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ABSTRACT

Ankle impingement syndromes encompass a broad spectrum of post-traumatic and chronic degenerative changes that
present with pain on specific movements about the ankle joint. Both amateur and professional athletes are
disproportionately affected by these conditions, and while conservative measures can potentially treat an impingement
syndrome, definitive therapy is often alleviated surgically. Imaging (including conventional radiography, ultrasound, CT
and MRI) plays an invaluable role in the diagnosis and pre-surgical work-up. An anatomically based classification system is
useful in these syndromes, as the aetiology, sites of pathology and preferred treatment methods are similarly based on
anatomic locations about the ankle. This review focuses on the anatomic locations, pathophysiology, imaging
considerations and brief discussion of therapies for each of the major anatomic ankle impingement syndromes.

INTRODUCTION

Ankle impingement syndromes are common and im-
portant post-traumatic causes of morbidity in athletes,
both professional and amateur.'™ An ankle impinge-
ment syndrome is characterized by a limited range of
motion and pain when performing specific movements
about the joint and often in a load-bearing position. The
aetiology and pathogenesis can be quite varied. In gen-
eral, the diagnosis of ankle impingement is clinical, with
supporting information provided by radiographs and
more advanced imaging (CT, MRI and ultrasound),’™®
which can help further elucidate the anatomic mecha-
nism of impingement, localize pathology to guide
diagnostic and therapeutic injections and assist with pre-
surgical planning.

Given the breadth of causative mechanisms and preferred
treatment, the ankle joint can be subsegmented into
anatomic regions: anteromedial, anterior, anterolateral,
posteromedial and posterior. Another less common
impingement syndrome about the ankle is the extra-
articular lateral hindfoot or subfibular impingement
syndrome. In general, the aetiology of impingement can
be due to post-traumatic synovitis, malunion of fracture,
scarring, recurrent sprains or other osseous causes.’
Depending on the morbidity and imaging findings,
treatment is initially accomplished conservatively, but

open surgical and/or arthroscopic approaches have
. 7
proven to have a safe and efficacious role.””

The goal of this article was to review the relevant anat-
omy of the different compartments, describe the
mechanisms of injury with common imaging findings,
differential diagnoses when applicable and to review the
different treatments options for ankle impingement
syndromes.

ANTEROLATERAL IMPINGEMENT

Anatomic region

The anterolateral impingement syndrome is caused by
obstruction of the so-called anterolateral gutter (ALG) or
recess. This pyramidal space is formed medially by the
tibia, laterally by the fibula, superiorly by the anteroinferior
tibiofibular ligament (AITFL), inferiorly by the calcaneo-
fibular ligament and anteriorly by the anterior talofibular
ligament (ATFL) and joint capsule (Figure 1).

This potential space may contain some joint fluid in
asymptomatic individuals; however, a synovial reaction or
debris can indicate pathology.'” During normal dorsi-
flexion, the anterolateral border of the talus extends into
the anterolateral recess and its obstruction by abnormal
bony or soft-tissue structures in this recess is responsible
for the clinical finding of limited dorsiflexion.
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Figure 1. Anatomic illustrations describing normal ligaments and the anterolateral recess: (a) an illustration as seen from a lateral
view; (b) an illustration in the axial plane. AITFL, anteroinferior tibiofibular ligament; ATFL, anterior talofibular ligament; CFL,

calcaneofibular ligament.

A AITFL

CFL

Pathogenesis of anterolateral ankle impingement

The anterolateral impingement syndrome is characterized by
localized pain during internal/external rotation with limited
dorsiflexion. Clinical examination has been reported with 95%
sensitivity and 75% specificity in detecting impingement.'' The
most common ankle injury is a sprain of the ATFL, which
typically results from a plantar flexion/inversion mechanism,'*"

Figure 2. Anterolateral impingement: (a) an illustration in the
axial plane of an injured anterior talofibular ligament (ATFL)
with associated synovitis. (b) Coronal and (c) axial fluid-
sensitive MR images are showing a distinct hyperintense soft-
tissue mass in the anterolateral recess (arrows), which is
corresponding to an early meniscoid lesion in the setting of
a chronically injured ATFL. (d) An axial CT image in the same
patient is showing small calcified bodies embedded in the
synovial hypertrophy within the anterolateral recess (arrow).

