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The plantar fascia is composed of fibrous connective tissue that forms a band running
from the calcaneal tubercle distally to the toes. One of its main roles is to provide passive
support to the medial longitudinal arch on the sole of the foot. This support is compared
to a tie-rod tension producer during weight bearing. When loaded excessively during
vocational or athletic activities, overuse in the form of plantar fasciitis can occur.
Accurate diagnosis fascial injury is essential for appropriate treatment planning and
optimizing patient outcomes. Diagnostic musculoskeletal (MSK) ultrasound offers a
portable, real-time, and cost-effective alternative that is gaining traction in rehabilitation
and sports medicine settings. MSK ultrasound has emerged as a valuable, non-invasive
imaging modality for evaluating plantar fascia injuries including tissue hypertrophy or
structural changes and damage at the calcaneal fascial enthesis. MSK ultrasound is adept
at detecting changes in tendon tissue composition and integrity. Furthermore, this
manuscript will review the utility of MSK ultrasound in evaluating the plantar fascial
injury, including its anatomy, common injury patterns, sonographic techniques, and
clinical implications for professional rehabilitation. By integrating MSK ultrasound into
clinical practice, providers can improve the accuracy of diagnosis, enhance diagnostic
confidence, monitor healing progression, and guide rehabilitation strategies to optimal

patient outcomes.

INTRODUCTION

Foot pain is very common in both athletes and in a variety
of vocations. One of the plantar fascia’s main roles is to
provide passive support to the medial longitudinal arch
on the sole of the foot. This support is compared to a
tie-rod tension producer during weight bearing in the hu-
man foot.1.2 When loaded excessively during vocational or
athletic activities, overuse in the form of plantar fasciitis
can occur.3 6 This can be a very debilitating condition that
can seriously impact physical activity, social function, and
overall health.”8 Several studies have indicated that plan-
tar fasciitis affects up to 10% of the United States (US) pop-
ulation.?10 It is also thought to be the most common cause
of adult heel pain in the US accounting for greater than 1
million doctor visits per year.

Unfortunately, the etiology of plantar fasciopathy is
complex and not totally understood!!; mechanical overload
with both intrinsic and extrinsic factors is thought to be
responsible. Intrinsic risk factors such as increased body
mass,10:12,13 and extrinsic factors such as increases in in-
tensity, frequency, and duration of exercise may contribute
to plantar fascia pain.

ANATOMY OF THE PLANTAR FASCIA

The plantar fascia is composed of dense fibrous connective
tissue that forms a band running from the calcaneal tuber-
cle distally to the toes. This connective tissue is composed
of both superficial and deep fibers.!4 The superficial fibers
blend into the thick dermis on the plantar sole of the foot.
The deeper fascia is connected to the medial calcaneal tu-
bercle. In addition to the superficial and deep fibers, the
plantar fascia attaches to 3 distinct portions of the forefoot.
The plantar fascia forms 3 distinct bands and include the
medial, central and lateral bands.!! The central band ap-
pears to have more importance as it is the key supporter
of the longitudinal arch creating the windlass effect,!> and
also assists subtalar supination during gait.16 This tissue is
extremely thick, measuring from 2.0 to 2.5 mm in thickness
and is very tough with the ability to resist elongation with
tensile loads up to 180 1bs.17-19 It is important to note that
there are conditions in which the plantar fascia may atro-
phy. Romero-Morales and colleagues found that the plantar
fascia in those with lateral ankle sprains had statistically
less cross-sectional areas of those that did not have ankle
sprains.20

Patients will typically complain of constant foot pain on
the plantar surface. The classic presentation is of sharp
stabbing foot pain which is exponentially increased during
the first steps after a long non weightbearing period. Typ-
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ically, first thing in the morning or after sitting for a long
time. The pain usually gradually reduces with continued
gait; however, prolonged weight bearing may also exacer-
bate the condition.2!

THE ROLE OF MSK ULTRASOUND IN PLANTAR
FASCIA EVALUATION

ADVANTAGES

» Real-Time Imaging: Allows dynamic evaluation of
plantar fascia integrity while the foot and ankle can
be moved through available range of motion.

» High-Resolution Visualization: Provides detailed im-
ages of soft tissue structures, including the plantar
fascia and the enthesis at the calcaneal tubercle.

+ Accessibility and Cost-Effectiveness: MSK ultrasound
is portable, widely available, and less expensive than
magnetic resonance imaging (MRI).

LIMITATIONS

» Operator Dependency: Requires skill and experience
for accurate interpretation of findings. The ability to
sonograph fascia is to a large extend influenced by
the operator and the availability and technical con-
siderations of state-of-the-art equipment. It has been
shown that ultrasound measurements of plantar fas-
cia thickness is reliable in both relative and absolute
reliability.22

« Depth Limitations: Because of the superficial location
of the plantar fascia, visualization is very effective,
and depth does not seem to be a limiting factor for its
examination.

o Artifacts and Shadows: Bone and calcifications may
create image artifacts, requiring adjustments in probe
positioning and frequency.

