14-72 39.9
hip symptoms
Table 2.
Locations of Acetabular Labral Tears Across Studies
Patients
Undergoing
Surgical
Treatment Country Superior or
Study (n) of Study Anterior Posterior Lateral Other
Suzuki et al5 5 Japan 0% 60% posterior 0%
40% posterosuperior
lkeda et al3! 7 Japan 14% anterosuperior  86% posterosuperior 0%
Hase and Ueo3” 10 Japan 20% 50% 10% 20% posterior and
anterior
Farjo et al 28 United States  61% 25% 15%
Fitzgerald® 49 United States ~ 92% 8%
Santori and Villar2? 58 England 67% 28% 5%
McCarthy et al2 241 United States  86% 1% 3%

significant pain with combined hip flexion, medial rota-
tion, and adduction.

The wide range of provocative tests may be attributable
to differences in the location of the tear. In 56 hips of 55
patients, Fitzgerald® used 2 different clinical tests that
provoked symptoms in 54 patients, depending on tear
location. To identify an anterior labral tear, the patient’s
leg is brought into full flexion, lateral rotation, and full
abduction and then extended with medial rotation and
adduction. To identify a posterior labral tear, the
patient’s leg is brought into extension, abduction, and
lateral rotation and then flexed with medial rotation and
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adduction. If a labral tear is present, these maneuvers
will result in sharp pain with or without a click.b

Characteristics of Labral Tears and
Their Diagnosis

Location of Tear

Across studies, tears were reported in all regions of the
labrum, and occasionally tears occurred in multiple
regions in the same hip. Some disagreement among
studies existed regarding the region of the labrum most
often torn (Tab. 2). Studies conducted in Japan revealed
posterior labral tears to be the most common,3!37:5>
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whereas studies conducted in the United States and
European countries showed anterior tears to be the most
common.%#+52942 This difference may be partly attribut-
able to different lifestyles, because people in Japan tend
to sit on the ground or squat more often than do people
in the United States or European countries®” and there-
fore may expose the hip to more posterior stresses.

Possible Reasons for Prevalence of Anterior Tears

Different reasons for the prevalence of anterior labral
tears have been suggested. One possible explanation is
that the anterior region of the labrum has a relatively
poor vascular supply compared with the other regions
and therefore is more vulnerable to wear and degener-
ation without the ability for repair.2 However, McCarthy
et al? found no gaps or regions of relative hypovascular-
ity in a study of 10 acetabula. Furthermore, with the
minimal penetration of vessels into the labrum, some
authors?3! have concluded that no area of the labrum
has the potential for repair. However, Seldes et al'®
noted that neovascularization had occurred within the
labral tear and substance of the labrum adjacent to the
attachment of the labrum to the bone in all 12 freshly
frozen cadaver hips with labral tears that were studied.
This finding may indicate that the labrum has some
potential for repair,'®> although no clinical studies to
date have indicated that labral tears do heal. In contrast,
Ikeda et al®! found that in one subject who had a labral
tear and who had a repeat arthroscopy several months
after the initial diagnosis, no healing of the torn tissue
had occurred despite the subject’s ability to return to
sporting activities without a recurrence of pain.

Another possible explanation for the prevalence of
anterior labral tears is that the tissue in the anterior
region is mechanically weaker than the tissue in other
regions of the labrum.2!> Walker et al,%® in a study of
fetal development of the human hip, noted areolar
tissue at the inner margin of the junction between the
cartilaginous socket and the labrum. Areolar tissue is a
type of loose, irregularly arranged connective tissue that
is mechanically weaker than the normal dense connec-
tive tissue of the labrum. This tissue was present in only
13.7% (7 acetabula) of fetal hips studied histologically
but was always observed in the anterosuperior region of
the labrum. The authors were unsure of the significance
of this finding but commented that the defect may
weaken the labrum, allowing the femoral head to
undergo subluxation in the anterosuperior direction.>®
If this area continues to be weaker in the adult hip, it
could partially account for the prevalence of anterior
labral tears. However, no reports of similar histologic
differences in the adult hip were found.