ATorn anterior talofibular N
ligament (ATFL) Synovitis

ATFL

Anterolateral
recess

and impingement is an uncommon sequela (occurring in ap-
proximately 2% of cases).'* A robust haemarthrosis and resultant
synovitis can occur after injury. Over time, this can coalesce into
a triangular or meniscoid hyalinized fibroid mass within the ALG."

A less common cause of anterolateral ankle impingement is
thickening of a portion of the inferior aspect of the AITFL.'®
Although initially described as an “accessory” ligament, this
band was recognized by Bassett et al' in 1990 to be part of the
AITFL proper. Although not truly its own ligament, this distinct
band carries the name “Bassett’s ligament” in the literature.'” In
subsequent cadaver studies, this band was seen in nearly the
entire population.'®'®

Other causes of impingement are small ganglia, anterolateral
tibial plafond spurs/ossicles, avulsed osseous fragments and
syndesmotic ligament complex injury. Osteochondral injury to
the anterolateral talar dome may be present, reported to occur in
17% of cases.'” Important differential considerations that may
present similarly include: sinus tarsi syndrome, peroneal tendon
subluxation or injury, tarsal coalition and osteoarthrosis.*’

Imaging characteristics

Often times, the initial imaging study is the conventional
weight-bearing set of ankle radiographs. While limited in sen-
sitivity and specificity for impingement, radiographs can be
useful to demonstrate osseous bodies/fragments or osteophytes
projecting over the ALG or the anterolateral tibial plafond.*' CT
can also be utilized for the evaluation of bony intra-articular
fragments or osteophytes, but with limited evaluation of the
associated soft tissues (Figure 2). Ultrasonography has addi-
tionally been evaluated with possible utility in directing di-
agnostic and therapeutic corticosteroid injection.” In addition,
ultrasound has the ability to add assistance in diagnosis by
utilizing dynamic techniques.

The main workhorse in imaging the ALG remains MRI. With
exquisite soft-tissue contrast, MRI is capable of not only iden-
tifying a space-occupying lesion, it can often further evaluate the
nature of the lesion. Early reports showed limited utility of MRI
in the absence of a joint effusion.'' However, recent reports have
shown a sensitivity of 83%, specificity of 78.6% and accuracy of
78.9% for the diagnosis of anterolateral impingement.”> MRI is
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capable of identifying small avulsed fragments and ligamentous
abnormalities (notably the ATFL and AITFL) (Figures 2 and 3).
The use of iv. gadolinium-based contrast agents has been
studied with enhancement of the surrounding synovial re-
action.”” In that study, use of iv. gadolinium with a fat-
suppressed three-dimensional fast spoiled gradient-echo se-
quence resulted in a sensitivity of 76.5%, specificity of 96.9%
and accuracy of 94.4% for the diagnosis of soft-tissue im-
pingement. In addition, intra-articular injection of a gadolinium
agent has also been shown to be the most specific; but, given its
invasive nature, it is not commonly acquired.**

Anterolateral impingement syndrome treatment

The initial treatment of choice for anterolateral impingement is
generally conservative.'' Potential options include rest, physical
therapy, ankle bracing or taping, shoe modification and local
corticosteroid injection. Frequently, conservative treatment fails
and surgery is recommended. Current guidelines consider ar-
throscopy as the gold standard surgical approach with its high
safety and low complication rates (approximately 4%)
(Figure 4).> A recent meta-analysis of arthroscopic treatment
for anterolateral impingement showed patient satisfaction
ranging from 76% to 100%.>°

ANTERIOR IMPINGEMENT SYNDROME

Anatomic region

Anatomically, the anterior aspect of the ankle is defined as the
central portion of the ankle recess between the anterior tibial
plafond and talar dome (Figure 5). Anterior impingement syn-
drome was first described in soccer players in 1943 by Morris*’
and later by McMurray”® and named “athlete’s ankle” and
“footballers’ ankle”. The prototypical patient who presents with
anterior ankle impingement is a ballet dancer or soccer player
who has anterior joint pain and limited dorsiflexion.

