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Pictorial Essay

MR Imaging of Ankle Impingement Syndromes

Luis Cerezal, Faustino Abascal', Ana Canga’, Teresa Pereda’, Roberto Garcia-Valtuille', Luis Pérez-Carro?, Antonio Cruz®

nkle impingement syndromes are

painful conditions caused by the

friction of joint tissues, which is
both the cause and the effect of atered joint
biomechanics. The leading causes of im-
pingement lesions are posttraumatic ankle
injuries, usualy ankle sprains, resulting in
chronic ankle pain [1].

From anatomic and clinica viewpoints,
these syndromes are classified as anterolat-
eral, anterior, anteromedial, posteromedial,
and posterior [1, 2].

Careful analyses of patient history and signs
and symptoms at physica examination can
suggest a specific diagnosis in most patients.
MR imaging and MR arthrography are the
most useful imaging methods for detecting the
osseous and soft-tissue abnormalities present
in these syndromes and for ruling out other po-
tentia causes of chronic ankle pain [1-3].

Treatment of al impinging lesions is the
same regardless of the cause. The initid treat-
ment is conservative, but when this fails, ar-
throscopic examination is indicated to identify
and resect theimpinging lesion [1, 2].

The purpose of this article is to describe the
clinica, MR imaging, and MR arthrography
features of ankle impingement syndromes.

Anterolateral Impingement Syndrome

Anterolatera impingement of the ankle is a
relatively uncommon cause of chronic laterd
ankle pain produced by entrapment of abnorma
soft tissuein the anterolaterd gutter of the ankle
[2-4] (Fig. 1). Anterolateral impingement is
thought to occur subsequent to relatively minor
inverson injuries of the ankle. It is estimated
that approximately 3% of ankle sprains may
lead to anterolatera impingement [1]. Such
traumamay result in tearing of the anterolatera
Soft tissues and ligaments without substantial
associated mechanicd ingtability. Repeated mi-
crotrauma can result in hypertrophied synovid
tissue and fibrosis in the anterolaterd gutter of
the ankle (Fig. 2), causing pain and mechanica
impingement [2-4]. In advanced cases, me-
chanicd impingement may mold the tissue into
ahyalinized meniscoid lesion, which was origi-
naly described by Wolinet d. [5].

Fig. 1.—Diagram shows site and extent of anterolat-
eral impingement lesion (arrow).
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Fig. 3.—Drawing shows accessory fascicle of anterior
tibiofibular ligament (ligament of Bassett) (arrow).
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ment.

Other contributing factors are thought to in-
clude hypertrophy of an accessory fascicle of
the anterior tibiofibular ligament and osseous
osteophytes [2—4]. The accessory fascicle of
the anterior tibiofibular ligament is a common
variant (Fig. 3) that wasfirst described by Bas-
St et d. [6]. This ligament may hypertrophy
after repeated trauma, resulting in anterolateral
impingement (Fig. 4), particularly when other
anterolateral supporting structures are compro-
mised [24, 6].

The dinica diagnods of anterolaterd im-
pingement can be established on the basis of the
combined presence of anterolaterd ankle tender-
ness, sweling, and pain exacerbated by single
leg squetting, ankle everson, or dorsflexion.
However, the dinica diagnosis of anterolaterd
impingement isone of exclusion [1-4].

The MR findings of an abnormal soft-tissue
mass or fibrous band in the anterolatera ankle
guitter, distinct from the anterior talofibular lig-
ament, suggest the diagnosis of anterolateral
impingement [2, 3]. Controversies exist about

Fig. 2.—22-year-old male soccer
player with anterolateral impinge-

A and B, Axial (A) and sagittal (B) T1-
weighted spin-echo MR arthro-
grams of left ankle show irregular
soft-tissue thickening in anterolat-
eral gutter (arrows).

