Radiology

Musculoskeletal Imaging

Philip Robinson, MB, ChB?
Lawrence M. White, MD
Anne Agur, MD

Jay Wunder, MD

Robert S. Bell, MD

Index terms:

Hip, abnormalities, 44.4843

Hip, anatomy,

Hip, arthrography, 44.122

Hip, diseases

Hip, MR, 44.121411, 44.121415

Published online before print
10.1148/radiol.2281020819
Radiology 2003; 228:230-234

Abbreviation:
SE = spin echo

! From the Department of Medical Im-
aging, Mount Sinai Hospital and the
University Health Network, 600 Uni-
versity Ave, Toronto, Ontario, Canada
M5G 1X5 (P.R., LM.W.); and the De-
partments of Clinical Anatomy (A.A.)
and Orthopedic Oncology, Mount Si-
nai Hospital, University of Toronto,
Canada (J.W., R.S.B.). From the 2001
RSNA scientific assembly. Received
July 8, 2002; revision requested Au-
gust 14; revision received October 21;
accepted November 22. Address cor-
respondence to LMW. (e-mail:
Iwhite@mtsinai.on.ca).

Current address:
2 Department of Radiology, St James
University Hospital, Leeds, England.

Author contributions:

Guarantors of integrity of entire study,
L.M.W., P.R.; study concepts, LM.W.,
P.R.; study design, L.M.W., P.R.; liter-
ature research, P.R.; clinical studies,
L.M.W., P.R.; experimental studies,
P.R., A.A; data acquisition, P.R.; data
analysis/interpretation, LM.W., P.R;
statistical analysis, L.M.W., P.R;
manuscript preparation, P.R.; manu-
script definition of intellectual con-
tent, all authors; manuscript editing,
L.M.W., P.R.; manuscript revision/re-
view, LM.W.,, P.R.,, A.AA.; manuscript
final version approval, all authors

© RSNA, 2003

230

Obturator Externus Bursa:
Anatomic Origin and MR
Imaging Features of
Pathologic Involvement"'

PURPOSE: To investigate the anatomy of the obturator externus bursa of the hip
and describe the magnetic resonance (MR) imaging features of pathologic involve-
ment.

MATERIALS AND METHODS: The authors dissected eight cadaver hemipelvises to
assess for the presence of periarticular bursae of the hip and bursal communication
with the fascial plane of the obturator externus muscle. In addition, 10 consecutive
patients with obturator externus bursa enlargement were prospectively identified
with MR imaging. A bursa was considered present when a fluid collection was seen
extending along the obturator externus muscle, continuous with the posterior
inferior hip joint. The direction, extent, contour, and thickness of the bursa and hip
capsule were recorded. Surgical findings were available for eight of the 10 patients,
with histopathologic correlation between the bursal lining and hip capsule.

RESULTS: At cadaveric dissection, one specimen showed a bursa communicating
with and extending from the posteroinferior aspect of the hip joint deep to the
obturator externus tendon. In all 10 patients, MR images showed a hip joint effusion
with a continuous bursa extending medially and displacing the obturator externus
inferiorly. At surgery, a bursa was seen displacing the obturator externus muscle
inferiorly and originating from the posteroinferior aspect of the hip joint in all eight
patients. Results of pathologic analysis confirmed disease identical to the primary
hip abnormality in all eight patients.

CONCLUSION: The obturator externus bursa is a potential posteroinferior commu-
nication of the hip joint capsule, can be a site of disease spread from the hip joint,
and can be accurately identified with MR imaging.

© RSNA, 2003

A bursa is a sac lined with synovial cells that typically forms at an area of tendon friction.
Although most bursae are enclosed, it is well recognized that intraarticular communica-
tion can occur with periarticular bursae. Although pathologic involvement of the iliopsoas
bursa by intraarticular hip disease has been extensively described (1-5), other bursae, such
as the obturator externus bursa, have not been fully investigated. The obturator externus
bursa has been described in anatomy textbooks as a potential bursa between the tendon of
the obturator externus muscle and the posterior hip capsule (6-10). This bursa is thought
to be formed by a protrusion of the posterior hip synovium between the posterior femoral
capsule (ischiofemoral capsular thickening) and the zona orbicularis (Fig 1) (6). The bursa,
therefore, lies between the ischiofemoral capsular ligaments and the tendon of the obtu-
rator externus muscle as it spirals, posterior to the femoral neck, toward its insertion into
the trochanteric fossa (6-10).

