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CLINICAL GUIDELINE
for Neurological Conditions | Considerations

GENERAL CONSIDERATIONS

Patients likely to be enrolled in the guideline are those who show movement disorders due to a
wide variety of neurological and orthopedic pathologies. The clinician is expected to set patient
goals and establish the direction of intervention based on patient examination and evaluation.
The guideline aims to maximize the patient’s neurological, sensory perceptual, motor,
musculoskeletal, and/or cognitive functioning while supporting neuroplasticity and motor
learning principles.

Patients, for whom these goals apply, may be candidates with the following considerations
in mind:
= Use of this guideline is not a substitute for sound clinical judgment.
= Tests and measures are proposed, however additional tests or measures may be needed.

= Patient inclusion in the interventions described in the guideline must depend on the
clinician’s interpretation of individual patient status.

= Progression is dependent on the patient’s ability determined from reassessment (repeat
examination and evaluation).

BEFORE GETTING STARTED

AN

CAUTION: Tests and measures used in the guideline should only be performed with medically
stable patients. Stability should be achieved in:

- Prescription Medication - Bowel/Bladder Control.
- Blood Pressure and Circulation - Decreased or absent sensation
_Respiration and/or proprioception should also be noted

and caution taken accordingly.
- Mental Capacity for Cognition and Behavior
Goals should be determined collaboratively with the patient and his or her family/caregiver after
the patient examination

Treatments should be modified based on the patient’s response and with the patient’s well-
being in mind.

Should no improvement be noted by week four, alternative intervention strategies may be
necessary to challenge the patient. If alternative programming also fails to lead to improvement,
intervention may be terminated, a maintenance program may be outlined, or the patient may
need to be referred to another health professional.

PATIENT CONSIDERATIONS

AN\

CAUTION: Patients should be medically stable before starting an active program of physical
therapy.

Breaks should be incorporated throughout the treatment session as needed, especially with
patients who have cardiac, pulmonary dysfunction, and/or general deconditioning.

Consider the patient’s bowel and bladder status when using this equipment. The upright
position and harness system may affect the patient’s control.
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DONNING THE BIODEX UNWEIGHING SYSTEM HARNESS ON THE PATIENT:

Determine if you want to don the Aarness with the patient in supine, sitting, or standing position.
Apply the neoprene wrap around the patient’s waist.

Fasten the two front waist straps (blue) to a moderate tension. Adjust the vest straps in the front
and back as needed, until the anterior buckle aligns with the patient’s greater trochanter.

Fasten the thigh cuff. It should not be tight around the patient’s thigh.

Fasten the anterior strap by bringing it along and inside of the leg and attach it to the co/or-coded
anterior buckle.

Fasten the g/uteal fold strap (red) to the appropriate colored-coded buckl/e.

Thread upper extremities through the shoulder straps.

PREPARING THE BIODEX UNWEIGHING SYSTEM:

1.

Position the seated patient and Unweighing System wherever you want to initiate BWSTT.
NOTE: The Unweighing System’s single-point suspension cord should be directly over the patient.

Lock all four castors.

Using the % unloading chart for reference, determine the desired % offload in preparation for
BWSTT.

Set the unweighing parameters using the wnloading scale’s handle #2.
Loosen the safety tether (green).

Using handle #1 (on the opposite side), lower the single-point cord, and attach the Aarness with
patient to the O rings of the harness spreader bar on the Unweighing System.

Using handle #1, raise the patient into a standing position until the digital display reads the
desired offloaded weight.

Tighten the safety tether.
Initiate BWSTT.

INITIATING BWSST WITH THE BIODEX GAIT TRAINER, -2, OR -3:

1.
2.

Select <Gait Trainer> icon.

Complete setup information. Patient’s name, age, gender and height are all required to advance
to the gait training regimen.

Using the <A/V> icon, determine biofeedback: audio, visual, none, or both.
Once back to the setup information page, select <next>.

Once the Gait Trainer screen appears, press <start>.

CLINICAL GUIDELINE FOR NEUROLOGICAL CONDITIONS Vi



CLINICAL GUIDELINE | Chapter One: Classification of the
for Neurological Conditions | Neurologically Involved Patient

STEP I:
CLASSIFICATION OF THE NEUROLOGICALLY INVOLVED PATIENT

It is important for the therapist to first classify the impairment of body function(s) of the patient.

The therapist should refer to the common characteristics and impairment of body function(s)
phase categories below to determine if patient is in Phase | (profound neurologic involvement),
Phase Il (moderate neurologic involvement), or Phase Ill (mild neurologic involvement).

