The Ankle and Foot – Scanning Protocol
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Diagnostic imaging of the Ankle and Foot: Introduction
The ankle maybe considered as consisting of four quadrants, anterior, medial, lateral and posterior
with the foot being considered separately. Ultrasound would normally be focused only one or two of
these quadrants or the foot depending upon the clinical diagnosis.
Anterior:
Tibialis anterior, extensor hallucis longus and extensor digitorum longus muscle and tendon
Deep peroneal nerve and dorsalis pedis artery
Talocrural joint including anterior joint recess
Anterior tibiofibular ligament
Talonavicular joint
Navicular-cuneiform, inter-cuneiform joints and tarsometatarsal joints

Medial:
Posterior tibialis, flexor digitorum longus and flexor hallucis longus muscle and tendon
Posterior tibial nerve and medial and lateral plantar nerves
Tibial artery and veins
Lateral:
Peroneus longus & brevis muscle and tendon
Anterior talofibular ligament (including dynamic stressing – The sonographic draw test – as
indicated)
Calcaneofibular ligament
Calcaneocuboid joint
Posterior:
Achilles tendon and insertion
Posterior calcaneum
Gastrocnemius and soleus muscles and musculotendinus junctions
Retrocalcaneal bursa
Kager’s fat and posterior aspect of tibiotalar joint (os trigonum if present)
Inferior:
Plantar fascia origin at anteromedial calcaneal tubercle (including dynamic stressing)

Interdigital:
Dynamic scanning for a Morton’s neuroma if present (Ultrasonogrpahic Mulder’s click test)
Intermetatarsal bursa (if present)
Digital:
Assess for synovitis, dorsal and/or plantar
Dorsal aspect of the metatarsophalangeal joints including metatarsal recess
Plantar aspect of metatarsophalangeal joints including plantar plate
First metatarsophalangeal joint including sesamoid bones
Interphalangeal joints as indicated
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1. Anterior
Anterior Ankle Joint: Longitudinal Scan
The patient is positioned in supine with the knee flexed to approximately 90 degrees flexion
and the foot placed on the couch so that it lies in a plantar flexed position. This facilitates both
a better visualisation of the talar dome and allows a better contact of the probe with the ankle.
The probe is placed in the anatomical sagittal plane so that it lies over the anterior aspect of
the talocrural joint.

Legend: Tib-tibia; TD-talar dome; HT-head of talus; White arrows-articular cartilage over the talar dome; White staranterior talar recess.; Yellow arrows-talocrural joint capsule.
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Anterior Ankle Joint: Transverse Scan
The patient is positioned in supine with the knee flexed to approximately 90 degrees flexion
and the foot placed on the couch so that it lies in a plantar flexed position. This facilitates a
better visualisation of the talar dome. The probe is placed in the anatomical transverse plane
so that it lies over the anterior aspect of the talar dome.

Legend: TD-talar dome; TA-tibialis anterior tendon; EHL-extensor hallucis longus tendon; EDL-extensor digitorum
longus tendon; A-anterior tibial artery; Yellow circle-deep peroneal nerve; White arrows-articular cartilage over the
talar dome.
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Anterior Mid-foot: Longitudinal Scan
The patient is positioned in supine with the knee flexed to approximately 90 degrees
flexion and the foot placed on the couch so that it lies in a plantar flexed position.
This facilitates a better visualisation of the mid-foot region and fixes the foot in a
stable position. The probe is initially placed in the anatomical sagittal plane so that it
lies over the dorsum of talonavicular and navicular cuneiform joints. Moving the
probe from medial to lateral allows visualisation of the medial, middle and lateral
cuneiform bones and their articulation with the navicular. If the probe is moved
distally the tarsometatarsal joints maybe seen.

