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The painful lateral column of the foot: from back to front
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Abstract

The purpose of this article is to focus attention on the abnormalities which the radiologist may encounter in patients present-
ing with lateral ankle or foot pain outside of the context of acute trauma. These include anterolateral impingement, subfibular
impingement, subtalar instability and tarsal sinus syndrome, tarsal coalition, sural neuromas, peroneal tendon abnormalities,
calcaneocuboid instability and occult cuboid fractures, and painful accessory ossicles. The expected and unexpected findings

on radiographs, CT, US, and MRI are discussed.
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Introduction

The foot provides a stable base for weight-bearing; it is also
a flexible construct for locomotion. The 27 foot bones (not
including sesamoids) function together to perform complex
motions.

There are 3 divisions of the foot from posterior to ante-
rior: hindfoot (talus and calcaneus), midfoot (remaining tar-
sal bones), and forefoot (metatarsals and phalanges). Loco-
motion proceeds through the 3 divisions, with heel strike
on the calcaneus propelling the limb forward into the MTP
joints before the toe off phase of gait.

Another way of understanding the functional anatomy of
the foot is by dividing it into 2 or 3 longitudinal columns,
which are subject to differing stresses. In the 2-column
system, the medial column consists of the talus, navicular,
cuneiforms, and the 193" metatarsals, while the lateral col-
umn of the foot is composed of the calcaneus, cuboid, and
4™ and 5" metatarsals. In the 3-column system, a middle
column is added, consisting of the 2" and 3™ cuneiforms
and corresponding digits. A patient may present with pain in
the lateral column because of abnormal alignment, abnormal
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stresses, missed injury, or overuse. This review will focus on
the imaging evaluation of the painful lateral column.

The bones of the foot form longitudinal and transverse
arches, both centered in the midfoot, and both higher medi-
ally than laterally. The cuneiforms form the medial keystone
of both arches, and the cuboid is the lateral keystone. An
abnormally high arch (pes cavus) or flattened arch (pes
planus) will alter foot biomechanics.

Progressive collapsing foot deformity
and the lateral column

Flatfoot or pes planus can be broadly divided into congeni-
tal and acquired types. The congenital, flexible flatfoot is a
benign condition, while the acquired flatfoot is often asso-
ciated with pain, posterior tibial tendon dysfunction, and
osteoarthritis. The term progressive collapsing foot deform-
ity (PCFD) has been recommended [1] as a replacement for
the term acquired flatfoot, in order to emphasize the progres-
sive nature of the deformity and to widen the clinical focus
from posterior tibial tendon dysfunction to other abnormali-
ties which are also present. The alignment abnormalities of
PCFD include flattening of the longitudinal arch, hindfoot
valgus, midfoot or forefoot abduction, and dynamic midfoot
varus [2]. Hindfoot valgus is lateral deviation of the calca-
neus relative to the tibia. It can be assessed on clinical exam,
and with radiographic evaluation, optimally including the
hindfoot alignment view [3].
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Although the majority of research in PCFD is concerned
with abnormalities of the medial column, PCFD will
increase stress on the lateral column. Lateral column abnor-
malities associated with PCFD include impingement on the
tarsal sinus, the calcaneus and peroneal tendons [4], stress
fractures of the cuboid and fifth metatarsal, and osteoarthri-
tis of the calcaneocuboid and 4"-5™ tarsometatarsal joints.
Each of these will be discussed separately below.

A variety of osteotomies are performed to counter PCFD
[1, 2, 5-7]. Hindfoot valgus is often addressed surgically by
a medializing osteotomy of the calcaneus. A dorsal open-
ing wedge osteotomy of the medial cuneiform is employed
to elevate the medial arch. Forefoot/midfoot abduction is
often countered by a lengthening osteotomy of the lateral
column at the anterior portion of the calcaneus, or by cal-
caneocuboid fusion. It is important to note that although
calcaneal lengthening is performed to counter forefoot
abduction, the length of the lateral column in PCFD is usu-
ally normal in this deformity [5, 8]. Surgical lateral column
lengthening can unfortunately create lateral column pain,
sometimes associated with excessive lengthening [5, 7].
Calcaneal lengthening for treatment of flatfoot in children
has been associated with a high prevalence of postoperative
calcaneocuboid and talonavicular osteoarthritis [9], but no
data are available on the prevalence of this finding in adults.

