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A New Communication Device Using the Anal Sphincter

Seong-Woong Kang, M.D., Hong Seok Sohn, M.D., Yeoun-Seung Kang, M.D., Tae-Won Yoo, M.D., Jung-Eun Kim, M.D., Jeong
Hoon Yi, M.S.", Kyu Seok Hong, B.H.Sc.!, Hoon Shim, B.H.Sc.' and Young Ro Yoon, Ph.D.!

Department of Rehabilitation Medicine and Rehabilitation Institute of Muscular Disease, College of Medicine and IDepartment of
Biomedical Engineering, College of Health Science, Yonsei University

Objective: The purpose of this study was to invent a new
communication device by utilizing the function of anal
sphincter muscles that was another residual motor function
to the last in amyotrophic lateral sclerosis (ALS) patients.
Method: We designed a sensor which worked by changing
intensity of the contraction and was enable severely para-
lyzed patients to communicate by means of self-regulation
of the anal sphincter contraction. This device made sentences
through combination of selected Korean letters deprived
from sphincter contractions.

Results: This device was composed of three parts. Anal
sensor: the head part of the sensor regulated by sphincters

was located in the rectum, signal processing module: the raw
signal from the sensor was boosted up and set up on the
baseline voltage equal to threshold by threshold detector, and
device program: the icon mode which was composed of
routine questions and requested to their care-givers. And in
user-writing mode, patients could choose syllable elements
using the sensor operating by sphincter.

Conclusion: This system was designed for advanced ALS
patients with only the available function of sphincter mu-
scles and could give them another new option in selecting
communication devices. (J Korean Acad Rehab Med 2006;
30: 513-521)

Key Words: Communication device, Anal sphincter, Amyotrophic lateral sclerosis
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Tail  Anchoring spot Head

Direction
of insertion

>

Silicon

material @

Fig. 1. Detailed image of the anal
sensor showed the mechanism of
signal processing. (A) The anal sen-
sor was consisted of tail, anchoring
spot, and head. (B, C) The hallsen-
sor and magnet were covered with
silicon materials for smooth and
comfortable insertion.
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Fig. 2. Raw signals from the sensors were amplified and trans-
ferred to the controller. Then, the controller sent information to the
personal computer by using the RS232 program. A light emitting
diode (LED) light and a beep sound would occur with contraction
(click) of the sensor by the patient.
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My chest is tense. |

— Emergency |—

Itis hard to breathe. |

It is painful. |

Please wash my face and my body. |

My nose is stuffy. |

—  Hygiene |

Remove my drool.

|
Urine |
Feces |

Bring up phlegm. |

N N O A e R N

Adjust the hair-band of the mask. |

Deflate/blow air into the balloon
by tracheotomy.

Please call a doctor. |

Let me lie in my bed.

Let me lie on my side.

Let me sit in a seat.

Move my arms or legs.

Turn on/off the TV. |
Lights on/off. |

—| Rest I—

Please, be quiet. |

Joint exercise.

Exercise/meal

I'm hungry.

|
Massage of arms and legs. |
|
I'm full, |

Head

Eyes

—— Physical parts —

Arms or legs

S S S Y O e N N B BN IR N i

|
|
Shoulders |
|
|

Stomach or back

Fig. 3. This diagram showed the categories and expressions in the
communication device using the anal sphincter (CDAS system).
The icon mode was similar to a tree structure. It had seven
categories with three to five specific expressions in each branch.
The patients, by clicking the apparatus, would be able to choose
the category and command he or she wishes.
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Fig. 4. In the user-writing mode (A): (1) Writing could be accom-
plished by choosing a syllable elements of Hangul. (2) This picture
showed an example of choosing syllable elements of Hangul by
using the anal sensor and whole letter board in the monitor. Icon
mode (B).
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Fig. 5. The original sensor signal (solid line) was compared with
the threshold voltage (dashed line) following the original signal.
The output signal was triggered on time while the original signal
exceed the threshold.
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Display module Fig. 6. The ultimate goal of the the

communication device using the anal
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s Mobile phone Family module
(text to speech) (text message) (alarm message)
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sphincter (CDAS system) was not
only to display on personal compu-
ter monitor, but also to be able to
communicate with friends and family
members away from the patient
using text to speech (TTS), text

message, and alarm message.
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