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The ligamentum teres has traditionally been viewed as an embryonic
remnant with no role in the biomechanics or vascularity of adult hips.
However, the ligamentum teres is a strong intraarticular ligament that
is anatomically and biochemically similar to the anterior cruciate liga-
ment of the knee. It is composed of two bands that originate from the
acetabular transverse ligament and the pubic and ischial margins of
the acetabular notch. Among other functions, the ligamentum teres is
an important stabilizer of the hip, particularly in adduction, flexion,
and external rotation. Abnormalities of the ligamentum teres account
for 4%—-15% of sports-related injuries and should be considered in the
differential diagnosis of patients with hip pain. Lesions of the ligamen-
tum teres include partial or complete traumatic tears, degenerative
tears, avulsion fractures of the ligament at its insertion into the fovea
capitis femoris, and a congenital absence of the ligament. Magnetic
resonance arthrography and computed tomographic arthrography

are the preferred modalities for precise preoperative diagnosis of
ligamentum teres injuries and may be used to rule out other associ-
ated intraarticular injuries. Treatment of these lesions is still evolv-
ing; at present, treatment of most injuries is limited to arthroscopic
débridement.
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Abbreviations: ACL = anterior cruciate ligament, DDH = developmental dysplasia of the hip
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Figure 1. Diagrams show the normal anatomy of the ligamentum teres. The liga-
mentum teres has a broad origin that blends with the entire transverse ligament of
the acetabulum (arrows) and is attached to the ischial and pubic sides of the ace-
tabular notch by two bands. It inserts into the fovea capitis femoris, and its arterial
supply is provided by the anterior branch of the posterior division of the obturator
artery (arrowhead). Vascular canals extend a short distance from the fovea capitis
into the femoral head.

Introduction
To date, reports of lesions of the ligamentum
teres in orthopedic and radiologic journals have
been limited (1-12). However, due to the increas-
ing use of hip arthroscopy, recognition of lesions
of the ligamentum teres has increased substan-
tially, as has interest in the role of the ligamentum
teres in hip pain and stability. The prevalence of
tears of the ligamentum teres that are discovered
at hip arthroscopy is 4%—-15% (1,2,4). In addi-
tion, lesions of the ligamentum teres have been
cited as the third most common cause of hip pain
among athletes (4).

With current modalities such as multidetec-
tor computed tomography (CT) and high-field
magnetic resonance (MR) imaging (1.5-3.0T),
as well as improvements in MR imaging coils and
an increasing use of CT and MR arthrography,
intraarticular structures of the hip (including the
ligamentum teres) are well visualized (9,13-17).

In this article, the anatomy and biomechan-
ics of the ligamentum teres and mechanisms and
patterns of injury are discussed, as are clinical
findings and imaging appearances, arthroscopic
correlation, and treatment of ligamentum teres
injuries.

Anatomy
Near the end of the 2nd month of intrauterine
life, the ligamentum teres develops from rudi-
mentary mesenchymal cells in the acetabular
fossa. During the last 4 months of intrauterine
life, the composition of the ligament alters from
a predominantly cellular structure to mature fi-
brous tissue (1).

The ligamentum teres predominantly arises
from the transverse acetabular ligament along the
inferior margin of the acetabulum. It is attached
to the periosteum by two bands (fascicles), which
are located along the ischial and pubic margins
of the acetabular notch (Fig 1) (1,2,9). Demange
et al (18) described three bundles of the ligamen-
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Figures 2, 3. Normal anatomy of the ligamentum teres. (2) Photograph of an axial cadav-
eric section (a) and corresponding T'1-weighted MR arthrogram (b) show the insertion of the
ligamentum teres into the anterosuperior aspect of the fovea capitis femoris (arrow). (3) Pho-
tograph of a coronal oblique cadaveric section (a) and T1-weighted fat-suppressed MR ar-
throgram (b) show the entire length of the ligamentum teres, from its origin in the transverse
acetabular ligament (arrow) to its insertion into the fovea capitis femoris (arrowhead).

tum teres: anterior, posterior, and medial; the
posterior bundle is the strongest, and the medial
bundle is the thinnest. To our knowledge, no ex-
perimental data supporting the relative strengths
of these bundles have been published. Along its
acetabular aspect, the ligamentum teres has a
flat and somewhat pyramidal shape that gently
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transitions into a round or ovoid shape near the
femoral attachment and terminates in a tightly
bound, round or slightly ovoid ligament, where it
attaches to the fovea capitis (Figs 2—6). Its overall
length typically is 30-35 mm (1,2,19).



