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Abstract

tment of labral tear.
Objective: To review the literature regarding diagnosis and trea
Data sources: A systematic search was performed in PubMed using various search terms and their combinations including hip,
labrum, acetabular labral tear, arthroscopy, diagnosis, and anatomy.
Study selection: For each included study, information regarding anatomy, function, etiology, diagnosis, and management of
acetabular labral tear was extracted.
Results: Five hundred and sixty abstracts about anatomy, function, etiology, diagnosis, and management of acetabular labral tear
were reviewed and 66 selected for full-text review. The mechanism of labral tear has been well explained while the long-term
outcomes of various treatment remains unknown.
Conclusions: Labral tear is generally secondary to femoroacetabular impingement, trauma, dysplasia, capsular laxity, and
degeneration. Patients with labral tear complain about anterior hip or groin pain most commonly with a most consistent physical
examination called positive anterior hip impingement test. Magnetic resonance arthrography is a reliable radiographic examination
with arthroscopy being the gold standard. Conservative treatment consists of rest, non-steroidal anti-inflammatorymedication, pain
medications, modification of activities, physical therapy, and intra-articular injection. When fail to respond to conservative
treatment, surgical treatment including labral debridement, labral repair, and labral reconstruction is often indicated.
Keywords: Hip; Labrum; Acetabular labral tear; Arthroscopy; Repair

Introduction purpose of this review was to present a comprehensive

literature review about the diagnosis and different method
Labral tear is first introduced by Peterson in 1957 with 2
cases secondary to posterior hip dislocation.[1] In 1986,
labral tear was 1st diagnosed arthroscopically.[2] With the
development of imaging technique and arthroscopy, labral
tear is diagnosed more frequently in patients complaining
about groin pain nowadays than in the past.[3] Labral tear
occurs most commonly under the circumstance of
femoroacetabular impingement (FAI), which is character-
istic by deformity of acetabulum, femoral head, or both.[4]

If the torn labrum and the underlying etiology remains
untreated, the hip joint may progress to osteoarthritis
prematurely.[5,6] Labral repair is increasingly favored
options as the preservation of labrum leads to a superior
outcome compared with debridement of labrum.[7-9] With
the advancement of techniques and instruments, when
labrum is deemed irreparable due to a hypotrophy labrum
or previous debrided labrum, the emergence of labral
reconstruction seems to account for a more promising
outcome than debridement despite long-term follow-up is
needed for it to be a supportive evidence.[10,11] The
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of torn labral management.

Methods
Articleswere searchedonline inPubMedusing the following
searched terms: (labrum OR labral) AND (hip). The search
was updated until June 26, 2018. Studies and the abstracts
associated with THA, Legg-Calve-Perthes disease, slipped
capital femoral epiphysis and osteonecrosis were excluded
accounting for 70 remaining articles. Studies were further
filtrated with the inclusion criteria: information about
anatomy, function, etiology, diagnosis, andmanagement of
acetabular labral tear. About 66 articles were included and
reviewed for this study.

Anatomy and function of labrum
The labrum is a triangular fibrocartilage attached to the
acetabular rim almost circumferentially with a transition
into the transverse acetabular ligament at the acetabular
notch [Figure 1].[12] The anterior portion of labrum is
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wider and thinner while the posterior labrum is thicker
with a formation of sulcus that is easily misunderstood for

The blood supply of labrum is found to be circumferential
originated from the obturator, superior gluteal, and
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pathology.[12,13] The innervation of labrum is most
concentrated in the anterosuperior part with a composi-
tion of free nerve endings and sensory nerve end organs.[14]
Figure 2: (A) Bony over-coverage of the anterior labrum. (B) With hip flexion, the anterior labr
centered on the anterolateral femoral head/neck junction. (D) Delamination of labrum and ca

Figure 1: Relationship of the acetabular labrum and capsule. A: Articular cartilage; B:
Acetabulum; C: Capsule; L: Labrum; TM: Tide mark.
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inferior gluteal arteries.[13] The peripheral one-third of
the labrum is vascular compared with its avascular
articular side.[15,16] Moreover, the blood supply at the
edge of labrum is less abundant than that of the base part
of labrum.[16-18]