C, Arthroscopic image shows scar-
ring and synovitis in anterolateral
gutter (asterisk). L = lateral malleo-
lus, T =talus.

the accuracy of MR imaging in the diagnosis
of anterolateral impingement. Most authors
believe that assessment of the anterolatera re-
cess with conventionad MR imaging is accu-
rate only when a substantial joint effusion is
present [1-4]. MR arthrography has been
proven to be an accurate technique for assess-
ing the presence of soft-tissue scarring in the
anterolatera recess of the ankle and eucidat-
ing its extent in patients with anterolateral im-
pingement before arthroscopy [2, 3] (Fig. 2).
Another MR arthrography finding of anterolat-
erd impingement is the absence of arecess of
fluid between the anterolateral soft tissues and
the anterior surface of the fibula. This absence
may be due to the presence of adhesions and
scar tissue that prevent fluid entering the nor-
mal recess between the fibula and the joint

capsule[2, 3.

Anterior Impingement Syndrome
Anterior impingement is a relatively com-
mon cause of chronic pain in the ankle, espe-
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Fig. 4—26-year-old man with antero-
lateral impingement syndrome.

A, Axial T1-weighted spin-echo MR
image of right ankle shows nodular fi-
brous thickening of accessory fasci-
cle of anterior tibiofibular ligament in
superior aspect of anterolateral gutter
(arrow).

B, Arthroscopic image confirms diag-
nosis of anterolateral impingement
syndrome caused by hypertrophy of
accessory fascicle of anterior tibiofib-
ular ligament (asterisk). L = lateral
malleolus, T =talus.

cidly in athletes subjected to repeated stress
in ankle dorsiflexion, which is typica in soc-
cer players [1, 2]. This condition involves a
besklike prominence at the anterior rim of the
tibial plafond, usually associated with a cor-
responding area over the opposed margin of
the taus proximal to the talar neck, well
within the anterior ankle joint capsule (Fig.
5). These osteophytes can impinge on each
other, especialy with ankle dorsiflexion, and
soft tissues can become entrapped. Anterior
impingement syndrome may actualy limit
motion [1, 2].

Fig. 5.—Drawing shows abnormal conditions that characterize anterior ankle impingement including
chondral fraying, anterior tibial and talar osteophytes (arrows), synovitis in anterior capsular recess
(asterisk), reduction of joint space, and osteochondral loose bodies (arrowhead).
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The cause and origin of anterior impinge-
ment are uncertain, and many factors are
probably involved. It has been suggested that
forced dorsiflexion results in repeated mi-
crotraumas on the tibia and talus, leading to
microfractures of trabecular bone or peri-
ostea hemorrhage that then heals with the
formation of new bone. Another mechanism
suggested in the etiology of these lesions is
forced plantar flexion traumathat causes cap-
sular avulsioninjury [1, 2].

Radiographs most often show anterior osteo-
phytes, and latera stress radiographs obtained

in maximum dorsflexion may show physica
impingement of the osteophytes|[1, 2.

MR imaging is useful in assessing the de-
gree of cartilage damage and in detecting bone
marrow edema and synovitis in the anterior

capsular recess[2] (Fig. 6).

Anteromedial Impingement
Anteromedial impingement is an uncom-
mon cause of chronic ankle pain that can be
aresult of ameniscoid lesion, which isrepre-
sented by a soft-tissue thickening anterior to
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Fig. 6.—25-year-old male professional soccer player with anterior impingement.

A, Radiograph obtained in dorsiflexion shows impingement of tibial and talar osteophytes (arrow).
B, Sagittal fat-suppressed T1-weighted spin-echo MR arthrogram of left ankle shows chondral fraying in anterior margin of tibia (arrowhead) and anterior tibial and talar
osteophytes (“kissing lesion”) (arrows) and synovitis in anterior capsular recess (asterisk).
C, Axial fat-suppressed T1-weighted spin-echo MR arthrogram reveals dorsal talar osteophyte and focal synovitis in anterior capsular recess of tibiotalar joint (arrow).
D, Arthroscopic image shows dorsal talar neck osteophyte (asterisk) and synovitis in anterior capsular recess of tibiotalar joint (arrowheads). T = talus.

thetibiotalar ligaments[2, 7]. The anterome-
dia meniscoid lesion can appear isolated or
arising from a partially torn deep deltoid lig-
ament. Another reported cause of anterome-
dial impingement is a thickened anterior
tibiotalar ligament [1, 2, 7]. This thickened
ligament or a meniscoid lesion impinges on
the anteromedia corner of the talus during
dorsiflexion of the ankle, resulting in osteo-
phyte formation, a chondral lesion, or both
[1,2,7] (Fig. 7).

