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Abstract- Virtual reality is being widely used and their
applications are growing drastically. Considering that, they
are being implemented in healthcare industry as well. They
support training medical students, treat rehabilitated patients,
treat patients suffering from phobia, etc. This paper considers
methods to treat post stroke patients using virtual reality.
According to National Stroke Association, only 10 percent
patients recover from stroke completely without any
impairment. In spite recovering without impairments, they
sometimes face limb pain and loose grip strength which is a
hurdle in performing their day to day activities. This paper
gives review on few methodologies that use virtual reality to
treat post-stroke patients mentioned in the form of paper and
journals. We searched papers and journals which focused on
treating post stroke patients using, (i) virtual reality, (ii) upper
limb in particular. Performing a search with words like (i)
post stroke, (ii)rehabilitation, (iii) virtual reality, (iv) upper
limb, nearly 50 references where found. Out of 50 references,
we have considered 4 which fulfilled both the requirements.
These four papers where diverse with parameters considered,
number of patients admitted, their characteristics.
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I. INTRODUCTION

Virtual reality (VR) is a computer produced,
communicating simulation that records the real situation by
affecting human senses, and shows all activity in real time and
with real speed. This current computer technology contends
with learning process in the real world, while allowing the
addition of extrinsic feedback and increasing the frequency,
duration, and even intensity of an exercise [3]. Virtual
environment (VE) enables the user to have the opportunity to
interact with objects and situations produced by the
hardware. Steps in implementing virtual reality in medical
field.

Research on the purpose of using the virtual reality
and ways it has already been implemented successfully.
Decide on the methodology to be followed while
implementing the tasks. Design a sophisticated method which
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is safe, creative and fulfils the purpose. Decide safe, creative
Methodology

Decide on the hardware to be used. Decide on
whether to use headset for immersed experience or a display
screen for interactive experience. A virtual reality
environment can be created using many famous software
available like, unity, unreal engine, cryenigne and headsets
that can be used are google cardboard or for better experience
oculus, rift, HTC Vive. List out other needed hardware
according to the problem statement. Considering healthcare
field, many electrodes and sensors for physiology check can
be considered.

Next decide the software to be used. Design the
environment. Create the environment using unity3D. Unity3D
is a platform with sdk’s that can handle any complex
designing and creation of 360 visuals. It makes creation of a
virtual environment easy and also allows easy collaboration
with hardware used.

Final step is integrating all the hardware to be used
with the virtual environment, and also setting up the system
depending on the tasks prepared and also the physical
movements that will be performed by the patients.
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Figl: Steps in implementing virtual reality in medical field
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Stroke is sudden death of brain cells due to blood
clot, low oxygen content which ruptures the artery connected
to the brain. There are three types of strokes, Ischemic,
hemorrhagic and transient strokes with survival rate of
hemorrhagic stroke being very less. 29 percent being the
recovery rate of all three strokes together, the survived
patients sometimes suffer from minor impairments, sometimes
impairments with severe pain, sometimes with no
impairments. Patients with no impairments sometimes lose
their grip strength.

Patients reach out to therapists to get them relieved
from the pain. Recently, Neuro development treatment where
one of the courses patients would undergo. After recovering
from stroke, patient’s brain loses image of few patterns and
hand movements. NDT was one way to teach the patterns to
the patients and making them used to it, making it easy for the
patients to recover that information. A new technology to treat
post stroke was using virtual reality.

Virtual reality is a computer technology which
imitates and simulates the real world. They are different from
augmented reality. Virtual reality was initially used to create
attractive games later it found application in healthcare
industry also. So specifically in healthcare industry, treating
post stroke patients is also possible. There are quiet few
methods for treating loss of grip strength in upper limb
through games.

This literature survey analyses the methodologies of
few studies considered. It also gives conclusion on the positive
effects, negative effects, absence of effects of each study
guiding the clinical practice and scientific research for further
use of those studies.

Il. METHODS
Search strategy:

A search for methodologies for treating post stroke
patients with lose of upper limb grip strength was carried out.
Studies with words like (i) post stroke, (ii)rehabilitation, (iii)
virtual reality, (iv) upper limb where searched and nearly 50
references where found. Filtering 50 studies.Out of 50
references obtained, only four papers satisfied the criteria of
having both, (i) virtual reality, (ii) upper limb references in
them.

I1l. RESULTS AND DISCUSSION

Considering four methodologies, few patients were
included who had recovered from stroke. Addition 10 normal
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volunteers free from stroke where summoned in Adyasha
Dash [1]. 7 underwent SEMG based VR, 113 underwent
RFVE test in Andrea Turolla [2], 36 underwent
telehabilitation according to Lamberto Piron [3].

All the above three types of patients were summoned

for experimental purpose but the implementation under
MICHAEL TOPPING [4] was for clinical purpose.
Adyasha Dash [1] used VR with other peripheral devices and
sensors to measure the improvement. The results were
measured based on SEMG (electrical activity in the muscles)
value.

Andrea Turolla [2] used VR and ULC (Upper limb
conventional) therapy. Half of the members underwent only
VR and other half underwent both. Fugl-meyer upper
extremity (F-M UE) and Functional Independence measure
(FIM) were the parameters considered.