To our knowledge, no radiologic or clinical study has been performed to investigate the
anatomy of this bursa or its pathologic involvement. The purpose of this study was to
investigate the anatomy of the obturator externus bursa of the hip and describe the
features of pathologic involvement depicted on magnetic resonance (MR) images.
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MATERIALS AND METHODS
Cadaver Study

We dissected eight embalmed human
cadaver hemipelvises to evaluate for the
presence of an obturator externus bursa
and locate possible bursal communica-
tion with the hip joint involving the fas-
cial plane of the obturator externus mus-
cle. All dissections were performed
together by two authors (P.R., A.A.), who
were from the division of anatomy of the
University of Toronto. The authors fol-
lowed institutional ethical guidelines.
Specimens from cadavers that had previ-
ously undergone hip surgery were not
included in this study. The average age of
the individuals at the time of death was
80 years (range, 69-87 years). The mus-
cles around the hip joint were sequen-
tially removed to expose the obturator
externus muscle and tendon. The tendon
of the obturator externus muscle was
then carefully reflected from its insertion
to document the presence and location
of an obturator externus bursa. If an ob-
turator externus bursa was found, dissec-
tion was performed to determine if there
was a periarticular communication be-
tween the bursa and hip joint. Further
dissection was performed to assess the
hip joint space for degeneration.

Arthrography was performed in two
additional cadaver hemipelvises by one
author (P.R.) after the administration of
contrast material (diatrizoate meglumine
60%, Hypaque; Nycomed Amersham,
Princeton, NJ). A 20-gauge needle was in-
serted into the hip joint by using an an-
terior approach and fluoroscopic guid-
ance. After the intraarticular position was
confirmed by using the iodinated con-
trast material (diatrizoate meglumine
60%), the joint was slowly distended
with diatrizoate meglumine 60% and
normal saline until resistance was met or
extravasation occurred (22- and 19-mL
volumes were injected in the two speci-
mens). Anteroposterior and lateral radio-
graphs were obtained during and after
completion of injection.

Clinical Study

Between 1997 and 2000, 10 consecu-
tive patients with obturator externus
bursa enlargement associated with an in-
traarticular hip abnormality were pro-
spectively identified with MR imaging.
All 10 patients were referred for MR im-
aging by experienced orthopedic sur-
geons (J.W., R.S.B.) for investigation of
hip pain and dysfunction. The patients
had consented to be included in the mus-
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culoskeletal database. Institutional ethi-
cal board approval was obtained for the
prospective and retrospective analyses of
the clinical details. There were five men
and five women, with a median age of
435.5 years (range, 25-75 years).

All MR images were obtained with a
1.5-T unit (Signa; GE Medical Systems,
Milwaukee, Wis) and a quadrature ex-
tremity coil (Medical Advances, Milwau-
kee, Wis). Transverse and coronal T1-
weighted conventional spin-echo (SE)
MR images (repetition time msec/echo
time msec, 583/8) and transverse, coro-
nal, and sagittal T2-weighted fat-sup-
pressed fast SE images (4,166/104, echo
train length, eight) were obtained through
the pelvis.

All MR images that were prospectively
identified as depicting an obturator ex-
ternus bursa were retrospectively assessed
by two experienced musculoskeletal radi-
ologists (L.M.W., P.R.); decisions were
reached by consensus. An obturator ex-
ternus bursa was diagnosed if a collection
with the same signal intensity as that of
fluid (low signal intensity at T1-weighted
imaging, high signal intensity at T2-
weighted imaging) was seen to extend
along the superior margin of the obtura-
tor externus muscle, which was contigu-
ous laterally to the hip joint. In all cases,
the posterior and inferior aspects of the
hip joint were assessed for continuity of
fluid extension from the hip capsule into
the bursal collection along the tendon of
the obturator externus muscle. The direc-
tion and extent of the bursa and any
displacement of the obturator externus
muscle were noted. The contours of the
bursal margin and hip capsule were clas-
sified as normal or thickened (consistent
with capsular disease or synovitis).

Surgical correlation was available for
eight of the 10 patients (mean time from
MR imaging to surgery, 41 days; range,
2-58 days). Surgical findings were ob-
tained from the surgical notes and discus-
sions with the surgeons (J.W., R.S.B.).
The surgeons prospectively recorded the
presence or absence of periarticular bur-
sal collections at surgery, and all detected
bursae were resected and sent for patho-
logic analysis for determination of the
presence of disease involvement and sy-
novitis. Pathologic analysis consisted of
routine gross pathologic examination
and histopathologic analysis of the re-
sected specimens with hematoxylin-eo-
sin stain. The hip capsule was analyzed in
a similar manner for a comparison be-
tween the pathologic findings of the hip
joint and those of the obturator externus
bursa.
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Figure 1. Illustration of a dissected hip joint
(posterior view) shows hip synovium (curved
arrows) protruding from the margin of the is-
chiofemoral capsular ligament (straight ar-
row). (Reprinted, with permission, from refer-
ence 11.)

Figure 2. Photograph of a dissected cadaver
hip. Posterior inferior view with the tendon (*)
of the obturator externus muscle elevated
shows the communication of the bursa (arrow)
with the hip joint.

