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The hip is a complex ball-and-
socket joint comprising the ac-
etabulum, proximal femur, and 

articular cartilage. In addition, the capsu-
lolabral tissues and surrounding muscles 
and tendons stabilize the hip, dictate its 
range of motion, and enhance its func-
tion. Familiarity with the spectrum of 
magnetic resonance imaging (MRI) ap-
pearances of the hip is necessary to rec-
ognize normal variants and distinguish 
them from true pathologic conditions.

This article provides a brief overview 
of considerations in tailoring protocols 
of the bony pelvis and hip to optimize 
detection of both intra- and extra-articu-
lar hip pathology, followed by a review 

of common labral, osteocartilaginous, 
and soft tissue variants that can be mis-
taken for true pathology.
 
Imaging protocol

Dedicated MRI protocols for imag-
ing the pelvis and hip vary among in-
stitutions, but there are key elements 
common to most. In patients with non-
specific hip pain, even unilateral symp-
toms, large field-of-view (FOV) images 
of the pelvis (30 cm or more) are com-
monly performed, spanning the region 
from the iliac crests to the level of the 
lesser trochanters. This prevents other 
pelvis pathology that can mimic hip pain 
from being overlooked. Coronal T1-
weighted images without fat suppression 
are best for revealing detailed anatomy 
and evaluating bone marrow and mus-
culature. Large FOV fluid-sensitive 
sequences, either T2-weighted with fat 
suppression or short tau inversion recov-
ery (STIR), are obtained in the coronal 
and axial planes and are used to evaluate 
for fractures, fluid collections, and inju-
ries involving tendon or muscle. Larger 

slice thicknesses (5-7 mm) with small 
interslice gaps can be permitted for these 
large FOV images. For pelvic imaging, 
depending on patient body size, either a 
torso phased array coil or a larger body 
coil can be used. Depending on the refer-
ring clinician, dedicated imaging of the 
symptomatic hip may be performed only 
based on the clinical examination and 
clinical question.

Dedicated imaging of the symptom-
atic hip should be performed using a 
surface coil, such as a cardiac phased 
array coil, with the smallest possible 
FOV (15-20 cm) extending from the 
top of the anterior inferior iliac spine 
to the bottom of the lesser trochanter. 
Small-FOV images with fluid-sensitive 
sequences (proton density [PD] or T2-
weighted with fat suppression) provide 
the best evaluation of the acetabular 
labrum and articular cartilage on non-
arthrographic examinations. Small slice 
thickness (2-3.5 mm) with minimal or 
no interslice gap is important for these 
acquisitions. Plane selection in hip im-
aging is challenging, as the hip joint is 
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a highly curved structure with closely 
opposed cortical surfaces and relatively 
thin articular cartilage, making it par-
ticularly susceptible to partial volume 
averaging.1 Traditional (axial, sagittal, 
and coronal) planes are used, as are off-
axis planes (oblique axial and oblique 
sagittal). Routine radial imaging to 
assess labral and femoral head mor-
phology can be performed to visualize 
multiple segments of the labrum and 
articular cartilage in cross section.2 For 
MR arthrography, multiplanar small-
FOV images with T1- and T2-weight-
ing, both with fat suppression, help to 

delineate fluid- or contrast-filled clefts 
in the labrum or cartilage and paralabral 
cysts. Indirect MR arthrography, which 
entails imaging after administering in-
travenous gadolinium followed by ex-
ercising the extremity of interest, has 
been reported accurate in labral tear de-
tection and is utilized in some centers.3,4 
MR arthrography can be helpful to the 
surgeon, as anesthetic is administered 
as part of the injectate; this can provide 
additional information on pain relief 
and has been found to be 90% accurate 
in those with intra-articular pathology 
in at least one study.5 

Conventional MRI and MR arthrog-
raphy are both excellent detectors of 
extra-articular pathology of the hip, 
whereas the latter has been shown 
superior in detecting intra-articular 
pathology, particularly labral tears. 
Meta-analysis data suggest pooled 
sensitivity and specificity of 66% 
and 79%, respectively, for conven-
tional MRI in detecting labral tears, 
compared to 87%–97% and 64% for 
MR arthrography.6,7 MR arthrogra-
phy is also superior for evaluating 
the articular cartilage, with sensitivi-
ties ranges of 71-92% compared to 
58–83% for conventional MRI.8-10 
Examinations performed at 3.0T pro-
vide higher resolution and greater 
signal-to-noise compared to those 
performed at 1.5T, with some data 
suggesting conventional MRI at 3.0T 
has similar to slightly higher detection 
for labral tears than MR arthrography 
performed at 1.5T.11 Protocols using 
3D acquisitions may potentially re-
duce scan time without sacrificing di-
agnostic accuracy. One study of MR 
arthrography of the hip at 3.0T dem-
onstrated that sensitivity and specific-
ity for labral pathology did not differ 
significantly between conventional 
multiplanar 2D acquisitions and a 
single isotropic 3D sequence recon-
structed into multiple planes.12

