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The extensor digitorum longus muscle and tendons are among the longer muscle-tendon
units in the lower leg and foot. This feather-like, unipennate muscle is part of the
anterior ankle group, attaching proximally along the lateral side of the lateral condyle of
the tibia and the upper three-quarters of the fibula’s inner surface. Near the ankle, the
tendon narrows as it passes beneath the extensor retinacula and divides into four smaller
tendons that connect to the toes. Since it crosses the ankle joint and attaches to the
second through fifth toes, it facilitates dorsiflexion of the foot and extension of the toe

joints.

An accurate diagnosis of extensor digitorum longus tendonitis or rupture is crucial for
appropriate treatment planning and optimal patient outcomes. Diagnostic
musculoskeletal ultrasound (MSKUS) has become a widely used imaging modality for
assessing many ankle and foot pathologies. It offers a portable, real-time, and
cost-effective alternative that is gaining traction in rehabilitation and sports medicine
settings. MSKUS has emerged as a valuable, non-invasive imaging modality for
evaluating ankle and foot injuries. This manuscript reviews the utility of MSKUS in
evaluating the quality, size, sonographic techniques, and clinical implications for
rehabilitation professionals who need to visualize the extensor digitorum longus. By
integrating MSKUS into clinical practice, providers can improve diagnostic accuracy,
increase diagnostic confidence, monitor healing progression, and guide rehabilitation
strategies to optimize outcomes for patients with ankle and foot injuries.

INTRODUCTION

Diagnostic musculoskeletal ultrasound (MSKUS) has be-
come an essential tool for evaluating musculoskeletal
structures. Foot and ankle pain are very common injuries
in orthopedic and sports physical therapy clinical practice.
Fortunately for therapists, MSKUS can visualize many po-
tential pain generators superficially in the foot and ankle.
One pain generator in the lower leg, ankle, and foot is the
extensor digitorum longus. This paper provides a compre-
hensive review of diagnostic MSKUS of the extensor digi-
torum longus, including relevant anatomy, scanning tech-
nique, normal and abnormal imaging characteristics, and
common pathological findings.

ANATOMY OF THE EXTENSOR DIGITORUM
LONGUS MUSCLE AND TENDON

The extensor digitorum longus muscle and tendons are one
of the longer muscle-tendon units in the lower leg and foot.
The muscle is a feather-like unipennate muscle that is part
of the anterior ankle complex with a proximal attachment
site along the lateral side of the lateral condyle of the prox-
imal tibia, and the upper 3/4ths of the inner surface of the
fibula.! Distally, just above the ankle, the tendon narrows
as it passes beneath the extensor retinacula, where it then
divides into four smaller tendons attaching to each of the
four lateral toes. Because it crosses the ankle joint and at-
taches to the 2Md through 5t toes, it dorsiflexes the foot
and extends the metatarsophalangeal joints.%3

However, although textbooks describe the most common
anatomical origins and insertions, variation of the extensor
digitorum longus muscle and tendon is very common, espe-
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cially near its distal parts, and includes duplication or ab-
sence of its tendinous slips.2 Newton documented the ab-
sence of the muscle unilaterally,* while Sakuma found the
absence of the tendon slip to the 4th toe.> These are ex-
tremely important to note, as these absences could obvi-
ously cause concern to the casual sonographer unfamiliar
with these unique variations.

The etiology of injury to the extensor digitorum longus
is diverse and includes rupture due to its superficial loca-
tion on the extensor side of the foot with little soft tissue
coverage.® Tendon ruptures or partial tears are relatively
rare but can occur as a result of sport-related trauma from
inversion and plantar flexion injuries.”8

THE ROLE OF MSK ULTRASOUND IN
EVALUATION OF THE EXTENSOR DIGITORUM
LONGUS MUSCLE AND TENDON

Because these extensor digitorum longus tendons are su-
perficial, MSKUS visualizes these injuries well. Addition-
ally, because MSKUS allows dynamic examination while
viewing, it may be better than static imaging such as mag-
netic resonance imaging (MRI) or computed tomography
(CT). Rockett et al. reported that MSKUS was superior to
MRI in detecting ankle tendon abnormalities.” MSKUS
showed a much higher sensitivity (100% vs 23.4%), nearly
identical specificity (89.9% vs 100%), and much higher ac-
curacy (94.4% vs 65.75%) when compared to MRI.

ADVANTAGES

e Real-Time Imaging: MSKUS allows dynamic evalua-
tion of muscle and tendon while the lower leg, ankle,
and foot can be moved through the available range of
motion. It provides real-time assessment of soft tis-
sues and their motion, offering information beyond
the static morphology seen on radiographs, MRI, and
CT.

« High-Resolution Visualization: MSKUS provides de-
tailed images of the muscle and tendon structure.

» Accessibility and Cost-Effectiveness: MSKUS is
portable, widely available, and less expensive than
MRI.

