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Abstract
Purpose To highlight the spectrum of pathology and patterns of gluteus minimus tendon tearing observed onMR imaging of the
hip.
Methods and materials Retrospective review of consecutive hip MRI exams with findings of gluteus minimus tendon (GMin)
pathology. A total of 194 exams in 178 patients (148 female, mean age 61) were reviewed. MRI exams are assessed for GMin:
tendinopathy, partial, or complete tendon tears. GMin muscular fatty atrophy, enthesopathic cortical irregularities of the greater
trochanter (GT), and peri-trochanteric edema or bursal fluid collections were assessed in all cases. In all cases of complete GMin
tendon tearing, position and relationship of GMin tendon were assessed relative to its normal insertion site and adjacent soft
tissues.
Results Clinical indications for MR imaging included hip pain (n = 151), and weakness or altered gait (n = 13). Insertional GMin
tendinopathy was seen in 72, partial tearing in 81, and complete tendon tearing in 40 cases. Complete tendon tearing without
proximal retraction was observed in 38/40 cases with soft tissue continuity visualized between distal tendon fibers and the
proximal vastus lateralis muscle. Peri-trochanteric bursal fluid (n = 61), osseous irregularities of the GT (n = 118), and fatty
atrophy GMin (n = 102) were statistically associated with partial or complete GMin tendon tearing (p < 0.001).
Conclusions The spectrum of GMin tendon pathology observed onMR imaging ranges from tendinopathy to complete tears. The
majority of complete distal GMin tendon tears from the greater trochanter show continuity of distal tendon fibers with the
proximal vastus lateralis, distally tethering and limiting proximal tendon retraction.
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Introduction

The gluteus minimus (GMin) is a functional component of the
abductor gluteal complex of the hip, contributing to hip stabi-
lization by centralizing the femoral head within the

acetabulum during gait, as well as hip abduction, flexion,
and internal rotation [1, 2]. The main tendon of the gluteus
minimus inserts along the lateral aspect of the anterior facet of
the greater trochanter of the proximal femur (Fig. 1).
Pathology of the terminal tendon of the gluteus minimus in-
cludes a spectrum of conditions ranging from degenerative
tendinosis or tendinopathy to partial and complete tendon
tearing. Such pathology is particularly common in older fe-
male patients, and may be associated with clinical features of
greater trochanteric pain syndrome (GTPS) [3–10] or as
asymptomatic findings [11].

Despite recognition of GMin tendon pathology as an im-
portant yet potentially under-recognized cause of hip pain and
symptoms, there is a relative paucity of detailed descriptions
of features and patterns of gluteus minimus tendon pathology
in the literature. The purpose of our investigation was to high-
light the spectrum and MR imaging patterns of gluteus
minimus pathology and tearing, with correlation to anatomic
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features of the muscle, its primary distal tendon insertion to
the anterior facet of the greater trochanter, and pathoanatomic
relevance of distal tendon fiber continuity with the anterior
head of the vastus lateralis.

Materials and methods

Patient selection

Institutional research ethics board approval with waiver of
consent was obtained for this retrospective study.

The eligible study cohort was derived from consecutive
MR imaging examinations of the hip performed at a single
institution between October 2008 and January 2019 with re-
port results including descriptive keywords of gluteus
minimus tendinopathy, tendinosis, or tear. Patients with prior
ipsilateral arthroplasty, fracture, or infection, as well as exam-
inations with inadequate image quality, were excluded from
study inclusion.

A total of 198 consecutive MR imaging examinations in
182 patients were identified from our institutional database
including terminology of gluteus minimus tendinopathy,
tendinosis, or tearing in the finalized exam report. Three

examinations were excluded from study inclusion due to pres-
ence of a prior hip fracture, and one examination was excluded
due to non-diagnostic/incomplete MRI acquisitions, yielding
a final study cohort of 194 MRI hip examinations (“study
cases”) in 178 patients (16 patients bilateral MRI hip exams).
A total of 163 MRI exams were performed according to insti-
tutional routine hip protocol, and in 31 cases, hip imaging was
performed according to institutional femoroacetabular im-
pingement assessment protocol. MRI exams were of the left
hip in 80 cases, and right hip in 114 cases.

