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Ankle‐Foot
PathoAnatomy:
Goals &
Objectives

• Goal of this lecture: share 40 years of professional
experience, enhanced by evidence, built on the
structured foundation of IAOM clinical diagnosis and
treatment.
• Objectives:
• Gain insight into the applicable anatomical
features that should be considered in evaluation
and treatment of a patient with ankle pain and
stiffness with burning pain in the foot
• Emphasis on clinical reasoning related to
anatomy and pathology
• Appreciate the biomechanical interplay of the
lower extremity as causal and or perpetuating
factor(s) to ankle/foot problems….
• Consider possible differential diagnoses…..

Ankle‐Foot
PathoAnatomy:
WHO

Photo by BBH Singapore on Unsplash
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WHO:
• 64‐year‐old female, retired
high school teacher.
• Daily activities include
housework and volunteering
at the local senior center.
• She generally enjoys traveling
both within the United States
and internationally.
• She notes that she has been
able to ride her stationary
bicycle with minimal
discomfort, and it actually
seems to help her symptoms.

• Patient is at the age where
joints and structures may
be showing age:
• Primary osteoarthritis?
• The loadability of the
ankle/foot structures is
becoming less than the
loads?
• She stands a lot, ie,
housework,
volunteering,
traveling…..
• Better with cyclical
unloaded motions
• Sounds like an
arthropathy
IAOM‐US
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Ankle‐Foot PathoAnatomy
TaloCrural Joint Considerations
Ankle‐Foot
PathoAnatomy:
WHAT & WHERE

WHAT:
• Dull aching at the right ankle,
with warmth and swelling;
burning pain at the distal foot.
WHERE:
• Patient places her hand at the
anterolateral aspect of the
ankle to indicate her aching
pain, where it also feels swollen
and warm.
• Pain in her foot is located at the
dorsum and plantar aspect of
the distal foot between the 2nd
and 3rd metatarsal and refers
proximally along the sole of the
foot.

• Okay….. There are likely
two problems…..
• What we know
• Ankle/foot is distal in
the extremity; pain
location will be
precise with the
problem

• Function of the ankle and
foot. Let’s look at how the
joints assist in the
following…..
• Shock absorption
• Adapting to terrain
• Propulsion

• What is the state of her
functioning at the ankle
and foot?
• Shock absorption
• Adapting to terrain
• Propulsion
IAOM‐US
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Ankle‐Foot PathoAnatomy
TaloCrural Joint Considerations & Tibiofibular Syndesmosis

Our patient
had an
inversion
trauma in
college…..

Ankle‐Foot PathoAnatomy
TaloCrural Joint Considerations & Tibiofibular Syndesmosis

• In 1–11% of all ankle sprains, injury
of the distal tibiofibular
syndesmosis also occurs.
• 40% of patients still experience
symptoms of ankle instability 6
months after an ankle sprain.
• Additionally, an inversion trauma
can create laxity at the proximal
tibiofibular joint, leading to
posterolateral knee pain and that
will lead to excess shearing at the
talocrural joint.

Hermans J, et al. Anatomy of the distal tibiofibular syndesmosis in adults: a pictorial essay with a multimodality approach. J Anat. 2010 Dec;217(6):633‐45.
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Aggravating Factors:
• The ankle is stiff and sore in the
morning.
• Prolonged standing / weight bearing
increases both the ankle and the foot
pain.
• Prolonged walking increases both the
ankle and the foot pain.
Alleviating Factors:
• Rest and elevation, but only if she keeps
the foot moving. Otherwise, it stiffens
and becomes painful.
• Ibuprofen.

TaloCrural Joint Considerations
• Joint surface is declined 8°
• Joint integrity is dependent upon
status of
• Distal tibiofibular syndesmosis
• Joint capsule
• Reinforcing ligaments
• Loads going into the joint are
influenced by both proximal and
distal joint complexes

• Can get a widening of the ankle
mortise as a result of increased
length of the syndesmotic
ligaments after an acute ankle
sprain.
• Widening of the ankle mortise by
1 mm decreases the contact area
of the tibiotalar joint by 42%
• This could lead to instability and
early osteoarthritis of the
talocrural joint.
Hermans J, et al. Anatomy of the distal tibiofibular syndesmosis in adults: a pictorial essay with
a multimodality approach. J Anat. 2010 Dec;217(6):633‐45.
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Ankle‐Foot PathoAnatomy

TaloCrural Joint & Ligamentous Considerations

TaloCrural Joint & Ligamentous Considerations

• *Transection of anterior talofibular
ligament, ATFL, results in higher degree of
calcaneal eversion.

• Calcaneofibular ligament, CFL, is
primary ligamentous stabilizer of
ankle joint against forced
inversion.
• Its functioning depends greatly
on plantar versus dorsiflexion
position of the ankle joint
complex. CFL provides stability:

• ATFL prevents the talus from rotating
medially and thus restricts flatfoot
deformity.