The third and most likely reason for the prevalence of
anterior labral tears is that this region is subjected to
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higher forces or greater stresses than other regions of
the labrum. Because of the anterior orientation of both
the acetabulum and the femoral head, the femoral head
has the least bony constraint anteriorly and relies instead
on the labrum, joint capsule, and ligaments for stability.
Despite its decreased stability, this area undergoes
significant forces during daily activities. Using a
3-dimensional musculoskeletal model of the leg, Stans-
field and Nicol®” demonstrated that the hip joint contact
forces are anteriorly directed in the last 20% to 30% of
the stance phase of gait. Lewis et al,%® also using a
3-dimensional musculoskeletal model, demonstrated
that during active hip extension in the prone position,
the femur exerts an anteriorly directed force on the
acetabulum once the hip is extended approximately 5
degrees. These anteriorly directed forces from the fem-
oral head on the labrum may, over time, become exces-
sive and lead to pain and injury. When other factors,
including structural abnormalities and altered move-
ment and muscle recruitment patterns, further increase
the joint stresses in the anterior aspect of the hip, labral
tears are likely to result.

Radiographic Diagnosis

A tear of the acetabular labrum is difficult to definitively
diagnose and is sometimes a “diagnosis of exclusion.”3¢
In people with a labral tear, standard radiographs are
typically normal®3!; however, radiographs of some
patients may show degenerative changes,3>3% dyspla-
sia,?>36:37 evidence of prior surgeries,® or subtle bony
abnormalities, including coxa valga, a small head-neck
offset, or acetabular retroversion.*® Computed tomogra-
phy scans are unable to reliably detect labral tears.29:42
Standard magnetic resonance imaging produces both
false-positive results and an underestimation of labral
pathology and has only a 30% sensitivity and a 36%
accuracy.®® Magnetic resonance arthrography produces
better results, with reported accuracies as high as
91%.618:19.60.61 Magnetic resonance arthrography does
continue to have difficulty correctly identifying patients
without labral tears, with a reported specificity of about
70%.19-51 Bone scintigraphy, more commonly known as
the “bone scan,” recently was proposed as a way of
detecting a labral tear, as scans in patients with tears
showed characteristic patterns of increased uptake in the
superior aspect of the acetabulum.®> However, this
method warrants further testing to determine its diag-
nostic value. Direct observation of the labrum by arthro-
scopy, although invasive, continues to be the gold stan-
dard for diagnosis.

Sequelae of Labral Tears

Acetabular labral lesions have been associated with hip
osteoarthritis. 243035 In 1977, Altenberg® first noted
early degenerative articular changes in 2 patients who
had hip pain and who were later found to have labral
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lesions. In a study of 436 patients with mechanical hip
symptoms, McCarthy et al? found that 73% of patients
with fraying or tearing of the acetabular labrum had
chondral damage and that this chondral damage was
more severe in patients with labral lesions. They also
found that in 94% of these patients, the articular dam-
age occurred in the same zone of the acetabulum as the
labral lesions. McCarthy et al suggested that the relative
risk of significant chondral erosion approximately dou-
bles in the presence of a labral lesion. Furthermore,
McCarthy et al noted that an isolated labral tear was
found more often in younger patients, whereas a labral
tear in conjunction with chondral lesions was found
more often in older patients, indicating that a labral tear
may precede and possibly lead to articular changes.

Treatment

Medical Management

Once a labral tear is suspected or diagnosed, the treat-
ment is no more defined than the syndrome. The typical
conservative treatment includes limited weight bearing,
nonsteroidal anti-inflammatory drugs, and sometimes
physical therapy.!+31.3743 The patient’s pain may be
reduced during this period of limited activity. However,
the pain often recurs when the patient returns to his or
her normal activities, possibly because of the limited
ability of the labral tear to heal.33:37

Physical Therapy

The appropriate physical therapy intervention for a
patient with an acetabular labral tear has yet to be
established, and we found no published articles on
treating labral tears. Hickman and Peters concluded that
“[plhysical therapy has not proved to be of significant
benefit and is not recommended” for patients with a
labral tear.*3®462 However, from our clinical experi-
ence, physical therapy can be beneficial when appropri-
ately used.

