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later.

Submit your questions
anytime. We will answer
them in the Q&A session

at the end of the
presentation.
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by phone (check your
email for dial-in
instructions).
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RxFunction
Today we will cover:

v" How does the body use sensation to maintain balance?
v' What is peripheral neuropathy?

v' What is the link between peripheral neuropathy and falls?
v' What does research tell us about sensation for balance?
v" A new balance solution
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How Does the Body Maintain Balance?

Effector

Sensory input

Ref 4
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Presenter
Presentation Notes
A properly functioning balance system allows humans to 
see clearly while moving, 
identify orientation with respect to gravity, 
determine direction and speed of movement, 
and make automatic postural adjustments to maintain posture and stability in various conditions and activities. 

In human beings, balance is achieved and maintained by a complex set of control systems that include sensory input from vision (sight), proprioception (touch), and the vestibular system (motion, equilibrium, spatial orientation); integration of these sensory inputs; and motor output to the eye and body muscles.


RxFunction
What are the Sensory Inputs?

Three Sensory Systems

Vision Vestibular Somatosensory
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Presentation Notes
***Stand up tall. Close eyes. Open eyes and move head. Stand on soft surface (blanket)



Harmonious coordination between systems depending on environmental demands, integrated system, and they are redundant in nature




RxFunction

Visual System

Helps us maintain upright body position

Where?
Our eyes

What information?
Body orientation relative to our environment
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Example: doors, pillars, the horizon



Chien, J.H., Mukherjee, M., Siu, K., & Stergiou, N. (2015). Locomotor Sensory Organization Test: How Sensory Conflict Affects the Temporal Structure of Sway Variability During Gait. Annals of Biomedical Engineering, 44, 1625-1635.


RxFunction
Vestibular System

Gives us a sense of how we are oriented in space

Where?
Our inner ear (left and right)

What information?
Head movement based on gravity
and acceleration
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https://www.memorangapp.com/flashcards/88727/Neuro%3A+Vestibular+System/
http://www.hearingandbalancetx.com/vestibular-system-anatomy.html
Illustration website
https://design.tutsplus.com/tutorials/animation-for-beginners-how-to-animate-a-head-turn--cms-26487
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Somatosensory System

Tells us about body sway and foot
contact to the ground

Where?

Skin, muscles, tendons, and
other tissues

What information?

Touch, vibration, temperature,
pressure, and more
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https://www.exploringnature.org/db/view/Touch-and-the-Sensory-Receptors-of-the-Skin

Skin and other tissues contain receptors for touch information





Peripheral Neuropathy is Common e

Ref 3

What is Peripheral Neuropathy Etiology
(PN)O %l‘c\lréo-induced

Damage to nerves of the peripheral 2%
nervous system that communicate HVAIDG
messages to and from the brain and
spinal cord

= Commonly leads to numbness,
tingling, pain, loss of balance!

Other

Presentation...
= Typically begins with changes to feeling

and sensation
= Starts in the feet and progresses up the

60% legs

Idiopathic  IDiabetes = Usually both legs are affected equally

Prevalence...

= More than 20 million Americans are
affected?

= 8% of individuals over the age of 55
display symptoms and sensory loss?
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Research Links Peripheral Neuropathy to Falls

Fall
Injuries

 Fall-related injuries including hip fractures
are up to 15x more likely in patients with
peripheral neuropathy compared to a
healthy individual®®.

PN » Peripheral Neuropathy linked to
increased risk of falling® 78

* Older adults with a fear of falling limit activities and
social engagements resulting in further physical
decline, depression, social isolation, and feelings
of helplessness?’.

» Diabetics with peripheral neuropathy
DPN are at a 5x increased risk for falling

compared to diabetics without
peripheral neuropathy?.

* One in four Americans aged 65 and older
fall each year, costing the US healthcare
system over $50 billion annually*®

» Chemo-induced peripheral neuropathy
linked to increased risk of falls®.

Economics

° @ ®
\\
— —
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Optional Slide
Falls Specific Slide
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Poll Questions:

Do you have numbness in your feet?
Do you have difficulty with your balance?
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Reduced Sensory Input with Peripheral Neuropathy

Damage to the somatosensory

Decreased ability to detect body

Brain receives less balance
Information.

Poor or staggered gait, with

Increased risk for falls and injury.

Ref 19
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1. Peripheral neuropathy causes damage to the somatosensory system.
2. You have less feeling in your feet, you are less able to detect changes in foot pressure which related to body sway.
3. The brain does not receive this valuable sensory information, essential for optimal balance control. 
4. Often results in poor or staggered gait, which increases the risk of falls with the potential for serious injury.





Clinically, this means that, for patients with polyneuropathy, 
-larger COP coordinate translations went undetected before being acted upon by the musculoskeletal system. In other words, the nervous system of patients with polyneuropathy is less sensitive to changes in position of COP. As a result, COP wanders in a larger area before being detected and before the diseased peripheral nervous system attempts correction. 
-This delay translates to a less tight swaying pattern and, consequently, poorer standing balance. 



Balance Assessments in the Clinic

» Healthcare providers can complete balance assessments
In the clinic with the patient to:
o Track patient progress
Determine fall risk
Create a plan of care o ®

O O OO

Create mobility goals L._[_-Il,:ke ............... .

Timed Up and Go (TUG) Test:

RxFunction

“How confident are you that
you will not lose your balance or

become unsteady when you ..."”