• Radiographic flatfoot parameters can
identify the degree of acquired adult
flatfoot deformity, AAFD:

• increased talonavicular uncoverage angle
• talometatarsal‐angle

• **…significant difference in assessed
established radiologic adult acquired flat
foot deformity parameters was observed,
with a more pronounced deformity in
patients with an injured ATFL.
*Hintermann B, et al. Influence of ligament transection on tibial and calcaneal rotation with loading and dorsi‐plantarflexion. Foot Ankle Int. 1995;16:567–71.
Younger AS, et al. Radiographic assessment of adult flatfoot. Foot Ankle Int. 2005;26:820–5.
**Wirth SH, et al. Anterior talofibular ligament lesion is associated with increased flat foot deformity but does not affect correction by lateral calcaneal lengthening. BMC
Musculoskelet Disord. 2019 Oct 27;20(1):496.
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• talocrural joint primarily during
plantarflexion
• subtalar joint primarily during
dorsiflexion
Lu Li, et al. Function of ankle ligaments for subtalar and talocrural joint stability during an inversion movement ‐ an in vitro study. J Foot Ankle Res. 2019 Mar 18;12:16.
Forster BB, et al. Proximal tibiofibular joint: an often‐forgotten cause of lateral knee pain. AJR Am J Roentgenol. 2007 Apr;188(4):W359‐66.
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Ankle‐Foot PathoAnatomy
Our Case……
Photo by Diogo Tavares on Unsplash

Considerations of the Subtalar Joint

• More recently, symptoms came on gradually during a 6‐day hiking trip where she
was carrying a 30‐pound pack. Walking surface at times included rocky hard surfaces.
Upon questioning she notes that her hiking boots might be a bit old, last replaced
about 5 years ago, and as pain gradually came on during the trip, she noticed that
she seems to land hard and the boots were likely not as supportive as they should
have been. Symptoms started on the 3rd day and got progressively worse to the
point where she was limping on the last day.

• Consists of 2 articulations with separate synovial
sheaths.

• Past medical history: In college one winter, she slipped on the ice and sprained the
right ankle. She recalls that while moderately painful, bruised and swollen, it was
during exams at the end of the semester. She was able to ‘walk it off’, keep the ankle
elevated while studying and limped around for the first 2 weeks, rested during the
break, and then returned to school and didn’t think of it further.
• The right ankle has had a previous trauma, setting it up for early aging. The recent
trip was too much load for the load‐ability of the talocrural joint. The boots offered
poor support and poor shock absorption. What else should we keep in mind?
• Is there dysfunction in the kinetic chain that has added even more load or
stress?
• What is joint mobility at the knee, subtalar and midtarsal joints? Do
limits here add to a loss of shock absorption and lack of adaptation upon
landing? Eager to get to the clinical examination and find out….

Sangeorzan A,
Sangeorzan Bruce.
Subtalar Joint
Biomechanics
Foot and Ankle
Clinics. 2018;
23:341–352.

IAOM‐US
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• First articulation is between posterior facets of talus and
calcaneus (the posterior talocalcaneal joint [TCJ]).
• Separated from the second sheath by the tarsal canal, filled
with the strong talocalcaneal interosseous ligament.
• Second articulation is made up of the anterior and medial
facets of the calcaneus and talus, talar head, the navicular
bone, and the cartilaginous surface of the calcaneonavicular
ligament (aka, talocalcaneonavicular joint)
• Take home message:
• Subtalar joint synovitis/osteoarthritis usually provokes
posteromedial ankle pain
• Chondral irritation of the posterior facet can provoke
lateral pain
IAOM‐US
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Considerations of the Subtalar Joint

Considerations of the Subtalar Joint

Talocalcaneonavicular Joint

By Henry
Vandyke
Carter ‐ Henry
Gray (1918)
Anatomy of
the Human
Body (See
&quot;Book&
quot; section
below)Bartleb
y.com:
Gray&#039;s
Anatomy,
Plate 359,
Public
Domain,
https://comm
ons.wikimedi
a.org/w/inde
x.php?curid=
566499

• Function is driven by the complex
shape of its articulations.
• Motion is triplanar

• Described as the acetabulum pedis
because it (in conjunction with the
fibrocartilage surface of the spring
ligament and posterior tibial tendon)
forms a socket (acetabulum) for the
talar head about which the foot is
able to move in 3 planes.
• The TNJ and TCJ do not function
independently of one another and,
therefore, are referred to as the
peritalar joint complex…

• Congenital or traumatic changes to
the articulations of the subtalar
joint can lead to alterations in
function.
• The orientation of the subtalar joint
axis may be a primary risk factor for
development of pes planus.

navicular

calcaneus

Sangeorzan A, Sangeorzan Bruce. Subtalar Joint Biomechanics
Foot and Ankle Clinics. 2018; 23:341–352.