Study patients included 148 female and 30 males, with a
mean age of 61 years (range 21–94 years, median 62 years).

MR imaging

MR imaging examswere performed using institutional routine
hip or femoroacetabular impingement assessment protocols
(Supplemental Table). Routine hip MRI exams were per-
formed on a 1.5T MR imaging system with use of dedicated
multi-channel surface coils (Siemens AG, Erlangen,
Germany) and included turbo spin-echo; coronal T1 weighted
(TR/TE = 450/10 ms, 3 mm slice thickness, no interslice gap,
FOV = 36-38 cm), sagittal intermediate-weighted (TR/TE =
2500/30 ms, 3 mm slice thickness, no interslice gap, FOV =
20 cm), and axial T2-weighted fat suppressed (TR/TE = 3600/
70, = 3 mm slice thickness, no interslice gap, FOV = 20–
38 cm) acquisitions through the symptomatic hip and coronal
T2-weighted fat suppressed imaging of the entire pelvis (TR/
TE = 1800/30 ms, 5 mm slice thickness, no interslice gap,
FOV = 36–38 cm). Examinations performed with institutional
femoroacetabular impingement assessment protocol were per-
formed on a 3T MR imaging platform using dedicated multi-
channel surface coils (Siemens AG, Erlangen, Germany) and
included turbo spin-echo, coronal intermediate-weighted fat
suppressed (TR/TE = 4400/24, 2 mm slice thickness, no
interslice gap, FOV = 15 cm), sagittal intermediate-weighted
fat suppressed (TR/TE = 220,020, 3 mm slice thickness, no
interslice gap, FOV = 15 cm) axial T1 (TR/TE = 570/15 ms,
3 mm slice thickness, no interslice gap, FOV = 15 cm), radial
oblique intermediate-weighted acquisitions perpendicular to
the long axis femoral neck (TR/TE = 1800/21, 4 mm slice
thickness, FOV 16 cm) of the symptomatic hip, and large
field-of-view axial T2 weighted fat suppressed imaging of
the entire pelvis (TR/TE = 3600/62, 4 mm slice thickness, no
interslice gap, FOV = 36–38 cm).

MR imaging assessment

All MR imaging examinations were reviewed by a single
musculoskeletal radiologist (DAO) with 5 years of subspecial-
ty training and experience. A randomly selected subgroup of
63 cases were reviewed independently by a second musculo-
skeletal radiologist (LMW) with 26 years of experience, for

Fig. 1 Normal gluteus minimus insertions: 35-year-old female. Coronal
T1-weighted image through anterior aspect of the hip show the main
tendon of the gluteus minimus (arrowheads) arising from superficial fas-
cia of the gluteus minimusmuscle (asterisk) extending distally towards its
normal insertion along the anterior aspect of the greater trochanter. The
capsular attachment of the gluteusminimus (arrow) can be seen extending
medially to the superior ventral aspect of the hip joint capsule
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evaluation of inter-reader variability. Readers were blinded to
patient clinical symptoms, history, and prior MR imaging re-
sults and assessments.

On each MRI exam, the distal insertional tendons of the
gluteus minimus and gluteus medius were classified as normal
(Fig. 2); showing features of tendinopathy manifest by in-
creased intrasubstance T2 signal and morphologic increased
or decreased tendon thickness (Supplemental Fig. 6); partial
tearing with tendon irregularity and partial disruption of inser-
tional tendon fibers (Supplemental Fig. 7); or illustrating
changes of complete tendon tearing with complete disconti-
nuity of tendon insertional fibers and fluid-like T2 signal in-
terposed between distal tendon and its osseous insertion site
(Fig. 3), with or without associated proximal tendon retrac-
tion. In all cases with complete gluteus minimus tendon tear-
ing, continuity of the torn distal gluteus minimus tendon to
adjacent soft tissue structures including the proximal origin of
the vastus lateralis was evaluated (Figs. 3, 4), as was position
of the distal insertional aspect of the tendon in the transverse

plane, relative to its normal insertion to the anterior facet of the
greater trochanter on axial imaging.