The labrum is of great importance to the stability of hip
joint as it deepens the acetabulum against femoral head
translation. The labrum increases the articular surface by
22% and the acetabular volume by 33%.[13] In addition,
labrum creates a vaccum with a negative pressure that
increases the difficulty of dislocating the hip and retains the
fluid within the central compartment to lubricate the joint
and even the distribution of contact forces across the
articular surface, preventing early arthritic wear.[13]

Etiology

Generally, acetabular labral tear is secondary to FAI,
trauma, dysplasia, capsular laxity and degeneration.[19]

The FAI is the most common cause of labral tear.[4] It is a
concept of incongruence between femoral head and
acetabulum classified into cam, pincer, and mixed types.
Cam type is a bony protrusion at the anterolateral head-
neck junction thus the non-spherical portion collides
with the acetabular rim producing a shear force to the
adjacent articular cartilage meanwhile keeping the labrum
untouched thus it dominantly disrupts the chondrolabral
conjunction and causes the articular cartilage and labrum to
delaminatebut relativelypreserve the labrum[Figure2].[20,21]

Conversely, Pincer type is characteristic by over-coverage of
the femoral head by acetabulum focally or globally
um gets crushed by the pincer lesion against the neck of the femur. (C) Bony prominence
rtilage progresses as the cam lesion glides under the labrum with hip flexion.
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accounting for the breakdown of labrum and adjacent
cartilage because the contact between proximal femur and

The less mechanical symptoms include clicking, locking or
catching, or giving way.[22,25]

Figure 3: (A) Demonstrates a lateral center-edge angle of the right hip of 16° and acetabular roof angle or Tönnis angle of 27°. These measurements are both considered abnormal and
consistent with acetabular dysplasia. (B) Coronal section magnetic resonance imaging of a dysplastic hip. The labrum is hypertrophic and contrast medium is running through the base of the
labrum, an indication that the labrum is detached from the acetabular rim.

Figure 4: The impingement test is performed by provoking pain with flexion, adduction,
and internal rotation of the symptomatic hip.
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acetabulum is linear [Figure 2].[20] Mixed type presents the
deformity of both the femur and acetabulum.

Labral tear is often a result of significant trauma causing
either subluxation or dislocation of the femoral head and
commonly associated with chondral injuries at femoral or
acetabular side.[19] Capsular laxity correlating with
underlying collagen disorders or hormonal influences
can lead to the attenuation of the iliofemoral ligament
under repetitive rotational activities. The combined effects
finally cause the rotational instability of hip thus increasing
the pressure on the anterior superior labrum as the head
rides anterior in the joint.[19] Dysplastic bony abnormali-
ties include a shallow acetabulum, a reduction in
acetabular or femoral anteversion, acetabular retrover-
sion, and a decreased head offset or perpendicular distance
from the center of the femoral head to the axis of the
femoral shaft, which changes the position of femoral head
within the acetabulum thus decreasing joint surface area
(anteriorly in most cases) and increasing stresses on the
acetabulum and the labrum ultimately leading to a labral
tear [Figures 3 and 4].[22,23] Labral tear under the
circumstance of degeneration is more of a natural history
of aging joint.[22]

Symptoms and physical examination

Themost familiar complain of patients is the anterior hip or
groin pain which may sometimes radiate to the knee.[22-24]

In general, thepain develops gradually andoccurs at night in
most cases with patients describing a constant dull pain but
may worsen with certain movement like walking, pivoting,
prolonged sitting, and running representing a sharp pain.[24]

2

As for physical examination, the most specific examination
finding is positive anterior hip impingement test, which is
performed in patient with 90° flexion of hip and knee,
adduction and internal rotation of the symptomatic hip
[Figure 4]. While the test provocates pain in the antero-
lateral hip or groin, it may imply that labral tear is located
anteriorly.[24,26] In contrast, posterior hip impingement
test, which is positive when pain is induced by letting
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patient lie prone with hip and knee extended and the
passively extending, adducting, and externally rotating