Sangeorzan A, Sangeorzan Bruce. Subtalar Joint Biomechanics
Foot and Ankle Clinics. 2018; 23:341–352.

IAOM‐US
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Ankle‐Foot PathoAnatomy

Considerations of the Subtalar Joint

Considerations of the Subtalar Joint
• Talus has no muscle
attachments
• Ligaments:

By Henry Vandyke Carter ‐ Henry Gray
(1918) Anatomy of the Human Body
(See &quot;Book&quot; section
below)Bartleby.com: Gray&#039;s
Anatomy, Plate 357, Public Domain,
https://commons.wikimedia.org/w/in
dex.php?curid=566495

Interosseous

• Lateral talocalcaneal,
indirectly by the
calcaneofibular ligament
• Indirectly by the deltoid
ligament
• Interosseous and cervical
ligaments in the tarsal
canal
IAOM‐US
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• inversion/eversion ,
• adduction/abduction , and
• plantarflexion/dorsiflexion .

talus

Cervical

• Subtalar joint stability is ensured by the
osseous geometry of the talocalcaneal joint
and the complex array of the ligaments at the
medial and lateral aspect of the ankle joint,
the sinus and canalis tarsi, and the
talocalcaneonavicular joint, respectively.
• Subtalar joint instability appears to be more
frequent than is generally assumed.

Medial talocalaneal

• About 25% of the cases presenting with
combined injuries of the lateral ankle and the
subtalar joint.
• In particular, the calcaneofibular ligament (CFL)
bridges the subtalar joint and contributes
essentially to subtalar joint stability

• Current imaging options do not reliably
predict subtalar joint instability. Distinction
between chronic lateral ankle instability and
subtalar joint instability remains challenging.
Mittlmeier T, Rammelt S. Update on Subtalar Joint Instability. Foot Ankle Clin. 2018; 23(3):397‐413.
Krähenbühl N, et al. Currently used imaging options cannot accurately predict subtalar joint instability. Knee Surg Sports Traumatol Arthrosc. 2018; 27(9):2818‐2830.
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Considerations of the Midtarsal Joints: Biomechanics

Considerations of the Midtarsal Joints
• Trauma
• (Rare) high‐energy Chopart joint
fracture‐dislocation
• Low energy midtarsal joint sprain
• Likely involvement in 1/3 of
inversion trauma
• Generally missed diagnosis, which
can lead to
• Prolonged symptoms
• Midtarsal Joints
• Development of instability
• Talonavicular
• Eventual osteoarthritis across
• Calcaneocuboid
the joint
• Cuboid‐Navicular/Lateral Cuneiform
Walter WR, et al. Normal Anatomy and Traumatic Injury of the Midtarsal
(Chopart) Joint Complex: An Imaging Primer. Radiographics. 2019; 39(1):136‐152.

IAOM‐US
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• During early stance in FFS ankle is more inverted, with concurrently decreased
midtarsal eversion/abduction excursions but increased dorsiflexion excursion.
During late stance in FFS, metatarsophalangeal extension is increased, with
increased negative work. In addition, there is increased midtarsal positive work,
suggesting enhanced power transfer in FFS.
• Windlass mechanism was engaged to a greater extent during FFS.
• *Conclusion:
Bruening DA, et al. Midtarsal locking,
• Relationship between strike pattern and injury risk could not be
the windlass mechanism, and running
determined.
strike pattern: A kinematic and kinetic
assessment. J Biomech. 2018; 73:185‐
• Considering the lack of evidence to support any improvements in running
191.
economy, combined with the associated shift in loading profile (i.e., greater
*Anderson LM, et al. What are the
Benefits and Risks Associated with
ankle and plantar flexor loading) found in this review, …
Changing Foot Strike Pattern During
• Changing strike pattern cannot be recommended for an uninjured RFS
Running? A Systematic Review and
Meta‐analysis of Injury, Running
runner.
Economy, and Biomechanics. Sports
IAOM‐US

Med. 2020; 50(5):885‐917.
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Considerations of the MetatarsoPhalangeal Joints

Considerations of the MetatarsoPhalangeal Joints

What about that forefoot
pain? Are there sub‐
optimal dynamics going
on? First ray? Metatarsals?