Muscular fatty atrophic changes of the anterior, middle, or
posterior thirds of the gluteus minimus and gluteus medius
muscles were assessed on T1-weighted imaging in the trans-
verse plane at the level of the anterior inferior iliac spine. The
degree of fatty atrophy in each third (anterior, middle, poste-
rior) was graded according to the Goutallier classification sys-
tem initially developed for assessment of fatty infiltration of
the rotator cuff musculature [12]. Using this classification sys-
tem, grade 0 is indicative of normal muscle bulk, grade 1 mild
fatty infiltration, 2 increased fatty infiltration involving less
than 50% of the muscle, 3 fatty infiltration involving 50% of
muscle (equivalent fat and muscle), and grade 4 greater than
50% fatty infiltration.

Insertional osseous irregularity and enthesopathic change
was assessed at the anatomic insertion of the distal gluteus
minimus tendon to the anterior facet of the greater trochanter,
with osseous irregularity defined as osseous cortical

Fig. 2 a–d Normal insertion
gluteus minimus tendon: 47-year-
old male. Axial (a–c) fat sup-
pressed T2-weighted and sagittal
fat suppressed intermediate-
weighted (d) images through the
greater trochanter show normal
low signal intensity gluteus
minimus tendon (white arrow-
heads) extending distally to insert
along the lateral ridge of the an-
terior facet greater trochanter (ar-
row). Insertion of the gluteus
medius tendon (black arrowheads
in a and d) can be seen to the
superior-posterior facet of the
greater trochanter. Anatomic
proximity of distal insertion nor-
mal gluteus minimus tendon and
proximal origin of the vastus
lateralis (VL) can be seen (c and
d)
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Fig. 3 a–d Complete insertional
tear gluteus minimus: 68-year-old
female with 9-month history lat-
eral hip pain. Axial (a, b) fat
suppressed T2-weighted, sagittal
(c) fat suppressed intermediate-
weighted and coronal (d) fat sup-
pressed T2-weighted images
through greater trochanter and
right hip show tearing of the distal
gluteus minimus tendon (white
arrows) from anterior facet greater
tuberosity (white arrowheads).
The stripped gluteus minimus
tendon is seen displaced anterior-
ly and medially, with distal fibers
contiguous with proximal origin
vastus lateralis (VL, in b, c, and
d). Normal insertion posterior
tendon gluteus medius (black ar-
rowheads in a and c)

Fig. 4 a–c Complete tear gluteus minimus tendon: 62-year-old female
with history of systemic lupus erythematosus and clinical complaints of
left hip pain. Axial (a–c) fat suppressed T2-weighted images through
greater trochanter show anterior and medial displacement of the distal
gluteus minimus tendon (white arrows) torn from its insertion to the

anterior facet greater tuberosity (white arrowheads). The torn tendon is
thickened with heterogeneous intrasubstance increased signal, and can be
followed distally where distal fibers blend with fascia and proximal fibers
of the vastus lateralis (VL). A small associated trochanteric bursa (asterisk
in a) can be seen adjacent to the lateral margin of the greater trochanter
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irregularities protruding 2 mm or more from the underlying
cortex of the anterior facet of the greater trochanter [13].

All examinations were additionally assessed for presence
or absence of greater trochanteric fascial edema, defined as
poorly circumscribed fascial increased T2 signal changes,
and the presence or absence of a greater trochanteric bursa,
defined as a well-delineated fluid collection on T2-weighted
images measuring greater than 3 mm in minimum axial di-
mension subjacent to the greater trochanter [11, 14].

Statistical analysis

Statistical analysis was performed using SPSS software (IBM
SPSS, Version 26.0.01 Armonk, NY; IBM Corp). Inter-rater
agreement between the radiologist readers was assessed using
inter-class correlation Cohen’s kappa analysis, assuming a
two-way random model, with a 95% confidence level of
p < 0.05 [15]. Sample size determination for estimating inter-
reader correlation was based on sample size requirements suf-
ficient to keep the lower boundary of the 95% confidence
interval within a pre-determined confidence width (0.15), as-
suming substantial agreement (kappa 0.79) between two inde-
pendent readers [16]. The level of agreement was defined
based on the kappa coefficient (k) as described by Landis
and Koch [15]: 0.01–0.20 slight, 0.21–0.4 fair, 0.41–0.60
moderate, 0.61–0.80 substantial, and 0.81–1.00 almost
perfect.