SONOGRAPHIC TECHNIQUE FOR EVALUATING
PLANTAR FASCIA

EQUIPMENT SETUP

+ Transducer Type: Because of the superficial nature
of the plantar fascia, a high-frequency, linear array
transducer is normally used.

» Patient Position: The patient is positioned prone on
the table with the anterior ankle resting on a bolster
or soft rolled towel, near the side of the examiner.
The foot is relaxed as the transducer is placed in the
longitudinal axis (LAX) with a slight medial obliquity
along the thickest part of the plantar fascia near the
calcaneus. In the SAX view, the transducer is oriented
perpendicular to the long axis of the plantar fascia,
typically placed just distal to the calcaneal insertion.

« Dynamic Assessment: Stress maneuvers, such as pas-
sive dorsiflexion of the ankle and toes can be applied
during MSK ultrasound to reveal fascial gapping that

may indicate partial tears or functional limitations
not visible at rest.

NORMAL SONOGRAPHIC APPEARANCE

Typically, plantar fascia will be viewed in both the LAX and
SAX views. In the LAX view one should start distally near
the hyperechoic convexity of the medial calcaneal tubercle.
It is at this location that the examiner will find the cen-
tral band. The plantar fascia will appear as a hyperechoic
fibrous tissue band extending from the medial tubercle to
the phalanges. The lateral band can be seen by moving the
transducer laterally toward the 5t metatarsal side of the
foot.23 The hypoechoic tissue deep to the fascia is the in-
terface of the deep plantar foot muscles.

In the SAX view, the transducer is oriented perpendic-
ular to the LAX of the plantar fascia, typically placed just
distal to the calcaneal insertion. This view provides a cross-
sectional image of the fascia and is particularly useful for
assessing thickness and symmetry across the band. The
plantar fascia in this view appears as an ovoid or slightly
flattened hyperechoic structure, bordered superficially by
subcutaneous tissue and deeply by the hypoechoic fat pad
and intrinsic foot musculature. Normal fascia should ap-
pear homogenous with clear, well-defined borders. The SAX
view is especially valuable for identifying focal thickening,
hypoechoic changes, or disruptions in fiber continuity,
which may indicate fasciopathy or partial tearing. This ori-
entation also allows for comparison between the medial,
central, and lateral fascial bands when sweeping across the
foot.

PATHOLOGIC FINDINGS IN PLANTAR FASCIA
PATHOLOGY

» Hypoechoic thickening due to swelling and edema

» Disruption of fibrillar pattern in partial tears and rup-
tures

« Associated joint effusion

« Calcifications (heel spurs) are near the enthesis site

CLINICAL IMPLICATIONS FOR REHABILITATION
PROVIDERS

MSK ultrasound provides real-time feedback for rehabilita-
tion professionals, facilitating early diagnosis and interven-
tion. Key applications include:

» Early Detection of Injury / Accurate Injury Grading:
MSK ultrasound can quickly differentiate between
fascial thickening, bone spurs, or a more sever plantar
fascia rupture to help guide treatment planning.

+ Dynamic Functional Testing: Rehabilitation profes-
sionals can use MSK ultrasound during physical ther-
apy sessions to monitor recovery and assess ligament
function dynamically. Serial MSK ultrasound imaging
aids in assessing tissue remodeling, thickness and
readiness for rehabilitation progression.
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Figure 1.

Figure 1A: Transducer Placement on Plantar Fascia in Long Axis (LAX)

To obtain a LAX view of the plantar fascia, the transducer is placed longitudinally along the plantar surface of the foot, starting at the medial calcaneal tuberosity and extending dis-
tally toward the metatarsal heads.

Figure 1B: Transducer Placement on Plantar Fascia in Short Axis (SAX)

To obtain a SAX view, maintain the same patient positioning and rotate the transducer perpendicular to the fascia’s fibers, typically just distal to the calcaneal insertion.

» Guided Interventions: Ultrasound imaging assists in  flexed position as well. A towel or foam roll may be placed
precision-guided injections, such as corticosteroids under the ankle for stability.
for inflammation.

» Patient Education: Real-time imaging serves as a vi- PATHOLOGY
sual aid to explain the nature of the injury and set re-

alistic expectations for recovery. Published: July 01, 2025 CDT

© The Author(s)
LIMITATIONS AND CHALLENGES

Despite its advantages, MSK ultrasound cannot entirely re-
place MRI for complex foot cases. Additionally, the exper-
tise required for optimal imaging technique limits its im-
mediate adoption across all rehabilitation settings.

CONCLUSION

Diagnostic MSK ultrasound is a valuable tool for the eval-
uation of the plantar fascia injuries at the foot, offering
fast, accurate, and cost-efficient imaging for rehabilitation
professionals. Its ability to provide real-time, dynamic as-
sessments makes it particularly suited for rehabilitation
providers who can integrate the MSK ultrasound findings
into clinical decision-making, optimizing treatment strate-
gies and improving patient outcomes. However, practition-
ers must be adequately trained to maximize its diagnostic
potential. By integrating MSK ultrasound into practice, re-
habilitation providers can enhance patient care, improve
outcomes, and reduce the burden of false diagnoses or de-
layed treatment.

