Effectiveness of sling-based exercise
training (NEURAC) in patients with

CNS lesion
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Treatment Fitness professionals

Sling suspension exercises, suitable for all ages,
levels-and physical fitness

Neurac treatment, an active treatment
approach

Sling suspension exercises can provides faster results for
who wants to perform better, prevent injury, avoid
neuromuscular stimulation. The Neurar treatment focuses an pain or just want to stay active. Utilizing your own body weight
muscle interaction and the cause of the prablems, not just the as resistance, there are hundreds of suspension exercises

restore functional

Neurac is a treaiment mathod that aims
and pain-free movement patterns througt

high levels of

symptoms.

Are you seeking Neurac treatment or measures to prevent
injuries? Our Certified Neurac Practitioners all over the world
offers Neurac treatment. injury prevention and impravement of
performance. Click here:

available to maximize use of your training or treatment space.

Redcord offers products, services and training that make it
to exercise al important muscle groups effectively,
or an athlete,

exemsem

possible
whether you are a patient, a regular exercisi
Click here if you are interested in Sling




Medical professionals Treatment

treatment Neurac treatment / Find a Neurac Practitioner / Patient testimonials

S Hjom =T 1t Find 3 Neurac Practitioner
¥ ce Certified Neurac practitioner is an
S international network of therapists who
offer Neurac® treatment. Now you can
¥ Ben easily find the Practitioner closest to where
N you live.
3 Find a certified Neurac Practitioner near you!
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Redcord Education Program
Therapy and Rehabilitation Wellness and Fitness Athletic Performance
Courses for Physiotherapists and other Courses for Personal Trainers, Pilates Courses for trainers, coaches, and
licensed health professionals with an Instructors, and other professionals who other professionals who work with
academic background in anatomy, work with wellness and fitness for performance enhancement and injury
physiology. and pathology individuals or smaller groups prevention
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* Neurac 3 * Advanced + Performance

« Workshops * Specialist
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Kinetic chain of movement
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Current Bobath Concept

is a “problem-solving approach” to the
assessment and treatment of individuals with
disturbances of function, movement and
postural control due to a lesion of the CNS,

and can be applied to individuals of all ages
and all degrees of physical and functional

disability.

—
.

WA E =S 0 HojX|= \ (Raine 2006, IBITA 2007)
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Current Bobath Practice

Relearning of “more efficient
functional movement”

through manipulation of
a variety of “afferent inputs”.

15

THERAPY

To promote

“the efficiency of movement”

by developing the maximum
potential an individual has,

not to achieve normal movement.
(Raine, 2002)
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Spasticity (Recent definition)

* Disordered sensori-motor control,
resulting from an UMN lesion,

presenting as intermittent or sustained
involuntary activation of muscles.

(SPASM, 2005)
Support Program for Assembly of database for Spasticity Measurement (SPASM)

- Itis related to hypersensitivity of

the reflex arc as a result of the loss
of descending facilitation.

(lvanhoe C.B.)
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Associated Reactions

* “released postural reactions in muscles
deprived of voluntary control”.
first described by Walshe in 1923

« "Weakness" is always underlying the
presentation of ARs.

— Pathological from of postural fixation.

— Indicator of the patient’s efficiency of
motor control, effort or complexity of
movement or anxiety.

—Trunk control rather than inhibit ARs.
(Lynch 2000)

= Trunk control, postural control, antigravity
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Acute phase

( Rehabilitation phase I )

Growth-associated
. . protein (GAP-43) :
Neurophysiological: 2ALE| AIZ4 KA A|

The brain’s plasticity: gg‘g ioé‘ffjrg
GAP 43 da| g7l che
Collateral sprouting
Neuromuscular:
Hypo-tonic muscles
Compensation

Neuropsychological outcomes.