Pathogenesis of anterior ankle impingement

Initially, it was thought that the anterior ankle impingement was
caused by plantar flexion of the tibiotalar joint with repetitive
traction to the anterior joint capsule forming anterior tibiotalar

osteophytes (traction spurs).”” However, cadaveric and arthroscopic
evaluations suggest direct microtrauma to the talus and tibia as
the aetiology.'”**** The natural course of this repetitive micro-
trauma is to form osseous spurs (Figure 5).22°1 These spurs can
cause impingement through a Cam-type mechanism.’* However,
it should also be noted that osteophyte formation is common in
asymptomatic ballet dancers and soccer players.””**

Much like the anterolateral impingement syndrome, this reactive
process can cause irritation of the capsule and lead to a synovial
inflammatory response, which in itself can cause pain and can
also lead to the formation of fibrous bands.*””” These bands can
further limit dorsiflexion. A differential diagnosis may include
tendon sheath rupture, tenosynovitis, synovial cyst rupture or
a ganglion cyst.

Imaging characteristics

While anterior impingement syndrome remains chiefly a clinical
diagnosis, radiography can have an important role. Initial eval-
uation typically begins with ankle radiographs, which may
demonstrate anterior tibial and talar neck osteophytes. CT may
further be able to localize the osteophytes and assist in pre-
surgical planning.

Further evaluation can be performed with MRI, which can help
localize the bone spurs and further characterize the synovial
thickening.”® MRI can also be particularly useful to visualize
intra-articular fibrous bands and identify soft-tissue pathology, if
present. A prospective study evaluating MRI in the setting of
chronic ankle pain noted only modest sensitivity and specificity
for anterior tibial osteophytes (67% and 78%, respectively), al-
though it had high a sensitivity (89%) for synovitis, capsular
thickening, scar and granulation tissue.”® Generally, indirect
arthrography (i.v. gadolinium-based contrast material injection
followed by 10min of physical activity) has a marginal addi-
tional benefit, except in specific situations, such as poor dis-
tention of the joint with fluid. Finally, in approximately 57% of
patients, extra-articular causes of pain were discovered, which
eliminated the need for arthroscopy.*

Figure 3. Anterolateral impingement symptoms in a male with a previous syndesmotic ligament complex injury: (a) axial fluid-
sensitive and (b) axial T; weighted MR images are showing a thickened and irregular anteroinferior tibiofibular ligament (arrows). (c)
An axial fluid-sensitive MR image is showing a thickened but intact anterior talofibular ligament (dashed arrow).
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Figure 4. A 43-year-old male with a history of injury 2 years ago, now with anterolateral ankle pain limiting ankle movement
consistent with anterolateral impingement: (a) axial 7; weighted and (b) fluid-sensitive MR images are showing a heterogeneous,
predominantly hypointense mass at the anterior portion of the distal tibiofibular joint (white arrows). (¢) Arthroscopic images are
showing an incisural tissue in the syndesmosis that is being pulled on by the probe in (d) and shaved in (e) (black arrows). (f) After

resection, a clean incisura is demonstrated.

Treatment for anterior ankle impingement syndrome
As with anterolateral ankle impingement, conservative measures
are employed initially. Unfortunately, these measures frequently
fail to relieve symptoms.”® Open surgical techniques have been
used with moderate success.””*® More recently, there has been
a move to the arthroscopic technique (Figure 6).”

Multiple studies evaluating the early and late outcomes from arthro-
scopic management showed excellent responses with decreased post-
surgical pain scores, faster return to sport/full activity, increased range
of motion and high willingness to undergo surgery again if needed.*®
Curiously, osteophyte regrowth is a common delayed outcome after
surgery, but no correlation with recurrence of pain has been noted.”

Figure 5. Anterior ankle impingement: (a) an illustration in the mid-sagittal plane is demonstrating the involved anterior joint capsule
(circle) with associated osteophytes from the anterior tibial plafond and anterior talar neck. (b, ¢) Sagittal fluid-sensitive MR images
are showing a superior talar neck (arrows) and anterior tibial osteophytes (dashed arrows) in a male with anterior ankle

impingement symptoms.

