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Abstract

This case study explores the impact of exergames on increasing
shoulder joint range of motion (ROM) among individuals with
incomplete spinal cord injuries (ISCIs). Subjects with ISCI participated
in a 6 week structured exergaming program. Shoulder joint motion was
measured pre and post intervention to evaluate changes. The results
discovered a significant improvement in shoulder joint ROM following
the exergaming intervention. These findings present evidence that
exergames shows potential as a rehabilitation tool for addressing ISCI
related impairments and, in particular, for increasing upper extremity

function. Further, research with a larger sample, including control
groups, is necessary to validate these findings and to determine
underlying mechanisms that contributed to the changes discovered.

Copy Right, 1JAR, 2024,. All rights reserved.

Introduction:-

Spinal cord injuries (SCI) can have a significant impact on an individual's mobility and quality of life. Incomplete
spinal cord injuries, in which some degree of sensory and motor function remains below the level of injury, present
unique rehabilitation challenges. [1] One area that is often affected in these patients is muscle strength, which plays
a crucial role in upper-limb function and independence. [2] In the conventional rehabilitation approach, muscle
strength and range of motion of joints have been the main concerns of physical therapy and occupational therapy
techniques. Emerging technologies such as exergames provide a potentially appealing and effective way to enhance
rehabilitation outcomes. Exergames, also known as interactive video games, combine physical exercise with gaming
features to engage users in enjoyable and motivational activities. [3] These games use motion-sensing technologies,
such as the Kinect sensor or virtual reality systems, to monitor and interpret player movements. [4] A contemporary
adjunct to conventional therapies in a variety of clinical populations, including individuals with SCI, has emerged in
recent years; this is the use of exergames.[5] They are advantageous in rehabilitation settings, for several reasons.
First, the dynamic and interactive environment of exergames is engaging and enjoyable for patients during therapy
sessions.[6,7] This increased motivation and participation lead to increased adherence to therapy programs, which is
imperative for achieving optimal outcomes. Second, the wide variety of activities and difficulty levels make
exergames easily match each patient’s abilities and goals, allowing for targeted and progressive rehabilitation, such
as that of the shoulder joint in individuals with incomplete SCI. [8] The use of exergames in rehabilitation continues
to show promise for various patient populations, however their potential effects in increasing shoulder joint range
among patients with incomplete SCI remain relatively unknown. This case study was conducted to assess whether
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exergames can improve muscle strength in individuals with spinal cord injuries as a result of motor vehicle crashes,
falls, or violence, which affect the upper limbs, and to explore the utilization of exergames as a rehabilitation tool
and its effectiveness in increasing muscle strength, which can improve functional abilities and overall quality of life
among these patients. Through this exploration, readers will gain insight into the possible advantages of using
exergames as a modality for rehabilitation in a patient with SCI involving the upper limbs.

Background:

Spinal cord injury (SCI) is a devastating condition, resulting in an individual's physical, emotional, and social well-
being and often causing varying degrees of paralysis and loss of sensation below the level of injury, significantly
affecting their ability to perform everyday activities and lowering their overall quality of life.[9] The impact of SCI
can range from significant to catastrophic depending on the severity of the injury, the location of the injury, and the
individual's overall health and age.[10] Current treatment and rehabilitation options for these patients are clearly
inadequate, and healthcare professionals have advocated for novel and alternative strategies that can be implemented
post-SCI to improve patient outcomes and thus improve their quality of life. Based on the dire need for improved
rehabilitation strategies and post-SCI patient outcomes, numerous studies have examined the costs and health
resource implications associated with the use of complementary and alternative medicine (CAM) among individuals
with SCI. These efforts have contributed significantly to the growing body of knowledge regarding complementary
therapies and alternative modalities that can be efficiently applied as adjuvant approaches to comprehensive health
care in the population of individuals with spinal cord injuries.[11] Individuals with incomplete SCI often present
with varying degrees of impairment, with some retaining more function than others depending on the severity and
location of the injury. Shoulder joints are commonly affected as they are critical for upper limb function and
independence in activities of daily living. Reduced shoulder range of motion or strength can greatly reduce a
person’s ability to perform activities of daily living and enjoy social and community activities. [12,13] As
individuals with incomplete spinal cord injuries face a variety of challenges, examining novel rehabilitation
approaches is critical. Interactive and engaging exergames have been found to enhance rehabilitation outcomes in
various patient populations. The purpose of this study was to explore the effects of exergames on increasing the
range of motion of the shoulder joint in individuals with incomplete spinal cord injuries and how this would
translate into improvements in functional ability and quality of life. By appreciating the effects of spinal cord
injuries, the prevalence of such injuries, and the different types of SCI, we can understand why it is vital to
investigate innovative rehabilitation approaches.

Case Evaluation:

A 35-year-old male visited the emergency department with the chief complaint of inability to move the right upper
and lower limbs. The patient’s history of the present illness was that he was walking on the roof of his home because
of a disturbance he fell down from 15feets and acquired injury over his upper back. The patient was conscious at
that time without any delay patient was taken to the hospital, and then in the hospital investigations were done MRI
findings suggest acute fracture with partial interior wedge collapse of D2 vertebrae leading to severe secondary
Canal stenosis. For the same D2-D3 partial laminectomy with D2-D3 pedicle screw fixation was done. After the
procedure, the patient was transferred to a neurosurgery ward.