The cavovarus foot and the lateral column

A cavovarus foot can be due to Charcot-Marie-Tooth disease
and other neuromuscular disorders, and leads to increased
weightbearing on the lateral column. Lateral column pain in
the cavovarus foot may occur due to peroneal tendon abnor-
malities and stress fractures of the 4™ and 5™ metatarsals,
discussed below.

Painful lateral hindfoot impingement

There are several causes of painful impingement in the
lateral hindfoot: anterolateral impingement, subfibular
impingement, and tarsal sinus impingement.

Tears of the anterior talofibular ligament are very com-
mon, and often asymptomatic. Occasionally, the torn liga-
ment may form a bulky, triangular scar, called a meniscoid
lesion, in the anterolateral ankle joint recess. This causes
anterolateral ankle pain and impingement with eversion
and dorsiflexion of the ankle [10]. The meniscoid lesion is
well seen on axial MRI (Fig. 1). Meniscoid lesions may also
develop from a scarred anterior inferior tibiofibular liga-
ment. In addition, debris, loose bodies, and synovitis may
cause anterolateral impingement.
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Fig.1 A 40-year old man who developed anterolateral impingement
after repeated ankle sprains. He complained of both impingement
symptoms and instability. Axial T2ZW MRI shows a meniscoid lesion
(arrow) and lateral gutter ankle osteoarthritis (arrowhead), both con-
firmed at time of surgery

Subfibular impingement frequently occurs due to hindfoot
valgus, which results in impingement of the tip of the fibula
against the tarsal sinus, the lateral margin of the calcaneus,
the calcaneofibular ligament, or the peroneal tendons. It
can also occur due to a malunited calcaneal fracture, due
to loss of height of the calcaneus. Radiographs can show
bony impingement, subtalar subluxation, and bony remod-
eling (Fig. 2A—C). MRI characteristically shows bone mar-
row edema due to impingement, and findings of tarsal sinus
syndrome, with amorphous material filling the tarsal sinus
(Fig. 2D-F). Tears of the interosseous talocalcaneal liga-
ments may contribute to impingement on the tarsal sinus
[10, 11].

Tarsal coalition

Tarsal coalitions are bony, cartilaginous or fibrous bridges
between 2 or more tarsal bones [12]. Coalitions cause pain,
typically in the dorsal, lateral hindfoot, due to restricted
motion. Historically, tarsal coalitions are described as
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Fig.2 A 60-year old woman presenting with PCFD and chronic lat-
eral ankle pain. Imaging shows subfibular impingement, subtalar
subluxation, and tarsal sinus syndrome. A. AP radiograph shows that
the tip of the fibula is abutting the lateral margin of the calcaneus
(arrow), B. Mortise radiograph, slightly overly rotated, shows that
there is subluxation of the subtalar joint (arrows) and subchondral
sclerosis at the lateral articular margin of the talus. Note the inferior
position of the fibular tip (arrowhead) relative to the calcaneus, C.
Lateral radiograph shows severe pes planus. The lateral process of the
calcaneus is sclerotic and remodeled (arrow), due to patient’s under-
lying subtalar instability. Note that a “C” sign, commonly associated

presenting in the 2" decade of life, but they are often
detected later. Patients may present because of repeated
ankle sprains. About half of tarsal coalitions are associated
with flatfoot deformity. Tarsal coalitions are easily over-
looked on radiographs. Plain radiographic signs of tarsal
coalition include the anteater sign, elongation of the lateral
portion of the navicular, C-sign, and talar beak [12, 13].