RESULTS

Cadaver Study

At dissection, one hemipelvis with a
small (9 X 6-mm) posterior bursa was
seen communicating with and extending
from the posterior and inferior aspects of
the hip joint. Communication with the
hip joint occurred between the area of
ischiofemoral capsular thickening and
the zona orbicularis (Fig 2). The bursa
was deep to the tendon of the obturator
externus muscle, proximal to its inser-
tion into the trochanteric fossa (Fig 2).
No bursae were identified in the remain-
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Figure 3. T2-weighted fat-suppressed fast SE MR images (4,166/104) obtained in a patient with synovial osteochondromatosis of the left hip.
(a) Coronal MR image shows a hip effusion with fluid and capsular synovitis (arrows) that extends medially and inferiorly and displaces the
obturator externus muscle (*) inferiorly. (b) Transverse MR image shows the bursa () extending along the plane of the obturator externus muscle
and separate from the inferior hip capsule (arrows).

ing seven cadaver specimens. No evi-
dence of severe hip joint degeneration
was found in any of the cadavers.

Arthrographic injection did not pro-
duce distention of an obturator externus
bursa, and anterior extravasation oc-
curred in both cases.

Clinical Study

In each of the 10 patients, MR images
showed the presence of a hip joint effu-
sion with a fluid collection (ie, bursa) ex-
tending from the posterior and inferior
aspects of the hip joint, separate from the
inferior recess of the hip capsule (Figs 3,
4). In all 10 patients, the bursa displaced
the myotendinous and muscular compo-
nents of the obturator externus muscle
inferiorly while extending medially to-
ward the obturator foramen (Figs 3-5). In
all 10 patients, this bursa could be fol-
lowed on contiguous MR images to com-
municate with the hip joint through the
posterior capsule deep to the obturator
externus tendon (Fig 5). The contour of
the bursal lining was similar to that of
the hip capsule in all patients. Irregular
thickening was seen in eight patients and
was due to synovial osteochondromato-
sis in one patient, pigmented villonodu-
lar synovitis in two patients, osteoarthri-
tis in three patients, intraarticular
myxoma in one patient, and tuberculous
synovitis in one patient. The bursal lin-
ing had a smooth contour and normal
thickness in two patients—one with se-
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ronegative arthritis and one with avascu-
lar necrosis.

A bursa extending along the superior
margin of the obturator externus muscle
was confirmed in all eight patients who
underwent surgery. The surgical proce-
dures performed in these eight patients
were synovectomy (n = 4), prosthetic hip
replacement (Charnley type) (n = 3), and
radical resection with prosthetic hip re-
placement (Kotz type) (n = 1). At surgery,
the bursa was found to be displacing the
obturator externus muscle inferiorly and
originating from the posterior aspect of
the hip joint. Each bursa extended medi-
ally, where it was anatomically delin-
eated as a bursa. This finding correlated
with the extent of the bursa identified at
preoperative MR imaging (Fig 3). Gross
pathologic and histopathologic analyses
of the surgically resected bursae (n = 8)
and the hip joint capsules that were sam-
pled at biopsy (n = 3) and/or resected
(n = 5) helped confirm the presence of
bursal disease identical to the primary
hip abnormality in all patients. The pri-
mary hip abnormality was synovial os-
teochondromatosis in one patient (Fig 3),
pigmented villonodular synovitis in two
patients, synovitis in osteoarthritis in
three patients (Fig 4), intraarticular myx-
oma in one patient, and tuberculous syno-
vitis in one patient. The diagnosis of hip
disease in the two patients who underwent
nonsurgical treatment was confirmed by
means of serologic-clinical (seronegative

arthritis) and radiologic (avascular necro-
sis) examinations (Fig 5).

DISCUSSION

To our knowledge, this is the first study
to describe pathologic involvement of
the obturator externus bursa, its appear-
ance at MR imaging, and its origin from a
potential communication of the poste-
rior and inferior aspects of the hip joint
capsule. Pathologic involvement of the
iliopsoas bursa has been extensively re-
ported (1-5). In 15% of cases, the iliop-
soas bursa communicates with the hip
joint; however, the frequency increases
when an intraarticular abnormality is
present (5). This is thought to be due to a
potential capsular defect between the il-
iofemoral and pubofemoral capsular lig-
aments of the anterior hip joint (5). The
development of an obturator externus
bursa seems to involve a similar process;
we found it to originate from the margin
of the ischiofemoral capsular ligaments.

In a previous article, Guerra et al (12)
described a potential weakness of the in-
ferior hip capsule adjacent to the plane of
the obturator externus muscle. In their
study, they injected six thawed cadaver
hips with methylmethacrylate and two
with iodinated contrast material. Al-
though only one hip (injected with
methylmethacrylate) showed “inferior”
extravasation, the authors believed that
the area of hip joint weakness involved
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