PATIENT POSITIONING

The patient is positioned prone or seated with the foot rest-
ing in a neutral or slightly dorsiflexed position to tension
the fascia. Keep the great toe in a neutral or slightly dorsi-
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Figures 2A and 2B. Normal Plantar Fascia Insertion in LAX

Refer to Figure 1A for the transducer position for this image. This view allows for detailed assessment of the fascia’s origin on the calcaneus, where it typically appears as a thick, hy-
perechoic, fibrillar band measuring approximately 3.5-4.0 mm in thickness and tapers as it moves anteriorly. The cortical surface of the calcaneus is identified as a continuous
echogenic line with posterior acoustic shadowing and may show irregularities or enthesophyte formation in pathological cases. The calcaneal fat pad lies superficial to the fascia and
appears as a lobulated, hypoechoic layer, helping to distinguish soft tissue planes. In more distal imaging, the underlying flexor digitorum brevis muscle may be visible. This view is
ideal for identifying signs of plantar fasciitis, including fascial thickening, hypoechogenicity, and loss of normal fibrillar architecture at the insertion site.

Fat Pad

Plantar Fascia

Calcaneus

Figures 3A and 3B. Normal Plantar Fascia Insertion in SAX

Refer to Figure 1B for the transducer position for this image. The fascia appears as an oval-to-flat, well-defined hyperechoic structure centered over the medial calcaneal tuberosity.
This orientation allows for the evaluation of fascial thickness, symmetry, and surrounding soft tissue. The central band is most prominent, but in some cases, medial and lateral slips
may be visualized. Superficial to the fascia lies the dermis and subcutaneous fat, while deep to it, the curved echogenic line of the calcaneal cortex is visible. Pathological changes,
such as focal thickening, asymmetry, or disruption of fascial borders, can be more clearly appreciated in this view. Additionally, surrounding fibrous septa and connective tissue can
be examined for signs of edema or fascial strain, making this view a valuable complement to the LAX scan in comprehensive plantar fascia assessment.

Figure 4. Plantar Fasciitis with Calcifications, 4A LAX and 4B SAX

The appearance of plantar fasciitis is typically characterized on MSK ultrasound by a thickened plantar fascia, most commonly measured at the medial calcaneal insertion, with a
thickness exceeding 4.0 mm being suggestive of pathology. The normally hyperechoic, fibrillar pattern of the fascia becomes hypoechoic and heterogeneous, indicating inflammation
and degeneration of the collagen matrix. There may also be loss of the normal sharp fascial borders, especially along the deep margin adjacent to the calcaneus. In chronic cases, en-
thesophytes (bony spurs and calcifications as shown above) may be visualized at the calcaneal origin, and increased Doppler signal within or around the fascia may reflect active in-
flammation. Assessment is most commonly performed using the LAX view, which provides a complete evaluation of the fascial origin, architecture, and cortical bone interface. The
SAX view is helpful to assess fascial symmetry and surrounding soft tissue changes, such as perifascial edema.
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Figure 5. Plantar Fasciitis with Small Rupture, 5A LAX and 5B SAX

MSK ultrasound appearance of a plantar fascia tear shown above is identified by focal disruption of the normal fibrillar architecture, with an anechoic or hypoechoic gap within the
fascial fibers, typically located near the calcaneal insertion but may also occur more distally. Partial tears often present as localized hypoechoic areas or clefts within a thickened or
degenerated fascia, while complete ruptures may show complete discontinuity of the fascial band, sometimes with retraction of the torn ends. Associated findings may include fluid
collection, perifascial edema, or hematoma in acute cases. The LAX view is essential for visualizing the extent of the disruption along the length of the fascia, while the SAX view
helps confirm the width and depth of the defect, assess surrounding tissue involvement, and distinguish true tears from inflammatory changes. Both views are necessary for compre-
hensive evaluation and comparison to the contralateral side is often useful, especially in partial tears.

Figure 6. Plantar Fasciopathy with Medial Calcaneal Stress Fracture, 6A LAX and 6B SAX

LAX and SAX ultrasound imaging of the plantar heel demonstrates a thickened plantar fascia at its calcaneal insertion, measuring greater than 4 mm, with hypoechoic changes and
loss of the normal fibrillar architecture—findings consistent with plantar fasciopathy. Adjacent to the medial calcaneal tuberosity, there is cortical irregularity with adjacent pe-
riosteal elevation and hypoechoic marrow changes, suggestive of a medial calcaneal stress fracture. No significant fluid collection or full-thickness fascial tear is noted.

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License
(CCBY-NC-4.0). View this license’s legal deed at https://creativecommons.org/licenses/by-nc/4.0 and legal code at https://cre-
ativecommons.org/licenses/by-nc/4.0/legalcode for more information.
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