Conservative treatment

Figure 5: (A) AP view of the right hip. The anterior (white dots) and posterior (black dots) rim of the acetabulum are marked. The superior portion of the anterior rim lies lateral to the posterior
rim indicating overcoverage of the acetabulum. Anteriorly, it assumes a more normal medial position, creating the crossover sign as a positive indicator of pincer impingement. (B) Fat-
suppressed oblique axial proton density weighted image shows linear high signal separating the anterior labrum roughly in halves, a radial tear.
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hip.[24] Other less-specific tests include Patrick/Faber test,
resisted straight leg raise test, Log-roll test, and the
apprehension test.[22,24]

Imaging evaluation
14
Because labral tear rarely occurs in the absence of subtle
structural abnormalities of the hip and pelvis, it is
important to find out those underlying causes through
radiographic evaluation. Radiographic evaluations in-
clude an AP pelvis and a cross-table lateral of the affected
side, magnetic resonance imaging (MRI) and magnetic
resonance arthrography (MRA). The cross-table lateral
radiograph was performed in the supine position, with the
leg held in 15° of internal rotation and the contralateral hip
in full flexion, which provides an accurate view of the
amount of femoral head-neck off set. The AP pelvic
radiographs are shot in standard fashion in the supine
position, with the beam positioned directly over the pelvis,
through which we can obtain a center-edge angle as a
measurement for the evaluation of dysplasia, and a
crossover sign indicating a pincer FAI [Figure 5].[27,28]

MRI is used for an evaluation for chondral and labral
lesion but standard MRI produces both false-positive
results and an underestimation of labral pathology and has
only 30% sensitivity and 36% accuracy whereas MRA
produces better results, as the intra-articular or systemic
infusion of gadolinium is required to obtain the detail
necessary to study the labrum.[22,24,29] In addition, Radial
MRI of single hip has been utilized to evaluate the
labrum.[30-32] Radial imaging is performed by using a
plane perpendicular to the acetabular rim, obtained from
the oblique axial and coronal sequences. Slices in this plane
are then obtained at a constant interval (usually 15°
intervals) over 360° [Figure 5].

2

Patients with a groin pain suspected to be a symptom of
acetabular labral tear may initially receive a conservative
treatment consisting of rest, non-steroidal anti-inflamma-
tory medication, pain medications if necessary, modifica-
tion of activities, physical therapy (PT) and intra-articular
injection (IAI).[33] The pain may be reduced temporarily;
however, the pain often recurs when the patient returns to
his or her normal activities.[22] A 12-weeks PT protocol is
noted to have good outcomes on 4 patients who experience
decreased pain, increased strength, and improved func-
tion.[34] Aiming to improve the force-producing capacity
and control of the muscles around the hip, the protocol is
divided into 3 phases with emphasis on pain control, trunk
stabilization, and movement correction in phase 1, muscle
strengthening, recovery of normal ROM, and sense
training in phase 2, progressing to participate in sports
activity functionally in phase 3.[34]

As for IAI, the containment of injection usually includes an
anesthetic agent and a corticosteroid, which acts as a role
of diagnose as well as therapy. The positive response of
anesthetic agents often helped to confirm that the labral
tear was indeed the source of pain instead of other extra-
articular pathologies such as psoas bursitis. The cortico-
steroid might have the ability of quieting the acute flare due
to its anti-inflammatory effect. A study recently proposed
provides the evidence to support the value of IAI. It shows
that 85.7% of patients with labral pathology pre-
arthroscopically respond positively to IAI (6mL of 1%
lidocaine, 6mL of 0.25% bupivacaine, and 80mg of
triamcinolone) and at the same time more than half of the
patients end up with immediate relief of pain after the
injection (6mL of 1% lidocaine, 6mL of 0.25%
bupivacaine, and 80mg of triamcinolone).[35] Another
research shows that 76.3% of the young athletes finally
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undergo surgical intervention after a non-operative
treatment of PT, IAI, or both. However, the patients

frequently fail to relieve pain. In addition, because of the
elimination of joint stability effect attributed to labrum,

Figure 6: Arthroscopic view of a left hip from the anteriorolateral portal. (A) A fragmented labral tear with degeneration within its substance is identified. (B) The damaged portion has been
removed, preserving the healthy substance of the labrum.