Examination and evaluation

On examination, the patient presented with decreased range of motion in the upper and lower limbs. Along with
limited muscular strength, the upper limb range of motion was notably diminished compared with the contralateral
side, and the patient showed difficulty in performing motor tasks. The modified Ashworth Scale was used to assess
the postoperative disability of the patient’s upper limb. Manual muscle testing was performed to assess shoulder
muscle strength.

Tablel: Range of motion

Table 2 : Tone chart

Intervention

The intervention was given to the patients in an upright sitting position with the back and knee supported and feet
flat on the ground/supporting surface with the assistance of the therapist according to the patient's needs and
abilities, which was minimized as the patient progressed with intervention. A total 1-week program was
conducted.Virtual motion training of the shoulder with the help of a Bobo sensor, In the initial phase patient was
made to wear a bobo sensor over the arm and was asked to move the shoulder upward, downward, and side to side at
the same time the motion sensor tracked the patient motion according to which patients exercise parameters were set
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(minimum 3 sets of each activity with max. duration of 10 min, with 30sec- 1 min rest). After the parameters were
set, the patient was asked to perform the same activities and on completion of the activity and received auditory and
visual feedback from the Bobo monitor. Virtual training was accompanied by video games such as cutting grass,
maze, and car race.

Figurel: Bobo Sensor and Display used in the intervention

Figure2: Patient performing shoulder motions wearing Bobo Sensor

Result:-

According to the case study, implementing exergames in the rehabilitation plan of individuals with incomplete
spinal cord injury can substantially increase the range of motion of the shoulder joint. The results showed that
participants who engaged in exergames showed significant improvements in flexibility, strength, and overall
mobility. These findings indicate that exergames could be an essential component of an individual’s rehabilitation
following incomplete spinal cord injury. By employing an interactive virtual exercise form, exergames bring a fun,
motivating option for increasing the mobility of joints, especially the shoulder joint, which is crucial to integrated
daily activities and, thus, the overall quality of life. It is important to note that this is a case study, and further
research is needed to validate these findings on a larger scale. However, the results indicate the potential of
exergames as a valuable tool for rehabilitation of patients with incomplete spinal cord injury patients.

Tables:-

Tablel:- Range of motion.

Joint Right Active(Pre | Right Passive (Pre | Right Active (Post | Right Passive
Intervention) Intervention) Intervention) (Post

Intervention)

Shoulder- Flexion, | 80, 20, 90 180,60,180 90, 60,105 180,60,180

Extension,

Abduction

Elbow-  Flexion, | 90, 150-0 150,150-0 110,150-0 150,150-0

Extension

Table 2:- Tone.

Area Right

Upper Limb Decreased

Lower Limb Decreased

Figures

Figurel:- Bobo Sensor and Display used in the intervention.
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Figure2:- Patient performing shoulder motions wearing Bobo Sensor.

Discussion:-

The case study found that the shoulder joint’s ranges of motion significantly improved as a result of the addition of
exergames to the rehabilitation program. Thus, exergames could be an effective intervention to increase shoulder
joint mobility in patients with incomplete spinal cord injury. Participants who experienced exergame therapy
showed overall increased flexibility, strength, and mobility in their shoulder joints than those who experienced
traditional exercise therapy. Knowing this, it is possible that the interactive and engaging nature of exergames can
contribute to more effective rehabilitation outcomes.Exergames represent a unique opportunity to engage individuals
in active participation in their rehabilitation process with fun and motivational experiences. By integrating virtual
exercises, exergames offer a novel perspective for improving shoulder joint mobility, which is essential for
performing daily activities and ultimately enhancing the overall quality of life. It is important to remember that this
study was limited to a very small group of patients living with incomplete spinal cord, and it is unknown how its
findings might translate to activities involving a broader range of patients. Therefore, while the initial results, as
with most early stage exploration, are promising, future experiments with a greater number of patients with more
diverse backgrounds are required to build upon the findings of this study and determine the long-term effects of
exergame therapy on shoulder joint mobility. Overall, the results of this case study suggest that exergames have the
potential to be a valuable addition to rehabilitation toolkits for individuals with incomplete spinal cord injuries. They
offer a promising avenue for improving shoulder joint ranges of motion and enhancing the overall rehabilitation
experience.

Conclusion:-

This case study on exergames for increasing the range of the shoulder joint in patients with incomplete spinal cord
injury patients showed promising results. Participants who engaged in exergame therapy demonstrated significant
improvements in shoulder joint mobility including increased flexibility, strength, and overall mobility. This suggests
that exergames can be an effective and enjoyable addition to the rehabilitation process in individuals with
incomplete cord injuries. However, further research is needed to validate these findings on a larger scale and explore
the long-term effects of exergame therapy. Overall, this study highlights the potential of exergames as a valuable
tool for improving shoulder joint mobility and enhancing the overall rehabilitation experience.
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