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Musculoskeletal ultrasound is a method to assess the
morphology of joints and surrounding soft tissues. It well
detects early signs (edema and thickening) and late changes
(erosion and enthesophyte) in specific tissues. Musculoskeletal
ultrasound also has the advantages of being relatively
inexpensive, harmless to body, and easy to repeat procedure for
following. Seronegative spondyloarthritis (SpA) is a general
term for a large group of inflammatory arthritis-related diseases.
It affects several organs, including spine, enthesis, joint, skin,
eye, and gastrointestinal tract. SpA clinically covers ankylosing
spondylitis, psoriatic arthritis, reactive arthritis, inflammatory
bowel disease-associated arthritis, and undifferentiated
spondyloarthritis. According to the standards established by
the International Association for the ASsessment in Ankylosing
Spondylitis (ASAS), SpA patients can be divided into two
categories: axial SpA that affects the spine and iliac-sacral joints
and peripheral SpA. The clinical manifestations of peripheral
SpA include peripheral arthritis, enthesopathy, and dactylitis.
Enthesopathy occurs at the junction of tendon and bone and is
an important and common manifestation of SpA.

The tissue types of enthesis can be divided into fibrocartilaginous
and dense fibrous connective tissue. Enthesopathy associated
with SpA occurs at the fibrocartilage attachment. However, it
is often difficult to make an accurate diagnosis of enthesopathy
with a general clinical evaluation. For this reason, several
ultrasound scoring systems for enthesopathy had been
proposed over the past years, to standardize the assessment
of enthesis, improve the accuracy of diagnosis, and improve
the diagnostic accuracy in early SpA. In literature review,
Lehtinen et al.™ first described the ultrasonic changes of
the enthesopathy in patients with SpA in 1994. Afterward,
Balint et al.”! made relevant records again in 2002. Both
scholars documented the grayscale changes of enthesopathy
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in lower limbs in SpA, and also showed a high prevalence of
asymptomatic enthesopathy in SpA patients.

SpA is characterized by the loss of normal fibrous tissue echoes
at the enthesis, especially during acute inflammation, which
manifests as increased thickness and decreased echogenicity.
Deposits of calcifications, fibrous scars, and periosteal changes
are also common. Grayscale ultrasound imaging can be used to
assess local structural damages in enthesitis.® Figure 1 shows
the structural changes of chronic Achilles enthesopathy. In
2002 and 2003, D’ Agostino et al.™ first described the abnormal
power Doppler flows during the inflammatory phase, which
added accuracy for differential diagnosis and evaluation of
therapeutic effect via musculoskeletal ultrasound.

There are several ultrasound scoring systems for enthesopathy
in SpA, such as Glasgow Ultrasound Enthesitis Scoring System,
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Figure 1: Chronic Achilles enthesopathy. Presence of calcaneal erosions,
calcifications and bone cortex irregularity at the calcaneal insertion of
Achilles tendon
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Table 1: Comparison of ultrasound scoring systems for enthesopathy

Site GUESS MASEI GRAPPA US OMERACT US
Bilateral Achilles enthesis + + + +
Bilateral plantar fascia + + + -
Bilateral proximal patellar ligament attachments + + + +
Bilateral distal patellar ligament attachments + + + -
Bilateral quadriceps insertion + + + +
Bilateral triceps insertion - + + -
Bilateral lateral epicondyle - - + +
Bilateral supraspinatus - - + -
Doppler within 2 mm of the cortex of the enthesis - + + +
Doppler > 2 mm from the cortex of the enthesis - + + -
Doppler at bursa - + + -

GUESS: Glasgow ultrasound enthesitis score, MASEI: Madrid sonography enthesitis index, GRAPPA US: Proposed enthesitis score by the GRAPPA
ultrasound working group, OMERACT US: Proposed enthesitis score by the OMERACT ultrasound enthesitis working group

D’ Agostino Scoring System, Spanish Enthesitis Index, MAdrid
Sonographic Enthesitis Index (MASEI), and Belgrade Ultrasound
Enthesitis Score. Table 1 Lists the different ultrasound scoring
systems for enthesopathy.® The MASEI is currently a complete
evaluation method that follows the OMERACT definition of
enthesopathy. A MASEI score >18 points has a sensitivity of
83.3% and a specificity of 82.8% for SpA.

The European Alliance of Associations for Rheumatology first
proposed in 2015 that relevant imaging should be used as a
reference for the clinical management of SpA, with special
emphasis on the role of musculoskeletal ultrasound. Ultrasound
for enthesopathy not only diagnoses SpA more accurately but
also makes immediate adjustments to the treatment through
the assessment of acute inflammation and chronic changes,
and is helpful to follow the effect and prognosis of treatment.
Therefore, the application of musculoskeletal ultrasound for
enthesopathy of SpA is beneficial for current clinical practice
in rheumatology.
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