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ABSTRACT 

Cerebral palsy (CP) often presents with oromotor dysfunction, significantly impacting feeding, swallowing, 

speech, and oral motor control. Traditional therapies have offered foundational rehabilitation strategies; 

however, the integration of emerging technologies is reshaping therapeutic outcomes. This narrative review 

explores the latest advancements in technology-assisted oromotor rehabilitation for children with CP, 

discusses their mechanisms, and evaluates their potential benefits and limitations based on current evidence. 

1. INTRODUCTION 

Cerebral palsy (CP) is a group of non-progressive neurological disorders resulting from brain injury or 

malformation during early development. Oromotor dysfunctions, including poor lip closure, tongue 

incoordination, dysphagia, and drooling, are common in CP, significantly affecting nutrition, 

communication, and quality of life. Recent technological innovations have introduced new possibilities in 

oromotor rehabilitation, complementing traditional therapies and offering targeted, engaging, and intensive 

interventions. 
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Oromotor Dysfunction in CP: Challenges and Needs 

Children with cerebral palsy often experience significant oromotor challenges, including impaired voluntary 

oral motor control, involuntary movements that disrupt feeding and speech, and difficulty coordinating 

breathing with swallowing. These dysfunctions place children at an increased risk of aspiration and 

malnutrition, further compromising their health and development. Addressing these complex issues 

demands intensive, repetitive, and highly individualized therapy.(1) Emerging technologies offer promising 

solutions to enhance the effectiveness, precision, and engagement of oromotor rehabilitation strategies in 

this population. 

Emerging Technologies in Oromotor Rehabilitation 

1. Virtual Reality (VR) and Augmented Reality (AR) (2,3) 

Mechanism: VR and AR create immersive, interactive environments that simulate real-world oral motor 

tasks. 

Applications: 

 Simulated feeding and swallowing exercises 

 Motivational games targeting oral motor control 

Evidence: Preliminary studies suggest improved engagement, adherence, and motor learning, although 

large-scale clinical trials are ongoing. 
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2. Robotics-Assisted Therapy (4) 

Mechanism: Robotics devices assist in performing repetitive oromotor tasks with adjustable resistance and 

support. 

Applications: 

 Jaw movement training 

 Tongue mobility exercises 

Evidence: Robotics offers precise monitoring and adaptation to a child's performance, though accessibility 

and cost remain challenges. 

3. Neuromuscular Electrical Stimulation (NMES) (5) 

Mechanism: Electrical stimulation of specific muscle groups to enhance strength and coordination. 

Applications: 

 Improving swallowing safety 

 Enhancing lip and tongue strength 

Evidence: Emerging data supports NMES for improving swallowing function in CP, yet optimal protocols 

are under investigation. 

4. Biofeedback Systems (6, 7) 

Mechanism: Real-time feedback (visual, auditory) on muscle activation patterns during therapy. 

Applications: 

 Speech articulation training 

 Swallowing exercises 
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Evidence: Biofeedback promotes self-correction and active learning, leading to improved functional 

outcomes. 

5. Artificial Intelligence (AI) and Machine Learning (8) 

Mechanism: AI analyses therapy progress and customizes intervention plans. 

Applications: 

 Predicting therapy outcomes 

 Personalized training modules based on performance data 

Evidence: AI-assisted rehabilitation is still in early stages but shows promise for individualized therapy 

approaches. 

6. 3D Printing Technology (9) 

Mechanism: Creation of customized oral appliances tailored to individual needs. 

Applications: 

 Customized palatal plates 

 Adaptive feeding tools 

Evidence: 3D-printed devices enhance comfort, effectiveness, and user compliance. 

7. Serious Gaming and Mobile Applications (10) 

Mechanism: Use of gamified mobile apps designed for oromotor training. 
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Applications: 

 Home-based therapy programs 

 Increasing therapy intensity and motivation 

Evidence: Games and apps provide accessible and engaging therapy options, supporting continuity outside 

the clinical setting. 

MULTIDISCIPLINARY INTEGRATION OF TECHNOLOGY 

 

Emerging technologies are most effective when incorporated into a comprehensive, multidisciplinary care 

model. (11) Successful rehabilitation requires the collaboration of paediatric physiotherapists, speech-

language pathologists, occupational therapists, biomedical engineers, and families or caregivers. Each team 

member plays a critical role in designing and implementing individualized interventions, ensuring that 

technological solutions are effectively tailored to meet the unique needs of each child.Collaborative 

planning ensures technology use is tailored to each child's unique needs and goals. 

LIMITATIONS AND CHALLENGES 

Despite the promising advancements, the use of emerging technologies in oromotor rehabilitation faces 

several limitations and challenges. High costs and limited availability of advanced technologies can restrict 

access, particularly in resource-constrained settings. Additionally, therapists require specialized training to 

effectively integrate these tools into clinical practice. There is also a lack of standardized protocols for 

technology-assisted therapy, making it difficult to ensure consistency and measure outcomes across 

different settings. Furthermore, limited long-term outcome data makes it challenging to fully assess the 

sustained benefits and efficacy of these technological interventions. 
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FUTURE SCOPE OF THE STUDY 

Future research in oromotor rehabilitation for children with cerebral palsy should prioritize several key areas 

to enhance the effectiveness and accessibility of emerging technologies. Large-scale randomized controlled 

trials are essential to establish robust evidence on the efficacy of these interventions. Additionally, there is a 

pressing need for the development of cost-effective and scalable technologies that can be more widely 

implemented in diverse clinical settings. The integration of artificial intelligence (AI) for real-time adaptive 

therapy could further personalize treatment, optimizing outcomes for each child. Lastly, tele-rehabilitation 

platforms hold great potential in expanding access to therapy, particularly for families in remote areas or 

with limited access to specialized care. 

CONCLUSION 

Emerging technologies hold significant promise in advancing oromotor rehabilitation for children with 

cerebral palsy. Virtual reality, robotics, NMES, biofeedback, AI, and mobile apps offer new pathways to 

enhance therapy intensity, engagement, and personalization. A balanced integration of traditional therapies 

and cutting-edge technologies, within a multidisciplinary framework, is key to maximizing outcomes. On 

going innovation, research, and collaboration will be essential to translate these advancements into 

widespread clinical practice. 
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