Hsu RY, et al. Lesser
metatarsophalange
al joint instability:
Advancements in
plantar plate
reconstruction. Foot
Ankle Clin N Am.
2018; 23:127–143.
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Forefoot versus rearfoot strike biomechanics

• Plantar plate and collateral ligaments are
the primary stabilizers
• Normal plantar plate is flexible but
inelastic, about 19mm long and 2mm
thick, trapezoid shape wider proximally
• Dorsal aspect is articular, part of the
concave surface of the proximal phalanx
that cups the metatarsal head
• Plantar aspect is grooved for the flexor
tendon; and forms the dorsal aspect of
the tendon sheath
• Plate functions in weight bearing
• Cushions in weight bearing and dissipates
ground forces

IAOM‐US

• Plate also functions in dynamic
stability:

Hsu RY, et al. Lesser
metatarsophalangeal joint instability:
Advancements in plantar plate
reconstruction. Foot Ankle Clin N
Am. 2018; 23:127–143.
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• Plantar fascia terminates at the plates
• The deep transverse metatarsal
ligaments span across adjacent plantar
plates confluent with the plantar fibers
of the proximal two‐thirds of each plate,
providing even more proximal restraint.
• The lumbricals and interossei insert on
the proximal phalanx, but also have
fibers inserting into the distal plantar
plate
IAOM‐US
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Considerations of the MetatarsoPhalangeal Joints: Hallux

Considerations of the MetatarsoPhalangeal Joints: Hallux

Our patient has a
long history of
dress shoe wear
as a teacher,
traveler……

• Hallux valgus deformity affects 20% to 35% of
adult population,
• Cause and effect between hallux valgus and
first ray hypermobility continues to be
debated.
• Intrinsic factors play the greatest role

• Clinical Findings in Hypermobility
• Hallux pronation
• Dorsal first metatarsal migration
• Spoonlike hallux

• No first‐ray plantar callus
• Plantar‐dorsal first translation greater than
10 mm
• Pinch the first web space

• shoe wearing contributes to deformity worsening
• genetic predisposition (autosomal dominant
inheritance) is gaining in importance, to include
genetic laxity
• effect of the peroneus longus in the first ray axial
and sagittal stability can have a significant effect
on medial column pathogeneses.
• other studies discuss a misaligned peroneus
longus, the plantar fascia, and other plantar
ligamentous structures losing their biomechanical
advantages, and, as a result, leading to an
unstable first ray

Doty JF, Harris WT. Hallux Valgus Deformity and Treatment: A
Three‐Dimensional Approach. Foot Ankle Clin. 2018; 23(2):271‐280.
Barbachan Mansur NS, de Souza Nery CA. Hypermobility in Hallux
Valgus. Foot Ankle Clin. 2020 Mar;25(1):1‐17.

• Fingers touch

• Silfverskiöld test
• Indicates pathological gastrocnemius restriction

• Barouk test
• Indicates dorsal migration of first metatarsal and
failed windlass mechanism that can lead to both
hallux valgus and hallux rigidus

IAOM‐US
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Ankle‐Foot PathoAnatomy

Considerations of the Neural Structures

Considerations of the Neural Structures

Cuteneous Distribution

Aggravating Factors:
• Prolonged standing
/ weight bearing
increases both the
ankle and the foot
pain.
• Prolonged walking
increases both the
ankle and the foot
pain.
• Burning at night
Alleviating Factors:
• Ibuprofen.

Dorsal Aspect
Cutaneous Distribution

IAOM‐US
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Plantar Aspect
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Considerations of the Neural Structures

Ankle‐Foot PathoAnatomy
Considerations of the Neural Structures
Morton’s Neuroma
• Conservative Treatment
• steroid injections are recommended
• 50% of patients are painfree at 1 year

Morton’s Neuroma

•
•
•
•

Di Caprio F, et al. Morton’s interdigital neuroma of the foot A
literature review. Foot and Ankle Surgery 24 (2018) 92–98.
Bhatia M, Thomson L. Morton’s neuroma: Current concepts review.
Journal of Clinical Orthopaedics and Trauma. 2020; 11:406‐409.
Ferkel E, et al. Entrapment neuropathies of the foot and ankle. Clin
Sports Med. 2015; 34:791‐801.

Not a true neuroma; fibrosis of the nerve.
Female:Male, 4‐10:1 ratio
Bilateral in 21% of cases
66% of cases: between 3rd and 4th toes
• 32% between 2nd and 3rd toes
• 2% between 4th and 5th toes

• Caused secondary to pressure or repetitive
irritation leading to thickness of digital
nerve, located in the third or second
intermetatarsal space.
• Common in runners, dancers, typically
caused by hyperextension of MTP joints and
repetitive trauma to the metatarsals.
• Pain, tingling, numbness, can experience
electrical shock to tip of toes from web
space

IAOM‐US
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• Alcohol showed promising short‐term pain‐
relieving results only.
• Orthotics, laser, capsaicin injections,, Botulinum
toxin, and extracorporeal shockwave therapy.
• RfA and cryoablation need more research
Bhatia M, Thomson L. Morton’s neuroma: Current concepts review. Journal of Clinical Orthopaedics and Trauma. 2020; 11:406‐409.
Thomson L, et al. Non‐surgical treatments for Morton’s neuroma: A systematic review. Foot and Ankle Surgery. 2020; 26:736‐743.
Pomeroy G, et al. Entrapment neuropathy about the foot and ankle: An update. J Am Acad Orthop Surg. 2015; 23:58‐66.
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Ankle‐Foot PathoAnatomy
Anatomical Variation
• Accessory anatomical structures can

Morton’s Neuroma

be a source of pathology, such as
painful syndromes, degenerative
changes, be the subject of overuse
and trauma, or appear as masses
and cause compression syndromes
or impingement.