Labral pitfalls 
Normal labrum

The labrum is a fibrocartilaginous 
structure attached to the peripheral 
acetabulum. It facilitates appropri-
ate acetabular formation during skel-
etal maturation, stabilizes the femoral 
head by deepening the acetabulum, 
and seals synovial fluid within the hip 
joint. The normal labrum is most fre-
quently triangular in morphology but 
demonstrates an increasingly rounded 
and irregular shape in asymptomatic 
hips with increasing age.13 The la-
brum reportedly is absent in 3% of 
patients.14 There is also a wide range 
of normal labral signal characteris-
tics, including intermediate signal 
intensity on T1-, proton density-, and  

FIGURE 1. Sublabral sulcus. Coronal 
T1-weighted fat-suppressed MR arthro-
gram image of the right hip in a 19-year-old 
woman shows a thin, smooth, linear exten-
sion of intra-articular contrast at the superior 
chondrolabral junction (arrowhead). The 
typical location, depth, smooth margins and 
absence of signal abnormality in the adja-
cent labrum helps to distinguish this varia-
tion from a labral tear.

FIGURE 2. Perilabral recess. Coronal 
T2-weighted fat-suppressed MR arthrogram 
image in a 51-year-old man demonstrates 
fluid signal interposed between the labrum 
and the joint capsule (arrow). Note that the 
superior insertion of the joint capsule is sev-
eral millimeters above the acetabular roof. 

FIGURE 3. Os acetabuli. Coronal T1-weighted MR image (A) in a 28-year-old man demon-
strates a rounded structure following marrow signal intensity (arrowhead), which is separate 
from the adjacent acetabulum. Coronal CT image (B) from the same patient demonstrates 
that the structure identified on MR corresponds to a well-corticated ossicle (arrowhead).
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T2-weighted images and, less com-
monly, high signal intensity on T2-
weighted images. 

Diagnostic criteria for labral tears 
includes the presence of labral dis-
tortion, high signal intensity on T2-
weighted imaging, or gadolinium 
contrast extending into the labral sub-
stance or acetabular-labral junction. 
An adjacent paralabral cyst is a use-
ful secondary sign of a labral tear and 

should increase diagnostic confidence 
or raise suspicion for a labral tear.15 
The most common location of labral 
tears is anterosuperior.16-18     

Sublabral sulcus
Normal labral variants that manifest 

as high T2-weighted signal in or ad-
jacent to the labrum can be mistaken 
for a labral tear. One common variant, 
the sublabral sulcus, is seen in up to 
25% of patients.19 MR imaging char-
acteristics include a linear shape with 
smooth edges, location at the chondro-
labral junction (undermining the la-
brum rather than extending into it), not 
full-thickness, and absence of signal 
changes elsewhere in the labrum (Fig-
ure 1). The sublabral sulcus can occur 

anywhere in the labrum, but it most 
commonly appears posteroinferiorly 
(48%) or anterosuperiorly (44%), fol-
lowed by posterosuperiorly (4%) and 
anteroinferiorly (4%).19 Several stud-
ies have questioned whether sublabral 
sulci actually represent partial or par-
tially healed labral tears, including one 
published by Magerkurth et al, who 
found no sublabral sulci with either MR 
arthrography or arthroscopy in a small 
series of patients younger than 17 years 
old.20 In distinguishing between a labral 
tear and a sulcus, a labral tear should be 
suspected if the abnormality is located 
within the anterosuperior aspect of the 
labrum, accompanied by appropriate 
clinical history, and intra-articular anes-
thetic brings pain relief.

FIGURE 4. Supraacetabular fossa.  Anteroposterior radiograph of the right hip (A) in a 15-year-old boy demonstrates an apparent depression/
defect in the articular surface of the right acetabulum at the 12 o’clock position (arrowhead).  Coronal T2-weighted fat-suppressed MR arthro-
gram image (B) shows this to be a defect in the acetabular roof located lateral to the acetabular fossa. Coronal T1-weighted fat-suppressed MR 
arthrogram image (C) shows that this defect is filled with articular cartilage, suggesting it may be occult at arthroscopy. The classic location, 
smooth margins, and lack of associated bone marrow edema distinguish the SAF from a pathologic lesion of the articular cartilage or subchon-
dral bone plate. 