Chinese Medical Journal 2019;132(2) www.cmj.org
who have labral tear with FAI present a higher rate of
surgery compared with those with isolated labral tear
(51.3% vs. 25.0% with statistically significant difference),
which indicates that that FAI comorbidity with hip labral
tears increases the risk of surgery after non-operative
management.[36]

Surgical treatment

Labral debridement

15
Labral debridement was the first documented procedure
for labral tear. The torn part of labrum is debrided with the
attempt to alleviate the patient’s pain [Figure 6]. Short-
term outcomes have turned out to be good to excellent in
some researches with the advancement of hip arthrosco-
py.[37,38] However, compared with labral repair, excision
of torn labrum accounts for an inferior outcome due to its
loss of suction seal effect.[7,9,39] Thus, a recent study to
identify the role of labral debridement states that, with
narrow indication, selective debridement with labral
preservation (SDLP) produced favorable outcomes com-
parable with a matched-pair labral repair group within a
minimum 5-year follow-up. In this study, indications for
SDLP includes stable labral base, at least 4mm of the labral
width, small focal tears with minimal intra-substance
involvement and enough stable labral tissue preserved to
maintain the suction-seal function.[40] In addition, Byrd
and Jones[41] indicated that arthroscopic selective debride-
ment can result in favorable long-term outcome supported
by a 10-year follow-up in 50 patients who underwent
selective labral debridement. Nonetheless, patients with
pre-operative radiograph evidence of arthritis has been
converted to THA in 7 of 8 patients totally, which implies
that arthritis in the joint is a prognostic factor for poor
outcomes. Under the circumstance of arthroscopic de-
bridement for labral lesion secondary to dysplasia, patients

2

patients probably end up with detrimental clinical out-
comes including progression of osteoarthritis and high
reoperation rate.[42,43]

Labral repair
Since the role of labrum has been supported by evidence,
resection of serious torn labrummay progress to a chondral
lesion and premature arthritis and disrupt the role of
labrum in proprioception associated with the mechanical
pain. Conversely, preservation of labrum using labral
refixation technique is increasingly becoming a more
favorable option when it comes to decision making during
the arthroscopy procedure when determine the fluid seal
properties of the hip labrum under 5 conditions: (1) hip
labrum intact, (2) labral tear, (3) labral repair with suture
anchors, (4) partial labral resection, and (5) labral
reconstruction using ipsilateral iliotibial band (ITB) auto-
graft, conclusion is extracted that hip labral repair
outperforms partial labral resection and reconstruction in
preserving the joint fluid seal.[44] Similar research is
introduced to characterize intra-articular fluid pressuriza-
tion and hip stability to distraction forces in 6 labral
conditions: intact, tear, repair, partial resection, recon-
structionwith ITB, and complete resectionwith conclusions
that partial labral resection caused significant decreases in
intra-articular fluid pressurization, the acetabular labrum
was the primary hip stabilizer to distraction forces at small
displacements and partial labral resection significantly
decreased the distractive strength.[45] In an ovine model,
labrum grossly healed 12 weeks after arthroscopic repair,
which was a stable fibrovascular scar.[46]

With the development of instruments and techniques and
the importance of the labrum being recognized, surgeons
are increasingly interested in preserving as much as labrum
as possible other than resection to restore its role as a
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gasket seal, assisting to stabilize the joint of hip and
preventing an early degeneration of joint. Philippon

Even labral repair is increasingly preferable to preserve the
suction seal, the labrum is unavoidably everted or inverted
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et al[47] demonstrates that the labral repair is indicated
if the labrum tissue is adequate (>7mm) and the
importance of pre-operative center-edge angle is empha-
sized to avoid over-resection while trimming the acetabular
rim with the goal to just resect to the end of the rim
chondrosis.[47] According to his previous study, the
acetabular rim reduction was correlated with the pre-
operative and post-operative center-edge angle presented
by a formula that change in the center-edge angle=1.8° +
(0.65� rim reduction in millimeters), thus the acetabular
depth was measured intra-operatively prior to rim
trimming and after rim trimming using a graduated
intra-operative ruler.[48]

