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From Research to Reality: Advancing Pediatric BCI Innovations into Clinical Practice

D. Rowley'", A. Barnfather ', A. Wieler, ' J. Murphy ', I. Robu ', D. Comaduran?, E. Kinney-Lang >, N. Romanow?, A. Kirton*
" Alberta Children’s Hospital, Calgary, AB. Canada, > Cumming School of Medicine, University of Calgary. Calgary, AB. Canada.

*Alberta Children’s Hospital, 28 Oki Dr NW, Calgary, Canada. e-mail: danette.rowley@albertahealthservices.ca

Introduction: Many children with moderate to severe quadriplegia are highly capable but may be unable
to walk, use their hands, or speak. They face significant obstacles to their fundamental human right to
interact with the world and to participate in life. Brain-computer interfaces (BCI) are a potential solution
that removes the requirement of voluntary movement. Individuals can learn BCI by training their mental
intent, similar to learning a new motor skill, and performance using a BCI system improves with training
[1]. In July 2023, the Alberta Children’s Hospital (ACH) implemented an Occupational Therapy (OT)
led BCI clinical service in partnership with the BCI4Kids research program to provide novel
interventions using BCI technology for these children.

Methods: The BCI@ACH clinical service was designed to provide non-
invasive BCI options to allow children with moderate to severe motor
impairments to achieve personalized goals (i.e., playing music/videos,
baking, creative art, adapted gaming). The patient population included
children ages 4 to 18 years old; the majority with quadriplegia (non-
ambulatory with minimal hand function) and varying degrees of vision,
hearing, and communication (Fig. 1). Patients either did not yet have an
access method using commercial assistive technology (AT) or used BCI
' technology to augment their existing access method.
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Results: Over 18 months, 33 children and families received at least one BCI session. Two patients
declined, and one waited for equipment. A total of 327 BCI sessions were provided at ACH. Fifteen
patients learned one mental command, 14 learned two, and one is on the verge of three. Presently, seven
patients are learning to use their mental command(s) in conjunction with scanning access, whereby
items in a selection set are highlighted, and the mental command selects the item. Three are using BCI
to supplement an existing access method in a hybrid manner, such as a chin-joystick with BCI. Common
challenges include headset fit and design (i.e., wires losing connection to electrodes). Most families
express satisfaction with the BCI clinical intervention. One parent’s feedback, “He definitely has more
success with BCI than switches, yes, he gets tired but not frustrated; he never got this far with switches.”

Conclusion: A clinical service using simple BCI solutions can be implemented into a public health care
system to allow children with complex physical needs to achieve personalized goals.
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