with tarsal coalition, is present despite the absence of a coalition. A
“C” sign can also occur due to pronation of the foot, D. Sagittal STIR
MR shows bone marrow edema (arrows) centered at the lateral pro-
cess of the talus and the calcaneal angle of Gissane, due to abnormal
subtalar motion, E. Coronal T1WI shows amorphous, intermediate
signal intensity material (arrow) filling the tarsal sinus, and calcaneal
reactive changes (arrowhead), F. Coronal T2WIFS shows increased
signal intensity in the material (arrow) filling the tarsal sinus. How-
ever, in many cases, this amorphous material remains low signal
intensity on fluid-sensitive sequences

Missed hindfoot fractures

A review of major injuries to the foot is beyond the scope
of this review, but 2 fractures should be considered which
are sometimes overlooked and may have a delayed pres-
entation and nonunion, and present with chronic lateral
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hindfoot pain: lateral process talus and anterior process
calcaneus fractures. Fractures of the lateral process of the
talus occur due to an inversion injury, which results in
incongruity of the subtalar joint and compresses the lateral
process between the fibula and calcaneus. They may be
extra-articular or may involve both the posterior subtalar
joint and the talofibular portion of the ankle joint. Lateral
process fractures are difficult to see on radiographs, and
often visible on the lateral view of the ankle only. They
are readily seen on CT or MRI (Fig. 3). If missed, intra-
articular lateral process fractures have a high risk of rap-
idly developing subtalar osteoarthritis.

Anterior process calcaneus fracture can occur due to com-
pression of the process during an eversion injury, or to avul-
sion by the bifurcate calcaneo-cuboid-navicular ligament
during inversion. They are best seen on lateral or oblique
views of the hindfoot (Fig. 4). If missed, the patient may pre-
sent with a painful nonunion. Fractures of the extensor digi-
torum brevis origin are often also missed, but they appear
to reliably heal and there is no literature to suggest that they
go on to painful nonunion. They can be distinguished from
anterior process fractures because they are located further
laterally, along the dorsum of the calcaneus, slightly proxi-
mal to the articular surface.

Fig.3 A 21-year old man who flipped his go cart and suffered a lat-
eral process talus fracture, A. Lateral radiograph only faintly shows
the fracture (arrow), although it is usually best seen on this view, B.
AP radiograph shows fracture line and bony prominence (arrow) infe-

Fig.4 A 23-year old woman
who suffered an inversion injury
of the ankle, and sustained

an anterior process calcaneus
fracture, A. Lateral radiograph
shows fracture (arrow) which is
easily missed due to overlying
structures, B. Sagittal CT con-
firms the fracture (arrow)
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rior to the fibular tip, consistent with lateral process talus fracture,
C. Coronal CT shows that the fracture (arrow) involves the posterior
subtalar joint and is comminuted
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Fig.5 A 30-year old woman
with a prominent peroneal
tubercle of the calcaneus,
asymptomatic in this area, A.
Coronal PD MR shows the
normal peroneus brevis (arrow-
head) superior to the tubercle,
and the normal peroneus longus
(arrow) inferior to it. Signal
intensity in the tendons is
slightly higher than expected,
due to magic angle phenom-
enon, B. T2FS image confirms
normal signal intensity in the
tendons. Magic angle artifact
decreases with increasing TE

Peroneal tendon disorders

Peroneal tendon disorders are often associated not only with
PCFD, but also with chronic ankle instability [14], or with
an enlarged peroneal tubercle [15], which separates the per-
oneus brevis from the peroneus longus inferior to it (Fig. 5).
They have also been associated with pes cavovarus [16].
A peroneus quartus muscle is a normal variant which may
cause pain by increasing pressure on the peroneal tendons
as they course beneath the peronal retinaculum.

Abnormalities of the peroneal tendons range from teno-
synovitis to tendinopathy and partial or complete tear. The
peroneal tendons are well evaluated on both ultrasound and
MRI [17, 18]. A limitation of ultrasound is that it is difficult
to evaluate the peroneus longus distal to the cuboid sulcus.
In chronic tenosynovitis, adhesions may develop between
the tendon and the tendon sheath, limiting motion; this phe-
nomenon is designated stenosing tenosynovitis.