RadioGraphics

1640 October Special Issue 2010

radiographics.rsna.org

Figure 4. Normal anatomy of the ligamentum teres. Photograph of a coronal oblique ca-
daveric section (a) and corresponding proton-density fat-suppressed MR arthrogram (b)
show the broad insertion of the ligamentum teres into the fovea capitis femoris (arrow).

a.

The fovea capitis is a focal depression in the
femoral head and typically is located slightly pos-
terior and inferior to the center of the articular
surface of the femoral head. No hyaline cartilage
overlies the fovea capitis. The fovea is slightly
ovoid, with an oblique, superior-to-posteroinfe-
rior orientation, a configuration that is thought to
help accommodate the fibers of the ligamentum
teres when it is tensed (1,2).

The synovial membrane of the ligamentum
teres rests over a subsynovial layer of vessels and

b.
Figure 5. Normal anatomy of the ligamentum teres. Photographs of cadaveric sections show
the ligamentum teres along its entire length, from its origin in the acetabulum and transverse
acetabular ligament (arrows) to its insertion into the fovea capitis femoris (arrowhead). Note
the dislocated femoral head (a).

adipose tissue. A thick layer of well-organized
collagen makes up the deepest layer of tissue
that invests the ligamentum teres. The ligament
is composed of thick, well-organized, parallel,
and slightly undulating or wavy fibers of collagen
bundles that are composed of collagen type I, III,
and V. These dense fibers are seen at histologic
analysis and tend to be slightly less organized and
not as regular as those in tendons (1,2,9,20).

An anterior branch of the posterior division
of the obturator artery provides the blood supply
to the ligamentum teres. Vascular canals extend
from the fovea capitis into the femoral head; how-
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Figure 6. Diagram (a) and photograph of a cadaveric section (b) show the normal appear-
ance of the ligamentum teres when the hip joint is opened by removing the floor of the ac-
etabulum from within the pelvis; the ligamentum teres is visible at center. I = ischial fascicle,
2 = pubic fascicle.

a. b.

Figure 7. Normal anatomy of the ligamentum teres. (a) Coronal T'1-weighted fat-sup-
pressed MR arthrogram shows the entire length of the ligamentum teres, from the acetabular
transverse ligament (arrow) to the fovea capitis femoris (arrowhead). (b) Arthroscopic image
shows a normal ligamentum teres (arrow).

ever, because these arteries are not patent in one- At MR imaging and MR arthrography, the liga-
third of adults, their contribution to femoral head ment is well depicted on all imaging planes except
vascularity varies (1,2,21,22). sagittal because of partial-volume averaging in this

At CT and MR imaging, the ligamentum teres plane, and the ligament may appear striated and
has a smooth contour and a relatively homoge- have two to three bundles and a slightly bi-lobed
neous structure, and at MR imaging it is hypoin- appearance (Figs 7-9) (2,9,13,14).

tense with all pulse sequences, although areas of
slightly increased signal intensity may be seen near
its attachment to the fovea capitis femoris, a find-
ing that may be due to the “magic angle” artifact.
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Figure 8. Normal anatomy of the ligamentum teres. (a—c) Consecutive oblique axial T'1-
weighted fat-suppressed MR arthrograms show the acetabular transverse ligament (arrow in
a), the middle one-third of the ligamentum teres (arrowheads in b), and the insertion of the
ligamentum teres into the fovea capitis femoris (arrow in ¢). (d) Coronal T'1-weighted fat-
suppressed MR arthrogram shows the levels at which a-c were obtained.