We believe that appropriate intervention should focus
on reducing anteriorly directed forces on the hip by
addressing the patterns of recruitment of muscles that
control hip motion, by correcting the movement pat-
terns during exercises such as hip extension and during
gait, and by instruction in the avoidance of pivoting
motions in which the acetabulum rotates on the femur,
particularly under load. Thus, the initial examination is
designed to identify any clinically detectable impair-
ments in the precision of both active and passive hip
motions. The most common examination finding is
subtle increases in accessory joint motions, particularly
during flexion and lateral rotation. The general goal of
the intervention is to optimize the alignment of the hip
joint and the precision of joint motion, particularly
avoiding excessive forces into the anterior hip joint. The
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control of the hip abductor, deep lateral rotator, gluteus
maximus, and iliopsoas muscles should be optimized,
and dominant participation of the quadriceps femoris
and hamstring muscles should be corrected. We use the
following key elements of the examination to develop a
plan of intervention:

(1) Positions and movement tests:

e Standing alignment, particularly noting the pres-
ence of hip hyperextension as evident in knee
hyperextension or pelvic posterior tilt, or both

e In the sitting position, femoral motions accompa-
nying knee extension

e Precision of both active hip flexion and passive hip
flexion

e In the prone position, the pattern of hip extension
as an indication of the relative participation of the
hamstring and gluteus maximus muscles

e Effect of passive knee flexion on femoral motion in
the prone position

e Pattern and range of hip rotation in prone and
sitting positions; this assessment includes asymmet-
ric ranges, suggesting the presence of femoral
anteversion or retroversion

e In the quadruped position, the alignment of the
hip joint and the presence of symptoms both while
in the position and when rocking backward toward
the heels

(2) Muscle strength (force-generating capacity of mus-
cle) and pattern of control: hip abductor, gluteus
maximus, iliopsoas, and deep lateral rotator muscles
when not painful; the deep lateral rotator muscles
are best tested with the hip flexed®

(3) Muscle length and stiffness: medial and lateral ham-
string muscles

(4) Gait assessment:

e Particularly noting a lack of appropriate knee flex-
ion at heel-strike and early stance phase, prolonged
foot flat during stance, and knee hyperextension
that causes hip hyperextension

e Walking with the hip in lateral rotation as an
improper correction of femoral anteversion

(5) Modification of functional activities:

e Avoid sitting:
¢ with knees lower than hips
¢ with legs crossed or sitting on legs so that the hip
is rotated
* on the edge of the seat and contracting the hip
flexor muscles
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e with pressure on the femur, which can cause
forces into the hip joint; instead, the pressure
should be on the ischial tuberosity; a pad may be
placed under the ischial tuberosities to correct
the problem of increased pressure on the femurs;
patients who are overweight and who have large
thighs should be encouraged to lose weight to
avoid the altered alignment of the femur in
sitting

e When getting up from a chair that is behind a
desk or out of a car, patients should avoid push-
ing or rotating the pelvis on a loaded femur

e When walking on a treadmill, patients must be
careful not to let the moving tread contribute to
excessive hip hyperextension

e Patients should avoid weight training of quadri-
ceps femoris and hamstring muscles and avoid
any exercises causing hip hyperextension.

Anecdotally, we have found that modifying these muscle
recruitment and movement patterns during gait and
functional activities can reduce anterior hip pain prior
to or in the absence of surgery.