• Surgery
• Dorsal or plantar approach
• Failures are related to wrong diagnosis,
wrong interspace, failure to divide the
transverse metatarsal ligament, too
distal resection of common plantar
digital nerve, an association of tarsal
tunnel syndrome and incomplete
removal.
• Recurrence reported 14% to 21% of
cases.

• Accessory ossicles and muscles
• Coalitions
• Bipartitions
Aparisi Gómez M, et al. Anatomical variation in the ankle and foot: from
incidental finding to inductor of pathology. Part II: midfoot and forefoot.
Insights Imaging. 2019;10(1):69.
Aparisi Gómez M, et al. Anatomical variation in the ankle and foot: from
incidental finding to inductor of pathology. Part I: ankle and hindfoot.
Insights Imaging. 2019; 10:74.
IAOM‐US

Di Caprio F, et al. Morton’s interdigital neuroma of the foot A literature review. Foot and Ankle Surgery 24 (2018) 92–98.
IAOM‐US
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Differential Diagnosis
Considerations
Anterolateral Ankle Pain
• Sinus Tarsi Syndrome
• Arthropathy
• Osteochondral lesion
• Osteonecrosis
• Anterolateral Impingement

TO WHAT EXTENT:

Break – 10
minutes

• Over the past 6 weeks, pain has stayed the
same. The ankle pain is 1/10 at rest but becomes a
3/10 when not moving for a period of time; it tends
to wake her at night and she cannot sit for an entire
movie without having to get up and walk off the
stiffness.
• The burning pain in the foot is a 2/10 at rest,
and with standing and walking, it can increase to an
8/10 depending on the length of time she is weight
bearing. Burning pain can keep her awake at night.

IAOM‐US
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Differential Diagnosis Considerations
Sinus Tarsi Syndrome

Differential Diagnosis Considerations
Sinus Tarsi Syndrome
• Etiology

• Anatomical

• Traumatic from an inversion ankle sprain
• Compression due to excessive pronation

• 5 ligaments, roots of retinaculum, & fat pad,
• Fat pad and synovium richly innervated with
nociceptors and proprioceptors

• Associated with posterior tibial tendon injury

• Cervical ligament restricts inversion
• Interosseous talocalaneal ligament restricts
eversion

• Fat pad hypertrophy

• Diagnosis: imaging is difficult, diagnostic
local anesthetic injection confirms
• Treatment

• Clinical Findings
• Manifests as lateral midfoot/heel pain
• Feeling of instability
• Worse with increased activity or walking on
uneven surfaces

• Conservative care
• Rest, analgesics, steroid injection, orthotics, physical
therapy
Arshad Z, Bhatia M. Current concepts in sinus tarsi syndrome: A scoping
review. Foot Ankle Surg. 2020; S1268‐7731(20)30183‐1
Tu P. Heel Pain: Diagnosis and Management. Am Fam Physician. 2018 Jan
15;97(2):86‐93.

Arshad Z, Bhatia M. Current concepts in sinus tarsi syndrome: A scoping
review. Foot Ankle Surg. 2020; S1268‐7731(20)30183‐1
Tu P. Heel Pain: Diagnosis and Management. Am Fam Physician. 2018 Jan
IAOM‐US
15;97(2):86‐93.
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• Surgery
• Arthroscopic debridement and synovectomy
IAOM‐US
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Differential Diagnosis Considerations
Osteochondral Lesion
• Most common form of
History of an
untreated
inversion
trauma. This
potentially led
to the early
osteoarthritis of
the ankle…..

Differential Diagnosis Considerations
• Causal factors
Osteonecrosis
•
•
•
•

Corticosteroids
Smoking
Sickle Cell Disease
Systemic Diseases
• Lupus erythematosus
• Gaucher disease
• Genetic disorder
• Enlarged liver, spleen
• Anemia
• Lung disease
• Bone pain, fractures, arthritis
• Trauma

articular damage
• Chronic lateral ankle
instability causes ongoing
microtrauma of the ankle
cartilage
• Prolonged instability of the
ankle may contribute to
osteochondral lesions and
eventually osteoarthritis
• Medial talar dome most
commonly affected

Lee M, et al. Comparison of outcomes for osteochondral lesions of
the talus with and without chronic lateral ankle instability. Foot &
Ankle International. 2015: 36:1050‐1057.

