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Abstract Displacement of the medi-
al collateral ligament (MCL) into the
medial knee joint is an extremely
rare finding associated with MCL
tears, and is easily diagnosed on
magnetic resonance imaging. A case
of intra-articular interposition of the
MCL during a severe knee injury is
presented. A radiolucent “fat stripe”
sign and adjacent skin dimpling on
radiographs may be relatively specif-
ic indicators of this injury.
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J.J. Patel Intra-articular entrapment
of the medial collateral ligament:
radiographic and MRI findings

Introduction

Many published articles have de-
scribed a variety of signs of MCL in-
jury on magnetic resonance imaging
(MRI). Presented herein is a case of
intra-articular entrapment of the
MCL and adjacent subcutaneous fat
with distinctive radiographic and
MRI findings.

Case report

A 47-year-old intoxicated man
tripped and fell while exiting a bus
and severely twisted his right knee.
Clinical examination revealed a
locked knee and skin dimpling along
the medial aspect of the knee. Radio-
graphs demonstrated medial joint
space widening and a curvilinear lu-
cent stripe, isodense with subcutane-
ous fat, interposed between the me-

dial femoral condyle and medial tibi-
al plateau (Fig. 1).

Multiple abnormalities were not-
ed on MRI, including central dis-
placement of the MCL and overlying
subcutaneous fat, widened medial
joint space and infolding of the over-
lying skin (Fig. 2). Associated find-
ings included a torn and folded me-
dial patellar retinaculum displaced
into the medial patellofemoral joint,
lateral patellar subluxation, posterior
cruciate ligament (PCL) tear, anteri-
or cruciate ligament (ACL) tear, tear
of the posterior horn of the medial
meniscus, moderate size joint effu-
sion, chondromalacia patella, mild
patellar tendon injury, and osseous
changes in the lateral patellar facet
related to chondromalacia or trauma.

Arthrotomy was performed on the
following day, at which time the
MCL was noted to be avulsed at
both its proximal and distal attach-
ments and displaced into the medial
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Fig. 1 Anteroposterior radiograph of the
right knee reveals a curvilinear lucent band
(arrow) between the medial femoral con-
dyle and medial tibial plateau associated
with medial joint space widening
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joint space. A torn medial patellar
retinaculum was also identified. Re-
approximation of the medial retinac-
ulum to the medial femoral epicon-
dyle was initially performed, fol-
lowed by repositioning and repair of
the MCL. The ACL and PCL were
also noted to be torn, although repair
was not attempted. The patient even-
tually was able to ambulate with
some difficulty and pain but without
significant clinical instability. Nine
months after his initial surgery, he
developed severe patellofemoral
pain and arthritis. After 11 months of
conservative therapy, the patient un-
derwent patellar debridement and
partial medial meniscectomy and
was almost pain free 1 week later.

Discussion

Multiple signs of MCL injury on
MRI have been described, including
proximal or distal discontinuity, sub-
cutaneous or fascial edema, abnor-
mal morphology, increased T2-
weighted internal signal, internal
longitudinal striations, loss of sharp
demarcation of the adjacent fat and
bone bruise [1–5]. Cases of interpo-
sition of the MCL between the femur
and tibia with “button-holing” of the
medial femoral condyle through the
torn MCL and capsule and puckering
of the overlying skin at the joint line
had been published well before the
advent of MRI [6, 7]. No case of a
radiographic intra-articular “fat
stripe” sign and overlying skin dim-
pling has been described to the au-

thor’s knowledge. Presumptively,
this appearance must be very rare
and is likely a result of extremely se-
vere valgus stress with transient pos-
terolateral dislocation and possibly
an external compressive force on the
MCL. A solitary case demonstrating
MRI findings of MCL interposition
after posterolateral knee dislocation
has been described [8], but the find-
ings were preoperatively mistaken
for a medial meniscal tear. Detach-
ment of the distal MCL was not dis-
covered in any of these cases [6–8].

Anatomically, the medial collater-
al ligament has been divided into
three layers [9, 10]. Layer one is the
deep or crural fascia. Layer two is
the superficial MCL, which merges
posteriorly with layer three and the
semimembranosus tendon sheath to

Fig. 2 T1-weighted sagittal
(A), T2-weighted sagittal (B),
T2-weighted fat-saturated fast
spin echo coronal (C), and spin
density fat-saturated fast spin
echo axial (D) images of the
right knee. A MCL (arrow) and
fat (open arrow) are trapped
between the medial femoral
condyle and the medial tibial
plateau. B Sequestered MCL
(arrow) and anterior subcutane-
ous edema are identified. This
appearance resembles a bucket-
handle meniscal tear. C Cen-
trally displaced MCL (arrow)
and edematous fat (open ar-
row) are present. A normal
MCL is not seen. Note nearby
skin dimpling (open arrow-
head). Extensive edema in the
medial subcutaneous tissues is
seen. D Lateral patellar sublux-
ation is noted with rupture
(arrows) and infolding (arrow-
head) of the medial patellar ret-
inaculum into the medial patel-
lofemoral joint. Note the edema
in the region of the proximal
MCL
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form the ligaments of the posterome-
dial corner. Layer three comprises
the medial joint capsule and the deep
MCL. Layers one and two merge an-
terior to the superficial medial liga-
ment and join with the medial patel-
lar retinaculum. In the case under
discussion, both the proximal and
distal attachments of the MCL and
the medial patellar retinaculum were
severed, which may have allowed for
greater mobility of the torn MCL.
Rupture of the ACL and PCL likely
contributed to an even greater degree
of medial instability, thereby allow-
ing more room in the medial joint
space during valgus stress. Previous
reports [6, 7] state that the mecha-
nism of injury is related to postero-
lateral dislocation from a severe
force producing abduction and medi-
al rotation of the tibia with respect to
the femur when the knee is flexed.
Once the medial femoral condyle is
dislocated, the free torn edge of the
MCL engages the intercondylar
notch preventing complete reduction
of the dislocation and trapping the
MCL between the femur and tibia.
Fat trapped in the medial joint likely
represents subcutaneous fat adjacent
to the MCL fascia. Open reduction is
mandatory in these patients. Unlike

this case, associated medial meniscal
injury was uncommon and thought
to be related to absence of axial
loading during the injury. Care must
be taken not to misinterpret the inter-
posed MCL as a medial meniscal
tear.

Differential diagnosis of intra-ar-
ticular lucency on radiography in-
cludes intra-articular gas due to trau-
ma or surgery and vacuum phenome-
non of the meniscus. In either case,
the radiographic density of the intra-
articular lucency would likely be
lower than that of fat. Intra-articular
fat from an articular fracture could
potentially mimic the findings in this
case report, but is usually manifested
as a bursal lipohemarthrosis on a
horizontal beam lateral film.

An intra-articular “fat stripe” sign
may be a specific indicator of rup-
ture and intra-articular displacement
of the MCL. Central ligamentous
displacement, although quite uncom-
mon, should be included as one of
the signs of MCL injury.
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