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Introduction

There 1s a need for devices that accurately detect seizures and monitor > A total of 78 patients underwent simultaneous video-EEG and RF recording, and 9 patients

%

» Current wearable technologies

respiratory patterns, particularly to identify peri-ictal apnea during were connected to RIP belts. A total of ten convulsions were captured on video-EEG. develoned to detect seizures have
convulsions. Rapid detection of bilateral tonic-clonic seizures (BTCS) > The device revealed RF signal changes in 10/11 (91%) convulsions from 8 patients and Cveop
. . . : . . .. . - . . limitations such as the presence of
and peri-ictal respiratory dysfunction may allow for intervention to identified the onset of the motor activity with a specific unique RF pattern (figure 1). wires. bulkv size. discomfort. and
prevent SUDEP. » Interictal respiratory patterns from the RF-device correlated accurately to the RIP-based ’ Y ’ L
atterns (figure 2) neced {for support, which may
Alm b 2 " Datient #1 Patient £ prevent their proper use.

» The RF-device (figure 3) was able

to accurately identify convulsions
with unique RF heat map signatures

A wireless motion-detection device developed at the Massachusetts
Institute of Technology utilizes a novel low radiofrequency (RF)
emission/sensing to 1solate a patient’s movement with unprecedented 0021200 OVLOZIZOD  GWGIGNI00  OWOLORISO0  OWLGZIGN  GULONITOO 1209072300 1200072330 106012600 1UDOTAA0 1OBGLZH0 1aLB0T2530 1209072608 that discriminate from non-specific

sensitivity and spatial resolution. We sought to determine if this wireless B motor activity.

motion detection may detect convulsive seizures and peri-ictal apnea, WY o Z o i . » The RF-device was able to detect

two major risk factors of sudden unexpected death 1n epilepsy JI Y i T' T F respiratory  effort  interictally,

(SUDEP). 0427061200 0427061300 0427061400 0427061500  O42706:1600 0427061700 1210065400 12710065500 12/10 06:56:00 12/10 06:57:00 12/10 06:58:00 12/10 06:59:00 though movement artifacts
Figure 1. Representative RF patterns identified by the RF-device in patients admitted to the EMU. prevented the isolation of ictal

M th d A. Ictal RF patterns: Heat map representing a three to five-minute window for each patient and the movement-based RF signals ot t
e O S during a convulsive seizure; red arrowheads represent the onset of the motor activity. X-axis represent the time in minutes and 5 ICSp lra. Ory patierns.

Y-axis represent the distance from the device in meters. There 1S a need for wireless devices

> Subjects: Adults =18 years admitted to the epilepsy monitor ing unit B. Interictal RF patterns: Heat map representing a five-minute window for the patients shown in A and the movement-based RF that allow continuous monitoring of
(EMU) for medically refractory epilepsy or for spell iilil:rlss when the patient 18 lying in bed. X-axis represent the time 1n minutes and Y-axis represent the distance from the device in convulsive seizures in any location,
characterization. _ particularly —at the  patient’s
» Wireless motion-detection device: RF-based devices have been T Cmerald \Nlnlou sensor residence.
installed in each EMU room and appropriately calibrated. ,‘""E > This project will form the basis for
Representative motion heat map diagram, displaying time (X-axis), g i | i 4 the development of a fully
distance from device (Y-axis), and movement (color coded) are o WAV WAV AWV wasr ? automated  machine  learning
shown 1n Figure 1. -1 r algorithm for the detection of
» Respiratory data: Respiratory inductive plethysmography (RIP) belts w BTCS.
were used to assess the respiration changes such as apnea and | | it y \ '

tachypnea during and after the convulsion. , , T o
Figure 2. Specific respiration RF patterns identified by the
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