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As physical therapists, understanding the anatomy and biomechanics of the
musculoskeletal system is essential for accurate diagnosis and effective treatment
outcomes. Musculoskeletal ultrasound (MSK-US) is one tool that has revolutionized the
way physical therapists evaluate musculoskeletal pathology. Specific to the elbow,
assessing the ulnar collateral ligament (UCL) proves especially beneficial for providing
both diagnosis and treatment planning. By directly visualizing static and dynamic loads
to the ligament, physical therapists can gain valuable information about underlying
pathology and guide the therapeutic decision-making process. In this sound byte, we will
look at how incorporating MSK-US imaging into your patient assessments can provide
you with more comprehensive data to make informed clinical decisions when treating

UCL injuries in the elbow.

OVERVIEW OF ELBOW ANATOMY AND THE
ROLE OF THE ULNAR COLLATERAL LIGAMENT
(ucL)

The ulnar collateral ligament (UCL) is a key component of
the elbow joint and is the primary restraint to valgus in-
stability. Anatomically, The UCL complex of the elbow is
composed of three distinct bands: the anterior band, which
assists in flexion and extension; the inferior band, which
helps to secure lateral stability; and the posterior oblique
band, which runs along a different plane than its counter-
parts and helps to direct ulnar forces during pronation and
supination as well as resisting valgus stress. The anterior
bundle is the strongest component of the ligamentous com-
plex and from a functional standpoint; its primary purpose
is to restrict valgus stress on the medial aspect of the elbow.
The anterior bundle is also composed of two separate bands
(anterior and posterior) that provide a reciprocal function
with the anterior band being tight in extension, while the
posterior band is tight in flexion. Attenuation or rupture of
the UCL can result in valgus instability.

EXPLORING THE DIAGNOSTIC CRITERIA FOR
VARIOUS UCL INJURIES

There are three main types of UCL injury: partial tear, com-
plete tear, and avulsion fracture. Partial tears are further
classified into either grade 1 or grade 2, depending on the
severity of the injury. Grade 1 tears are small tears or fray-
ing of the ligament, while grade 2 tears are more significant
tears with some loss of function. Complete tears are when
the ligament is completely torn, and avulsion fractures oc-

cur when a small piece of bone is pulled away from the bony
attachment along with the ligament.

The diagnosis of UCL injury relies on an accurate history
and physical examination. Clinicians must consider several
factors when diagnosing UCL injuries, such as activity level,
history of any prior injuries, and the individual’s presenting
symptoms. Typically, patients with UCL injury will present
with either acute or chronic onset of medial elbow pain.
Symptoms of UCL injuries include pain and tenderness on
the medial side of the elbow, swelling, loss of range of
motion, and weakness in grip strength. Physical examina-
tion can often reveal crepitus (grating or grinding sensa-
tion) and joint line tenderness with palpation. Provocation
testing can further localize the symptoms to the medial el-
bow. Particular attention should be given to ensuring that
no other underlying condition is present when diagnosing
a UCL injury. Imaging studies such as static radiographs,
stress radiographs, and magnetic resonance imaging can be
helpful in making the diagnosis.

INCORPORATING MUSCULOSKELETAL
ULTRASOUND IN THE DIAGNOSIS OF UCL
INJURIES

The diagnosis of UCL injuries can be complex; however,
MSK-US is a useful and effective, noninvasive imaging
modality for evaluating the UCL of the elbow due to its
simplicity and convenience. Since MSK-US is not a radia-
tion-based technology, its use is generally safe and pain-
less for patients. Coupled with fast results and a smaller
risk of complications, MSK-US is quickly becoming the go-
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to imaging method for diagnosing soft tissue issues such as
ligament or tendon tears in the elbow region.

MSK-US offers several benefits compared to other imag-
ing modalities in the diagnosis of elbow injuries making it
increasingly easier to identify and diagnose UCL tears and
other similar pathologies. MSK-US can provide instant real-
time images during an examination, allowing examiners to
accurately identify and grade any tear that may have oc-
curred due to overuse, trauma or congenital anomalies. The
common imaging findings associated with these conditions
can be grouped into three distinct categories of MSK-US
findings: tendinopathy, discontinuity of the ligament/ten-
don substance, and foreign bodies such as small particles of
debris.