A Anterior
tibiotalar spurs

- .
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ANTEROMEDIAL IMPINGEMENT SYNDROME
Anatomic region

The anteromedial gutter or recess is formed superficially by the
anteromedial joint capsule, laterally by the talar dome, body and
neck, medially by the medial malleolus and inferiorly by the
anterior tibiotalar fascicle of the deltoid ligament (anterior
tibiotalar ligament) (Figure 7).

Pathogenesis of anteromedial ankle

impingement syndrome

Clinically, the anteromedial ankle impingement syndrome
presents with pain associated with dorsiflexion and inversion
and can be seen in soccer players, dancers and cross-country
runners.*” This can result as the sequela of a prior plantar
flexion/inversion injury." The condition was first described by
Egol and Parisien in 1997 in a case report and subsequently by
Mosier-La Clair et al in 2000 with a case series of 11 patients.*"*?

During the acute injury, there is damage to the anterior tibio-
talar ligament, which subsequently thickens.*' In addition to
ligament thickening, osteophytes, synovitis and fractures have
been described as other possible causative factors.*' Lastly, re-
current microtrauma over time can form bony spurs along the
talar neck, anterior margin of the medial malleolus or ante-
romedial tibial plafond, which can impair the range of motion,
similar to anterior ankle impingement.*’

Imaging characteristics

Conventional radiography including frontal and exaggerated
oblique projections can visualize medial talar, tibial plafond
and medial malleolar osteophytes/enthesophytes (Figure 8).*
CT has an additional role by better localizing bone spurs and
osteochondral lesions and assisting in the pre-operative
planning.” MRI can be used to better evaluate the medial
ligaments, articular cartilage and associated soft tissues. There
is sparse literature evaluating the effectiveness of MR
arthrography.

Treatment for anteromedial ankle

impingement syndrome

Conservative treatment remains a controversial first step in
management. Positive results have been seen with ultrasound
guidance for anteromedial meniscoid lesion steroid injections.
However, outcomes from such injections have not been well
studied.** Given the high rates of failure, it has been suggested
that surgery, saving 6 weeks of morbidity, be considered as
a first-line treatment.'>*>*" In a retrospective cohort of 41 patients,
93% of patients were satisfied with the results of arthroscopy and
all but 1 patient returned to their previous level of activity.*” This
places it on par with surgical treatment of anterior and anterolateral
ankle impingement.

POSTEROMEDIAL IMPINGEMENT SYNDROME
Anatomic region

The anterior boundaries of the posteromedial recess are the
medial malleolus and posterior tibiotalar ligament (PTTL). The
lateral side is formed by the talar dome and posterior process of
the talus. Peripherally, the recess is demarcated by the poster-
omedial joint capsule, neurovascular bundle and flexor hallucis
longus tendon (Figure 9).

Pathogenesis of posteromedial ankle

impingement syndrome

The common precipitating injury for posteromedial ankle im-
pingement is a plantar flexion, inversion and internal rotation
trauma. This can lead to damage to the PTTL and associated
synovitis, which can partially encase the posterior tibialis tendon
(PTT) (40% of cases), the flexor hallucis longus tendon (16% of
cases) or the flexor digitorum longus tendon (8% of cases).

It was first described by Liu and Mirzayan®® in 1993 and remains
one of the least common ankle impingement syndromes.'”
Commonly, the patient presents with pain over the poster-
omedial aspect of the ankle with both passive and active
movement.*”*® Owing to the strong nature of the deltoid

Figure 6. An 18-year-old college football player with pain on dorsiflexion consistent with anterior impingement: (a) a pre-operative
lateral radiograph is showing large anterior osteophytes at the tibiotalar joint (white arrow); arthroscopic images (b) before and (c)
after debridement of the large anterior osteophyte (black arrow). (d) An intraoperative fluoroscopic image is confirming the

removal of large osteophytes.
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Figure 7. Axial illustrations through the level of the talus: (a) the normal appearance of the anteromedial ankle recess is shown,
which is formed by the talus, anteromedial joint capsule, medial malleolus and the anterior tibiotalar ligament (ATTL). Also shown is
the posterior tibiotalar ligament (PTTL), which forms the posterior border. (b) Possible aetiologies of anteromedial impingement
syndrome are shown, including but not limited to: a talar osteophyte from chronic repetitive microtrauma, thickening of the ATTL,
synovial inflammatory response and associated bone marrow oedema.