LIMITATIONS

» Operator Dependency: MSKUS requires skill and ex-
perience for accurate interpretation of findings. With
practice, visualizing muscle and tendon tissue with
MSKUS is relatively easy and largely depends on op-
erator skill, the availability and technical consider-
ations of state-of-the-art equipment, and the posi-
tioning of the lower leg, ankle, and foot during the
assessment.

e Depth Limitations: Visualization is usually not a
problem as the extensor digitorum muscle and ten-
dons are superficial and well within the appropriate
depth limitations of MSKUS.

» Artifacts and Shadows: Because of the superficial lo-
cation, deeper shadowing from the ankle or tarsal
bones is rarely an issue during image interpretation.

SONOGRAPHIC TECHNIQUE FOR EVALUATING
THE EXTENSOR DIGITORUM MUSCLE AND
TENDON

* Probe Type: The depth of the extensor digitorum
muscle and tendons allows for a standard high-fre-
quency 3-13 MHz linear array probe.

» Patient Position: The optimal position for imaging of
the extensor digitorum longus tendon is with the pa-
tient in a supine position with the knee flexed so that
the sole of the foot is resting flat on the examination
table.

» Dynamic Assessment: Passive or active movement of
the ankle and toes can create dynamic movements
that allow stress to be applied to muscles and ten-
dons, helping to accentuate issues seen during ultra-
sonography.

NORMAL SONOGRAPHIC APPEARANCE OF THE
EXTENSOR DIGITORUM LONGUS MUSCLE AND
TENDON

Normal, healthy extensor digitorum longus tendons will
appear as a continuous, echogenic, fibrillar structure with
minimal to no fluid in its tendon sheath. During dynamic
movements, they should glide smoothly without interrup-
tion. Note that the bursa of Gruberi may be seen between
the extensor digitorum tendons and the talus.10

PATHOLOGIC FINDINGS OF THE EXTENSOR
DIGITORUM LONGUS MUSCLE AND TENDON

e In the muscle of the extensor digitorum longus, a
herniation of a fascial defect may be seen as a bulge
through the fascia that may be seen in both short axis
(SAX) and long axis (LAX) views.

+ A partial tear may be seen as disruption of continuity
of the fiber arrangement. A hypoechoic gap may be
seen with tendon retraction in a complete tendon
rupture.

e Tendinosis may be seen as loss of normal fibrillar
echogenicity, with replacement by disorganized hy-
poechoic tissue. Additionally, thickening of the ten-
don edges or margins may be seen, as well as muscle
swelling.

« In the case of an avulsion fracture, a subtle cortical
irregularity may be seen and is not always clearly vis-
ible on radiograph.
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CLINICAL IMPLICATIONS FOR REHABILITATION
PROVIDERS

MSKUS provides real-time feedback for rehabilitation pro-
fessionals, facilitating early diagnosis and intervention. Key
applications include:

» Early Detection of Injury / Accurate Injury Grading:
MSKUS can determine normal tendon and muscle tis-
sue from pathologic, inflamed, swollen, torn, or rup-
tured tissue.

» Dynamic Functional Testing: Rehabilitation profes-
sionals can use MSKUS during physical therapy ses-
sions to monitor recovery and assess tendon tissue
thickness and consistency in both static and dynamic
assessments. Serial MSKUS imaging helps assess de-
creasing thickness and tissue remodeling to support
readiness for rehabilitation progression.

* Guided Interventions: Ultrasound imaging assists in
precision-guided interventions such as dry needling
or injections, such as corticosteroids for inflamma-
tion.

« Patient Education: Real-time imaging serves as a vi-
sual aid to explain the nature of the injury and set
realistic expectations for recovery. Dynamic imaging
during lower leg, ankle, and foot movements can
show the tendon’s actual movement.

LIMITATIONS AND CHALLENGES

Despite its advantages, MSKUS has limitations and chal-
lenges. Like many other areas of the body examined with
MSKUS, ultrasound accuracy depends on several factors, in-
cluding probe placement, applied pressure (small changes

in probe angle or pressure can compress the tendon and
alter its appearance), operator experience, and ultrasound
quality. MSKUS can show anatomical structure but cannot
differentiate cellular inflammation from other potential
findings, such as acute inflammatory reactions or chronic
fibrotic thickening. However, it allows for detailed anatom-
ical examination and outperforms MRI in spatial resolution
of small superficial structures in the foot and ankle.”

CONCLUSION

In summary, diagnostic MSKUS offers rehabilitation pro-
fessionals a powerful, clinically relevant extension of the
physical examination when evaluating the extensor digito-
rum longus muscle and tendon. Its ability to provide high-
resolution, real-time, and dynamic visualization of the ten-
don architecture enhances diagnostic precision, supports
early clinical decision-making, and allows serial monitoring
of tissue healing and load tolerance. When integrated with
a thorough understanding of anatomy, injury mechanisms,
and functional biomechanics, MSKUS becomes more than
an imaging modality—it becomes a performance-informed
clinical tool. While operator skill and certain anatomic lim-
itations must be acknowledged, thoughtfully incorporating
MSKUS into sports and orthopedic practice can elevate as-
sessment accuracy, refine rehabilitation progression, and
ultimately improve return-to-play outcomes for athletes
with foot and ankle injuries.
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Extensor Digitorum Longus

Patient Position

The patient is positioned supine or in supported long sitting with the knee slightly flexed and the anterior ankle exposed. The foot is supported in a comfortable position with slight
plantar flexion as tolerated. This position provides access to the superficial extensor tendons while allowing movement of the ankle and toes during dynamic assessment. Sufficient
ultrasound gel and light transducer pressure help maintain contact without compressing the superficial tendon sheath.