Figure 9. Consecutive sagittal T1-weighted MR arthrograms show the ligamentum teres
(arrows in a), the fovea capitis femoris (arrowhead), and the acetabular transverse ligament
(arrows in b).
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Figure 10. Function of the ligamentum teres. Diagrams (a—c) and dynamic volume CT images (d—f) show the
changes in configuration of the ligamentum teres when the hip is rotated. The ligament is slightly lax during internal
rotation (a, d) and taut during external rotation (c, f). It is slightly lax when the hip is neutral (b, €).

Function
Although the exact function of the ligamentum
teres is not clear, several theories have been pro-
posed. First, the ligamentum teres may be to the
hip what the anterior cruciate ligament (ACL) is
to the knee: a strong intrinsic stabilizer that re-
sists joint subluxation forces (2,19,23). In animal
models, when the ligamentum teres is severed,
the rate of hip dislocation increases (24). It has
not been proved if a torn ligamentum teres in-
creases the risk for dislocation in humans. It has
been theorized that the ligamentum teres plays a
mechanical role in hip stabilization because it is
most taut when the hip is in its least stable posi-
tions (flexion, adduction, and external rotation)
(1,2). It typically is more lax in hip abduction
and internal rotation (Fig 10). However, scientific
evidence in humans is lacking.

Patients with a torn ligamentum teres develop
subtle hip instability, which sometimes is referred
to as microinstability. Microinstability is aggra-
vated by sporting activities such as running, foot-
ball, and tennis and leads to damage to the la-
brum and cartilage, a characteristic that explains
the high rate of association between a torn liga-
mentum teres, labral tears, and cartilage lesions
(8,25). It has been theorized that among those
who participate in high-impact sports, recurrent
hip subluxation (ligamentum teres—deficient hips
are susceptible to this type of injury) is the cause
of femoral head osteonecrosis. However, there
is no scientific evidence to date that indicates
whether a torn ligamentum teres is the cause of
hip subluxation or merely an effect.
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Second, the ligamentum teres may play a role
in nocioception and coordination of movement.
The ligamentum teres has type IVa receptors and
transmits afferent somatosensory signals, which
have been identified in both normal and dysplas-
tic hips (26). Leunig et al (27) postulated that
the ligament may play a role in proprioception
in patients with arthropathy and that it acts as a
stabilizer to prevent excessive movement.

Third, the ligamentum teres provides blood
supply to the developing femoral head, a function
that typically is negligible in adults (2). Finally,
Gray and Villar (6) theorized that the ligamentum
teres helps distribute synovial fluid within the hip
joint by way of the “windshield wiper” effect.

Classification of Injuries
Gray and Villar (6) classified tears of the liga-
mentum teres into three types on the basis of
arthroscopic findings: complete rupture (type I),
partial rupture (type II), and degenerative liga-
ment tear (type III).

Complete ligamentous tear (type I) typically
occurs in those with a history of traumatic or op-
erative joint disruption. These patients also have
a high incidence of other intraarticular conditions
such as chondral lesions and labral tears (4,8,25).

Partial ligamentous tear (type II) typically oc-
curs in patients with a long history of symptoms
and chronic, vague hip pain, typically in the groin
or thigh; few other findings are present. Patients
with partial ligamentous tear typically have un-
dergone previous imaging of the hip (and pos-
sibly surgery) with negative results. The diagnosis
is established at arthroscopy, which depicts minor
associated intraarticular conditions in patients
who participate in sports (6).

Degenerative tear (type III) typically is associ-
ated with osteoarthritis (9,11). Around 60% of
patients have a joint condition such as acetabular
dysplasia, Perthes disease, and slipped capital
femoral epiphysis, as well as radiologic evidence
of osteoarthritis.