/
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The stroke patient

( Acute phase)

« Start rehabilitation early
- Re-learning Open Kinetic Chain ex. ]
* Guiding

* Prevent compensation
+ Strength and tension grading

+ Adapted balance training

-— Prevent associated reactions
+ Gain overview of neuropsychological outcomes

» Support to avoid associated reactions

20

20



Rehabilitation phase I1

Neurophysiological:
The brain’s plasticity:
lGAP 43
Y Collateral sprouting
Neuromuscular:
Hyper-tonic / hypo-tonic musculature
Associated reactions
Spasticity
Compensation
Neuropsychological outcomes:

21
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The stroke patient
(Rehabilitation phase I1)

» Sensori-motor training = functional training
* Closed kinetic chain training

- Stability and balance/(
« Transfer of weight From OKC to CKC

* Progression

+ Associated reactions

» Variation

+ Good transfer effect ( "carry over ”)

» Training on their own

» Motivation and joy of training

+ Other family members can use the equipment

22
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Placement of the sling

Placement of the sling varies according to
the treatment or the exercise purpose

With pain and instability, suspension close
to joint and vertical pull are necessary

CNS pt's = Use neutral suspension

26
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TREATMENT and TRAINING
in a LATERAL POSITION
TRUNK-SHOULDER-ARM

SUSPENSION POINT AND
SLING PLACEMENT:

Suspension point directly above the patient’s
arm. Neutral suspension.

Place the proximal sling all the way into

axilla, so that the caput humeri is centered.
Strap or sling distally.

Vary the suspension point as needed.
Find a pain-free initial position

Use splints as needed. 27

27

Why is the TerapiMaster a suitable tool
in stroke rehabilitation in the acute
stage (Rehabilitation stage 1) ?

28
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SWINGING THE AFFECTED ARM

SUSPENSION POINT AND SLING PLACEMENT:

Directly above the proximal sling.
Sling on the upper arm and/or the elbow, hand in a strap.

EXECUTION:

Pull the arm to the height at which the patient has activity.
Although both arms can be suspended, in cases of
left-side paralysis with hemianopsia and neglect, often
only the right arm will be swung.

Use splints as needed.

Perform swinging movements and protraction

GOALS:
Pleasure in incipient movement.

Making the patient aware of the affected arm.

Sensorimotor training.

29

Increasing circulation.
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SEATED ON A CHAIR/BENCH

Choose a seat according to the patient’s level.

SUSPENSION POINT:

Above the middle of the patient’s forearms. Wide special board, wide board, swing board or
pelvic/back sling.

EXECUTION:

Both arms on the board/sling. The patient moves the board/sling forward and to the sides.
VARIATION:

Regulate the height of the suspension. Note: Shoulder pain is not tolerated.

GOALS:

* Learning and understanding

bending the hip.

Stretch and rotation of the

trunk.

* Movement of the shoulder.

* Weight bearing on the
affected side.

« Balance training.

* Inhibiting spasms.




STANDING UP - 4ssisted by a board

SUSPENSION POINT:

Directly in front of the patient’s knees

SLING PLACEMENT:

Fasten the straps to the hooks in the middle of the board

Secure using a rope at the front and/or back of the board

1) The patient begins by moving his/her feet back

2) The patient brings his/her upper body forward, far enough so that his/her legs

take the weight

3) Continue to rise to a standing position. The therapist pulls the middle ropes so that the
board follows the patient’s movement. The board provides security; the patient feels he/she
is being helped and will dare to lean far enough forward.