Moon DK. Epidemiology, Cause, and Anatomy of Osteonecrosis of
the Foot and Ankle. Foot Ankle Clin. 2019 Mar;24(1):1‐16.

IAOM‐US
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Differential Diagnosis Considerations
Osteonecrosis
• Most commonly affects:

Moon DK. Epidemiology, Cause, and Anatomy of Osteonecrosis
of the Foot and Ankle. Foot Ankle Clin. 2019 Mar;24(1):1‐16.

35
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• Talus
• All 3 major articulations
simultaneously transfer forces
through the talus
• Very little surface available for
periosteal circulation
• 60% is covered by cartilage
• No tendinous or muscle
attachments
• Causal factors trauma
• Inversion stress
• Shear force
• Posteromedial‐ more common
• Anterolateral – higher association
with trauma
IAOM‐US

Differential Diagnosis Considerations
Osteonecrosis
• Clinical Findings

• Inversion injury that evolves into
longstanding pain, stiffness, instability
• Worse with activity, pain anterolateral
• Swelling and stiffness

• Treatment

• Stable lesion: weight bearing
modifications
• Intact cartilage that has failed
conservative
• Retrograde drilling

• Small lesions with cartilage disruption:
fragment excision and marrow
stimulation
• Large lesion with cartilage loss: salvage
procedures
Moon DK. Epidemiology, Cause, and Anatomy of Osteonecrosis of the Foot and
Ankle. Foot Ankle Clin. 2019 Mar;24(1):1‐16.
Talusan P, et al. Osteochondritis dissecans of the talus: Diagnosis and treatment in
athletes. Clin Sports Med. 2014; 33:267–284.

36

• Ostochondral grafts
• Chondrocyte reimplantation

IAOM‐US
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Differential Diagnosis Considerations
Anterolateral Impingement

Our patient has a
history of an
untreated ankle
sprain…..

Differential Diagnosis Considerations
Anterolateral Impingement

• Most common soft tissue
impingement in the lower extremity
and is attributed to prior episodes
of inversion injury resulting in
trauma to the lateral and
syndesmotic ligament complexes.
• 2% to 3% of ankle inversion injuries
may progress to clinical
manifestations of anterolateral
impingement.
• Structures involved

By Injurymap ‐ editInjuryMap ‐ Free Human Anatomy Images and
Pictures. Retrieved on 2019‐08‐10., CC BY 4.0,
https://commons.wikimedia.org/w/index.php?curid=69188254

• Synovitis or fibrous tissue in the
anterolateral recess
• Anterolateral ankle spurs
• Thickened Basset ligament Intra‐
articular bodies/posttraumatic ossicles

R‐I Milos RI, et al. [Impingement syndrome of the ankle]. [Article in German]. Radiologe. 2017 Apr;57(4):309‐326.
LiMarzi GM, et al. Imaging Manifestations of Ankle Impingement Syndromes. Radiol Clin North Am. 2018 Nov;56(6):893‐916.
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• The anterolateral recess of the ankle, also
known as the anterolateral gutter, is a
triangular space defined by both osseous
and soft tissue boundaries.
• Tibia and fibula comprise the posteromedial
and lateral borders, respectively,
• Other margins consistent of supporting
ligaments.

R‐I Milos RI, et al. [Impingement syndrome of the ankle]
[Article in German]. Radiologe. 2017 Apr;57(4):309‐326.
LiMarzi GM, et al. Imaging Manifestations of Ankle Impingement
Syndromes. Radiol Clin North Am. 2018 Nov;56(6):893‐916.

IAOM‐US
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Differential Diagnosis Considerations

Anterolateral Impingement

Anterolateral Impingement

• A structural cause of anterolateral
impingement has been attributed to a
thickened inferior fascicle of the AITFL, also
known as Basset ligament.
• Considered a normal anatomic variant and
has been identified in up to 97% of ankles
oriented in parallel to the AITFL but
separated from the main ligament by a
fibrofatty septum.
• Both the AITFL and Basset ligament have an
obliquely inferior course from the distal
tibia to the distal fibula; contact between
Basset ligament and the talus, usually
during dorsiflexion, can contribute to
symptoms of impingement.