Appearance in Other Conditions
The ligamentum teres may be thickened, hyper-
trophied, or elongated in patients with devel-
opmental dysplasia of the hip (DDH), in which
repeated or constant traction on the attachment
of the ligament centrally leads to hypertrophy of
the transverse acetabular ligament, which in turn
further decreases the size of the acetabular fossa
and prevents reduction of the hip (28).To recover
adequate clearance, open reduction of DDH of-
ten is performed, during which the ligamentum
teres and the pulvinar are removed.

radiographics.rsna.org

Newborns with DDH tend to have higher
amounts than normal of type III and type I col-
lagen in the ligamentum teres and umbilical cord,
a finding that has been theorized to cause DDH.
However, the increased amounts of these types
of collagen may indicate adaptive changes to
prevent hip dislocation. Preservation and transfer
(rather than excision) of the ligamentum teres
have been recommended on the basis of animal
models of DDH, but to date, published human
studies do not corroborate this strategy (29).

In Perthes disease, thickening of the arterial
wall, which obliterates the vessel lumen of the
ligamentum teres arteries, and associated edema
and perivascular infiltration are seen. As the liga-
ment becomes swollen, it is believed that it con-
tributes to subluxation of the hip, which carries a
poorer prognosis.

In osteonecrosis of the femoral head, adaptive
overgrowth of the ligamentum teres may be seen,
with hypertrophy of the ligament and increased
numbers of well-organized collagen fibers. Altered
hip biomechanics and biologic stimuli may lead to
a release of growth factors, which results in over-
growth of the ligamentum teres, a theory that has
not been proved (2). In ankylosing spondylitis and
diffuse idiopathic skeletal hyperostosis, ossification
of the ligamentum teres may be seen, a finding
that may result in superolateral subluxation of the
femoral head and associated arthrosis (30,31).

Similarities Between the

Ligamentum Teres and the ACL
The ligamentum teres shares some common
features with the ACL (2). Both ligaments are
strong, bundled, and intraarticular, as opposed
to most other ligaments in the body, which tend
to be extraarticular and represent thickening of
the joint capsule. At histopathologic analysis, the
ligamentum teres and the ACL have similar col-
lagen distribution and fibroblast characteristics,
and both contain nerve endings. They also have
similar biomechanical properties and ultimate
load-to-failure ratios. Clinically, both have poor
healing capacity, and they may become ossified
in certain enthesopathies. However, the ligamen-
tum teres has better healing capacity than the
ACL (2).

Mechanisms of Injury
and Associated Lesions

Although a torn ligamentum teres typically is
associated with hip dislocation, partial or com-
plete tears may occur in the setting of other joint
stresses such as a flexion-adduction stress, which
occurs when a patient falls on the ipsilateral knee
with the hip flexed, or a sudden twisting injury
(usually external rotation) of the hip (1,2,4).
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Although tears of the ligamentum teres are
thought to occur with exaggerated adduction
and external rotation of the hip, the most com-
mon history related by patients is a hip abduction
injury. De Lee (32) described a proposed mecha-
nism in which anterior hip dislocation causes a
tear of the ligamentum teres. According to this
theory, the posterior aspect of the femoral neck is
in contact with the acetabular rim, which raises
the femoral head and displaces it anteriorly. It
also stretches the ligamentum teres, which be-
comes impacted and interposed between the fe-
mur and the anterior acetabular rim, causing the
ligament to tear. An associated anterior capsular
tear also typically results from this mechanism.

Delcamp et al (5) also proposed hip abduc-
tion as a cause of ligamentum teres tears, but
without hip dislocation. According to this theory,
anterior hip subluxation occurs without capsular
disruption, which causes the ligament to stretch
and eventually fail. This mechanism also has
been proposed in patients with hyperabduction
and transient hip dislocation with spontaneous
reduction (5,33). A similar situation may occur
in children, although it more commonly results
in osteochondral avulsion of the femoral head
(rather than ligamentous tear). This mechanism
is analogous to that of ACL tears: Among chil-
dren, an avulsion fracture of the tibial eminence
may be present instead of an ACL tear (3).