Lamberto Piron [3] proposed treating patients by
telehabilitation with VR studio set up at patient’s place.
Patients after therapy were assessed in terms of Fugl-meyer
upper extremity (F-M UE), Ashworth and ABILHAND scales.

Michael Topping [4] created a robot mediated neuro
rehabilitation tool with haptic interfaces. Explains the how
movement of human limb is interpreted by the machine.
Nearly seven models were explained
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IV. CONCLUSION

All the studies have concluded the improvement in
grip strength except Michael Topping [4] being, the references
and steps of the ways that can be followed. The studies do
provide the percentage of improvements in patients,
meanwhile proper methodology isn’t mentioned except
Michael Topping [4]. Michael Topping [4] explained just the
methodologies and not being experimented. Before clinical
usage, trails must be made using these methodologies because
the method in which patients were selected was not mentioned
nor their physiology situation was described other than being a
post stroke patient. There are evidences to support the
improvement in their grip strength. Considering the health of
the patients, the grip strength has improved according to the
details provided by the studies. VR is being used in clinics.
Coming to research, better study can be performed with proper
details about the methods used and by considering patients
randomly.

REFERENCES

[1] A. Dash, A. Yadav and U. Lahiri, "Physiology-sensitive
Virtual Reality based Strength Training Platform for Post-
stroke Grip Task,” 2019 IEEE EMBS International
Conference on Biomedical & Health Informatics (BHI),
Chicago, IL, USA, 2019, pp. 1-4.

[2] Turolla A, Dam M, Ventura L, et al. Virtual reality for
the rehabilitation of the upper limb motor function after
stroke: a prospective controlled trial. J Neuroeng Rehabil.
2013;10:85. Published 2013 Aug 1. doi:10.1186/1743-
0003-10-85

[3] Lamberto Piron, Andrea Turolla, MichelaAgostini,Carla
Zucconi, Feliciana Cortese, Mauro Zampolini, Mara
Zannini, Mauro Dam, Laura Ventura, Michela Battauz,
Paolo Tonin, “Exercises for paretic upper limb after
stroke: a combined virtual-reality and telemedicine
approach”, Journal Compilation © 2009 Foundation of
Rehabilitation Information. ISSN 1650-1977, © 2009 doi:
10.2340/16501977-0459

[4] Loureiro, R., Amirabdollahian, F., Topping, M. et
al. Upper Limb Robot Mediated Stroke Therapy—
GENTLE/s Approach. Autonomous Robots 15, 35-51
(2003). https://doi.org/10.1023/A:1024436732030

[5] Moreira MC1,de  Amorim Lima AM, Ferraz
KM, Benedetti Rodrigues MA. Use of virtual reality in
gait recovery among post stroke patients--a systematic
literature review Disabil Rehabil Assist Technol. 2013
Sep;8(5):357-62. doi: 10.3109/17483107.2012.749428.
Epub 2013 Apr 24.

[6] Sergel V. Adamovich, Alma S. Merians, Rares Bolan,
Jeffrey A.Lewis, Marilyn Tremaine, Grigore S.Burdea,

Page | 607

ISSN [ONLINE]: 2395-1052

Michael Rece, Howard Poizner, “A virtual reality-based
exercise system for hand rehabilitation post-stroke”, in
Presence Teleoperators & Virtual Environments.
14(2):161-174 - April 2005 with 211 Reads DOI:
10.1162/1054746053966996 .

[7] Laver KE, Lange B, George S, Deutsch JE, Saposhik G,
Crotty M. Virtual reality for stroke
rehabilitation. Cochrane Database Syst Rev.
2017;11(11):CD008349. Published 2017 Nov 20.
d0i:10.1002/14651858.CD008349.pub4

[8] Saposnik G, Cohen LG, Mamdani M, et al. Efficacy and
safety of non-immersive virtual reality exercising in
stroke  rehabilitation (EVREST): a randomised,
multicentre, single-blind, controlled trial. Lancet Neurol.
2016;15(10):1019-1027. d0i:10.1016/S1474-
4422(16)30121-1

[9] David Jack, Member, IEEE, Rares Boian, Student
Member, IEEE, Alma S. Merians, Marilyn Tremaine,
Grigore C. Burdea, Senior Member, IEEE, Sergei V.
Adamovich, Michael Recce, and Howard Poizner, Virtual
Reality-Enhanced Stroke Rehabilitation, IEEE
TRANSACTIONS ON NEURAL SYSTEMS AND
REHABILITATION ENGINEERING, VOL. 9, NO. 3,
SEPTEMBER 2001

[10]Stryla W, Banas A. The Use of Virtual Reality
Technologies during Physiotherapy of the Paretic Upper
Limb in Patients after Ischemic Stroke. J Neurol
Neurosci. 2016, 6:3. doi: 10.21767/2171-6625.100033

www.ijsart.com


https://doi.org/10.1023/A:1024436732030
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moreira%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=23614694
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Amorim%20Lima%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=23614694
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ferraz%20KM%5BAuthor%5D&cauthor=true&cauthor_uid=23614694
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ferraz%20KM%5BAuthor%5D&cauthor=true&cauthor_uid=23614694
https://www.ncbi.nlm.nih.gov/pubmed/?term=Benedetti%20Rodrigues%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=23614694
https://www.ncbi.nlm.nih.gov/pubmed/23614694
https://www.researchgate.net/journal/1054-7460_Presence_Teleoperators_Virtual_Environments