Refer to other providers

o Provide treatment and interventions
* Physical therapists often evaluate and treat balance

Impairments through balance training and interventions

w
e
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How do we know what we know about balance?
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Common Tools in the Research Lab

» Electromyography (EMG) — measures when muscles are active

» [Force plates — measures ground reaction forces and center of pressure
» Motion capture systems — measures movement

* Biomechanical modeling — to simulate and understand complex systems

Ingenuity of the Scientists asking the right questions in thousands of
research studies!
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What does “Balance” look like?

Stabilogram

T

CENTER OF PRESSURE DURING STANDING

a
o

5
Fwd-Bwd (Z) L |
I Y AT T L A 4 Y N A VA ALV AV
=
l (-D 50 1 1 1 1 1
(0] 5 10 15 20 25 30
50 T T T T T
Ne
= W/WWMWWMMWWM
M oL A
Ne
=
LL
-50
(0]

9/21/2020 AP-10159v0 © 2020 RxFunction, Inc. All Rights Reserved.



| RxFunction
The Role of Foot Sensation for Balance Control
Let’'s numb the feet and test balance!

Electrical delivery of anesthesia Injection of anesthesia, 8-15 locations

Q0 0
00& q;oa Stin?ucl:t?sn':?:::t%rs 2 ' ¢ BOdy Sway iS altered
wmw@ J ’\ / « Balance corrections delayed

 Increased risk of falls

Effects of lontophoretic Anesthesia

Clinical Test Level for Peripheral Neuropathy, 5.07

T

4.00 A

Control 5 min 50 min

Ref 11 Ref 12
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“Light Touch” helps your Balance Even More than Vision

Speaker

Touch Bar /

Mean COPXx Displacement (cm)

roe Pla Light Force
Touch Touch
Support Platform Touch Condition

Ref 13
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Balance Control is Context Specific

Not Holding Holding
Handle

« The brain can very quickly activate exactly those
muscles that are able to control balance for a

specific situation

BIC — » This happens faster than our voluntary reactions

HAM—)\AM ———n—
GAS _Jr\\*-\-.. RS N

t $ —
Platform Onset 100 ms

Ref 14
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Balance Control During Walking

— - —  Left shank
————  Sternum

-150 - Right shank

 When you walk, the brain figures out precisely
where, left-right, to place an upcoming step to
keep your balance.

-100 |

50 |-

100 -

Medio-Laterlal Displacement (mm)
o

150

Time (s)

Ref 15
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You Can Train Your Balance

Certain principles are crucial:
o Specificity

* Progression
 Functional

AND
e Useitorloselit....

Control Group Experimental Group

Post testing

Mean Sq d Displacement (mm2)
/u
8 0 X 5
IS E N
[
o / -
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o)
Il
I °
d Displacement (mm?)

Mean Squared Displacement (mm?,

Time intervals (sec) Time intervals (sec)

Ref16 & 17
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Poll Questions:

L

Have you fallen?

o

Have you had balance training or physical therapy for your
palance?
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In Conclusion...

e Our brain uses sensory information to help detect and
maintain our balance

o Vision
o Inner ear (vestibular system)
o Feeling in our feet and legs (somatosensory system)

« Peripheral neuropathy is a condition that often results in
reduced sensation in the feet = increasing risk for falls

« Healthcare providers, particularly physical therapists, can
complete balance assessments and provide balance
training and interventions
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walkasins

Lower Limb Sensory Prosthesis

A New Balance Solution

Balance and mobility for people with peripheral neuropathy

@3%

Lost foot sensation due to Walkasins® evaluates This new sensory information Balance and gait are
Peripheral Neuropathy balance and delivers gentle is integrated by the brain to improved, restoring
causes unsteady walking, sensory signals to functioning help replace lost foot mobility and confidence.
often leading to falls. nerves around the lower leg. sensation.

Caution: Individual results and activity levels while using Walkasins may vary depending on many factors. There are risks associated with the use
of this product and there are certain individuals who should not use the product. Only a physician can tell you if this product is appropriate for
you and your individual circumstances. Please consult with a physician for complete information regarding benefits, risks and possible outcomes.
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For Peripheral Neuropathy
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Thank You for Watching!

Did you like this webinar? Please take our survey at the end of this webinar. A
recording will be uploaded on our website at www.foundationforpn.org shortly.
Stay tuned.

Do you like us? Please consider supporting us so that we can continue to fulfill
our mission of improving the lives of people living with Peripheral Neuropathy.
You can give securely online, via mail or via phone. Every dollar matters!

Can we help with anything else? Call 847-883-9942 or email info@ftffpn.org.
You may also mail inquiries and donations to The Foundation for Peripheral
Neuropathy at 485 Half Day Road, Suite 350, Buffalo Grove, lllinois 60089.

the Foundation for Peripheral Neuropathy

www.foundationforpn.org


http://www.foundationforpn.org/
mailto:info@tffpn.org

	Slide Number 1
	Slide Number 2
	Slide Number 3
	Today we are here with…
	A Sense of Balance
	Today we will cover:
	How Does the Body Maintain Balance?
	What are the Sensory Inputs?
	Visual System
	Vestibular System
	Somatosensory System
	Peripheral Neuropathy is Common
	Research Links Peripheral Neuropathy to Falls
	Slide Number 14
	Reduced Sensory Input with Peripheral Neuropathy
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	References
	Slide Number 31
	Slide Number 32