• Pathogenesis
• Over time, recurrent sprains and tears of the
lateral ligaments result in hemorrhage within the
anterolateral gutter, which then contribute to
reactive synovitis, organizing fibrosis, and
eventually, mass like scar formation.
• In its most advanced stage, the scar can mold
itself to the confines of the anterolateral gutter
and is referred to as a “meniscoid lesion,” due to
its arthroscopic resemblance to meniscal
fibrocartilage of the knee.
• Over time, repetitive dorsiflexion can result in
injury to the anterolateral talar dome articular
cartilage.
R‐I Milos RI, et al. [Impingement syndrome of the ankle]. [Article in German]. Radiologe. 2017 Apr;57(4):309‐326.
LiMarzi GM, et al. Imaging Manifestations of Ankle Impingement Syndromes. Radiol Clin North Am. 2018 Nov;56(6):893‐916.
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• Anteriorly, the recess is bound by the anterior
talofibular ligament, which blends with the joint
capsule.
• The inferior margin is defined by the
calcaneofibular ligament and the
• Superior margin by the anterior inferior
tibiofibular ligament
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Milos RI, et al. [Impingement syndrome of the ankle] [Article in German]. Radiologe. 2017 Apr;57(4):309‐326.
LiMarzi GM, et al. Imaging Manifestations of Ankle Impingement Syndromes. Radiol Clin North Am. 2018 Nov;56(6):893‐916. Bassett FH III, et al. Talar
impingement by the anteroinferior tibiofibular ligament: a cause of chronic pain in the ankle after inversion sprain. J Bone Joint Surg Am 1990;72:55–9.
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Differential Diagnosis Considerations
Anterolateral Impingement Clinical Diagnosis
• Anterolateral ankle pain worsened by
inversion/eversion
• History or prior inversion injury
• Can be subclinical and not specifically
recalled
• Positive “impingement sign” (pain with direct
pressure on the anterolateral ankle with the
ankle in dorsiflexion)
• Pain during single‐leg squat
• During dorsiflexion, the anterolateral talus
occupies the anterolateral recess and may
be obstructed by abnormal soft tissue or
osseous changes

Forefoot Pain at the
Metatarsals

Differential
Diagnosis

• Relief of symptoms after targeted anesthetic
injection is a helpful diagnostic test
R‐I Milos RI, et al. [Impingement syndrome of the ankle]. [Article in German]. Radiologe. 2017 Apr;57(4):309‐326.
LiMarzi GM, et al. Imaging Manifestations of Ankle Impingement Syndromes. Radiol Clin North Am. 2018 Nov;56(6):893‐916.
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Differential Diagnosis Considerations

Differential Diagnosis Considerations
Metatarsalgia: Causal Factors

Metatarsalgia
Pain Generators

• Our patient has a
history of prolonged
standing as a
teacher and a
traveler. She
recently went on a
long backpacking
trip with increased
weight and poor
hiking boots.
• We might consider
metatarsalgia a
contributor to the
Morton’s neuroma
and not just a
differential
diagnosis…..
J‐L Besse. Metatarsalgia. Orthop Traumatol Surg Res. 2017;103(1S):S29‐S39.
Aaron Hodes , Hilary Umans. Metatarsalgia. Radiol Clin North Am. 2018;56(6):877‐892.
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•

Metatarsal stress injuries are common,
although radiography is relatively insensitive
for fracture detection.

•

Osseous “stress reaction” describes bone
stress injury as a spectrum from periosteal
edema, increasing marrow edema, and
ultimately, fracture.

•

Freiberg infraction is a subset of stress injury
affecting the subchondral bone of the lesser
metatarsal head that is often complicated by
superimposed osteonecrosis.

•

Interdigital neuroma and plantar plate tear
(typically associated with “pseudoneuroma”
in the adjacent interspace) can be difficult to
differentiate clinically and by imaging

IAOM‐US

Three main groups
• Primary
• Anatomic characteristics of the metatarsals that affect
their relations to one another and to the rest of the foot
(eg, excessive M2 or M3 length).
Photo by Capstone Events on Unsplash
• Secondary
• Caused by conditions that increase metatarsal loading
via indirect mechanisms (eg, gastrocnemius shortening).
• Includes a variety of patient conditions or habits:
• overweight,
• maladies such as rheumatoid arthritis,
• shoe type, hours per day on feet,
• increased physical activity.
• It is important to identify these general factors because
patients can improve with good advice (eg, losing
Photo by Nathan Walker on Unsplash
weight) or changing their habits (eg, shoe type or
training routine).
Besse JL. Metatarsalgia. Orthop Traumatol Surg Res. 2017;103(1S):S29‐S39.
IAOM‐US
Hodes A, Umans A. Metatarsalgia. Radiol Clin North Am. 2018;56(6):877‐892.
• Iatrogenic after forefoot surgery
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Differential Diagnosis Considerations
Metatarsalgia: Freiberg Disease

Differential Diagnosis Considerations
Metatarsalgia: Causal Factors

• Osteochondrosis of 2nd metatarsal head.
• fourth most common form of primary osteochondrosis
• 2nd and 3rd metatarsals are the longest and most susceptible
to overload especially in the setting of an unstable first ray.
• Seen more often in adolescent athletic females, though has
been seen over a wide age range.
• Dorsal pain; generally insidious and/or progressive onset.
• Due to microtrauma from repeated direct blow or abnormal
weight bearing with gradual overload to the dorsal aspect of the
joint, causing undue trabecular stress at the epiphysis.
• Choice of shoe wear can be a potential risk factor; the
hyperdorsiflexed position associated with high‐heeled shoes
can increase dorsal subchondral stress.
• If treated early, osteochondroses such as Freiberg disease are
essentially self‐limiting; often resolves with nonoperative
management.