If surgery is performed, care of the patient after surgery
includes evaluation of the above elements, but the
timetable varies according to the extent of the surgical
intervention. If the surgery is limited to arthroscopic
debridement of the labral tear, the patient usually is able
to bear weight as tolerated on the involved extremity.
Such patients can progress through the same exercises as
those designed for a patient before surgery as long as no
symptoms are present. However, active straight leg rais-
ing should be avoided. The latter movement also would
include any type of trunk curl with the hip in flexion,
such as performing a sit-up. Any exercises requiring hip
extension beyond neutral, such as prone hip extension
exercises or lunges, in which the hip on the stance side
is hyperextended, also should be avoided.

Cycling is a good activity, but a recumbent bicycle should
be avoided because of the excessive hip flexion and the
tendency to use the hip flexor muscles to maintain the
foot on the pedal. As with a patient before surgery, hip
rotation under load should be avoided, and the patient
should be trained not to rotate the acetabulum on the
femur. One of the most important interventions is to
correct any gait faults, particularly knee hyperextension,
which causes hip hyperextension during stance. Lewis
et al% showed that anterior joint reaction forces are
increased by walking in hip hyperextension and by
performing hip extension in the prone position, when
the hamstring muscle contribution to the motion is
greater than the gluteus maximus muscle contribution.®8
Furthermore, Lewis et al® noted that walking in hip
hyperextension can increase the angular hip flexion
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impulse or the area under the flexion moment curve,
thereby increasing demands on the anterior hip joint.
Most importantly, no exercises should cause pain, and
all functional activities should be corrected so that they
also do not cause pain.

When the surgical intervention involves not only labral
debridement but also joint resurfacing or cartilage
growth-stimulating procedures, the patient usually is
non-weight bearing or toe-touch weight bearing for 6
weeks, followed by weight bearing as tolerated. During
this initial 6-week period, active and active-assisted exer-
cises in gravity-minimized positions are used to maintain
motions of the hip. Stationary cycling without resistance
is a good exercise to provide motion to the hip and
maintain endurance of the lower-extremity musculature.
Again, a recumbent bicycle should not be used. In
addition, any end-range hip flexion is best performed
passively rather than actively and should be performed
only in a pain-free range.

Surgery

When conservative management does not resolve a
patient’s symptoms, surgical intervention often is used.
Repair of the torn tissue has been attempted, as some
authors!%1> believe that the labrum may have the poten-
tial to heal. In a study by Klaue et al*? of 24 young adults
with labral tears, the tear was surgically repaired in 12
patients and excised in the other 12 patients. The
patients with the repaired labrum had the slowest recov-
ery, and 17% (2 of 12) required a second procedure
when the tissue tore again.*? Excision or debridement of
the torn tissue by arthroscopy is the most common
procedure. Multiple authors?30-31.35.37 described case
studies in which there was prompt resolution of symp-
toms following surgical debridement. However, studies
of larger numbers of patients demonstrated a variety of
results. In a study by Farjo et al,* 28 patients (average
age=41 years, range=14-72) who underwent arthro-
scopic debridement of a labral tear were questioned with
regard to their pain, mechanical symptoms, general
activity level, activities of daily living, work ability, and
ability to return to sporting activities. Only 13 of the 28
patients (46%) reported being “better” or “much better”
in all of these categories when monitored for at least 1
year.* Santori and Villar?® found slightly better results in
a study of 58 patients (average age=36.7 years,
range=8-70) who underwent resection of a labral tear.
When questioned with regard to whether or not they
were satisfied with the results of their surgery, 39 of the
58 patients (67.3%) reported being “pleased” with the
results of the surgery, whereas 32.7% were not pleased.?
The mean follow-up time for this study was 3.5 years.