Injuries of the peroneus brevis usually present clinically
with retromalleolar pain or pain inferior to the tip of the
fibula. It is common to develop splitting of the peroneus
brevis (Fig. 6), and minor splitting may be asymptomatic.

Injuries of the peroneus longus tend to occur at the level
of the cuboid sulcus or distal to it, as the tendon extends
obliquely across the plantar surface of the foot. Tears usually
present with pain at the peroneal tubercle or cuboid sulcus.
Distal tears are easily missed on MRI because of the oblique
course of the tendon; careful cross referencing of different
MRI planes is needed to distinguish between tendinosis and
tear (Fig. 7).

The os peroneum is present in the peroneus longus ten-
don in 20% of the population. A fibrocartiliginous nodule

inferior

superior

Fig.6 A 45-year old female with subfibular ankle pain and a split tear
of the peroneus brevis tendon. Short axis US through the peroneal
tendons adjacent to the calcaneus shows fluid in the tendon sheath.
There is longitudinal splitting of the peroneus brevis (arrowhead),
creating the appearance of a duplicated tendon on this image, and het-
erogeneity in the peroneus longus (arrow)

may be present in the same region, perhaps an anlage to
an ossicle. When an os peroneum is present, displacement
proximal to the calcaneocuboid joint is a reliable sign of
peroneus longus tear (Fig. 7) [15, 19]. The os peroneum
may fracture, due to acute injury. This must be distin-
guished from a bipartite or multipartite ossicle. When
patients have peroneal tenosynovitis, the os peroneum
may develop painful periostitis; asymptomatic periosteal
reaction can also occur in patients with diffuse idiopathic
skeletal hyperostosis (DISH).
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Fig.7 A 48-year old runner with a complete tear of the plantar por-
tion of the peroneus longus tendon, A. Oblique radiograph shows that
the os peroneum (arrow) is displaced proximal to the calcaneocuboid
joint. This is an uncommon but specific sign of peroneus longus
tendon tear, B. Axial T2FS MR shows the peroneal tendon is thick-

Fig.8 35 yo woman with os
peroneum impingement, com-
plaining of chronic, worsening
lateral midfoot pain after start-
ing a power walking program
1 year prior to imaging, A.
Oblique radiograph shows os
peroneum (arrowhead) which
has developed a facet medi-
ally, articulating with a similar
adventitious facet of the cuboid
(arrow), B. Axial T2WFS MR
shows the articulation of the
ossicle (arrowhead) with the
cuboid, and the extensive bone
marrow edema in the cuboid
(arrow)

The painful os peroneum syndrome (POPS) refers to a
variety of conditions causing pain in the region of the os
peroneum [20]. These include ossicular fracture, impinge-
ment of the ossicle against the cuboid (peroneocuboid joint,
Fig. 8) or against a prominent peroneal tubercle, and per-
oneus tendon rupture adjacent to an os peroneum.
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ened and wavy prior to entering the cuboid groove (arrow), and has
a frayed appearance (arrowhead) more distally, C. Coronal T2FS MR
confirms absence of the distal peroneal tendon, with fluid filling its
bed (arrow)

Cuboid fractures and cuboid pulley lesion

Disruptions of the longitudinal arch often affect the cuboid
and may lead to stress fractures. Cuboid stress fractures are
reportedly uncommon [21-23], and for that reason, there
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is limited data about predisposing factors. Stress fractures
of the cuboid have been associated with abnormalities of
the plantar fascia and the posterior tibial tendon, both of
which contribute to maintenance of the longitudinal arch
of the foot. A study of 10 patients with isolated cuboid
stress fracture found that 9 showed abnormal plantar fas-
cia, 7 showed abnormal peroneal tendons, and 4 showed
abnormal posterior tibial tendon [23].

A cuboid stress fracture is distinguished from the cuboid
pulley lesion, which is reactive bone marrow edema related
to abnormalities of the peroneus longus as it passes through
the cuboid tunnel, sometimes seen in the setting of inflam-
matory arthritis [24].