: Talar
A Anteromedial i
Talar dome recess osteophyte Synovitis

ATTL v
ATTL

Medial .

malleolus “
\

Y/

PTTL

Bone marrow

edema
ligament, injury occurs in 15% of ligamentous traumas of the that could lead to deltoid ligament rupture, a high percentage of
ankle and leads to an impingement syndrome only in a fraction patients will have concomitant osteochondral injuries or other
of those cases.*” Also, given the high-energy nature of an injury ligamentous injury.*’

Figure 8. A 20-year-old female with a history of ankle sprain, progressively worsening anteromedial pain and limited dorsiflexion,
consistent with anteromedial impingement: (a, b) oblique radiographs at 8 and 24 months post-injury are demonstrating
progressively enlarging bone proliferation at the anterior colliculus of the medial malleolus (arrows). (c) Sagittal fluid-sensitive and
(d) sagittal 7; weighted sequences are showing synovitis in the anteromedial recess (arrowhead) and adjacent osteophyte
(dashed arrow).

' 24 months
after injury
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Figure 9. Axial illustrations through the level of the talus: (a) the boundaries of the posteromedial recess are the medial malleolus
and posterior tibiotalar ligament (PTTL) anteriorly, the talar dome and posterior process of the talus laterally and the posteromedial
joint capsule, neurovascular bundle and flexor hallucis longus tendon peripherally. (b) In posteromedial impingement, a constellation
of findings can be seen including an injured and thickened PTTL, associated synovitis, posteromedial joint capsule injury and bone
marrow oedema. The close proximity of the enlarged posteromedial recess to the flexor tendons, especially the tibialis posterior
(dashed arrow), which is affected in approximately 40% of cases, can be noted.

Bone marrow PTTL

A Medial malleolus B edema

PTTL \ |

Flexor Digitorum / |
Longus | |

recess

Posteromedial / (

Capsule

Flexor Hallucis Longus C_aPSUIe Synovitis
Iinjury
Imaging characteristics tissue in nature in contradistinction to anterior impingement.
Ankle radiography is usually initially performed, but is often of Recent reports have demonstrated the possible utility of ultra-
little utility, as the usual pathophysiology is ligamentous or soft sonography for evaluation of the PTTL, which may be thickened

Figure 10. A 23-year-old male with an ankle inversion injury and subsequent posteromedial impingement imaged (a-d) immediately
and 4 months after injury. (a, b) Coronal and (c) sagittal fluid-sensitive images are showing partial tearing of the posterior tibiotalar
ligament due to compression (arrows). Bone contusions in the medial malleolus and medial talus are shown (dashed arrows). A
haematoma is also seen superficial to the lateral malleolus (asterisk). (d) A coronal fluid-sensitive image is showing the normal joint
capsule at the posteromedial recess (arrowhead). (e) Coronal and (f) sagittal fluid-sensitive images obtained 4 months after injury
are showing thickening and fibrosis in the posteromedial recess (arrowheads), which were not present on the initial examination.
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Figure 11. (a) lllustrations as seen from a superior view demonstrating the normal posterior process of the talus, os trigonum
(OT) and Stieda’s process variants; (b) an illustration as seen from a posterior view of the ankle demonstrating the ligamentous
anatomy of the posterolateral ankle. PITFL, posteroinferior tibiofibular ligament; PTFL, posterior talofibular ligament. Adapted from

189 with permission from Elsevier.
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and hypoechoic, denoting increased fibrous tissue formation
and oedema.”

Given the high-energy nature injury to the deep deltoid ligament
with likely concomitant lateral ligamentous injury, MRI is fre-
quently performed. On MRI, the normal deep portion of the
deltoid ligament appears as a fan-shaped tendon with insertions
onto the calcaneus, talus and navicular bones. Pathology to the
deltoid ligament, particularly the PTTL, presents with in-
termediate intensity on fluid-sensitive sequences and with
thickening and loss of the normal fibrillar pattern. Additional
fluid collections or synovitis may be seen posteriorly.”® Irregular
soft tissues may also be seen within the posteromedial recess
(Figure 10).