FIGURE 5.  Stel late crease. Coronal 
T1-weighted fat-suppressed MR arthro-
gram image in a 23-year-old woman dem-
onstrates a thin fluid-filled defect in the 
acetabular roof (arrowhead). Note that this 
is located more medially than expected for 
a supraacetabular fossa, and there is no 
associated defect in the underlying bone. 
The lack of subchondral bone marrow 
edema or adjacent chondral abnormality 
helps distinguish the stellate crease from a 
true cartilage abnormality. Moreover, this 
would be a very unusual location for an iso-
lated cartilage defect.

FIGURE 6. Synovial herniation pit. Coronal T2-weighted fat-suppressed image (A) in a 
23-year-old woman demonstrates a small, round hyperintense lesion at the anterior femoral 
head-neck junction (arrowhead). Noncontrast CT image (B) from the same patient shows a 
corresponding lucent lesion with a non-aggressive appearing sclerotic rim (arrowhead).
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Perilabral sulcus
A perilabral sulcus or recess is a nor-

mal potential space interposed between 
the labrum and overlying joint capsule. 
These are most conspicuous in the supe-
rior joint space, where the joint capsule 
inserts several millimeters superior to 
the labrum (Figure 2), but they can also 
be seen along the anterior and posterior 
joint capsule. Perilabral sulci are easy 
to detect if the joint is distended with a 

joint effusion or contrast, as is the case 
in MR arthrography. However, if the 
joint is not distended, a small volume 
of trapped fluid in the perilabral recess 
may mimic a paralabral cyst.21 If the 
perilabral sulcus is large, it may mimic 
capsular stripping.

Osteocartilaginous pitfalls 
Os acetabuli

An os acetabuli is a small accessory 
ossification center located adjacent to 
the acetabular rim present in 2-3% of 
the population.22 On radiography, they 
appear as a well-corticated ossicle adja-
cent to the acetabulum, most common 
anterosuperiorly. On MRI, these ossicles 

follow marrow signal intensity and are 
separated from the acetabulum by a thin 
cartilage rim (Figure 3). At least one se-
quence without fat suppression is neces-
sary to discern the typical appearance of 
marrow within the ossicle and to ensure 
the ossicle is not confused with a labral 
tear. When located in the acetabular 
fossa (os acetabuli centrale), they may 
mimic an intra-articular body.23 Os ac-
etabuli can also be acquired as sequelae 
of incompletely healed fractures or ossi-
fication of the acetabular labrum. These 
structures are typically asymptomatic; if 
large enough, however, they may con-
tribute to symptoms of femoroacetabular 
impingement.

FIGURE  7. Iliopsoas bursa. Axial T1-weighted MR arthrogram image of the right hip (A) in a 66-year-old woman demonstrates a fluid-
gadolinium level (open arrow) next to the iliopsoas tendon (solid arrow), confirming communication of the iliopsoas bursa with the hip joint. 
T1-weighted fat-suppressed MR arthrogram images in the sagittal (B) and oblique axial (C) planes demonstrate the characteristic appearance 
of ovoid fluid collections (stars) on either side of the iliopsoas tendon (arrow).

FIGURE 8. Obturator externus bursa. Coro-
nal T1-weighted fat-suppressed MR arthro-
gram image (A) in a 59-year-old woman 
demonstrates rounded, inferomedial exten-
sion of gadolinium (star), which commu-
nicates with the hip joint via a narrow neck 
(arrowhead). There is inferior displacement 
of the obturator externus muscle (arrow). 
Axial T2-weighted fat-suppressed image (B) 
demonstrates this same contrast-filled out-
pouching (star) in the plane of the obturator 
externus muscle and separate from the hip 
joint capsule (arrow).

FIGURE 9. Pectinofoveal fold and ligamentous plica. Coronal T1-weighted fat-suppressed 
image from an MR arthrogram of the right hip (A) in a 21-year-old woman shows the normal 
appearance of the pectinofoveal fold as a thin, hypointense curvilinear structure extending from 
the inferomedial femoral head-neck junction to its inferior attachment onto the inferior joint cap-
sule (arrow). Immediately adjacent to the ligamentum teres is a ligamentous plica seen as a fine, 
linear, slightly undulating hypointense structure (B, arrowhead) within the joint space.  
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Supraacetabular fossa
The supraacetabular fossa (SAF) is 