Isolated traumatic cuboid fractures are often not appar-
ent on radiographs, and for that reason may have a delayed
presentation when an MRI is performed for persistent lateral
column pain (Fig. 9) [25].

Calcaneocuboid instability

Calcaneocuboid joint instability may develop in dancers and
other athletes, due to inversion and plantar flexion, but the
prevalence is not known [26]. It has been associated with
ankle sprains, and with chronic or acute injury to the bifur-
cate ligament or calcaneocuboid ligaments [27]. Patients
complain of lateral hindfoot pain that limits activity. Physical
examination will elicit pain when a dorsal force is applied
to the plantar aspect of the cuboid. Stress radiographs are
sometimes used for diagnosis [28], but defined criteria are
not yet published. Radiographs rarely show a bony avulsion
of the dorsal capsular ligament. It must be remembered that
weightbearing radiographs of the normal foot often show
slight incongruity of the calcaneocuboid joint, and this tends

Fig.9 A 36-year old man with
an osteochondral cuboid frac-
ture due to landing hard during
a basketball game, A. Oblique
radiograph shows the area of
the fracture, which was not
detected prospectively, but can
be seen in hindsight (arrow), B.
Axial T2ZWFS MR shows bone
marrow edema surrounding a
crescentic subchondral fracture
(arrow) characteristic of osteo-
chondral fracture

to increase on nonweightbearing radiographs, so this should
not be mistaken for instability. MRI may show disruption of
the joint capsule/dorsal calcaneocuboid ligament or bifurcate
ligament (Fig. 10).

Sural neuropathy

The sural nerve is a small sensory nerve to the lower lat-
eral leg, lateral heel, and dorsal lateral foot. The nerve may
be injured with fractures of the fibula or 5™ metatarsal, or
Achilles or gastrocnemius injury. It also may be affected
by postsurgical scarring. Patients with sural neuropathy
may have burning pain or loss of sensation. Because of the
oblique plane of the nerve, neuromas are easily overlooked
on MRI, but easily seen on ultrasound [29] (Fig. 11).

Lateral midfoot osteoarthritis

The most common patterns for osteoarthritis of the midfoot
involve both the talonavicular and calcaneocuboid joints (the
Chopart joint), or the 1°-3" tarsometatarsal joints. However,
isolated lateral column osteoarthritis may develop due either
to midfoot abduction or to excessive surgical lengthening of
the lateral column.

Painful 4" and 5" metatarsals

Metatarsal stress fractures most commonly affect the 2" and
3" metatarsals. A stress fracture of the 4™ or 5™ metatarsal
may be due to abnormal alignment. A small study of 11
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Fig. 10 A 13-year old avid
athlete with calcaneocuboid
instability, presenting as chronic
lateral midfoot pain and dif-
ficulty running or dancing.
Patient was treated with liga-
ment reconstruction, and had
returned to sports with minimal
discomfort at 1-year follow-up,
A. Axial T2FS MR shows focal
tear of the dorsal calcaneo-
cuboid ligament (arrow) and
extravasation of joint fluid
through the tear, B. Coronal
T2FS MR at the calcaneocuboid
joint shows extracapsular fluid
(arrow) from ligament tear

Fig. 11 A 61-year old woman with a postsurgical sural neuroma, pre-
senting with burning lateral hindfoot pain after gastrocnemius reces-
sion, A. Axial TIW MR shows a sural neuroma (arrow). Despite the
presence of a marker at the patient’s site of maximum pain, the neu-
roma was not noticed. It was not visible in other planes due to the

patients with metatarsus adductus found stress fractures in
the 4™ and 5" metatarsals in that group [30].

Fractures of the proximal 5" metatarsal are divided into
3 zones: the tuberosity is zone 1; zone 2 is the metaphy-
seal—diaphyseal junction, and includes the intermetatarsal
joint (Jones fracture); and zone 3 is the diaphysis up to
1.5 cm distal to the tuberosity [31]. Both zone 2 and zone 3
fractures are associated with a high risk of nonunion. Jones
fractures are associated with pes cavovarus [32, 33].

