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Amputation is the surgical removal of the partial or complete
limb. It can either be any level of lower limb or any level of the up-
per limb and can be as a result of the road traffic accident, railway
track accident, gunshot injury, earthquakes of significant intensity
and terrorism, or carried with medical reasons to improve health
status [1].

According to the National Health Interview Survey of USA, in
1996 1.2 million people were living with an amputee and 185,000

persons undergo upper or lower limb amputations each year [2].

In India on 2017 total Road Traffic Accidents were 4,64,910 out
of these Total Number of Persons Injured was 4,70,975 (in num-
bers) (http://morth.nic.in) Published on Data Portal: 25/04/2019.
According to WHO, India has the highest number of road traffic ac-
cidents in the world with 16.8 fatal injuries per 100,000 popula-
tion, and 38.9 non-fatal injuries per 100,000 populations as per the
data from 2006. Thus, it can be presumed that traumatic road ac-

cidents would be a significant cause of lower limb amputation [3].

The data from AIIMS, Trauma Centre at New Delhi shows that
there were 310 lower limb amputations done from the year 2007 to
2014. During this period, the maximum amputations (n=68) were
done in 2013-2014. Above-knee amputation is the most common
among all the levels of lower limb amputations. In the year 2017
& 2018, the total no. of amputation cases increased respectively
198 & 206. Among them, there were 152 & 120 cases of lower limb

amputation.

PPeople who undergo lower limb amputation suffer from de-
creased stability and an altered center of gravity leading to com-
promise in balance and gait, thus increasing the risk of falling. It
also leads to compromise in social activity and causes depression
[4] With amputation, the sensory receptors in the lost limb and
joints reduce feedback to the brain for decision making during bal-

ance and gait. Also, the original control pattern of the brain, i.e., the

brain map w.r.t balance and gait become incorrect after the loss of a
lower limb [5] 90% of the patients with lower limb amputees expe-
rience Phantom limb sensation. It is the sensation that the missing
limb is still present. Majority of these patient experiences pain in

this phantom limb called as phantom limb pain [6].

Reorganization of brain map can occur through training and
use. 80% of the power during the gait cycle is through the plan-
tar flexors. Loss of amputee results in reorganization of the plan-
tar flexors. It promotes motor cortex in the brain and spinal cord
to shift on the hip flexors of the affected leg to provide forwarding
force during gait cycle [5].

Virtual Reality is an inexpensive and interactive system that
provides its users with the illusion of entering a virtual world to
encourage people with motor disabilities. Gobbetti and Scateni in
1998 stated that “the goal of virtual reality is to put the user in the
loop of real-time simulation, immersed in a world that can be both
autonomous and responsive to its actions”. VR demands focus and
attention and can also motivate the user for the activities. Thus, VR
stimulates body systems that govern balance and promotes brain

mapping [7,8].

In 2011, Benjamin ] Darter& Jason M Wilken presented a case
report which described the use of virtual reality (VR)-based gait
training program. A 24-year-old man with transfemoral amputa-
tion was treated with the intervention of the 3-week gait training
program which consisted of 12 sessions of treadmill walking with
real-time visual feedback on full-body gait kinematics. Improve-
ment in trunk motion was observed at the post-training test, and
improvements in pelvis and hip motion were observed at the
3-week follow-up test. In summary, this case report indicates that
the use of the VR environment-based real-time feedback holds
great assurance in the rehabilitation of individuals with amputa-
tion patients [9].
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The Xbox Kinect™ is a Microsoft AVG console which uses the
VR technology to enhance the experience of the user. It provides a
video gaming system for full-body control of animated virtual char-
acters giving the user an interactive experience and thus can work
as a VR based technique to improve balance and gait [10] Also, it
has recently been reported that VRT helps in reducing this pain
significantly [6].

Technology like this is noninvasive, inexpensive and it can be
used to encourage people with motor disabilities to exercise in

multiple sessions.

The author feels the virtual reality therapy is effective tool in
training the integrated cognitive- motor domain to improve body
balance, gait pattern, relief from phantom limb sensation, thus, en-
hancing the activities of daily life in patients undergoing traumatic
lower limb amputation. Further research on this subject shall be

rewarding.
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