Once the phase is identified, follow the appropriate Body-Weight Support Treadmill Training
(BWSTT) regimen.

These phases are not mutually exclusive. Patients may fluctuate on an hourly daily, weekly, or
monthly basis, or present with certain characteristics from any phase of neurological recovery.

It is recommended that the primary treating therapist reassesses frequently and uses clinical
judgment to best determine the appropriate phase and BWSTT regimen for the treatment
session(s).

Recommended Minimal Qualifications for Body-Weight Support Treadmill Training (BWSTT) Participation:

Patients should be able to follow simple two-step commands have adequate sustained, divided,
and alternating attention, and ample vision to see the Gait Trainer screen. They should also be
able to communicate (verbally or nonverbally), or demonstrate signs of tolerance effectively.

Take note of any external bowel, or bladder management devices, or other medical devices such
as a foley catheter, colostomy bag, suprapubic catheter, and/or percutaneous endoscopic
gastrostomy (PEG) tube. They may interfere with the harness while the patient is participating in
unweighted gait training. Make the necessary adjustments as clinically indicated.

The harness should not interfere with a Foley catheter if it is positioned correctly. Once the
harness is applied, the therapist should reassess to determine that it is not pulling on the
catheter.

Common Presentations of Patients with Neurologic Involvement:

CLASSIFICATION OF THE NEUROLOGICALLY INVOLVED PATIENT

Impairments of body functions including mental functions, sensory functions and pain, voice and
speech functions, neuromuscular and movement-related functions, functions of the skin and
related functions. Other components may include functions of the cardiovascular, hematological,
digestive metabolic, immunological, genitourinary, respiratory and endocrine systems.
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= Lesion to the upper motor neuron system with impairments, including paralysis or weakness,
decreased endurance, motor control, dexterity and/or speed, changes in muscle tone resulting in
hypotonia, hypertonia, spasticity, abnormal reflexes, and/or associated reactions.

= Secondary impairments such as the emergence of flexor and extensor synergies, increased muscle
stiffness, muscle overactivity, disuse atrophy, learned non-use, and/or the onset of contractures.

= Lesion to the lower motor neuron that can lead to paralysis, paresis, areflexia, and/or muscle fiber
loss.

= Changes in sensory processing such as limitations in proprioception, sensory interpretation,
and/or kinesthetic memory.

= Changes in cognition contributing to decreased problem solving, attention, and ability following
direction.

= Changes in vision/perception.

Phase I: The Patient with Profound Neurologic Involvement

Impaired body function(s) and body structure limitation(s) resulting in limitations in activity
participation:

= Impairments to one or more of the following body structures: nervous, cardiovascular,
immunological, respiratory, digestive, metabolic, endocrine, genitourinary, reproductive systems,
the eye, ear, and related structures, structures involved in speech and voice.

= Clinically, the patient may present with, but not limited to, the following deficits:

Poor static standing tolerance and balance. The patient may be able to tolerate standing
with total to maximal assistance for a time no more than one minute. He or she may also
require total to maximal assistance to remain upright in the static standing position
during that one-minute timeframe. Lastly, the patient is unable to reach out of his or her
base of support.

Poor static and dynamic sitting balance, requiring total to maximal assistance.
Dense hemiplegia or significant hemiparesis.

Significant fear of movement or poor volitional control, requiring total to maximal
assistance from the therapist with any movement.

Minimal or no ability to tolerate weight through one or both sides with therapeutic
assistance.

Demonstrates poor attention span, but should be able to follow two-step commands.

Significant impairments to the visual/perceptual system(s) resulting in deficits such as
neglect, inattention, and/or in midline orientation.

= As aresult of these possible limitations, the patient may require total to maximal assistance with
ADLs or other activities.

These impairments result in the patient requiring total to maximal assistance with Activities of Daily
Living (ADL) or other activities.
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Phase II: The Patient with Moderate Neurologic Involvement

Impaired body function(s) and body structure limitation(s) resulting in limitations in activity
participation:

= Impairments to one or more of the following body structures: nervous, cardiovascular,
immunological, respiratory, digestive, metabolic, endocrine, genitourinary, reproductive systems,
the eye, ear, and related structures involved in speech and voice.

= Clinically, the patient may present with, but not limited to, the following deficits:

Limitations in static standing tolerance and balance. The patient may be able to tolerate

standing with minimal to moderate assistance for one- to three-minutes. He or she may
also require moderate assistance to remain upright in the static standing position during
that one- to three-minute timeframe. Lastly, the patient may be able to initiate reaching
out of his or her base of support with moderate assistance.

Demonstrates limited attention span, but is able to follow two- to three-step commands.