31

The Task of Postural Control

‘Controlling the body’s position

in space
for the dual purposes of

“stability”’ and “orientation”

Shumway-Cook and Woollacott 1995

32




“Seated position of readiness”
for function

Pelvic is in neutral to anterior tilt
Equal W/B on both ischial tuberosities

Trunk erect and midline with appropriate
spinal curves

Shoulders symmetrical and over the hips
Head/neck neutral

Hips slightly above the level of the knees
Knees in line with the hips

Feet equally W/B and underneath the
knees

Gillen’s stroke Rehabilitation, 2010
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Optimal Postural Set

1. & &gl antigravity activity, ground reaction

2. "Eccentric lengthening”

a. Righting reaction = Anti-gravity
BI5FO 2 upright & tonic activity =CH3}
b. Z}E ZIE18F proprioceptive input

3. Weight transfer re-training
a. Head?| =X &2 |23}
b. Ventromedial systemO| X upright
BESFO 2 firing

c. Dorsolateral system®| movement 753l &
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SEAT LIFT

LEGS ON AN EXERCISE BOARD, BENCH OR THE FLOOR

SUSPENSION POINT: |
Over the middle of the board.
Place the calves on the board.
The height can vary; a high board
makes lifting easier.
EXECUTION:

* Lateral flexion of the trunk.

* Easy rotation of the pelvis. — T
* Seat lift.

Make sure that the effected leg does not
become spastic. The therapist can restrain
the leg, or a splint can be used.

The exercise can also be performed with
slings and straps or the back/pelvic sling,

GOALS:

* Seat lift, the feeling of lifting the
affected side.

« Resting position for a tense back.

36



TREATMENT AND TRAINING
IN SUPINE POSITION,
SHOULDER - ARM

SUSPENSION POINT AND SLING PLACEMENT:
Suspension point directly above and along the arm.
Sling on the upper arm proximally, near the axilla,
hand in the strap.

An extra sling under the elbow, if needed.

Use splints as needed.

Resting position with a long arm splint, the splint can
be on for up to an hour, but should be removed in case
of discomfort or pain.
Make sure that the leg is well positioned.

Secure the legs according to need/level:
Psoas cushion, wide board, slings on both legs, or slings on one leg. 37
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2012-07-25 with brace

.2013-07-23 without brace

012-07-25 without brace 2012-07-23 with brace.
Nl

¥

Scoliosis < 2011.1.14 > 2012.7.26 > sitting ¢ brace >13.7.23
Rt. thoracolumbar T7-L1 apex T9, Cobb's angle: 26.1 > T4-L1, apex T9, Cobb's: 37.55 > T4-L1, apex T9, Cobb's: 27.5% > 24.3%
Lt. lumbar L1-L5 apex L3, Cobb's angle: 23% > L1-L5, apex L3, Cobb's: 22%=> L1-L5, apex L3, Cobb's: 25.2&E>21%

Scoliosis < 2011.1.14 > 2012.7.26 > Supine

Rt. thoracolumbar T7-L1 apex T9, Cobb's angle: 9.2 > T4-L1, apex T9, Cobb's: 24.5£>25.8¢

Lt. lumbar L1-L5 apex L3, Cobb's angle: 6.3% > L1-L5, apex L3, Cobb's: 12.3=>19.7%

sitting s brace

T4-T12 27.3 > 29.3 38
L1-L5, apex L3, Cobb's : 31>37%

38



The Intensity of the Exercises

was increased by introducing one

or several of the following changes:

(1) reducing the Base of support
(2) increasing the Lever Arm

(3) advancing the Balance Limits
(4) increasing the Hold Time

39
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o X4 Spinal Cord Injury ,},J/
= Complete Tetraplegia, C4/C4(s) AIS-A !
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Problem lists

o =4t 0|5l9| poor postural muscle tone

» LE muscle tone2 MASE X3 E|X] &2

L O
= Niddle EMG #0| A motor unit check E|X| 29L},
OKC &0 &Y 2HEE
= Position change & hip extension & [f,

knee extensors spasm BEE (14X X|H).

