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KEY POINTS

� Ultrasound has been used in the foot and ankle for nearly 2 decades and is being used with
increasing frequency and indication.

� Utilization in diagnosis demonstrates unique advantages that are complementary to other
imaging modalities.

� High-resolution ultrasound is the modality of choice for needle placement, including joint
injection.

� Increasing collaboration between foot and ankle surgery and skilled ultrasonographers is
leading to innovation in minimally invasive treatment of common diagnoses.

INTRODUCTION

Ultrasound of the lower extremity was one of
the first utilizations of Ultrasound in Musculo-
skeletal Medicine and continues to grow
in practice and publication with diagnostic
and interventional applications.1–3 Before the
1990s, it was primarily used for the evaluation
of mass and soft tissue lesions. There were
early uses in joint imaging, especially with re-
gard to characterization of the Baker cyst and
in characterizing tendon abnormality.2,3 In the
last 15 years, more and more applications are
being documented in the literature, further
supporting the diagnostic and interventional
use of ultrasound. Lower-extremity applica-
tions have been popular, likely because of the
inherent strengths of ultrasound as they relate

to the foot and ankle. Sufficient clarity and
detail necessary for diagnosis or interventions
under ultrasound are best when the structures
are superficial, are discreet, and have clear
landmarks; all accurate descriptors of foot
and ankle anatomy. Musculoskeletal ultra-
sound’s cost-effectiveness and absence of radi-
ation is welcomed by providers and patients
alike.4 To date, the published literature
abounds with applications of musculoskeletal
ultrasound in foot and ankle diagnostics from
mass lesions to nerve entrapment syndromes.
Interventional applications continue to develop
as well, ranging from accurate needle place-
ment to emerging therapies for common diag-
noses while also offering the foot and ankle
surgeon alternative methods of performing
traditional surgeries.

Disclosure Statement: Nothing to disclose.
a Department of Family Medicine, University of Tennessee Health Science Center, Saint Francis Family Medicine,
1301 Primacy Parkway, Memphis, TN 38119, USA; b Department of Orthopaedic Surgery and Biomedical Engi-
neering, 1211 Union Avenue Suite 520, Memphis, TN 38104
1 Present address: 1630 East Herndon Avenue, Fresno, CA 93720.
* Corresponding author. Campbell Clinic Orthopedics, 7545 Airways Boulevard, Southaven, MS 38671-5806.
E-mail address: nbeard@campbellclinic.com

Orthop Clin N Am 49 (2018) 109–121
http://dx.doi.org/10.1016/j.ocl.2017.08.013
0030-5898/18/ª 2017 Elsevier Inc. All rights reserved.

mailto:nbeard@campbellclinic.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ocl.2017.08.013&domain=pdf
https://doi.org/10.1016/j.ocl.2017.08.013


PLANTAR FASCIOSIS

Plantar fasciosis is a commonly encountered
condition that often requires imaging for proper
diagnosis.5 Ultrasound provides an accurate and
cost-effective modality to evaluating the bands
of the plantar fascia and its attachments on the
calcaneus. Biomechanics of the lower extremity
create tensile forces that result in disruption of
the fascia, producing heel pain.4,6 The cause of
plantar fascial pain is not fully understood; how-
ever, inflammation is noted on histologic evalua-
tion of acute disease, whereas degeneration is
noted in chronic plantar fasciosis.4 The condition
is noted to affect 10% to 20% of injured athletes
and 10% of the general population, with 5% to
10% going onto surgical intervention.6,7 Sonog-
raphy can be effectively used to diagnose
plantar fasciosis and assess response to interven-
tions based on a 2016 systematic review of clin-
ical trials.7

On ultrasound, the plantar fascia displays the
classic compact fibrillar pattern (Fig. 1). This
pattern is seen when the fascicles of a ligament
or tendon are visualized in the long axis and
directly perpendicular to the sound beam of a
high-frequency ultrasound probe. The image
typically demonstrates a dense grouping of
transverse hyperechoic lines with minimal
spacing and close parallel arrangement.5

When evaluating patients, multiple characteris-
tics have been described to identify diseased
tissue. Thickness greater than 4 mm, increased
Doppler signal, calcific disease, and loss of
both echogenicity and fibrillar pattern were
correlated with painful heels.5,8 Not only is ul-
trasound a preferred tool for diagnosis of
plantar fasciosis, but also it has been shown to

be effective at monitoring a patient’s response
to treatment8,9 Moustafa and colleagues8

compared patients with painful plantar fasciosis
against asymptomatic heels and monitored
their response to dexamethasone injections.
Each patient had a repeat ultrasound evaluation
at their 3-week follow-up appointment to assess
their plantar fascia. They noted a decrease in
plantar fascia thickness and an associated
reduction in symptoms, giving an objective
finding to the patient’s improvement during
treatment. Multiple studies have found a corre-
lation between plantar fascia thickness and
pain. These changes have been described
following various treatment modalities, such as
nonsteroidal anti-inflammatory drug therapy,
Botox type A injections, shockwave therapy,
and laser therapy.10 The use of ultrasound al-
lows for instant and dynamic visualization of
other structures in the foot that can cause heel
pain. Ultrasound-guided Tinel of Baxter nerve
can aid in accurate diagnosing and treat-
ment plans. Baxter neuropathy along with
medial calcaneal neuropathy can occur with
or without plantar fasciopathy. Other differen-
tial diagnoses that can be visualized via ultra-
sound include plantar fibromatosis, foreign
bodies, calcaneal stress fractures, rheumatoid
nodules, plantar vein thrombosis, and rupture
(Fig. 2).4

Measurement of the plantar fascia is an
important aspect of diagnosis. In one study,
men had an average thickness of 2.4 mm on
the right foot and 2.5 mm on the left foot.
Women had thinner fascia, with 1.8 mm bilater-
ally. The same study found that thickness
increased with age, height, body mass index,
and weight.11 Decreases in thickness are associ-
ated with decreased pain and can be used to
evaluate different treatment modalities.10 It is

Fig. 1. Severe plantar fasciosis. Plantar long-axis view
of the medial band. Normal thickness and compact
fibrillar pattern is seen just distal to the origin (white ar-
rowheads). The origin at the calcaneus (C) is grossly
thickened with hypoechoic loss of layered architecture
(black arrowheads) and calcific change (white arrow) at
the enthesophyte (E).

Fig. 2. Subacute high-grade partial tear of the plantar
fascia. Long-axis view of the plantar fascia demon-
strates complete loss of echotexture with a spheroid
hypoechoic lesion (arrow). The surrounding fascia is
edematous and thickened (arrowheads). C, calcaneus.
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