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THE SWALLOWING EXAMINATION USING DIGITAL SUBTRACTION ANGIOGRAPHY (DSA) SYSTEM

Chie MIHARA, Takeshi SHIMA, Shinsuke ISHINO and Satoshi TSUJIGAMI
Department of Neurosurgery, Chugoku Rosai Hospital

Akihiro TOYOTA and Kazuhisa HIRAMATSU
Department of Rehabilitation, Chugoku Rosai Hospital

Shuji TSUJIGAMI and Takumi SOZEN

Department of Neurosurgery, University of Occupational and Environmental Health

We conducted a new quantitative analysis of swallowing function by using a digital subtraction angiography
(DSA) system.

Method: The swallowing examination using a DSA system was conducted in 21 volunteers (controls) and in 66
patients who had symptomatic dysphagia.

The food material was mixed with contrast medium (Iopamidol) for examination. Two kinds of time parameter
were measured: 1) “Swallowing time” is the duration from the start point of swallowing to the point when food
reaches the pharynx. 2) The time-density curve was calculated by measuring density of ROI (region of interest) ap-
plied at the pear-shaped cave. “Pooling time” is the duration of the peak wave.

Results: The mean of “swallowing time” of patients was statistically longer than the data of the control as twice
(p<0.05, Mann-Whitney). The mean of “pooling time” of the patients was statistically shorter than that of the con-
trols as half (p<0.005, Mann-Whitney). Method of nutritional intake was assessed for all patients and the patients
were separated in three types. 1) Oral intake only, 2) combined oral and tube feeding (PEG), and 3) tube feeding
only. Ten patients were followed up for six months: 4 patients became to combined type from tube feeding only.
Three patients became to oral intake only from combined type. None of these patients showed aspiration pneumo-
nia during the follow-up period.

Conclusion: Long “swallowing time” indicates difficulty in starting swallowing, and short “pooling time” indi-
cates difficulty in keeping foods. After DSA examination, the process of nutritional intake was planned more easily
and precisely. It is very effective to assess the swallowing function using DSA system to make an appropriate plan
of nutritional support.
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