Statistical relationships between gluteus minimus tendon
tears and gluteus medius tendon tearing, gluteus minimus
muscular fatty atrophy, trochanteric bursal fluid, and
enthesopathic cortical irregularity along the anterior facet of
the greater trochanter were evaluated using binomial logistic
regression, with a significance level of p < 0.05.

Results

Indications for MR imaging examination across the 194 study
cases, based on MRI referral histories provided, included in-
vestigation of symptoms of pain in 151 cases, and weakness or
alternations in gait in only 13 cases. No specific symptoms
were provided in the referral history of 30 cases. Clinical
referral details indicated suspected intra-articular hip patholo-
gy in 112 cases, suspected extra-articular hip pathology in 69
cases, and was not specified in 13 cases. In only 43 cases was
a specific differential diagnosis of abductor (gluteus medius or
minimus) tendon pathology, greater trochanteris bursitis, or
greater trochanteric pain syndrome provided in the MR imag-
ing referral history.

Interobserver agreement in assessment of the status of the
gluteus minimus tendon (normal, tendinosis, partial tear, com-
plete tear) was substantial (k = 0.790). Almost perfect interob-
server agreement was observed in the assessment of gluteus

minimus fatty atrophy (k = 0.838), with substantial to almost
perfect interobserver agreement in the MRI evaluation of the
presence of absence of greater trochanteric bursa (k = 0.695)
and enthesopathic cortical irregularities anterior facet greater
trochanter (k = 0.860).

Overall, the distal insertional aspect of the gluteus minimus
tendon was assessed as normal in 1 case, illustrating
tendinopathy in 72 cases, partial tearing in 81 cases and com-
plete tendon tearing in 40 hips (Table 1). In only 2 cases with
complete distal tendon tearing was proximal retraction of the
disrupted gluteus minimus tendon noted, with no proximal
retraction noted in the other 38 cases with complete tendon
tears. In 33 of the 38 cases with complete distal tendon tearing
from the anterior facet of the greater trochanter without prox-
imal tendon retraction, axial MR imaging at the level of the
anterior facet demonstrated anterior and medial displacement
of the torn tendon from its normal insertion to the anterior
lateral margin of the facet, with the other 5 cases showing
anterior displacement without medial or lateral displacement
in the transverse plane. The 38 non-retracted full thickness
gluteus minimus tendon tears demonstrated soft tissue conti-
nuity of torn distal gluteus minimus tendon fibers with fascia
and superior insertional fibers of the anterior superior origin of
the vastus lateralis (Figs. 3, 4).

In our study cohort of 194 hip MRI exams, gluteus medius
insertional tendons were assessed as follows: normal or illus-
trating tendinopathy in 104 cases; partial tendon tearing in 40;
and complete gluteus medius tendon tears in 2 cases. Peri-
trochanteric soft tissue fascial edema was seen in 85 cases,
and a discrete peri-trochanteric bursal fluid collection was
present in 61 cases. Osseous cortical irregularities involving
the anterior facet of the greater trochanter were observed in
118 cases, including 37.5% (27/72) of cases withMR findings
of tendinopathy, 66.7% (54/81) of cases with partial tears, and
in 92.5% (37/40) of cases with complete tendon tears.
Statistically significant associations were observed between
gluteus minimus tendon tears (partial and complete) and cor-
responding tears of the gluteus medius (p < 0.001), peri-
trochanteric bursal fluid collections (p < 0.001), and osseous
irregularities of the anterior facet of the greater trochanter
(p < 0.001).

