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Comparison of Laryngeal Excursion in Stroke Patients
with and without Penetration/Aspiration by
Videofluoroscopy Swallowing Study

Yun-Fang Lee!, Yung-Chun Chi', Shih-Chung Chang?

'Department of Physical Medicine and Rehabilitation, Chung Shan Medical University Hospital,
’Department of Physical Medicine and Rehabilitation, School of Medicine, Chung Shan Medical University,

Objective: Post-stroke dysphagia is associated with increased morbidity and mortality in acute
stroke patients due to malnutrition or aspiration. This study compares the hyolaryngeal movement during
swallowing between post-stroke dysphagia patients with and without penetration/aspiration by
videofluoroscopy swallowing study (VFSS). The goal was to find out possible defects in swallow
mechunism for improving post-stroke dysphagia swallowing training.

Method: We retrospectively collected VFSS images from stroke in-patients in a medical center in
Central Taiwan from October 2015 to April 2017. The subjects were subdivided according to the VFSS
results and 8-point penetration-aspiration scale (PAS) into those with penetration/aspiration (PAS > 3)
and those without penetration/aspiration (PAS < 2). The time expenditure of laryngeal excursion, the
percentage of hyoid/thyroid cartilage displacement, and the velocity of hyoid and thyroid cartilage
movement were compared between the two groups.

Results: A total of 60 patients were recruited in the study. There were no significant differences
between the two groups in age, sex, interval between stroke onset and VFSS, type of stroke, and
hemiplegic side. The penetration/aspiration group showed slurred laryngeal elevation and reposition
slower vertical movement, and slower back-and-forth vector velocity of thyroid cartilage. There were no
significant difference between the two groups in terms of horizontal/vertical displacement percentage of
hyoid/thyroid cartilage, percentage of hyoid/thyroid cartilage movement vectors, horizontal/vertical
movement velocity of the hyoid, horizontal movement velocity of thyroid cartilage, and vector velocities of
hyoid and thyroid cartilage.

Conclusions: Post-stroke dysphagia patients with penetration/aspiration showed slower laryngeal
excursion, slower vertical velocity of the thyroid cartilage, and slower back-and-forth vector velocity of the
thyroid cartilage than patients without aspiration/penetration. Future studies should investigate methods
for enhancing the efficiency of the muscles involved in vertical laryngeal movement to prevent
penetration/aspiration. ( Tw J Phys Med Rehabil 2018; 46(1): 9-17)

Key Words: stroke, videofluroscopy swallowing study, penetration, aspiration, laryngeal excursion
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