Minimal to moderate impairments to the visual/perceptual system(s) resulting in deficits
such as neglect, inattention, and/or in midline orientation.

Emergence of non-isolated gross volitional control of the neurologically involved side(s).
Development of synergistic movements.

= As aresult of these possible limitations, the patient may require moderate assistance with ADLs or
other activities.

Phase lll: The Patient with Mild Neurologic Involvement

Impaired body function(s) and body structure limitation(s) resulting in limitations in activity
participation:

= Impairments to one or more of the following body structures: nervous, cardiovascular,
immunological, respiratory, digestive, metabolic, endocrine, genitourinary, reproductive systems,
the eye, ear, and related structures, structures involved in speech and voice.

=  Clinically, the patient may present with, but not limited to, the following deficits:

Limitations in static standing tolerance and balance. The patient may tolerate three to five
minutes of standing with minimal assistance to supervision. He or she may also require
minimal assistance to remain upright in the static standing position during that three- to
five-minute timeframe. Lastly, the patient is able to reach out of his or her base of
support with minimal to moderate assistance.

Limitations in static and/or sitting dynamic balance, requiring minimal assistance to
supervision.

Increased confidence with movement, and may require minimal assistance to supervision
with any movement.

Increased ability to weight bear through one or both sides with minimal assistance to
supervision.
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Evidence of gross synergistic movements with the emergence of isolated control out of
synergy.

Demonstrates a good attention span and the ability to follow multi-step directions.
Minimal or no impairments to the visual/perceptual system.

As a result of these possible limitations, the patient may require minimal assistance to supervision
with ADLs or other activities.

STEP 1I:
ESTABLISHING A BASELINE FOR ALL THREE PHASES

1-4

The physical therapist conducts a thorough examination and evaluation to determine the body
function impairment(s) and how balance and/or gait are affected. These should include identifying
both primary impairments as a direct result of the neurologic event(s) and the onset of any
possible secondary impairment(s).

Based on the initial evaluation findings and ongoing reassessment, the therapist determines the
objectives for each session, and develops a plan to meet the objectives. The plan should include
determining the amount and location of therapeutic assistance, the frequency and type of verbal
cues, while establishing parameters such as offload percentage, time intervals, and intended
number of trials.

Once determined, the therapist obtains vital signs including blood pressure, heart rate, and blood
oxygen level through pulse oximetry. If the vital signs are within normal limits, the therapist may
proceed. If vital signs are unstable, sound clinical judgment to take the appropriate steps is
required to assure patient safety.
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CLINICAL GUIDELINE | Chapter Two: Body-Weight Support
for Neurological Conditions | Treadmill Training (BWSTT)

A SAFETY FEATURES of the Biodex Unweighing System and Gait Trainer

Prior to working with the patient with Body-Weight Support Treadmill Training (BWSST), it is
important for the therapist to have adequate knowledge of the safety features for the Biodex
Unweighing System and Gait Trainer, especially in the case of emergency. On the Unweighing
System, the green safety tether should be taut once the position of the offloading cord is
determined when patient is standing, prior to ambulation.

IN CASE OF EMERGENCY:

1. Detach the safety lanyard located just below and to the left of LCD display on the Gait Trainer.

2. On the Unweighing System, loosen the green safety tether and pull the harness release
mechanism. In seconds the patient can be safely positioned in the wheelchair.

PHASE | OF RECOVERY:

THE PATIENT WITH PROFOUND NEUROLOGIC INVOLVEMENT

Equipment preparation recommendations:

Blood pressure cuff, pulse oximeter, therapeutic objects (e.g. mirror, therapy ball, etc.). Obtain
the patient’s current weight.

Therapist assistance recommended:

Patient’s primary therapist to facilitate or inhibit movement in the lower extremity(ies), pelvis,
and/or trunk. Additional aide(s) are recommended to assist the primary therapist. The primary
therapist will also clinically determine the amount of additional assistance needed to optimize the
patient’s gait.

STEP 1:PREPARE THE BIODEX UNWEIGHING SYSTEM

= Refer to the unloading scale to select the weight range you want to unload the patient. For the
patient in Phase | of recovery, it is recommended the primary therapist initiates the unweighing
regimen by offloading 40%.

= Refer to the percentage guide above the digital scale to determine the desired offload weight.
= Adjust the offloading mechanism (handle #2) to the appropriate unweighing parameters.

= Zero the digital scale.

