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Extended Abstract
Dysphagia, a significant and frequently underdiagnosed swallowing disorder, poses a serious risk to patient health and

quality of life [1]. The lack of a standardized quantitative assessment method has driven the exploration of surface
electromyography (sEMG) as a tool to identify neuromuscular biomarkers for dysphagia [2]. As demonstrated in our previous
study, patients suffering from post-stroke dysphagia exhibited delayed swallowing reaction times (M1) in comparison to
healthy subjects and higher neuromuscular variability, as indicated by the coefficient of variation of the submental muscle
complex (CV-M1), in contrast to both healthy subjects and post-stroke patients without dysphagia [3].

Building upon these initial findings, the present study evaluates the impact of dysphagia rehabilitation on muscular
swallowing parameters in post-stroke dysphagic patients. The primary objective is to determine whether rehabilitation can
ameliorate dysphagia-specific neuromuscular abnormalities.

In this study, a total of 85 participants were recruited: 32 post-stroke patients with dysphagia (assessed both before and
after two months of rehabilitation), 32 post-stroke patients without dysphagia, and 21 healthy subjects. Within the post-stroke
dysphagic group, pre- and post-rehabilitation comparisons were performed using the Wilcoxon paired test, while the
Wilcoxon unpaired test was used to compare with the other groups. The analysis focused on M1 and CV-M1 from sEMG
measurements of both the suprahyoid and infrahyoid muscles while subjects performed a swallowing protocol previously
described [3].

Consistent with our previous research [3], the pre-rehabilitation analysis confirmed that the patient group exhibited
significantly delayed swallowing reaction times of supra-hyoid muscles compared to healthy individuals (median M1: 694
ms and 479 ms, respectively; p=0.002). This prolonged period of inactivity before muscle engagement persisted post-
rehabilitation (median M1 749 ms). These results suggest that the neural processing delays characteristic of stroke pathology
remain unaltered despite dysphagia rehabilitation. CV-M1 levels were significantly higher in dysphagic patients (90%)
compared to non-dysphagic stroke controls (67%, p=0.024) and healthy subjects (55%, p<0.001). Following rehabilitation,
CV-M1 decreased substantially (78%), with no significant difference compared to non-dysphagic stroke patients (p=0.26).
Similarly, in infrahyoid muscles, CV-M1 levels were significantly elevated in dysphagic patients compared to healthy
subjects before rehabilitation, but after rehabilitation, levels normalized, showing no significant difference with healthy
subjects.

These findings suggest that although dysphagia rehabilitation appears to be effective in partially normalizing
neuromuscular variability—as reflected by improvements in CV-M1—it does not address the broader stroke-related deficits
responsible for delayed swallowing reaction times [4]. The dissociation between improvements in dysphagia-specific
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neuromuscular coordination and the persistence of delayed neural activation underscores the necessity for targeted
therapeutic strategies that can concurrently manage both dimensions of the pathology.

Future research should focus on validating these preliminary results with larger sample sizes and exploring the long-
term functional outcomes of targeted rehabilitation strategies, thereby contributing to more effective and comprehensive
dysphagia management protocols.
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