Legend: HT-head of talus; NAV-navicular; Medcun-medial cuneiform; Yellow arrowhead-talonavicular
st
joint; White arrowhead-navicular-medial cuneiform joint; MT1-base of 1 metatarsal; Curved yellow
st
arrow-1 tarsometatarsal joint.
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Anterior Ankle: Anterior Tibiofibular Ligament
The patient is positioned in supine with the foot over the edge of the couch. This
allows the clinician to move the foot to stress the ligament and assess for patency.
The probe is placed in the anatomical transverse-oblique plane so that it lies
longitudinally over the anterior aspect of the lateral malleolus and anterior distal
tibia. The ligament maybe assessed dynamically by maintaining the probe position
while the patient’s foot is passively dorsiflexed placing stress through the ligament
as the wider anterior talar dome enters the ankle mortise.

Legend: LM-anterior aspect of the lateral malleolus; Yellow arrowhead-anterior tibiofibular ligament of
the ankle; White star-fluid deep to ligament.
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2. Medial
Medial Ankle Joint: Transverse Scan
The patient is positioned in supine with the leg placed in external rotation to allow
visualisation of the structures laying immediately posterior to the medial malleolus. The probe
is placed in the transverse plane behind the malleolus. The anterior edge of the probe should
lay on the malleolus with the posterior edge of the probe reaching towards the Achilles
tendon. A small cushion placed under the ankle and foot may allow for an improved contact
of the probe with the patient.

Legend: TP-tibialis posterior; FDL-flexor digitorum longus; FHL-flexor hallucis longus; Yellow oval-tibial nerve; Red
circle-posterior tibial artery. Yellow arrows-flexor retinaculum.
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Medial Ankle Joint: Longitudinal Scan
With the patient’s ankle and foot in the same position as for a transverse scan of the medial
ankle the probe is turned through 90 degrees so that it lies in the transverse-oblique plane to
view the structures within the tarsal tunnel. With the probe more anteriorly placed the tendon
of tibialis posterior maybe seen. As the probe is moved posteriorly over the tarsal tunnel the
tendon of flexor digitorum longus is next visualised followed by the tibial nerve, posterior tibial
artery and the deeply placed tendon of flexor hallucis longus.

Having viewed the tendon of tibialis posterior around the posterior aspect of the medial
malleolus as it passes through the tarsal tunnel the tendon maybe followed distally to its
insertion onto the tuberosity of the navicular and medial cuneiform.

Legend: TP-tibialis posterior tendon; Curved arrowanisotropy; Yellow arrows-tibialis posterior
tendon; Nav-navicular; MC-medial cuneiform.
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Lateral Ankle Joint: Calcaneofibular Ligament
The patient is positioned in supine with the leg internally rotated and the foot hanging off the
couch. The probe is placed so that its superior edge lies over the lateral malleolus and angled
a few degrees posteriorly towards the heel. This position permits the clinician to move the foot
into an inverted position which allows better visualisation of the calcaneofibular ligament and
to place a stress through the ligament to assess dynamically for stability.

Legend: LM-lateral malleolus; PL-peroneus longus; PB-peroneus brevis; Yellow arrows-calcaneofibular ligament;
Curved arrow-anisotropy.

Lateral Ankle Joint: Calcaneocuboid Joint
The patient is positioned in supine with the leg internally rotated and the foot resting on the
couch. The probe is placed immediately below and slightly anterior to the lateral malleolus in
the transverse plane to lie over the lateral aspect of the calcaneocuboid joint.

Legend: Yellow arrows-calcaneocuboid ligament.
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4. Posterior
Posterior Achilles Tendon and Calf: Longitudinal Scan
The patient is positioned in prone with the foot hanging off the end of the couch. The probe is
placed in the anatomical sagittal plane with its distal edge over the posterior calcaneum. From
this position the probe should be moved proximally to visualise up to the musculotendinous
junction of the Achilles tendon and soleus and gastrocnemius muscles.

Legend: TA-achilles; White arrowhead-positon of retrocalcaneal bursa; Yellow curved arrow-anisotropy.
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Posterior: Musculotendinous Junction Achilles and Calf
The patient is positioned in prone with the foot hanging off the end of the couch. The clinician
should position themselves so that they are able to move the foot passively allowing both the
muscles and musculotendinous junctions to be stressed, both the medial and lateral heads of
the gastrocnemius should be assessed.