Fatty atrophy of the gluteus minimus muscle was observed
in a total of 102 of the study cases (102/194, 53%), with a
significant association demonstrated between findings of glu-
teus minimus muscle fatty atrophy and gluteus minimus ten-
don partial and complete tendon tears (p < 0.001). Of the cases
with fatty atrophy, grade 1 changes were seen in 45 cases (45/
102, 44.1%), grade 2 changes in 32 (32/102, 31.4%), grade 3
changes in 17 (17/102, 16.7%), and grade 4 changes in 8
(8/102, 7.8%) cases. There was an increasing proportion of
cases with higher grade atrophy with progression from
tendinopathy, partial tear, and complete tearing of the gluteus
minimus tendon (Table 1), as well as with increasing patient
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age (Fig. 5). When present, fatty atrophic changes involved
the anterior and middle thirds of the gluteus minimus in all
cases, with 37 (37/102, 36.3%) of cases with fatty atrophy
additionally illustrating involvement of the posterior third of
the muscle.

Discussion

Pathology of the gluteus minimus tendon observed in our
study cohort included tendinopathy, as well as partial and
complete tendon tearing. Tears of the gluteus minimus tendon
showed statistically significant associations with concurrent
findings of gluteus medius tendon pathology, peri-
trochanteric brusal fluid collections, osseous enthesopathic
cortical irregularities of the anterior facet of the greater tro-
chanter, and fatty atrophic changes of the gluteus minimus
muscle. The vast majority of cases with complete gluteus
minimus tendon tears from the greater trochanter illustrated
tendon fiber continuity with the proximal femoral origin of the
vastus lateralis distally tethering and limiting proximal tendon
retraction.

The gluteus minimus arises as a fan-shaped muscle from
the external surface of the ilium with a broad-based origin
roughly parallel to the iliac crest, spanning between the infe-
rior margin of the anterior superior iliac spine and extending
posteriorly to the anterior margin of the greater sciatic notch
[1, 17]. The gluteus minimus is covered laterally almost
completely by the overlying gluteus medius. Muscle fibers
of the gluteus minimus converge as they extend distally, with
posterior muscle fibers running in a posterior-to-anterior di-
rection and fibers of the anterior aspect of the muscle running
in a superior-inferior orientation. The main tendon of the glu-
teus minimus arises from the superficial muscle fascia and
extends distally in a coronal oblique orientation over the an-
terior aspect of the greater trochanter. A second variable short
muscular or capsular insertion of the gluteus minimus arises
from deep fibers of the gluteus minimus distally (Fig. 1) to
insert to the ventral superior aspect of the hip joint capsule [1,
2, 17]. The main tendon of the gluteus minimus inserts along a
superior-to-inferiorly oriented crescentic or “L”-shaped inser-
tional footprint to the lateral aspect of the anterior facet of the
greater trochanter [1, 18] (Fig. 2).

Analogous to the supraspinatus and infraspinatus tendon
insertions to the humeral head in the shoulder, the gluteus
minimus and gluteus medius tendon insertions to the greater
trochanter have been referred to as the “rotator cuff” of the hip
[14, 17, 19, 20]. Biomechanically, the gluteus minimus func-
tions synergistically with the anterior gluteus medius to facil-
itate normal abduction, flexion, and internal rotation of the
hip, as well as stabilization of the femoral head within the
acetabular fossa. Pathology of the distal gluteus minimus ten-
don includes a spectrum of conditions with progression fromTa
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microtraumatic degenerative changes of tendinosis or
tendinopathy, to partial tendon tears and eventual complete
tendon tearing. Such pathology of the gluteus minimus ten-
don, which may be seen in asymptomatic patients, is also
recognized as an important potential etiology of abductor
weakness, or anterior lateral hip pain in the clinical setting
of greater trochanteric pain syndrome [3–11]. The true inci-
dence of gluteus minimus pathology is unclear; however, sim-
ilar to the demographics of our study cohort, prior investiga-
tions have shown an increased prevalence of pathology in
middle-to-elderly age patients, and a female-to-male ratio of
4 to 1 [3, 6, 11, 19–21].