Partial tears of the ligamentum teres also are
thought to occur when the hip is in hyperabduc-
tion with associated excessive external or internal
rotation. Given these proposed mechanisms of
injury, tears of the ligamentum teres may occur
in high-impact sports (eg, American football and
hockey) or those that require extreme ranges of
motion (eg, ballet and martial arts) (1,2,8). Surgi-
cal dislocation of the hip, which may be employed
for open treatment of femoroacetabular impinge-
ment, also may necessitate disruption of the liga-
mentum teres to allow disarticulation of the hip
and provide adequate access to the acetabular rim.

Cases of acute ligamentous injuries that occur
during the activities of daily living have been re-
ported, but they solely involved femoral avulsion
fractures of the ligament (12). Congenital absence
of the ligamentum teres also has been reported in
patients with developmental dysplasia of the hip or
diastrophic dysplasia; however, we are not aware
of a study on the incidence or significance of con-
genital absence of the ligamentum teres in normal
hips (34). In cases of congenital absence, the fovea
capitis femoris may be hypoplastic.

Clinical Diagnosis of Injuries
Physical examination of the hip is challenging.
Although there are techniques that are sensitive
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for the detection of intraarticular conditions, no
specific test exists for the detection of tears of
the ligamentum teres (1,2,4,35). Thus, a detailed
clinical history, careful analysis of the mechanism
of injury (eg, a twisting injury, fall on flexed knee,
or hyperabduction), and a high level of suspicion
are critical. Regardless, a clinical diagnosis of a
tear of the ligamentum teres remains challenging.

Although patients may describe hip and groin
pain, locking, catching, and giving way, all of these
symptoms are nonspecific and may be encoun-
tered in the setting of other intraarticular condi-
tions. For instance, patients with degenerative joint
disease may describe a long history of buttock,
thigh, or groin pain that is aggravated by walking
and decreased abduction and hip rotation (9).

At physical examination, a reduced or painful
range of motion in extension, flexion, or internal
rotation may be present, as well as decreased ex-
tension, painful straight leg raise, and locking of
the joint, which is more common in degenerative
tears of the ligamentum teres than in other condi-
tions. Unfortunately, similar to the symptoms of
ligamentum teres tears, these features are non-
specific and may be seen with other intraarticular
hip conditions. A complete examination should be
performed including the log roll, resisted straight
leg raise, and McCarthy tests (flex both hips and
passively extend the symptomatic hip in internal
rotation followed by external rotation) (1,2,4). It
is important to note that disabling symptoms may
not be present, particularly in athletes.

CT and MR Imaging Features
Although nonarthrographic MR imaging is ad-
equate for the evaluation of most joints, MR
arthrography and CT arthrography provide supe-
rior assessment of intraarticular lesions of the hip
(9,13-17). This superiority is due to a number
of factors: (a) Because the hip is a deeply seated
joint, MR imaging coils cannot be placed as close
to the center of the joint as is possible with pe-
ripheral joints such as the knee; (b) no dedicated
hip coils are currently available; and (¢) because
the hip is a tight joint, its intraarticular struc-
tures are very closely opposed, which can make
it difficult to accurately assess their margins. The
advantage of MR and CT arthrography is that as
the joint distends, contrast material is able to flow
between the individual structures and outline
their margins and surfaces, allowing depiction of
subtle lesions. MR and CT arthrography with the
leg in traction are technically feasible and safe,
and they improve visualization of the femoral and
acetabular cartilage surfaces (36).

At MR imaging, the ligamentum teres is best
visualized on coronal, axial, and axial oblique
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Figure 11. Conditions of the liga-
mentum teres. Diagrams show a
partial tear (a), complete tear (b),
degenerative fraying or injury (c),
avulsion fracture (d), and congenital
absence (e) of the ligamentum teres.

