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Objectives: Dynamic videofluoroscopic swallow study (VFSS} is used to investigate swallowing
movements. However, il requires prolonged radiation exposure and mainty provides aualilaiive
information. Herein, we present a multi-dimensional method for analyzing swallowing based on a pulsed
low-dose fluoroscopy technique that uses serial-shot images and evaluates the size. position and
temporal profile of the bolus to obtain a more comprehensive and realistic analysis of swallowing
movements.

Nethods: Fifteen healthy adults drank two liquids: 20 mb of pure water followed by 20 ul of contrast
medium mixture in a [luoroscopic study. Dala were recorded in serial-shot images (7.5 frames/secand
1024 = 1024-pixel resolution, DICOM format). The images from the water and contrast swallows were
inverted. synchronized, and subtracted to visualize the bolus in each [rame.- The pathway of the bolus
was divided inlo 15 parls traversing the oropharynx, hypopharynx, and upper esophagus, and the total
gray value was measured in each section. The resulis were presented as contour graphs.

Results: The contour graphs allowed for information on the size, anatomical locationm, and temporal
location of the bolus during swallowing lo be displaved simultaneously. Two distinct swallowing
patterns were observed in the subjects. The bolus showed lwo peaks—one in the hypopharynx and one in
the upper esophagus—in all subjects. However, in nine of the 15 subjects, the two peaks were in
different frames, whereas in six of the subjects, the (wo peaks were in the same {rame.

Conclusions: We developed a new method for quantitatively evaluating swallowing The technique allows
for multidimensional assessment of the size, position and temporal prelile of the movement of the
bolus across the pharvnx. This method evaluates the swallowing movementis using sharp, high-resolution
inages obtained by serial-shot, pulsed [luoroscopy with low radiation exposure. Additional studies are
required to further clarify the variability of swallowing patterns and their clinical relevance in the
evaluation of swallowing movements in healthy subjects and in patients with swallowing disorders.