Tearing of the gluteus minimus tendon is believed to arise
secondary to age-related degenerative tendinopathy as a result
of repetitive tensile shearing and compressive stress upon its
distal insertional fibers to the greater trochanter [7, 22, 23]. As
with pathology of the rotator cuff of the shoulder [24, 25],
disproportionate mechanical loads upon deep insertional ten-
don fibers lead to histopathologic findings of tendinopathy
and partial thickness tearing concentrated along the undersur-
face of the gluteus minimus tendon, with ongoing shearing
and compressive stresses leading to tear progression from
deep partial undersurface tears to complete tendon tearing
from the anterior facet of the greater trochanter.

Tendon disruption with myotendinous retraction are classic
diagnostic MR imaging features of complete tendon tears.
However, gluteus minimus tendon retraction in the setting of
complete tendon tearing has been anecdotally noted to be a

rare finding in musculoskeletal imaging clinical practice [3].
In our cohort, only 2 of the 40 cases with complete tendon
tearing illustrated proximal tendon retraction. In the other 38
cases with non-retracted complete distal tendon tears, we ob-
served mild anterior and anterior-medial displacement of the
stripped gluteus minimus tendon from its normal insertion
along the lateral ridge of the anterior facet of the greater tro-
chanter (Fig. 3), and continuity of distal insertional tendon
fibers with the proximal femoral origin of the vastus lateralis
(Fig. 4).

The vastus lateralis anatomically originates from the ante-
rior cortex of the femur, with its proximal fibers arising from
the region of the vastus tubercle subjacent to the inferior mar-
gin of anterior facet of the greater trochanter immediately
adjacent to the distal insertion of the gluteus minimus tendon
(Fig. 2) [18, 26]. Anatomic aponeurotic fibrotendinous inter-
connection of terminal tendon fibers of the gluteus minimus
and anterior gluteus medius, blending with superficial proxi-
mal fibers of the vastus lateralis, is widely described in the
surgical literature, and serves as an important and well-
recognized anatomic consideration in trochanteric osteotomy
and transgluteal operative surgical approaches to the hip. [18,
26–28]. In contrast, there is a paucity of the description of this
relationship in the radiology literature. This fibrotendinous
aponeurotic continuity of tissues can be recognized on MR
imaging in the setting of complete tears of the gluteus
minimus tendon from the greater trochanter distally tethering
complete tendon tears and explaining the infrequent
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observation of proximal tendon retraction with complete in-
sertional gluteus minimus tendon tears. Distal fibrotendinous
continuity with the vastus lateralis and lack of proximal ten-
don retraction may also provide background pathoanatomic
explanation for observations of gluteus medius and minimus
tendon “elongation” onMRI. Cvitanic and coauthors [8], pro-
posed tendon elongation as a correlative secondary MRI find-
ing of complete hip abductor tendon tears, in which the appar-
ent superior-inferior length of the abductor tendons appear
elongated as a result of muscular atrophy, in the absence of
proximal tendon retraction.

Tears of the abductor tendons likened to tears of the rotator
cuff of the shoulder were described by Bunker et al. [19] as
rounded or oval defects of the abductor tendons typically orig-
inating within the gluteus minimus, with progressive exten-
sion posteriorly along the lateral insertional fibers of the glu-
teus medius. A predominance of gluteus minimus tearing was
similarly observed in a recent cadaveric population study
where gluteus minimus tears were more commonly observed
and where all complete tears of the gluteus medius were asso-
ciated with concurrent tearing of the gluteus minimus [23].
Other surgical as well as MR and ultrasound imaging investi-
gations have in contrast shown a predominance of gluteus
medius tendon tearing in patients with abductor tendon pa-
thology, with a significant association between gluteus
minimus tearing and concomitants gluteus medius pathology
[3–7, 20].

Findings of our investigation concur with prior studies il-
lustrating positive associations between abductor tendon pa-
thology and peri-trochanteric bursal fluid collections [11] as
well as trochanteric cortical osseous irregularities [13], with
bursal fluid collections and osseous degenerative
enthesopathic cortical irregularities of the anterior facet of
the greater trochanter observed in 72% and 92.5% of our study
cases with complete gluteus minimus tendon tearing,
respectively.