Anteromedial impingement is rarely an
isolated condition but is most commonly as-
sociated with an inversion mechanism of in-

554

jury with lateral and media ligamentous
injury [1, 2, 7].

Cornventiond MR imaging has not yet been
proven useful in detecting media impinge-
ment syndromes. MR arthrography is the im-
aging method of choice, clearly defining the
media meniscoid lesion (Fig. 8), the thickened
anterior tibiotalar ligament, and any chondral
or osteochondral associated lesions[2, 7).

Posteromedial Impingement

Posteromedia impingement is an uncom-
mon cause of posteromedia ankle pain after

a severe ankle inversion injury in which the
deep posterior fibers of the media deltoid
ligament become crushed between the me-
dial wall of the talus and the medial malleo-
lus[8]. Initially, posteromedial symptoms do
not predominate compared with the symp-
toms of the lateral ligament disruption, and
they usually resolve without specific treat-
ment. However, inadequate healing of the
contused deep posterior deltoid ligament fi-
bers may lead to chronic inflammation and
hypertrophic fibrosis and metaplasia. In such
cases, this disorganized fibrotic scar tissue
may impinge between the media wall of the
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Fig. 7—Drawing illustrates findings encountered in anteromedial ankle impingement: anteromedial meniscoid lesion
(arrowhead), thickened anterior tibiotalar ligament, and chondral damage or osteophyte in anteromedial corner of ar-

ticular surface of talus (arrow).

talus and the posterior margin of the media
malleolus[8] (Fig. 9).

MR imaging can show the lesion, thick-
ened soft tissues, and evidence of bone mar-
row edema of both the media talus and
medial malleolus[8] (Fig. 10).

Posterior Impingement

Posterior ankle impingement syndrome re-
fersto a group of abnormal entities that result
from repetitive or acute forced plantar flexion

Fig. 8—35-year-old woman with
anteromedial impingement syn-
drome confirmed at arthroscopy.
A, Axial T1-weighted spin-echo
MR arthrogram of left ankle re-
veals subtle nodular contour of
anteromedial capsule (arrows).
Note normal intermediate signal
adjacent to posterior tibial and
flexor digitorum tendons that cor-
responds to deep deltoid ligament
(asterisk).

B, Arthroscopic image depicts hy-
pertrophic soft-tissue lesion in me-
dial talomalleolar space (arrow).
M = medial malleolus, T =talus.
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of the foot [9]. Different names have been
given to pogterior ankle impingement syn-
drome, including the os trigonum syndrome,
talar compresson syndrome, and posterior
block of the ankle. The mechanisms of injury
have been likened to a nut in a nutcracker be-
cause the posterior talus and surrounding soft
tissues are compressed between the tibia and
the calcaneus during plantar flexion of the foot
[2, 9] (Fig. 11). This syndrome has been exten-
sively described in classical ballet dancers, but

it also has been recognized in individuals who
are ectivein sports[2, 9.

The anatomy of the posterior aspect of the
ankleisakey factor in the occurrence of poste-
rior ankle impingement syndrome. The more
COMIMON CauUSES are 0Se0Us in nature, such as
the os trigonum (an accessory ossicle of the
latera tubercle of the talusthat may persist un-
fused into adulthood in 7% of individuas), an
elongated laterd tubercle of the talus termed
“Stieda's process,” a downward soping poste-
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Fig. 9.—Drawing illustrates site of posteromedial im-
pingement lesion (arrow).

rior lip of the tibia, the prominent posterior
process of the calcaneus, and loose bodies [2,
9] (Fig. 12). Soft-tissue causes of impingement
encompass synovitis of the flexor hallucislon-
gus tendon sheath, the posterior synovia re-
cess of the subtalar and tibiotalar joints, and
the posterior intermalleolar ligament.