The Jones fracture, a transverse fracture of the proxi-
mal shaft of the 5 metatarsal, is often seen in soccer and
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obliquity of the nerve relative to standard imaging planes, B. Ultra-
sound along the course of the sural nerve in the posterior hindfoot
shows the normal nerve (arrowhead) with focal fusiform enlargement
(arrow) indicating neuroma. Palpation of the neuroma reproduced the
patient’s pain

American football players. The acute fracture is often pre-
ceded by 1-2 months of aching pain over the metatarsal [34],
indicating that these are most likely stress fractures which go
on to completion. Jones fractures have a high nonunion rate
when treated with casting and immobilization, and for that
reason are often treated with screw fixation. The Jones frac-
ture has been correlated to forefoot adduction [35], as well
as to a high medial longitudinal arch, and a more proximal
styloid process [34].

The os vesalianum (Fig. 12) is an accessory ossicle at
the styloid process of the 5" metatarsal base, at the site of
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Fig.12 A. Oblique radiograph shows that the ossicle (arrow) has
rounded, sclerotic margins and extends further posteriorly than the
normal styloid process. These are both key points in distinguishing an
os vesalianum from a fractured styloid process. There are small cysts
at the synchondrosis between the ossicle and the 5™ metatarsal. These

attachment of the peroneus brevis tendon. Pain related to
the ossicle is rarely reported, and is often but not always due
to overuse [36]. The most reliable way to distinguish an os
vesalianum from a nonunited fracture of the 5™ metatarsal
tuberosity is by size. The os vesalianum is larger and extends
further proximally than a nonunited fracture. The ossicle
will be expected to have rounded margins, while the fracture
shows acute margins (Fig. 13). However, this distinction may
not hold in chronic, nonunited fractures.

The 5 metatarsal is the most mobile metatarsal, with
varus—valgus mobility of 10-20° [37]. The bunionnette is a
bony prominence of the lateral margin of the 5 metatarsal
head. It may reflect an angle of more than 5° between the
4™ and 5™ metatarsals, a laterally bowed 5™ metatarsal, or
pes planus or hindfoot varus [37]. Bunionnetes are rarely
painful, but may cause pain due to tightly fitting shoes.

Fig. 13 A 22-year old woman
presenting with a styloid pro-
cess 5™ metatarsal fracture after
an inversion injury, A. Oblique
radiograph shows the normal
size of the styloid process, and
an oblique fracture line (arrow).
Unlike the rounded margins of
the os vesalianum, the fracture
margins are angular. Since the
fracture is acute, the margins
are not corticated, but a chronic,
nonunited fracture will have
corticated margins similar to
those of an os vesalinum, B.
Sagittal TIW MR confirms the
acute fracture line (arrow)

are commonly seen and suggests some degree of motion at the syn-
chondrosis. Note that the patient has a peroneal tubercle (arrowhead),
B. Sagittal CT shows the rounded, sclerotic contour of the ossicle dis-
tinguishing it from acute fracture

An adventitious bursa may form over the head of the 5
metatarsal.

Painful 4"-5" MTP joints

The 4™ and 5™ metatarsophalangeal joints are often the first
joints in the foot to be affected by rheumatoid arthritis. The
clinical picture of rheumatoid arthritis has changed dramati-
cally since the advent of disease modifying medications,
and it is uncommon today to see patients present with the
classic radiographic findings of marginal erosions and joint
subluxations. Occasionally, however, a patient will still pre-
sent with those findings due either to a lack of medical care
or to resistance to medications. If only a single MTP joint
is involved, infection is the most likely cause of an erosive
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arthropathy. However, since the 4™ and 5" metatarsals
occupy different compartments, if both are involved, rheu-
matoid arthritis or other inflammatory arthropathy should
be considered.

Conclusion

This review covers bony and soft tissue abnormalities of the
lateral column from back to front. It is the author’s hope that
this method of organizing the imaging approach to lateral
foot pain will be useful.

Author contribution Julia Crim: I attest that I am the sole author of
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