a defect in the subchondral bone at the 
12 o’clock position of the acetabular 
roof, with an incidence in the popula-
tion of approximately 10%. On average, 
the SAF is located 8 mm lateral to the 
acetabular notch in the coronal plane. 
Though the overlying articular carti-
lage is intact, its location at the weight-
bearing portion of the acetabulum poses 
a risk for this variant to be incorrectly 
described as an osteochondral or chon-
dral defect of the acetabular cartilage. 
It can be differentiated from a patho-
logic lesion of the acetabulum by its 
smooth margins, absence of subjacent 
bone marrow edema, and absence of 
adjacent cartilage irregularity or signal 
heterogeneity (Figure 4). The average 
size of a SAF is 5.2 x 4.5 mm in width 
and 3 mm in depth.24 SAF can be either 
partially or completely filled with car-
tilage. A SAF filled with cartilage may 
be arthroscopically occult but may fill 
with synovial fluid or contrast on MR 
arthrography.24,25 

Stellate crease
Another variant of the acetabu-

lar roof is the stellate crease, which is 

typically an arthroscopic finding only. 
While the SAF is a focal defect of bone, 
the stellate crease is a focal defect of ar-
ticular cartilage. It is located more me-
dially within the acetabular roof than 
the SAF, immediately adjacent to the 
acetabular notch (Figure 5). It is a thin, 
star-shaped focal bare area devoid of ar-
ticular cartilage and can be mistaken for 
a pathologic defect at MRI and arthros-
copy. Its characteristic shape, location, 
clean margins, and lack of associated 
bone marrow abnormality help distin-
guish the stellate crease from a true car-
tilage abnormality.21,24,26,27 In addition, 
acquired cartilage defects should not be 
limited to just this location.

Synovial herniation pit
A synovial herniation pit, also 

known as “Pitt’s pit,” is commonly 
encountered on radiography as a well-
circumscribed round or oval lucency 
with a surrounding narrow zone of 
sclerosis located in the subchondral 
or subcortical anterosuperior femoral 
neck. On MRI, it demonstrates cen-
tral T2-weighted hyperintensity with 
a corresponding low signal intensity 
rim (Figure 6). These lesions are oc-
casionally associated with marrow 

edema. Synovial herniation pits are 
typically less than 1 cm but have been 
reported to enlarge over time.28 Patho-
logically, these lesions are composed 
of fibrocartilaginous tissue and were 
originally hypothesized to represent 
sequelae of extra-articular structures 
such as the iliopsoas tendon or ilio-
femoral ligament exerting pressure 
on the underlying synovium, result-
ing in herniation of synovium into the 
underlying bone through a cortical 
defect.29 More recently, synovial her-
niation pits are postulated to represent 
sequelae of repeated contact between 
the femoral head-neck junction and 
acetabulum, supported by at least one 
study showing a higher incidence in 
patients with femoroacetabular im-
pingement compared to the normal 
population (33% versus 5%, respec-
tively).30 Given the risk of progression 
to primary osteoarthritis in patients 
with femoroacetabular impingement, 
identification of a synovial herniation 
pit warrants close attention to femoro-
acetabular morphology.31

Soft tissue pitfalls 
Iliopsoas bursa

The iliopsoas bursa is located lateral 
to the femoral artery and vein and deep 
to the myotendinous portion of the ilio-
psoas muscle. It is the largest bursa in the 
body, measuring up to 3 x 6 cm.32 It is 
present in most individuals and directly 
communicates with the hip joint in ap-
proximately 15% of cases.32 When dis-
tended with fluid or debris, it assumes a 
characteristic appearance of one or two 
ovoid or teardrop shaped collections on 
either side of the iliopsoas tendon (Fig-
ure 7). The bursa travels along with the 
iliopsoas tendon toward the tendon at-
tachment on the lesser trochanter. The 
bursa can also extend cephalad into the 
iliac fossa, where it can become quite 
large. Though iliopsoas bursitis can be a 
cause of hip pain, it is important to con-
sider communication between the hip 
joint and iliopsoas bursa, as a distended 
or debris-filled bursa may reflect intra-
articular pathology rather than bursi-
tis.33,34 It is also important not to mistake 

FIGURE 10. Peritrochanteric edema. Coronal STIR MR image of the pelvis (A) and coronal 
T2-weighted fat-suppressed image of the right hip (B) in a 25-year-old woman with right hip 
pain depict increased signal intensity paralleling both the affected and asymptomatic greater 
trochanters (arrows). There is no fluid distention of the trochanteric bursae and the underlying 
gluteus medius tendon fibers are intact, thin, and homogeneously hypointense (arrowheads). 
This imaging appearance is compatible with peritrochanteric edema without findings of gluteal 
tendinopathy, tendon tear, or trochanteric bursitis. This finding is commonly bilateral, asymp-
tomatic, and seen in older patients. Note a small amount of fluid within the left subgluteus 
medius bursa and deep to the right iliotibial band.
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the bursa for a paralabral cyst, cystic 
mass, or pelvic lymphadenopathy. It is 
the authors’ experience that paralabral 
cysts invariably lie lateral to the iliopsoas 
tendon, whereas bursitis usually starts 
medial to the tendon or envelops it from 
both sides.