BODY-WEIGHT SUPPORT TREADMILL TRAINING 2-1



STEP 2:

DONNING THE PATIENT WITH THE HARNESS

STEP 3:

As a result of the patient’s significant physiological impairment(s), it is recommended the
therapist dons the harness while he or she is in supine. Once the harness is securely fastened, the
therapist assists the patient into sitting and transfers him or her into the wheelchair. Additional
assistance may be clinically indicated.

Refer to harness application manual for step-by-step donning instructions.
Lower the single-point cord, using handle #1.

Fasten the two shoulder straps of the harness to the attachment rings on the horizontal pull bar of
the Unweighing System. Adjust as needed.

Therapist uses clinical judgment whether to position the lower extremities on the Gait Trainer or
treadmill versus the floor in preparation for sit to stand.

Primary therapist assists the patient into standing while the aide manipulates handle #1 to
offload. Refer to the digital scale to achieve the desired offload weight. If the patient is able,
therapist may cue him or her to hold onto the handrail(s).

ATTACHING THE PATIENT TO THE UNWEIGHING SYSTEM AND

2-2

PROGRESSION FROM SITTING TO STANDING

Position patient seated in the wheelchair at the back end of the Gait Trainer, so the display is
facing the patient.

Lock the wheelchair brakes and remove leg rests.

Position the Unweighing System so the single-point suspension is directly over the seated patient.
Lock the four castors.

Lower the single-point cord, using handle #1.

Fasten the two shoulder straps of the harness to the attachment rings on the horizontal pull bar of
the Unweighing System. Adjust as needed.

Therapist uses clinical judgment whether to position lower extremities on the Biodex Gait Trainer
or treadmill versus the floor in preparation for sit to stand.

Primary therapist assists the patient into standing while the aide manipulates handle #1 to
offload.

Refer to the digital scale to achieve the desired offload weight. If the patient is able, therapist may
cue him or her to hold onto the handrail(s).

Biodex Medical Systems, Inc. | Copyright © 2012



STEP 4: BODY-WEIGHT SUPPORT TREADMILL TRAINING (BWSTT)

Body-Weight Support (BWS) offloading:

Re-verify 40% offload. Initial harness adjustments may cause changes in the % offloading.

Gait Trainer setup and initiation:

Option #1:

From the Gait Trainer icon, use the keyboard to type in mandatory patient information (gender,
height, age).

Use the keyboard to type in patient’s name.
The appropriate parameters will appear on the biofeedback screen once <enter> is selected.
Initiate program and increase the speed.

NOTE: The Gait Trainer speed will initiate at 0.1 mph, however visual and auditory feedback will
not function until the speed is increased to 0.3 mph.

The timer will initiate from "0".

As the patient ambulates at 0.3 mph or more, the Gait Trainer will provide visual and auditory
feedback when footfall occurs. These two features are optional.

Option #2:

If the therapist determines that it is too challenging to manage the patient with the goal of
achieving specific parameters, switch to the “Treadmill” mode.

Option #3:

The unique Biodex RTM Treadmill is another option for ambulation training. This treadmill’s speed
also initiates at 0.1 mph.

Option #4:

If the Biodex Gait Trainer has not yet been purchased, the facility’s treadmill will be sufficient.

Selecting temporal parameters and frequency:

Speed selection:

Initiate ambulation so Gait Trainer speed is set up to 0.5 mph. Therapist assesses gait kinematics
and postural control while monitoring vital signs.

Therapist strives to increase the speed of the Gait Trainer by 0.1 - 0.2 mph above the patient’s
comfortable walking speed. The therapist observes, evaluates, and determines what speed works
best for the patient while taking the interval, BWS offloading percentage, and therapeutic
intervention into consideration.

Based on clinical presentation of the patient, the therapist uses clinical judgment as to when to
adjust the speed.

If warranted, the therapist may need to adjust step-length parameters if using the “Gait Trainer”
mode.
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Recommended intervals:

= A patient’s performance may be variable. It is important to obtain a baseline by having the patient
participate between one and five minutes of BWSTT.

= Therapist examines and assesses the patient during the baseline ambulation trial. If vitals are
unstable and/or the patient does not feel well, take the necessary steps to assure patient safety.

= [f vitals are stable, proceed.

= Work to increase interval goal time of five minutes as patient gains activity tolerance, muscular,
and postural control, and an optimal gait pattern.

Recommended number of trials and days/week:

= Two to five trials for up to thirty minutes of the session, with therapist using their own discretion.

= One to seven days/week, as clinically indicated. As the patient improves, therapist increases the
amount of time and days the patient participates in BWSTT.