Legend: Yellow arrows-medial gastrocnemius aponeurosis (distally this will join with the lateral aponeurosis to form
the achilles tendon).
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Posterior Achilles Tendon: Transverse Scan
The probe is placed in the anatomical transverse plane over the posterior aspect of
the calcaneum. From this position the probe should be moved proximally to
visualise the Achilles tendon as far as its musculotendinous junction with the
muscles of gastrocnemius and soleus.

Legend: TA-achilles tendon; Yellow double arrow-AP diameter of Achilles tendon; Curved yellow arrowmusculostendinous junction.
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5. Inferior
Plantar Aspect of the Heel Plantar Fascia: Longitudinal Scan
The patient is positioned in supine with the leg in external rotation. The clinician
should position themselves so that they are able to move the foot passively allowing
a stress to be placed through the plantar fascia to assess for patency. The probe is
placed in the anatomical sagittal plane with its posterior edge over the anterior
medial calcaneal tubercle and its anterior edge extending into the medial
longitudinal arch.

Legend: Yellow crosses-calliper measurement of the plantar fascia at the anterior medial calcaneal tubercle
(4mm is an average thickness); Yellow arrows-plantar fascia; FDB-flexor digitorum brevis muscle.

Dr. Peter Resteghini

mskus.co.uk

6. Interdigital
Interdigital Metatarsal Heads: Transverse Scan
The patient is positioned in supine with the ankle in dorsiflexion. The probe is placed in the
anatomical coronal-oblique plane to view the metatarsal heads. The slight oblique angle from
the true coronal plane should result in the lateral edge of the probe being slightly posterior in
orientation relative to the medial edge. This obliquity allows for the difference in length of the
metatarsals. If scanning is to detect a possible Morton’s neuroma then a transverse pressure
should be applied through the metatarsal heads forcing the neuroma in a plantar direction
where it can be visualised.

Legend: MT2, MT3, MT4-second to forth metatarsal heads; Curved arrows-tendons of flexor digitorum
longus; Yellow arrows-normal inter-digital fatty tissue.
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7. Digital
Digital

Dorsal aspect Metatarsophalangeal and interphalangeal joints:
Longitudinal Scan
The patient is positioned in supine with the knee flexed and the foot resting on the
couch in a plantar flexed position. The probe is placed in the anatomical sagittal
plane over the metatarsophalangeal or interphalangeal joint to be scanned. In the
image below the 1st metatarsophalangeal joint is being scanned.
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Legend: 1 MT Head-1 metatarsal head; Base PP-base of the proximal phalanx; Yellow arrows-tendon
of extensor hallucis longus; Curved arrow-metatarsal recess; White arrowheads-articular cartilage over
the metatarsal head.
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Digital Plantar aspect 1st Metatarsophalangeal joint: Transverse Scan
The patient is positioned in supine with the leg and foot resting on a couch. The clinician
should position themselves so that they are able to scan the plantar aspect of the foot. The
probe is placed in the anatomical coronal plane over the plantar aspect of the 1st
metatarsophalangeal joint.

st

Legend: MT Head-1 metatarsal
head; TS-tibial sesamoid; FSfibular sesamoid; Curved arrowarticular cartilage; Oval-tendon
of flexor hallucis longus.

Plantar aspect 2nd to 5th Metatarsophalangeal and interphalangeal joints:
Longitudinal Scan
The probe is placed in the anatomical sagittal plane over the plantar aspect of the
metatarsophalangeal or interphalangeal joint to be scanned. In the image below the 2nd
metatarsophalangeal joint is being scanned
Digital

nd

nd

Legend: 2 MT Head-2 metatarsal head; Base PP-base of proximal phalanx; Yellow arrows-tendon of
flexor digitorum longus; White arrowheads-plantar plate.
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