images. A normal ligamentum teres has a smooth
contour and has homogeneous low signal inten-
sity with all pulse sequences (9,13-17).The en-
tire course of the ligamentum teres is visible on
coronal MR, CT arthrographic, and MR arthro-
graphic images, and it has a cordlike appearance
with mild expansion in the vicinity of its insertion
to the femoral head. On axial or axial oblique
images, the inferior two-thirds of the ligamentum
teres have a 2—4-mm thick flattened bandlike ap-
pearance and smooth margins, and a slightly lob-
ulated appearance may be seen. This appearance
gently transitions into a more round or oval shape
nearer to the femoral attachment and terminates
in a tightly bound, rounded or slightly ovoid liga-
ment at the attachment to the fovea capitis.
Abnormalities of the ligament that may be seen
at MR arthrography include hypertrophy, fraying,
discontinuity, and increased signal intensity (Fig
11) (9,13). At conventional MR imaging, edema
may be seen adjacent to the ligament in the ac-
etabular (cotyloid) fossa. However, such edema
may be difficult to appreciate at MR arthrography
because of the confounding effects of gadolinium

radiographics.rsna.org

contrast material on intraarticular structures. Be-
cause partial and complete tears of the ligamen-
tum teres are most common near the fovea capitis
femoris, close attention should be paid to this re-
gion when evaluating MR, MR arthrographic, and
CT arthrographic images of the hip (8).

Accurate assessment of ligamentum teres tears
requires the combined use of coronal and axial or
axial oblique imaging planes. The axial oblique
plane is particularly useful for differentiating
grades of ligamentum teres injuries, particularly
because individual coronal images may depict
segments of the ligamentum teres fibers. Use of
the axial oblique plane increases the specificity of
MR, CT arthrography, and MR arthrography for
differentiation of partial and complete ligamen-
tum teres tears because the ligament is seen in
cross section.

In acute ligamentum teres tears, primary signs
of ligament rupture such as discontinuity of the
ligament and a wavy or lax contour are visible
at MR imaging, CT arthrography, and MR ar-
thrography. The injured ligamentum teres usually
demonstrates increased signal intensity on T2-
weighted, fat-suppressed proton-density, or T2x-
weighted MR images. An edematous soft-tissue
mass may be seen in the region of the torn fibers.
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a. b. c.

Figure 12. Complete tear of the ligamentum teres. (a, b) Coronal (a) and axial oblique (b) T1-weighted MR arthro-
grams obtained with the leg in traction show a chronic, complete tear of the ligamentum teres at its foveal attachment
(arrow) and severe secondary instability, recognizable by a marked increase in joint space when the leg is in traction.
Cam-type femoroacetabular impingement also is seen, with an abnormal protuberance at the femoral head-neck
junction (arrowhead in b). (¢) Arthroscopic image shows a tear in the ligamentum teres at the foveal attachment.

a. b.

Figure 13. Partial tear of the ligamentum teres in a patient with a history of groin pain,
catching, and locking. Coronal (a) and axial (b) CT arthrograms show extension of con-
trast material into the proximal part of the ligamentum teres and irregularity of the same
part of the ligament (arrow), findings indicative of a partial tear.

Widening of the entire ligament with blurring of
the ligamentum teres fascicles, a finding due to
edema or hemorrhage, is seen in the presence of
an interstitial tear. Secondary nonspecific signs of
acute ligamentum teres tears include edema in
the acetabular fossa, synovitis, and joint effusion.
The diagnostic accuracy of CT arthrography
and MR arthrography in particular is far superior
to that of MR imaging for evaluation of ligamen-
tum teres tears. This accuracy is particularly im-
portant for chronic lesions, which may not dem-
onstrate the secondary signs of rupture that are
seen in acute tears. In chronic ligamentum teres
tears, a focal loss of continuity and elongation
of the ligament, which may already have an ir-
regular or lax contour, may be seen (Fig 12). The

ligamentum teres also may appear abnormally
attenuated in patients with chronic tears.

Accurate assessment of partial ligamentous
tears is more difficult than that of complete dis-
ruption. Partial tears of the ligamentum teres are
characterized by abnormal intrasubstance signal
intensity and concomitant morphologic altera-
tions such as thickening secondary to scar forma-
tion, abnormal attenuation of the ligament, and
focal partial loss of continuity (Figs 13, 14). CT
arthrography and MR arthrography best delin-
eate morphologic contour alterations and partial
fluid-filled defects.
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a. b. c.