Modifiers of surgical outcomes. Hip dysplasia and the
presence of osteoarthritis have been found to influence
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the benefits of labral tear debridement. In an interven-
tion study, Bonnomet et al®® found that 2 patients with
dysplasia but without chondral lesions continued to have
residual pain following arthroscopic treatment of a
labral tear, whereas 3 patients without dysplasia or
chondral lesions were all pain-free at the 4-year follow-
up, indicating that dysplasia may influence the benefit of
labral tear resection. Better results were reported when
the labral tear was excised and a procedure to correct
the hip dysplasia was performed. Dorrell and Catterall?®
reported on 11 patients (average age=32.6 vyears,
range=13-47) who had acetabular dysplasia and an
associated labral tear and who received surgical interven-
tion. They found that the best surgical outcomes were
achieved when the torn labrum was excised and a
procedure to improve the containment of the femoral
head within the acetabulum was performed. Eight
patients initially receiving this intervention reported
relief of their symptoms. In 2 patients in whom only
excision of the labral tear was performed, symptom relief
was incomplete, and a second surgery was needed to
improve the containment of the femoral head. In one
patient, only a procedure to improve the containment
was performed initially, and it failed to relieve the
patient’s symptoms. This patient experienced rapid
radiographic and clinical deterioration over the next 18
months, necessitating a total hip replacement. These
cases suggest that treating both the labral tear and the
hip dysplasia is important for optimal results.

The presence of chondral lesions of the femur or the
acetabulum also has been implicated as an indicator of a
poorer prognosis following excision of a labral
tear.*#36.67 Farjo et al* found a significant correlation
between outcome and presence of arthritis on radiogra-
phy. Only 21% of patients (3 of 14) with arthritis
detectable on radiographs had good results from sur-
gery, compared with 75% of patients without arthritis.*
Furthermore, 43% of patients (6 of 14) with arthritis
went on to undergo total hip arthroplasty, whereas only
14% of patients (2 of 14) without arthritis went on to
have total hip arthroplasty.* Arthroscopic detection of
chondromalacia was an even stronger indicator of poor
long-term prognosis.* Similarly, Byrd and Jones®
reported less symptomatic improvement following resec-
tion of labral tears in patients with articular surface
damage than in patients without articular surface dam-
age. Bonnomet et al further commented, “Resection of
the labral lesion is immediately effective but does not
prevent long-term degradation of the joint if there is an
associated chondral lesion.”¢6®787  This comment
emphasizes the importance of early effective interven-
tion in this patient population.

Risks of surgical intervention and complications. Debride-
ment of a labral tear by hip arthroscopy includes risks.

Physical Therapy . Volume 86 . Number 1 . January 2006

The overall reported complication rate with arthroscopy
of the hip ranges from 1.4% to 25%.%6-836.65-72 The
complications include neurovascular damage, instru-
ment failure, articular damage, and other injuries. Neuro-
vascular complications may be related to prolonged
traction or direct trauma and are the most commonly
reported complications. The nerves most often involved
are the sciatic*%72 and pudendal nerves.*%%7! These nerve
palsies are typically transient and resolve in 2 hours”’ to
3 weeks.”!

Rates of articular surface damage, although an admitted
possible complication,® have not been reported in any
studies found to date. Dorfmann and Boyer®® reported
that “scuffing of the cartilage occurred in a few cases”
but made no attempt to quantify it. Clarke et al’® used
the number of cases in which access to the joint was
considered difficult to estimate a complication rate of
18%. This rate may represent the upper limit of the rate
of articular surface damage during hip arthroscopy.

Summary

Acetabular labral tears are a recently recognized source
of hip pain, particularly in the anterior hip or groin
region. Except in cases of specific trauma, the etiology of
labral tears is often difficult to determine. Labral tears
often evade detection by noninvasive means. Once they
are diagnosed, conservative medical treatment has not
proven to be effective, and the appropriate physical
therapy intervention has yet to be established. Surgical
treatment results in short-term improvement, but the
long-term outcomes are still unknown. Because labral
tears have been associated with a higher risk for joint
degeneration, including osteoarthritis, this area warrants
further investigation, especially with regard to preven-
tion, early detection, and appropriate physical therapy
and medical treatment. In general, a physical therapist
should suspect an acetabular labral tear when a patient
with normal radiographs complains of a long duration of
anterior hip or groin pain and clicking, pain with passive
hip flexion combined with adduction and medial rota-
tion, and pain with an active straight leg raise and has
minimal to no restriction in ROM.
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