Posterior ankle impingement syndrome
may manifest as inflanmation of the soft tis-
sues of the posterior ankle, an osseous injury,
or both (Fig. 13). The osseous injuries include
fracture, fragmentation, and pseudoarthrosis of
the os trigonum or lateral tdar tubercle. As
such, posterior ankle and subtalar synovitis as
well asflexor halucislongus tenosynovitis are
soft-tissue changes associated with posterior
ankle impingement syndrome [2, 9].

MR imaging is useful in establishing the di-
agnosis of posterior ankle impingement syn-
drome. This modality shows abnormal signal
intensity in the lateral talar tubercle, the ostrig-
onum, or both, consistent with bone marrow

edemathat is believed to be the result of bone
impaction and thus represents bone contusions
or occult fractures[2, 9] (Figs. 14 and 15). MR
imaging also depicts inflammatory changes in
the soft tissues of the posterior ankle—namely,
the posterior synovia recess of the subtdar
and tibiotalar joints and the flexor hallucislon-
gus tendon sheath (Fig. 14). The combined
presence of bone marrow edema and posterior
ankle synovitis may suggest the diagnosis of
posterior ankle impingement [2, 9].

Detection of an abnormal posterior inter-
malleolar ligament on MR imaging requires
athickened posterior intermalleolar ligament
that can readily be separated from the sur-
rounding posterior talofibular ligament and
the transverse inferior tibiofibular ligament
[10] (Figs. 16 and 17).

Conclusion
In the appropriate clinical settings, MR
imaging and MR arthrography are useful
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Fig. 10.—28-year-old man with symp-
toms of posteromedial impingement.
A, Axial T1-weighted spin-echo MR
image of right ankle shows subtle hy-
pertrophic fibrotic tissue (arrow) deep
relative to tibial posterior tendon.

B, Coronal fat-suppressed proton den-
sity-weighted MR image reveals nod-
ular  hypointense  thickening in
posteromedial aspect of ankle (arrow).
C, Arthroscopic image depicts pos-
teromedial impingement lesion (ar-
row). T = talus.
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Fig. 11.—Diagram shows nutcracker phenomenon of posterior ankle impinge-
ment.

Fig. 13.—22-year-old male basketball player with pos-
terior impingement.

A and B, Axial (A) and sagittal (B) fat-suppressed proton
density—weighted MR images of right ankle show abnor-
mal high signal intensity in posterior aspect of talus and
in os trigonum (arrows). Note joint effusion in posterior
synovial recess of tibiotalar and subtalar joints.

(Fig. 13 continues on next page)
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Fig. 12.—Diagrams show osseous anatomic structures involved in posterior impinge-
ment: 1 = Stieda’s process (arrows), 2 = os trigonum (arrows), 3 = fractured lateral tu-
bercle of talus (arrows), 4 = prominent down slope in posterior tibial articular surface
(arrowhead), 5 = calcified inflammatory tissue (arrowhead), and 6 = prominent superior
surface of calcaneal tuberosity (arrowheads).




Downloaded from www.gjronline.org by 80.30.212.193 on 05/30/14 from | P address 80.30.212.193. Copyright ARRS. For personal use only; al rights reserved

558

Cerezal et al.

Fig. 13. (continued)—22-year-old male basketball player with posterior impingement.
C, Arthroscopic image shows removal of os trigonum (asterisk). T = talus, C = calcaneus.

Fig. 14.—42-year-old man with posterior impingement. Sagittal fat-suppressed proton density—
weighted MR image of right ankle shows abnormal high signal intensity in os trigonum and pos-
terior aspect of talus with associated tenosynovitis of flexor hallucis longus (asterisks).

Fig. 15.—34-year-old man with posterior impinge-
ment.

A, Sagittal T1-weighted MR image of left ankle shows
prominent lateral tubercle of talus (Stieda’s process)
with low signal intensity (arrow).

B, Sagittal fat-suppressed proton density—weighted
MR image shows bone marrow high signal intensity in
Stieda’s process (arrow) and in dorsal aspect of cal-
caneus (arrowheads). Associated inflammation in ad-
jacent soft tissues is present.
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Fig. 16.—Drawing shows anatomy of posterior inter-
malleolar ligament (arrowheads).

techniques for assessing the soft-tissue and
osseous disorders present in the impinge-
ment syndromes of the ankle and for detect-
ing other potential causes of ankle pain.
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