Figure 14. Partial tear of the ligamentum teres. (a, b) Coronal T1-weighted fat-suppressed (a) and axial T1-
weighted (b) MR arthrograms obtained in the same patient as Figure 13 show intraarticular extension of contrast
material into a partial-thickness tear of the proximal part of the ligamentum teres (arrow). (c) Arthroscopic image
shows the partial, superficial flaplike tear (arrows). The rest of the ligamentum teres was intact (arrowhead).

C.

Figure 15. Degeneration of the ligamentum teres. Axial (a), coronal (b), and sagittal (c, d)
MR arthrograms show diffuse degenerative thickening of the ligamentum teres (arrows), a
finding that is most pronounced proximally. No increased signal intensity is seen. The patient
had no history of trauma but reported groin pain and hip locking.

Mucinous or mucoid degeneration represents degeneration usually is associated with other
a response of the ligamentum teres to degen- degenerative intraarticular joint conditions such
eration or chronic tears. Mucinous or mucoid as cartilage injuries and secondary subchondral

changes (eg, cysts and sclerosis). MR imaging
and MR arthrographic findings of mucoid degen-
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a.

Figure 16. Acute avulsion fracture of the ligamentum teres. (a, b) Coronal (a) and axial oblique (b) T2-weighted
fat-suppressed MR images show an acute avulsion fracture of the foveal attachment of the ligamentum teres (arrow)
and mild associated marrow edema. (c) Arthroscopic image shows a displaced avulsion fracture (arrow) at the foveal

C.

insertion of the ligamentum teres.

17a. 17b.

18.

erative changes include increased signal intensity
of the ligamentum teres on T1- and T2-weighted
sequences. Often these degenerative changes are
associated with irregular ligament contours and
focal areas of partial, or, less commonly, com-
plete loss of continuity. These changes are best
depicted at CT or MR arthrography; however,
it may be difficult to differentiate a degenerative
tear from a traumatic tear (Fig 15). In such cases,
correlation with the patient’s clinical history helps
determine the cause.

Avulsion fractures of the foveal attachment of
the ligamentum teres may be nondisplaced, par-

17c.

Figures 17, 18. (17) Congenital absence of the ligamentum teres
in a patient with DDH. Coronal (a), axial oblique fat-suppressed (b),
and sagittal fat-suppressed (c) T1-weighted MR arthrograms show
a complete absence of the ligamentum teres (arrows) and exces-
sive joint distraction, a finding indicative of moderate instability.
(18) Photograph of a coronal cadaveric section shows a complete
absence of the ligamentum teres and a hypoplastic fovea capitis
femoris (arrow).

tially displaced, or completely displaced. Com-
pletely displaced avulsion fractures of the liga-
mentum teres may be clearly seen at MR arthrog-
raphy; however, partial or nondisplaced avulsion
fractures may be overlooked. In these cases, care-
ful evaluation of the signal intensity of marrow
on T2-weighted or proton-density fat-suppressed
images is essential (Fig 16). CT arthrography
allows for better assessment of nondisplaced frac-
ture fragments than MR arthrography.

Congenital absence of the ligamentum teres is
rare, and its existence is still under debate in the
literature. It is difficult to differentiate between
congenital absence and a chronic complete tear
of the ligamentum teres. Complete absence of the
ligamentum teres and a shallow fovea are indica-
tive of congenital absence (Figs 17, 18).
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Treatment: Current and Future
Currently, ligamentum teres lesions are treated
arthroscopically (11,37-39). Although the in-
dications for treatment are evolving, common
indications include pain or mechanical symptoms
associated with MR imaging findings of ligamen-
tous hypertrophy, tearing (partial or complete),
or edema in the acetabular fossa (8,38). Although
it is uncommon, avulsion fracture of the ligamen-
tum teres with intraarticular osteochondral frag-
ments is another indication for surgery (40). Pro-
longed unexplained hip pain with negative imag-
ing results and relief of symptoms after injection
of anesthetics into the hip is another indication
for arthroscopy, although it is not necessarily as-
sociated with a torn ligamentum teres.