• Our patient has 1st
ray pathology with
hallux valgus,
potential MTP
instability with a
compromised plantar
plate. She has limited
dorsiflexion due to
the capsular pattern
at the talocrural joint
and she has a flat
foot.

Our
patient
has genu
valgum

• This is good news; we
have several factors
to address in
conservative care.
Lopez V, Slullitel G. Metatarsalgia. Foot and Ankle Clinics, 2019; 24:561‐569.
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Wax A, Leland R. Freiberg Disease and Avascular Necrosis of the Metatarsal Heads. Foot Ankle Clin. 2019;24(1):69‐82.
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Differential Diagnosis Considerations
Plantar Plate Tear

Differential Diagnosis Considerations
Plantar Plate Tear

• The plantar plate and
collateral ligaments are
the primary stabilizers of
the lesser
metatarsophalangeal
joints.
• Clinical history and
examination is very
reliable for diagnosing
plantar plate pathology
Hsu RY, et al. Lesser Metatarsophalangeal Joint Instability.
Foot and Ankle Clinics. 2018; 23:127‐143.
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By Mrzac ‐ Own work, Public Domain,
https://commons.wikimedia.org/w/in
dex.php?curid=2874655

• Degenerative injuries are the main
cause of lesser MTP plantar plate
tears.
• MR imaging is the most powerful
imaging tool to evaluate soft tissue
and cartilaginous damage related to
plantar plate injuries.
• Lesser metatarsal supination and
second metatarsal protrusion may
correlate with plantar plate tears
• Cross over toe indicates end stage
deformity
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Nery C, et al. MR Imaging of the Plantar Plate: Normal Anatomy, Turf Toe, and Other Injuries. Magn Reson Imaging Clin N Am. 2017
Feb;25(1):127‐144.
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Differential Diagnosis Considerations
Metatarsalgia: Treatment

Differential
Diagnosis
Considerations
Other
Pathologies
that Mimic
Morton’s
Neuroma

• Nonoperative
•
•
•
•
•

Shoes and insoles
Pacing activities
Stretching
Injection
RfA

• Surgical
Photo by N B on Unsplash

Photo by Renee
Fisher on Unsplash

• Gastroc release
• 1st ray
• Distal metatarsal osteotomies

Klammer G, Espinosa N. Scientific Evidence in the Treatment of Metatarsalgia.Foot and Ankle Clinics. 2019; 24:585‐598,
Federer A, et al. Conservative Management of Metatarsalgia and Lesser Toe Deformities. 2018 Mar;23(1):9‐20.

Ganguly A, et al. Central Metatarsalgia and Walking on Pebbles: Beyond Morton Neuroma. AJR Am J Roentgenol. 2018; 210(4):821‐833.
Zidani H, Genah I. Adventitious bursitis in the plantar fat pad of forefoot presenting as a tumoral mass. J Radiol Case Rep. 2020; 14(2):12‐20.
Min Cheol Chang, et al. A Rare Case of Lateral Forefoot Pain: Plantar Adventitious Bursitis. Cureus. 2020 Jul; 12(7): e9011.
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In Summary

In Summary

• A previous history of ankle sprain may have led to
• Laxity of the tibiofibular syndesmosis leading to increase
loads on the TCJ
• Leading to early osteoarthritis of the TCJ
• Potential insufficiency of the anterior talofibular ligament
leading to flat foot
• Leading to Morton’s neuroma

• Differential diagnosis would include
• Talocrural
• Sinus tarsi
• Arthropathy
• Chondral lesion
• Osteonecrosis
• Anterolateral impingement
• Forefoot
• Metatarsalgia
• Freiberg’s (causes dorsal pain….)

• This is further complicated by the slight knee valgus due to
early osteoarthrosis, promoting the hyperpronation, which can
lead to a hypermobile 1st ray
• And that can lead to increased load on the metatarsals,
and perpetuate the Morton’s neuroma
IAOM‐US
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• Traumatic (including chronic repetitive injury)
intermetatarsal bursae
• Submetatarsal adventitious bursae
• Inflammatory arthropathy
• Pericapsular fibrosis
• Stress fracture
• Degenerative ganglion
• Benign plantar fibroma
• Lipoma
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Enjoy the series!
Questions?
vphelps@iaom‐us.com
info@iaom‐us.com
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