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Safe Stride Immersive Therapy 
Empowering Recovery with AI-Driven Immersive Therapy 

 

Case Study: Virtual Reality for Balance Rehabilitation in Patients with 
Vestibular Disorders: 

Introduction: 

Vestibular disorders affect the inner ear and brain, leading to balance and spatial orientation 
issues. These conditions, such as benign paroxysmal positional vertigo (BPPV), Meniere’s 
disease, and vestibular neuritis, can cause dizziness, vertigo, and imbalance, significantly 
impacting daily life. Rehabilitation exercises, traditionally administered through physical 
therapy, have been effective in improving symptoms and decreasing disability. However, Virtual 
Reality (VR) technology is emerging as a new tool to augment these rehabilitation efforts. 

Background on Vestibular Disorders 

The vestibular system, located in the inner ear, is responsible for detecting motion, spatial 
orientation, and maintaining balance. Damage to this system leads to vestibular disorders, which 
manifest as: 

• Dizziness or feeling off-balance 
• Vertigo (a sensation of spinning) 
• Nausea 
• Difficulty with coordination or walking 

Vestibular rehabilitation therapy (VRT) is a set of exercises designed to improve gaze stability, 
balance, and motion sensitivity. These exercises aim to help patients adapt and compensate for 
vestibular dysfunction. However, some patients may find conventional therapy repetitive, boring, 
or hard to adhere to because of fear of falling or muscle weakness. This is where VR offers an 
innovative alternative. 

Use of Virtual Reality in Vestibular Rehabilitation 

VR technology creates immersive environments that can simulate real-world scenarios, allowing 
for interactive and adaptable rehabilitation experiences. By simulating various environments and 
movements, VR can challenge patients' balance in a controlled manner. 
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Key Advantages of VR in Rehabilitation: 

1. Engagement and Motivation: The immersive nature of VR can make rehabilitation 
more engaging. Gamified environments or tasks motivate patients to complete exercises 
with higher adherence rates. 

2. Controlled Environment: VR allows therapists to manipulate environmental variables 
(e.g., movement, speed, or visual stimuli), creating a customizable experience that can be 
gradually intensified. 

3. Safe Simulation of Real-World Scenarios: Patients can practice tasks that may be 
dangerous or uncomfortable in real life, such as walking through busy streets, navigating 
uneven surfaces, or riding in vehicles. 

4. Real-Time Feedback: Patients receive immediate feedback on their performance, 
helping them adjust and improve their movements during exercises. 

5. Remote Access: VR platforms can be used for remote therapy, allowing patients to 
continue rehabilitation at home under the guidance of a therapist. 

Case Presentation: 

Patient Profile: 

• Age: 55-year-old female 
• Diagnosis: Chronic vestibular neuritis resulting in imbalance and frequent dizziness 
• Symptoms: Difficulty walking in crowded spaces, vertigo when turning her head 

quickly, and occasional falls. 
• Previous Treatment: Traditional vestibular rehabilitation therapy (VRT) for 6 months 

with moderate improvement but limited progress in dynamic environments. 

Intervention: 

• The patient was introduced to an 8-week VR-based rehabilitation program, 
supplementing her traditional VRT. The VR system involved using a head-mounted 
display (HMD) and balance board with exercises designed to target gaze stabilization, 
postural control, and balance in dynamic situations. 

Rehabilitation Protocol: 

1. Week 1-2: The initial phase focused on simple balance exercises in a static virtual 
environment, where the patient stood on the balance board and focused on visual targets 
that moved slowly. 

2. Week 3-4: The level of activity and difficulty increased with patient performing leg 
endurance and coordination activities in a VR exercise platform while actively moving 
and following instructions.  

3. Week 5-6: The complexity of the program increased with adding tasks of daily living 
focusing on precision, coordination, focus and muscle activity.  

4. Week 7-8: Progressed to a more dynamic activity such as walking from the City center to 
the neighborhood park allowing her to experience real life situations allowing her to turn 



 

COPYRIGHT SSIT 2024 3 

her head, change her speed and also enjoy the scenery around her, Allowing her to 
exercise her gaze and improve focus. 

5. End of Week 8: The final stage introduced head movements and rotational exercises to 
desensitize the vestibular system to fast head motions. The patient "walked" through a 
virtual forest, turning her head as she looked for specific objects. 

Outcome Measures: 

• Objective Balance Measures: The patient’s balance was evaluated using the Berg 
Balance Scale (BBS) and timed walking tests. Pre-intervention BBS score was 40/56, 
indicating moderate impairment. 

• Patient-Reported Outcomes: The Dizziness Handicap Inventory (DHI) and Activities-
specific Balance Confidence (ABC) Scale were used to assess perceived disability and 
confidence in daily activities. 

Results: 

• After 8 weeks, the patient's BBS score improved to 51/56, reflecting significantly 
improved balance. Timed walking tests also showed improved lower extremity strength 
and endurance in navigating dynamic environments. 

• On the DHI, the patient's score decreased by 30%, indicating reduced dizziness and better 
management of symptoms. 

• The patient reported feeling more confident walking in crowded spaces and experienced 
fewer episodes of vertigo when turning her head. 

Discussion: 

The use of VR in vestibular rehabilitation proved beneficial in this case. The immersive nature of 
VR enhanced the patient’s motivation and engagement, which may have contributed to better 
adherence compared to traditional VRT. VR’s ability to simulate real-world environments 
allowed the patient to practice and improve her balance in dynamic settings, something difficult 
to replicate in a clinic.  

While VR is not intended to replace traditional therapy, it offers a valuable complement, 
especially for patients struggling with specific aspects of balance or those seeking more engaging 
therapy options. The success of this intervention demonstrates VR’s potential for broader use in 
vestibular rehabilitation. 

Limitations and Considerations 

While the case presented favorable outcomes, there are some considerations to note: 

• Accessibility: Not all patients have access to VR technology, and the cost can be 
prohibitive. 
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• Simulation Sickness: Some patients may experience dizziness or nausea from VR use, 
potentially exacerbating vestibular symptoms. This is called Cybersickness. The best way 
to counter that is slow progression into the program. 

• Need for Tailored Programs: Rehabilitation programs should be carefully tailored to 
each patient's needs, considering their specific symptoms and limitations. 

Conclusion: 

This case study highlights the promising role of Virtual Reality in the rehabilitation of patients 
with vestibular disorders. By creating engaging, customizable, and safe environments for balance 
training, VR offers a novel tool that can improve the outcomes of traditional vestibular 
rehabilitation. Further research is warranted to explore its long-term benefits and the scalability 
of VR programs for broader clinical use. 

VR is the biggest hope on the world of neurotherapy, neuro-rehab and prevention of falls 
in our aging population! 

Dr. Smith Ahluwalia    
Dr. Vik Ahluwalia 