Treatment for anteromedial ankle

impingement syndrome

The identification of medial ankle pain after a severe inversion
injury is usually delayed owing to the presenting symptom
mainly centred around the lateral ligamentous disruption.*®

Transverse
Tibiofibular
Ligament

Posterior
Intermalleolar
Ligament

PITFL

PTFL

Treatment is usually started conservatively, but surgical treat-
ment can also be safely performed with quite promising results.
Complete or near complete relief of symptoms was seen after
surgery in all six patients in a case series.*® Unfortunately, owing
to the relative rarity of this condition, and other concomitant
ankle injuries, large case series or trials have been lacking.

POSTERIOR IMPINGEMENT SYNDROME

Relevant anatomy

The majority of the posterior impingement syndromes are re-
lated to the posterior talus. The secondary ossification centre of
the posterolateral talus forms around 8-13 years of age and then
subsequently fuses within 1 year of that.”* Occasionally (approximately
7%), there may be non-fusion with a resultant os trigonum.”"*
In addition, this ossification centre may remain prominent with
the so-called “Stieda’s™ process” (Figure 11).

In addition to the osseous posterolateral talus, the ligamentous
anatomy includes (from superior to inferior): (1) the posteroinferior
talofibular ligament, which extends from the lateral malleolus to

Figure 12. Sagittal illustrations as seen from a lateral view in posterior ankle impingement: (a) in the plantar flexed ankle with an
associated os trigonum, there is an entrapment of the posterior soft tissues, including the posterior talofibular ligament (PTFL) and
associated synovitis. (b) An irritated and thickened flexor retinaculum can cause flexor hallucis longus (FHL) tendon irritation and

tenosynovitis owing to their intimate relationship.
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™
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Figure 13. A 47-year-old male with chronic ankle pain that worsens during plantar flexion, consistent with posterior impingement: (a)
an axial illustration, (b) an axial fluid-sensitive image and (c) sagittal 7; weighted images are showing a degenerated os trigonum
(arrows) with a thickened posterior talofibular ligament (PTFL) (dashed arrow) and oedema/cystic changes of the talus and fibula

(arrowheads).

A

Edema and
cystic changes

Thickened
PTFL

Os Trigonum

the posterolateral tibia; (2) the transverse tibiofibular ligament
extending from the fibula to the posterior tibia and medial
malleolus; (3) the tibial slip, also called the posterior inter-
malleolar ligament, originating from the posterior tibia and
inserts at the posterior talofibular ligament; and (4) the posterior
talofibular ligament extending from the lateral malleolus to the
posterolateral talus (Figure 11).

Pathophysiology of the posterior ankle impingement
Clinically, the posterior impingement syndrome presents
with chronic pain and swelling within the posterior ankle.
Classically, this is seen with activities that cause extreme
plantar flexion, such as ballet, soccer, football and downhill
running.”’

The two main proposed mechanisms of posterior impingement
are: (1) an acute plantar hyperflexion injury and (2) chronic
repetitive microtrauma.”*>> The similarity between the two
mechanisms revolves around the posterior soft tissues, which
may become secondarily hypertrophied and compressed be-
tween the posterior talus and the calcaneus. The presence of an
osseous body (os trigonum or prominent Stieda’s process) can

further narrow this space, which has led to its other name of “os
trigonum syndrome”(Figure 12).>' This increased compression
leads to damage to the regional tendons and ligaments. Flexor
hallucis longus tenosynovitis is commonly involved (Figure 12).%
Important differentials include Achilles tendinosis/tear, arthro-
sis, acute posterior talar process fractures, flexor hallucis longus
tenosynovitis, Haglund’s syndrome, osteochondral lesions and
retrocalcaneal bursitis.*

Imaging characteristics

Initial evaluation with conventional radiography may dem-
onstrate a normal appearance, but special attention should be
placed on the lateral radiograph for the presence of a Stieda’s
process or an os trigonum. As these are seen commonly in
patients without symptoms of posterior impingement syn-
drome, they are not sufficient to cause an impingement syn-
drome; but, in the appropriate clinical context, they may
contribute to symptomatology.”’”