Commonly, looped repair is more suitable than labral base
refixation when it comes to a small labrum (<5-mm width)
because there is no sufficient tissue for penetration of the
instrument. Conversely, the effect of the 2 techniques are
likely the same given that both of them can restore the socket
seal as for a medium to large labrum (more than 5-mm
width).Nonetheless, there are still debates over the outcome
of looped repair and labral base refixation. Looped repair
deforms the triangular shape according to those in favor of
pierced suture technique. On the contrary, opposite voices
regarding labral base refixation claim that looped repair can
not only maintain the suction seal of the labrum, but also
avoid disrupting the substance of the labrum. In addition,
the suture is so thin and might be able to be partially
absorbed by labrum that the tension of pierced repair is
suspected to preserve the triangular shape.[49] To find out
whether difference exists between the 2 techniques, the
outcome was measured by Hip outcome score-activities of
daily living subscale (HOS-ADL), failure and revision rate in
patients divided by 3 groups (looped, pierced, combined) in
a mean 3-year follow-up, which shows no statistically
significant difference among the groups.[50] Therefore, it
may hint that suture type does not influence outcomes.
Figure 7: An anterior labral repair is performed in this left hip. (A) The tear is probed from the
through the labrum in a mattress pattern.
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during the repair process despite every step being
accurately administrated and the suture type (looped or
pierced) on account that it is unable to separately adjust
the suture limbs’ tension and labral position. Holding the
purpose to obtain an optimal labral suction seal, an
eversion-inversion labral repair is introduced. As is
described in the study, for each anchor there are 2 suture
passes in a mattress pattern with 1 penetrating the
chondrolabral conjunction and the other entering through
the actual labral tissue (usually the mid portion of the
labrum) with the 2 suture-passing points aligned with the
predrilled hole for the anchor placement. When the anchor
is tapped in the hole, the suture is deliberately slackened to
obtain controlled tensioning of labrum, which is the
characteristic of this technique. After that the suture at
the chondrolabral conjunction is tightened 1st to reattach
the labral base to the bony rim followed by the suture
located at the mid portion of labrum being tightened to
control the eversion-inversion final position. The knotless
anchor in this technique has the advantage of reducing the
scar tissue formation and potential capsulolabral adhe-
sions or iatrogenic chondral damage to the femoral head.
Furthermore, the method is fine-tuning with 2 mattress-
pattern sutures to evert or invert the larum in control thus
creating a robust and optimal seal around the femoral head
and restores normal anatomic function [Figure 7].[51]

In a retrospective comparative study with a mean 3.5-year
follow-up, Larson and Giveans concluded that the Harris
hip score (HHS), 12-item short form survey (SF-12), and
visual analogue score (VAS) pain scores were all
significantly better for the refixation group compared
with the debridement group meanwhile good to excellent
results were noted in 68% of the focal excision/debride-
ment group and 92% of the refixation group, which is
consistent with their previous study in a minimum 1-year
follow-up showing that HHSs were significantly better for
anteriorolateral portal. (B) One anchors have been placed with all two suture limbs passed
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the refixation group (94.3) compared with the debride-
ment group (88.9) while good to excellent results were

capitis, and the gracilis tendon.[54] In contrast to the
traditional open harvest of the ITB, Deshmane et al[55]

Figure 8: (A) Preoperative MRI reveals a labral tear with formation of paralabral cyst. (B) Intraoperative photograph after complete labral reconstruction with iliotibial band autograft. (C) AP
pelvis radiograph after surgery with no evidence of radiograph arthrosis.
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noted in 66.7% of the debridement group and 89.7% of
the refixation group.[7,39] Krych et al[9] prospectively
compared outcomes between labral repair and labral
debridement with 1:1match in 36 female patients totally. It
turned out that the repair group outperformed the
debridement group in HOS-ADL (mean, 91.2 in the repair
group, mean, 80.9 in the debridement group) and HOS-
SSS scores (mean, 88.7 in the repair group, mean, 76.3 in
the debridement group).[9] However, with regard to long-
term outcome, Menge et al[52] demonstrated that data
prospectively collected in 145 patients divided into 2
groups (repair and debridement) showed no significant
difference in HOS-ADL and conversion rate of THA in a
minimum 10-year follow-up. In this study, increased age, a
joint space of �2mm and acetabular microfracture were
independently associated with an increased hazard rate for
THA.

