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with clinical severity.

Heat map of Clinical assessment of our cohort

Material and Methods

Clinical Assessment: application of the FSHD Clinical
Comprehensive Evaluation Form (CCEF)2. Disease severity
was assessed using the FSHD score, the age-corrected
Clinical Composite Score (CCS)2, and the Facial Weakness
Score (FWS)3.

Facial MRI Protocol: Zygomaticus major (ZMj), and
orbicularis oris (OOr) were bilaterally evaluated for edema
and atrophy using a standardized grading system (min 1=
normal, max 3= severe atrophy). Images were independently
assessed by one expert radiologist and two radiology
residents.

Facial US Protocol:

OOr and ZMj were assessed in
standardized positions.
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Results

We studied 12 patients with FSHD1 (8 males and 4 females; mean age 57.8 years), predominantly Caucasian, with a mean disease duration of 23.8 years. Over half of the
cohort (58.3%) reported a positive family history. Scapular weakness was the most frequent initial symptom, observed in 41.7% of patients, while facial and lower limb
weakness were each reported in 25% of cases. More than half of the patients (58.3%) initially presented with asymmetric symptoms. Phenotypic classification according to
CCEF2revealed a wide spectrum: four patients exhibited a complete typical FSHD phenotype (Category A), two showed incomplete presentations (Category B), and six were
classified as Category D1, combining classical FSHD features with additional atypical findings. Assessment of disease severity showed that most patients (75%) had moderate
involvement, with FSHD score? values ranging between 5 and 10 (mean: 7.58). The average FWS3 was 6.8 to 21, indicating mild to moderate facial involvement. The OOr and
2ZMj muscles were most frequently affected, whereas forehead movement was relatively preserved.

Radiological assessment demonstrated no significant difference in facial muscle thickness between MRI and US.

Heat map showing Spearman’s correlation coefficients (p)
between MRI muscle thickness (OOr and ZMj) and clinical
scores. Negative correlations are shown in blue, positive
correlations in red.

Median muscle thickness (mm) measured by MRI and US in patients  C
with (“Yes”) or without (“No”) pathological FSHD score facial item.
Median thickness was lower in the “Yes” group compared to the “No” group.

of ZMj MRI and trophism
between CCEF categories A and B and D. ZMj RM thickness: p =
0.045; ZMj RM trophism: p = 0.012 (Wilcoxon tes).
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Reduced ZMj and OOr thickness correlated strongly
with greater clinical weakness, as reflected by FWS
and multiple domains of the FSHD score (scapular

Specific features, such as the presence of ‘puckered lips’,
were significantly associated with decreased OOr thickness
on US and reduced ZM;j thickness on MRI. Similarly, the

Interestingly, patients with atypical phenotypes
(CCEF Category D) displayed significantly greater
ZM); thickness and better muscle trophism compared

girdle, upper limbs, abdomen, and legs), as shown in
the heat map.

‘horizontal smile’ item correlated with thinner ZMj
measurements across both imaging modalities.

to those with typical phenotypes (Categories A and
B), as highlighted in the graph on the right.

Discussion and Conclusion

This is the first study to systematically evaluate facial muscle involvement in FSHD using both MRI and US, in parallel with detailed clinical and phenotypic assessment. Our
findings support the use of facial imaging as a valuable tool for disease characterization, with significant correlations between muscle thickness and specific clinical signs, such
as “puckered lips” and “horizontal smile”. Patients with atypical FSHD1 phenotypes showed better preservation of facial muscle trophism, suggesting distinct disease trajectories
within this subgroup. These findings highlight the potential of ZMj MRI parameters as imaging biomarkers to complement clinical evaluation, while also underscoring US’s
potential as a reliable and more accessible alternative for monitoring facial muscle involvement. This integrated approach may enhance phenotyping and outcome measurement
in both clinical practice and future therapeutic trials.
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