When evaluating a UCL tear with MSK-US, one may ob-
serve a widened UCL or redundant folds, irregular hypere-
choic structures, clefts or gaps in the ligament coaptation
line, discontinuity of continuous fibers within the UCL
fibers, or pseudo fluid collections at some locations with
laxity. Discontinuity appears as an apparent tear or gap be-
tween the proximal and distal ends of the tendon/ligament
with intra-tendinous hyperechoic areas. A high-resolution
MSK-US image can also reveal other pathologies such as
tendinopathies, swelling, joint effusions, and cartilage le-
sions. Tendinopathy consists of irregular fibers within af-
fected muscles or tendons and occasionally thickening

Patient Position

around the tendon which may present with hypoechoic re-
gions. Debris in a joint space indicates foreign bodies such
as bacteria or nutrient crystals which can cause inflamma-
tion and damage to the surrounding tissue. MSK-US can
help differentiate these pathologies from chronic disrup-
tions such as UCL tears or instability events. By accurately
isolating these imaging findings together with the history
and physical examination, MSK-US can safely diagnose and
monitor musculoskeletal disorders providing accurate guid-
ance for treatment options.

TECHNICAL CONSIDERATIONS FOR
MUSCULOSKELETAL ULTRASOUND
EXAMINATION OF THE ELBOW

An MSK-US examination of the elbow requires several tech-
nical considerations to achieve an optimal diagnostic re-
sult. The transducer must be carefully prepared with a cou-
pling gel and placed perpendicular to the skin surface for a
clear picture of the anatomy. Higher frequency transducers
do not penetrate tissue as well but provide resolution of a
more superficial structure. Scanning during dynamic move-
ment should also be incorporated when imaging the elbow,
as it can provide more detailed images essential for diagno-
sis in a clinical setting. Additionally, optimize the patient’s
position so they feel comfortable during imaging and the

Transducer Placement

Patient Position and Transducer Placement

Figure 1a: Patient Position

Supine with the involved arm abducted to 90 degrees, elbow flexed to 60-90 degrees and maintained in full external rotation. A bolster or towel under the arm applies a passive val-
gus stress to the elbow placing strain to the UCL ligament. The Green Box outlines the oblique longitudinal/LAX position of transducer.

Figure 1b: Transducer Placement

The transducer is placed in an oblique longitudinal/LAX position. The probe needs to be anterior to the medial epicondyle to visualize the targeted UCL. This LAX position will be

used to view either the anterior or posterior bands.
Figure 1c: Transducer Placement with Valgus Stress Applied

With the probe in place, the arm can be rotated back into external rotation with a bolster or towel under the elbow where the valgus stress is reapplied. This exam becomes a dynamic

assessment showing the UCL laxity in real time.

Transducer Placement: Long Axis (LAX). The probe is placed in an oblique longitudinal/LAX position.
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NORMAL ANTERIOR BAND IN LONG AXIS (LAX)

e —

Flexor/Pronator

Medial Epicondyle

Figures 2a/b: The normal anterior band of the ulnar collateral ligament is located by finding the hyperechoic bone contour of the medial epicondyle. The ligament is deep to the ad-
jacent flexor tendon. The ulnar collateral ligament will appear hyperechoic and fibrillar. The humeroulnar joint space must be visible for dynamic testing of the ulnar collateral liga-

ment integrity.

INSTABILITY

Figure 3a: Instability can be seen as a larger joint space (Green Arrows) between the ulna and medial epicondyle indicating a tear of the UCL ligament.
Figure 3b: Under valgus stress, the elbow joint shows widening some echogenic fat (yellow arrows) herniated into the joint with widening of the joint space.

angle of view is maximized. Following these technical con-
siderations will ensure an optimal MSK-US examination of
the elbow.

MSK-US has become a popular modality for evaluating
UCL injuries due to its advantages of being cost-effective
and avoiding the need for x-rays. Not only does MSK-US
offer advantages over traditional diagnostics methods like
radiology, but its recent advancements have made it even

more efficient and successful in evaluating UCL tears. An
advantage of MSK-US is that it can be used in the outpa-
tient setting without prior preparation, such as an injection
of contrast materials. In this setting, MSK-US provides ex-
cellent imaging of the elbow anatomy which aids in the ac-
curate diagnosis and treatment of UCL injuries. Because of
its reliability, MSK-US should be considered when diagnos-
ing possible UCL tears or other elbow pathologies.
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