Further evaluation with CT can visualize osseous variants,
additional osseous bodies and osteochondral abnormalities
and can be performed to assist with pre-operative

Figure 14. Posterior impingement: (a) an illustration as seen from a posterior view is showing thickened and degenerated posterior
ligaments. In a 40-year-old male with pain during plantar flexion, (b) coronal and (c) sagittal fluid-sensitive images are showing
a thick and hyperintense posteroinferior tibiofibular ligament (arrows), intermalleolar ligament (dashed arrows) and posterior
talofibular ligament (arrowhead), consistent with the clinical diagnosis of posterior impingement. OT, os trigonum.

Posteroinferior
A tibiofibular lig.

Posterior
Posterior intermalleolar lig.

talofibular lig.
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Figure 15. A 25-year-old professional lacrosse player with posterior impingement: (a) a pre-operative lateral radiograph is showing
an os trigonum (white arrow) with degeneration at the synchondrosis (arrowhead). (b) An arthroscopic image after debridement of
the soft tissues is showing an exposed os trigonum (black arrow) with the flexor hallucis longus tendon (FHL) seen medially (black
dashed arrow). (¢) An arthroscopic image after removal of the os trigonum with FHL seen medially (black dashed arrow). (d) A
post-operative lateral radiograph is confirming successful os trigonum removal.

management.”* Ultrasound may be used for injections of
a local anaesthetic or corticosteroids, which may help in
the diagnosis and palliation of posterior impingement
syndrome.”®

MRI, with its superior soft-tissue contrast, plays an invaluable
role in the evaluation of posterior ankle pain. One key feature is
bone marrow oedema (low T; and high T, signal) within the
talus, calcaneus or an os trigonum (Figure 13).°"° Other fea-
tures include increased signal at the synchondrosis, associated
synovitis and thickening of the posterior ligaments (Figure 14),
as well as the possibility of a posterior subtalar or tibiotalar
ganglia being present.

Treatment for posterior ankle

impingement syndrome

As with other impingement syndromes, the first-line treatment
is conservative measures.’ If those fail, then surgery remains
a viable option (Figure 15). A recent meta-analysis comparing
open to arthroscopic treatment found no change in patient
satisfaction. However, it should be noted that patients with ar-
throscopic treatment had fewer complications (15.9% vs 7.3%)
and in particular, fewer major complications (13.8% vs 5.4%).%°
Most patients returned to full activity on an average within 8 or
16 weeks with arthroscopic and open surgical technique,
respectively.*’

EXTRA-ARTICULAR LATERAL HINDFOOT
IMPINGEMENT SYNDROME

Relevant anatomy

The extra-articular lateral hindfoot impingement syndrome
(ELHIS) is a non-traumatic cause of impingement and presents as
the sequela of a pathologic PTT, which causes a flatfoot and
hindfoot valgus deformity.®" While patients present similarly, the
exact site of pathology varies. Common sites for impingement are
between the lateral talus and calcaneus (talocalcaneal impinge-
ment) and between the calcaneus and fibula (subfibular im-
pingement). Other sites involved in PTT pathology include the
sinus tarsi and distal fibula (e.g. stress fracture) and are important
causes of non-impingement lateral hindfoot pain to consider.”!

In addition to PTT pathology, Martus et al®® described a case series
of patients who presented with an ELHIS, which improved after
resection of an accessory anterolateral talar facet. This accessory
anterolateral talar facet was first described in 1904 and is found in
10.2% of Egyptian tali.” This was further evaluated in 1993, and
large accessory facets were found in 4% of patients and with var-
iable sizes seen in 34% of all patients.®*

Pathogenesis of extra-articular lateral hindfoot
impingement syndrome

It has been suggested that there are likely two aetiologies of
ELHIS. The first, primary lateral hindfoot impingement, is due
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Figure 16. A 67-year-old female with severe pes planovalgus and lateral sided pain: (a) an oblique radiograph is showing sclerosis
and irregularity of the inferior fibula (arrow), which is closely apposed to the calcaneus (arrowhead). (b) Significant pain was
reported when minimal valgus stress was applied. (¢, d) Coronal oblique CT images are showing valgus tilting of the talus with
contact between the fibula (arrows) and calcaneus (arrowheads), consistent with clinically suspected subfibular impingement.