- =0
ZF&X O 2 LE flexors spasmz HEE(1X X|F).
eDecreased somatosensory input
oX| 20| BHSl= X7 B£F

=5 TR A
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Therapeutic exercises

oNeck muscles strengthening : Red-cord sling

e Neuro-muscular reeducation

1. Deep cervical flexor

2. Cervical setting exercises

3. Automatic W/C controlling (reclined, standing etc.)

1. Key muscles - sitting balance

2. Trunk muscles for - upright sitting

42
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R Redvalance
Ambulation

e Automatic W/C controlling
(reclined, standing etc.)
e Using deep cervical flexors,

and neck extensors

44




Ambulation _ ‘
using - J |

neck muscles

e Automatic W/C o | e T
controlling (reclined, : \..
standing etc.) X

W — |
e Using deep cervical \"L

flexors, and neck

extensors, neck rotators

45
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CASES. Modified Neurac Tx.

o X4 Spinal Cord Injury
= Complete Paraplegia, T6/T6(s) AlIS-A
= Complete Paraplegia, T8/T8(s) AIS-A
* Incomplete Tetraplegia, C6/C6(s) AlS-C
» Incomplete Tetraplegia, C3/C4(s) AIS-C
» Incomplete Tetraplegia, C5/C5(s) AIS-C
* Incomplete Paraplegia, T12/T12(s) AlIS-D

‘www.redbalance.com
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Problem lists

AL
o4t

0| 5t9| poor postural muscle tone

» LE muscle tone2 MASE X3 E|X] &2

= Position change & hip extension & [,

knee extensors spasm ZEE (14X X|F).

HE MO 2 LE flexors spasmkE HEE(1X X|F)
eDecreased somatosensory input
X 20| HOiSHE X| 7 25

TR (=R A3
eAssociated injury

= Multiple rib Fx. & hemo-pneumothorax

==> Vital capacity decrease

49

Therapeutic goal setting

o X7| ULIZtX} : Brace 2851 sitting balance training ???
= => isometric and core training

oMM %|2

T

eBrace off £ £H|5}7| £/t Ex.

»Isometric ex. with sling for Scapular m. setting
» Strengthening ex. : Trunk extensors, Shoulder, Core

» Neuromuscular reeducation with visual feedback
eSitting postural endurance 37!

»To build muscle tone 2= FES

» Core stability training with trunk upright maintain

2>=> lower trunk 2} pelvis2| relationship SZI
eLung Volume increase

50

2 Chest wall compliance %! (Air stacking ex.)
e Standing program




V2 receard \X\
FES response (knee extensors 55/55 = 50/50mA) |

T r

Type 1(tonic) m. =»SCI=>» Type 2(phasic) m.
= FES apply=>=> Type 1(tonic) m.

X7|H7tA] 158 F fatigue Y’H> 5mA 4% =H T muscle contraction X full ROM.
2014-03-075F : fatigue = 0| X| 222 both side 5/5mA S} &%t 50/50mA= 202 7t muscle
contraction % full ROM E0| 4.

1 1IN
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PTx. Lung Volume increase

2/10 2‘/12 2‘/14 2‘/16 2‘/18 2‘/20 2‘/22 2/24 2/26 2/28 3/2 3/4 3/6 3/8 3/10 3/12

3000
_ —_
2500 = 3,800cc
2000 f“
e==FVC_supine ’nj'/
1500 o eV C_sitting with Pyace
@=PCF_with brace /| /t
1000 / /
500 / |
o /

02 10

028 16Y

02 22

038 01y

03 03

03 09

03 12

FVC supine without brace | 1470 (39%) 1840 2170 2000 2250 2470 | 2570 (68%)
FVC sitting with brace | UC (sore) uc uc 1690 1750 1890 2050
PCF with brace 200 280 290 330 330 330 340

52




\IBrace off 0| =°| PTx.

eStart Functional training

Rolling
Moving from supine to long sitting

Unsupported sitting

ol R

Lifting vertically
5. Transferring - horizontal transfer
eSitting balance training

* Open kinetic chain ex.

= Close kinetic chain ex.

i)

53

o

\e

3. Unsupported sitting — Ex. \i

i

* Any of these exercises will help a person with motor Il
complete T4 paraplegia learn strategies to sit i
unsupported.
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