As with rotator cuff muscle atrophy, fatty atrophy of the
gluteus minimus and medius has been described in conjunc-
tion with abductor dysfunction and tendon tearing. Fatty atro-
phy of the gluteus medius and minimus musculature has been
shown to be associated with increasing age and increasing
severity of insertional tendon degeneration and tearing [3,
17, 29]. Differential patterns of atrophy in the anterior/mid
vs posterior thirds of the gluteus minimus muscle and poten-
tial implications of atrophy of the posterior third of the muscle
in symptomatic patients have also been highlighted in non-
operative and hip arthroplasty patients [3, 30]. We found a
strong association of gluteus minimus atrophy with tendon
tears, with increasing relative prevalence and grade of fatty
atrophy in cases of complete tendon tears as well as in con-
junction with increasing age groups of study patients, and
increased proportion of cases with atrophy involving the

posterior third of the muscle, observed in cases of complete
tendon tears.

Clinical management of hip abductor dysfunction is con-
troversial. This is partially due to the overlap in clinical pre-
sentation of abductor pathology and other pathologies involv-
ing the hip and para-articular soft tissues as well as the spec-
trum of clinical symptoms patients with abductor tendon pa-
thology may present with ranging from asymptomatic to pain
and gait disturbances. Evidence-based recommendations in
the management of gluteus minimus pathology is additionally
complicated by the relative paucity of studies describing or
investigating the management of gluteus minimus tears
uniquely or in association with concomitant gluteus medius
tendon pathology.

Even though, in general, initial symptomatic management
of recognized hip abductor tendon pathology is usual, identi-
fication of gluteus minimus and medius tendon pathology is
important in ensuring appropriate treatment. Conservative
treatment options include activity modification, physical ther-
apy, non-steroidal anti-inflammatory medications, and local
injections of corticosteroid or anesthetic into the trochanteric
bursa. In the setting of failed response to conservative mea-
sures, direct open or endoscopic surgical repair has been de-
scribed for small non-retracted tendon tears, and surgical re-
construction with allograft or tendon transfer procedures have
been described for surgical management of larger full thick-
ness abductor tendon tears [22]. Unfortunately, outcomes of
such procedures are often variable, with heterogeneous patient
populations and a limited number of high quality studies elu-
cidating optimal clinical management [31].

Although we were able to confirm good to excellent inter-
observer agreement in MRI evaluation of gluteus minimus
pathology and associated features, an acknowledged limita-
tion of our investigation is the lack of surgical correlation in
confirmation of the accuracy of MR imaging in the diagnosis
of gluteus minimus pathology. Few prior studies have evalu-
ated the accuracy of MR imaging in diagnosis of gluteus
minimus tearing, with limited surgical correlative results
across heterogeneous small size study subgroups. The purpose
of our investigation was to retrospectively evaluate patterns of
gluteus minimus pathology observed on dedicated MR imag-
ing of the hip and as such designed our study around the
review of a preselected cohort with clinical report findings
of gluteus minimus pathology. This preselection bias limits
assessment of the prevalence of gluteus minimus tearing in
symptomatic patients by exclusion of patients with normal
MRI appearance of the gluteus minimus tendon and may have
excluded cases with subtle MRI pathology not explicitly de-
scribed in clinical report text. Similarly, evaluation of dedicat-
ed unilateral hip MRI exams, as opposed to bilateral hip ex-
aminations, limited our ability to assess the prevalence of con-
current pathology of the contralateral hip.
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In summary, the spectrum of gluteus minimus tendon pa-
thology observed on MR imaging ranges from tendinopathy
to complete tears. MRI findings of gluteus minimus tendon
tearing are associated with concurrent findings of gluteus
medius pathology, bursal fluid collections, enthesopathic ir-
regularities of the anterior facet greater trochanter, and in-
creasing relative incidence and grade of gluteus minimus mus-
cular fatty atrophy. The majority of complete distal gluteus
minimus tendon tears from the greater trochanter show conti-
nuity of torn distal tendon fibers with the proximal head of the
vastus lateralis, without features of proximal tendon retraction
on dedicated MR imaging examinations of the hip.
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