to the accessory anterolateral talar facet. This relatively common
accessory articulation may become pathologic with a flatfoot/
hindfoot valgus deformity causing abnormal mechanics during
subtalar eversion. Interestingly, this has a propensity to effect
patients who are young and obese.***’

With the second, or acquired, aetiology of ELHIS, the normal
change in joint space calibre within the sinus tarsi on subtalar
eversion is exaggerated owing to hindfoot valgus and sub-
sequently, abnormal contact between the lateral talus and cal-
caneus (talocalcaneal impingement) may occur. If the degree of
hindfoot valgus is great enough, there can be contact between
the calcaneus and the fibula (subfibular impingement).’' Over
time, this abnormal contact can lead to early arthrosis of the
involved joints or distal fibular erosions and presents with
classic symptoms of pain over the lateral sinus tarsi.®® Talo-
calcaneal impingement and calcaneofibular impingement
affects almost exclusively patients with flatfoot/hindfoot
valgus.®®

~ Valgus Stress

Imaging characteristics

The imaging evaluation usually starts with conventional radi-
ography. Given its planar nature and extensive overlying struc-
tures, it may be difficult to see the osseous contact, especially
with neutral foot posture. However, secondary signs such as

cystic degeneration or subchondral sclerosis may be seen.®®” In

addition, dorsal talar “beaking” can be an informative second-
ary sign.®

CT has also been used for both diagnosis and to assist surgical
planning with its increased ability to resolve degenerative sub-
talar and subfibular changes (Figure 16). In addition, CT has the
ability to evaluate for additional causes of lateral hindfoot pain,
particularly tarsal coalitions (cartilaginous or fibrous).* Simu-
lated weight-bearing CT examinations have been shown to be
useful in evaluating the degree of sinus tarsi narrowing.®’

Along with CT, MRI has the ability to calculate the hindfoot
valgus angle and evaluate for accessory anterolateral talar facet.
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Figure 17. A 20-year-old female weighing 420 pounds, who presents with severe, chronic, posterolateral ankle pain and swelling for
8 months: (a) sagittal and (b) coronal fluid-sensitive images are showing a large accessory anterolateral talar facet (asterisks), which
is abutting the calcaneus with extensive marrow oedema (arrows), consistent with talocalcaneal impingement. (c) An axial T;
weighted image is showing the large accessory facet (asterisk) extending into the sinus tarsi. (d) An axial 7T; weighted image in
another patient without an accessory talar facet is showing the normal appearance of the sinus tarsi (arrowhead).

MRI has a superior advantage when evaluating the degree of
PTT pathology, which has the potential to correlate to clinical
grading systems.®’ The most common MRI findings are cystic
changes and bone marrow oedema within the lateral talus
(Figure 17). Additional soft-tissue thickening between the fibula
and the calcaneus may be seen, which has been associated with
entrapment of fat or the calcaneofibular ligament.®! In addition,
there may be fibular tip oedema and a calcaneofibular neofacet
demonstrated.®'

Treatment for extra-articular lateral hindfoot
impingement syndrome

A conservative approach including rest and non-steroidal anti-
inflammatory drugs is the usual first-line treatment. If this fails,
subtalar arthrodesis can be safely performed.®® For patients with
an accessory anterolateral talar joint, results have been promis-
ing for a subtalar-sparing operative strategy, which may save
early-onset ankle degenerative changes seen with subtalar

arthrodesis, especially given the young age of patients with
primary extra-articular lateral hindfoot impingement.®*

CONCLUSION

Ankle impingement syndromes encompass a broad spectrum of
chronic ankle conditions. They have different pathogenesis and,
depending on the location/causative factor, different preferred
treatments. Imaging, including radiographs through advanced
modalities such as MRI, has a valuable role in assisting the cli-
nician with confirming the clinical diagnosis, highlighting sec-
ondary relevant soft tissues and osseous abnormalities, which at
times may not be visible on arthroscopy, or palliating pain by
guiding intra-articular injections.
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