Treatment options for ligamentum teres le-
sions currently are limited to débridement and
shrinkage. Débridement of frayed and torn liga-
mentum teres fibers—or the stump in the case of
complete tears—relieves mechanical symptoms
and pain (8,38,39). It is easiest to perform with
the hip in external rotation because this position
moves the ligament anteriorly and allows im-
proved visualization and access to the area being
treated. In the case of partial tears, if shrinkage
(with a radiofrequency ablation probe) is to be
performed, it is important that the hip be in a
neutral position and that careful attention to de-
tail is paid because over-shrinkage may result in
limitation of external hip rotation. After shrinkage,
a fibroplastic response may increase or improve
the biomechanical strength of the remaining fi-
bers of the ligamentum teres.

Although isolated tears of the ligamentum
teres may occur, most tears are associated with
other intraarticular conditions such as labral tears
and cartilage lesions (8,25). Complete tears of
the ligamentum teres typically carry a much more
guarded prognosis because the original injury,
which often is severe, predisposes the hip to de-
velopment of degenerative arthritis. Interestingly,
this predisposition also applies to hips with a
complete tear of the ligament but no macroscopic
(visible) damage to other structures.

In patients with a complete tear and a stump
with an attached bone fragment, arthroscopic
débridement has good results, particularly if no
associated acetabular fracture or femoral or ac-
etabular osteochondral defect is present (7,40).
As was previously noted, patients with a complete

radiographics.rsna.org

ligamentum teres tear have a guarded prognosis
because of the high incidence of premature de-
generative arthritis among these patients, which
presumably is a result of the original injury.

Reports of ligamentum teres reconstruction
are limited; there is only one anecdotal report of
reconstruction with a fascia lata autograft. Given
the relatively rapid progression of ACL recon-
structions and the proposed similarities between
the ACL and the ligamentum teres, it is possible
that open or arthroscopic ligamentum teres re-
construction may be a common procedure in the
near future.

More studies with larger series and longer
follow-up are needed to better understand the
anatomy, biomechanics, and mechanisms of
injury, as well as the role of imaging in deci-
sion making and the role of débridement in the
setting of ligamentum teres injuries. However,
given its similiarities with the ACL, there is
optimism about the future of ligamentum teres
reconstruction.

Conclusions
Lesions of the ligamentum teres are an increas-
ingly recognized cause of persistent hip pain and
should be considered in the differential diagnosis
even when imaging results are negative. Conven-
tional (nonarthrographic) CT and MR imaging
appear to have a limited role in the evaluation of
ligamentum teres injuries. CT and MR arthro-
graphy have emerged as the modalities of choice
for preoperative imaging of these injuries. To
date, preoperative detection of ligamentum teres
tears has been disappointing, but with appropri-
ate imaging and a high level of suspicion, preop-
erative detection of these injuries should improve.
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Page 1638

The ligamentum teres predominantly arises from the transverse acetabular ligament along the inferior
margin of the acetabulum. It is attached to the periosteum by two bands (fascicles), which are located
along the ischial and pubic margins of the acetabular notch.

Page 1641

At CT and MR imaging, the ligamentum teres has a smooth contour and a relatively homogeneous
structure, and at MR imaging it is hypointense on all pulse sequences, although areas of slightly
increased signal intensity may be seen near its attachment to the fovea capitis femoris, a finding that
may be due to the “magic angle” artifact.

Page 1643
First, the ligamentum teres may be to the hip what the anterior cruciate ligament (ACL) is to the
knee: a strong intrinsic stabilizer that resists joint subluxation forces.

Page 1644

Although a torn ligamentum teres typically is associated with hip dislocation, partial or complete tears
may occur in the setting of other joint stresses such as a flexion-adduction stress, which occurs when a
patient falls on the ipsilateral knee with the hip flexed, or a sudden twisting injury (usually external
rotation) of the hip.

Page 1646

Because partial and complete tears of the ligamentum teres are most common near the fovea capitis
femoris, close attention should be paid to this region when evaluating MR, MR arthrographic, and
CT arthrographic images of the hip.
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