Obturator externus bursa
The obturator externus bursa is a 

potential space located between the 
obturator externus tendon and the is-
chiofemoral capsular ligaments at the 
posterior aspect of the hip joint capsule. 
It communicates with the hip joint in 
all cases, and is considered by some to 
represent an articular recess rather than 
a true bursa.35,36 On MRI, the obtura-
tor externus bursa can be a site where 
intra-articular bodies and joint fluid col-
lect. MR arthrography can distend the 
capsule and fill the bursa with contrast 
(Figure 8); it should not be mistaken for 
a rent or partial tear of the joint capsule. 

Plicae and pectinofoveal fold
Several normal synovial reflections in 

the hip can be mistaken for intra-articular 
pathology. The ligamentous plica is lo-
cated within the acetabular fossa at the 
acetabular attachment of the ligamen-
tum teres. The neck plica parallels the 
femoral neck, most commonly along the 
anterior joint capsule. The labral plica is 
found at the inferomedial margin of the 
acetabular labrum. The ligamentous and 
labral plicae are particularly problem-
atic, since they can mimic tears of the 
ligamentum teres and acetabular labrum, 
respectively. Plicae are thin, linear, and 
smooth, in contrast to the irregular and 
undulating appearance of a torn ligamen-
tum teres or the triangular or trapezoidal 
shape of a torn section of labrum. Plicae 
are considered to be embryonic remnants 
and are seldom symptomatic unless they 
become entrapped by or between adja-
cent structures. The labral plica, due to 
its proximity to the labrum and trans-
verse ligament, is considered to have 
the highest potential to produce symp-
toms.21,27 In contrast, the pectinofoveal 
fold has no symptomatic potential. The 
pectinofoveal fold is a linear thickening 

of the medial hip joint capsule which 
contains branches of the retinacular ar-
teries and the medial circumflex femo-
ral artery. It extends inferiorly from the 
more superomedial joint capsule to its 
inferior attachment, either on the infero-
medial femoral neck or on the joint cap-
sule itself (Figure 9). It can be smooth 
or irregular, and is present in more than 
95% of patients at MR arthrography.37 

Peritrochanteric edema
Lateral hip pain is a common in-

dication for hip imaging. Along with 
clinical history and physical exami-
nation, MRI can contribute to the di-
agnosis of “greater trochanteric pain 
syndrome,” which is a cause of lateral 
hip pain posited to be due to a variety of 
causes, including peritrochanteric bur-
sitis, external snapping hip, and tears 
or tendinopathy of the gluteal tendons. 
Though frank tendon tears and imaging 
findings of bursitis have been shown to 
correlate with symptoms of lateral hip 
pain, the finding of peritrochanteric 
edema alone, identified as increased 
T2-weighted signal but not a true fluid 
collection paralleling the greater tro-
chanter on axial or coronal MR images 
(Figure 10), does not correlate with hip 
pain.38,39 Its frequency increases with 
patient age and is frequently bilateral. 
Although gluteal tendinopathy oc-
curs more commonly in women, there 
is no gender predilection associated 
with peritrochanteric edema.39 Peritro-
chanteric edema is extremely common 
in patients undergoing hip imaging, 
and may represent the mildest end of a 
spectrum of lateral hip pathology at its 
asymptomatic stage. When it occurs in 
isolation, particularly bilaterally and 
in an older patient, it can be relegated 
to the findings section of a report  
and should not be used to suggest  
findings of greater trochanteric pain 
syndrome.40 

Summary
Several labral, osteocartilaginous, 

and soft tissue normal variants exist 
around the hip joint that may mimic, 
and must be distinguished from, true 

pathologic conditions. Awareness of 
these conditions can prevent unneces-
sary evaluation or intervention. Ad-
ditionally, although these entities are 
typically asymptomatic, some normal 
variants may herald an underlying pro-
cess such as abnormal biomechanics, 
which may predispose the hip to dis-
ease. MR arthrography can increase 
specificity and diagnostic confidence in 
uncertain cases.
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