Figure 1A: Long Axis (LAX) Transducer Placement

The LAX view is obtained by positioning the transducer over the anterior ankle, parallel to the extensor digitorum longus tendon fibers. First identify the tendon in a transverse sur-
vey, lateral to the extensor hallucis longus, and then rotate the transducer to follow its longitudinal course. The distal tibia and talus provide deep bony landmarks as the tendon
crosses the ankle. Trace the tendon proximally toward the musculotendinous junction and distally toward its divisions on the dorsum of the foot. Active extension of the second
through fifth toes helps confirm extensor digitorum longus identification by demonstrating tendon excursion.

Figures 1B-1D: Short Axis (SAX) Transducer Placement (Muscle Belly, Anterior Ankle, Dorsal Foot)

The SAX view is obtained by rotating the transducer 90 degrees from the LAX position, placing it perpendicular to the tendon fibers. At the anterior ankle, identify the tibialis ante-
rior tendon medially, the extensor hallucis longus tendon centrally, and the extensor digitorum longus tendons laterally. Translate the transducer proximally and distally to assess
tendon size, internal echogenicity, and the surrounding sheath. Extension of the second through fifth toes helps distinguish extensor digitorum longus excursion from that of the
neighboring extensor hallucis longus during great-toe extension.
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NORMAL VIEW IN LONG AXIS (LAX)

Figures 2A and 2B: Long Axis View

In the LAX view, the extensor digitorum longus tendon appears as a continuous, hyperechoic fibrillar structure crossing superficial to the anterior ankle joint. The distal tibial and ta-
lar cortices form bright interfaces deep to the tendon and joint capsule. Normal tendon fibers maintain a uniform, parallel arrangement without focal thickening or disruption. Mini-
mal to no fluid should be visible within the tendon sheath. Small heel-to-toe transducer adjustments may be necessary to reduce anisotropy, particularly where the tendon changes
direction across the ankle. Dynamic extension of the second through fifth toes should demonstrate smooth tendon excursion.
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NORMAL VIEW IN SHORT AXIS (SAX)

Figures 3A-3F: SAX View (3A/3B Muscle Belly, 3C/3D Talus, 3E/3F Midfoot)

In the SAX, the extensor digitorum longus can be followed from its muscle belly in the anterior compartment of the leg across the anterior ankle and onto the dorsum of the foot.
Proximally, the muscle belly lies adjacent to the fibula and superficial to the extensor hallucis longus, displaying hypoechoic muscle fascicles separated by echogenic connective tis-
sue. At the anterior ankle, the extensor digitorum longus tendons appear as echogenic oval or rounded structures with a finely stippled internal pattern within a common tendon
sheath. They lie lateral to the extensor hallucis longus and tibialis anterior tendons and superficial to the anterior joint capsule, with the bright cortical reflection of the talus provid-
ing a deep bony landmark. Further distally over the cuneiforms, the individual tendon slips become more distinctly separated, coursing superficial to the intrinsic extensor muscula-
ture and dorsal capsuloligamentous structures toward the second through fifth toes. Throughout the examination, tendon contours should remain well defined, without focal en-
largement or surrounding sheath distention. Adjust the transducer angle as the tendons change course to maintain perpendicular insonation and minimize anisotropy.

International Journal of Sports Physical Therapy



Diagnostic Musculoskeletal Ultrasound in the Evaluation of the Extensor Digitorum Longus

EXTENSOR DIGITORUM LONGUS TENOSYNOVITIS

Figures 4A (LAX) and 4B (SAX): Extensor Digitorum Longus Tenosynovitis

The supplied images demonstrate fluid distending the extensor digitorum tendon sheath in both LAX and SAX. In the LAX view, hypoechoic to anechoic fluid extends alongside the
echogenic tendon fibers. In the SAX view, fluid outlines portions of the tendon cross sections, making the expanded sheath more apparent. These findings are compatible with
tenosynovitis in the appropriate clinical setting. Tendon fiber continuity should be assessed separately to determine whether associated tendon injury is present.

PARTIAL TEAR OF THE EXTENSOR DIGITORUM LONGUS TENDON

Figure 5A (LAX): Partial Tear of the Extensor Digitorum Longus Tendon

A partial tear demonstrates focal disruption of a portion of the tendon fibers, with some fibers remaining continuous across the involved region. In the LAX view, a focal hypoechoic
defect interrupts the normal fibrillar arrangement shown at the orange arrow. Associated tendon thickening or surrounding fluid may be present. Gentle dynamic assessment may
help demonstrate preserved continuity of the remaining fibers.
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