Labral reconstruction
In spite of the fact that labral repair is proved to have the
ability of recreating the optimal nature of labrum and its
biomechanics, in case where labral damage is hard to be
repaired or a previously debrided labrum is deemed
irreparable because of insufficient amount, reconstruction
either in open surgery or under arthroscopy is indicated
with an autograft or allograft being incised to replace the
torn labrum [Figure 8].
As first introduced by Ganz, surgical dislocation technique
is proved to be able to give a full direct 360° view of
acetabulum and labrum without the risk of disrupting the
femoral head perfusion.[53] Taking advantage of this
approach, surgeon can easily probe the hip joint and find
out the location of labral lesion. Following that is
circumferential or local labral reconstruction using
anchors which are placed into the acetabular rim and
suture passing through the base of labrum and being tied
firmly to have labrum seated against the acetabular bone.

As for labral reconstruction arthroscopically, it is much
more difficult to process compared with open surgery.
There are several kinds of autograft being used to achieve
the procedure including the ITB, the ligamentum teres
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reported an all-arthroscopic harvest labral reconstruction
including the graft harvest and reconstruction portion,
which is said to be potentially superior to the open
procedure in reducing scarring tissue, bodily disfigure-
ment, infection, and post-operative pain because of
minimal invasiveness of the technique. Another article
introduces a technique using a tensor fascia lata or ITB
allograft and knotless suture anchors, claiming that it is
advanced in easy tension adjustment and labral manipula-
tion.[56] There is a report demonstrating that use the
indirect head of rectus femoris as a local graft for the
advantages of requiring less portals as rectus femoris is
close to the anterosuperior acetabulum and eliminating the
need for “back table work” and possibility of donor-site
morbidity as the harvest and prepare work on graft are
done through the same portal. In addition, the blood
supply of the graft is retained to increase tissue viability.[57]

Except for autograft inserted into the hip joint, ITB
allograft tissue and a front-to-back approach is reported by
White et al[58] who state that the allograft is chosen for the
following reasons: (1) Allograft tissue gives an opportunity
to create a more uniform, consistent graft because the most
ideal section of the tissue can be used; (2) Length of the
graft will not be limited in contrast to the autograft harvest
from the host tissue; (3) Allograft tissue is more workable
in the joint and less prone to swelling and fraying than
tendinous grafts. In addition, the front-to-back technique
permits the surgeon to excess graft after front-to-back
fixation thus make a perfect match between the graft length
and the labral defect.

To our knowledge, the conversion rate of THA after labral
reconstruction ranges from 0% to 25% despite the
superior post-operative outcome reported in various
research.[10,11,59-66] With a minimum 1-year follow-up,
Philippon et al[10] reported 4 of 47 patients had been
converted to THA, 3 of those had a joint space of <2mm
thus indicated that joint space of <2mm may be a risk
factor for an inferior outcome for labral reconstruction.
Similar studies were published to support this state-
ment.[61,62] However, a recent research by White et al[65]

showed that 13 of 131 hips undergoing labral reconstruc-
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tion progressed to arthritis requiring THA without pre-
operative joint space of <2mm and Tönnis grade ≥2.

11. Domb B, El Bitar Y, Stake C, Trenga AP, Jackson TJ, Lindner D.
Arthroscopic labral reconstruction is superior to segmental resection
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Other studies have also indicated the similar outcome in
patients showing Tönnis grade 0 or 1 in pre-operative
radiograph.[60,64] This may raise the controversy over
whether labral reconstruction can restore the suction seal
effect which is of great importance to maintain the negative
pressure within the joint and avoid direct contact between
the cartilage surface of acetabulum and femoral head thus
preventing a premature articular wear. In addition, long-
term study is needed to ensure the role of labral
reconstruction.

Summary

The acetabular labrum plays an important role in
preventing a healthy hip from premature arthritis. The
preservation of the hydraulic seal effect of labrum is closely
associated with satisfactory clinical outcomes no matter
what kind of surgical treatment is performed. With regard
to irreparable labral lesions, debridement of the damaged
labrum is obviously not a preferable option while the role
of labral reconstruction remains uncertain due to a lack of
long-term results. Thus further researches are supposed to
focus on finding out an effective as well as cost-effective
method for irreparable labral tear of acetabulum.
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