Therapeutic intervention:

= Once the patient is 40% offloaded, the therapist determines and provides an appropriate level of
facilitation, inhibition, and/or verbal cues to promote optimal symmetrical step length, cadence,
and foot clearance, while limiting knee buckling on the neurologically involved side(s), and any
developed compensatory strategies.

=  Primary therapist facilitates or inhibits movements at the neurologically involved lower
extremity(ies).

= Aide(s) may facilitate or inhibit movement at the upper body, trunk, and/or pelvis.

NOTE: If the patient’s quality cadence is compromised during the ambulation trials, the therapist
needs to determine whether to make changes to the speed, intervals, BWS, and/or therapeutic
intervention. Bracing should be considered.

Biodex Medical Systems, Inc. | Copyright © 2012



Unique features of the Biodex Gait Trainer:

Progress Report from data collection:

= This feature of the Gait Trainer allows the therapist to measure numerous features of the
patient’s gait. The ability to save the data allows the therapist to more easily identify
specific issues, document progress, and compare outcomes. This unique data will
complement the therapist in treatment planning and therapeutic intervention on and off
the Gait Trainer.

= These progress reports include:

1. Total time report 4. Average step length report
2. Average walking speed report 5. Step length variability report
3. Total distance and step report 6. Time on each foot report

» The unweighing percentage and therapist comments can also be recorded.

Compares the patient’s actual results to the normative data:

= This unique feature allows the therapist to compare the patient’s actual progress report(s)
to age- and gender-based normative data in healthy individuals. The ability for the
therapist to compare actual data with normative data will assist in goal development for
the patient.

STEP 5: TRANSFERRING SKILLS TO OVER GROUND AMBULATION

= Itis recommended that over ground ambulation follows BWSTT every session.

Duration and clinical decision making:

= Recommended duration up to half of the therapy session. This is solely based on therapist’s
clinical judgment. The patient’s ability to carry over optimal gait pattern techniques learned on the
Gait Trainer or treadmill is stressed.

= As the patient demonstrates increased ability to actively tolerate body weight through his or her
trunk, pelvis and/or lower extremities, it is recommended that the primary therapist discourages
the use of the handrails and encourage reciprocal arm swing.

Effectively combining the use of BWSTT and therapeutic intervention:

The therapist performs ongoing reassessments throughout sessions, using clinical reasoning to
determine the appropriate amount of body-weight support, therapeutic assistance, and/or cueing
needed for the patient to practice the repetitive gait cycle and optimal gait pattern that
contributes to motor learning. The goal is for the therapist and aide(s) to withdraw therapeutic
assistance as gait improves. In addition, as the patient makes those gains, the therapist strives to
de-emphasize the use of the handrail hold, decrease the amount of body-weight support over
time, while balancing the level of therapeutic assistance. Each session should end with an
evaluative process to determine the outcomes of the session and make proper adjustments in one
or more of the above areas (speed selection, intervals, number of trials, body-weight support
offloading, and therapeutic intervention) as clinically indicated for future sessions.

BODY-WEIGHT SUPPORT TREADMILL TRAINING 2-5



PHASE Il OF RECOVERY:

THE PATIENT WITH MODERATE NEUROLOGIC INVOLVEMENT

Equipment preparation recommendations:

Blood pressure cuff, pulse oximeter, therapeutic objects (e.g. mirror, therapy ball, etc.). Obtain
patient’s current weight.

Therapist assistance recommended:

Patient’s primary therapist to facilitate or inhibit movement in the lower extremity(ies), pelvis,
and/or trunk. Additional aide(s) are recommended to assist the primary therapist. The primary
therapist will also clinically determine the amount of additional assistance needed to optimize the
patient’s gait.

STEP 1: PREPARE THE UNWEIGHING SYSTEM

= Refer to the unloading scale to select the weight range you want to unload the patient. For the
patient in Phase Il of recovery, it is recommended that the primary therapist initiates the
unweighing regimen by offloading up to 40%.

= Refer to the percentage guide above the digital scale to determine the desired offload weight.
= Adjust the offloading mechanism (handle #2) to the appropriate unweighing parameters.

= Zero the digital scale.

STEP 2: PATIENT ASSESSMENT TO DETERMINE APPROPRIATE GAIT SPEED OF THE TREADMILL

= The patient participates in the 10-Meter Walk Test over ground: The velocity at which the patient
self-selects will determine at what speed to initiate the treadmill speed. Refer to 10-Meter Walk
Test instructions for details.

STEP 3: DONNING THE PATIENT WITH THE HARNESS - SUPINE VS. SEATED IN THE WHEELCHAIR*

There are two options depending on the patient’s size and/or level of mobility. Therapist uses clinical
judgment to determine which option works best for the patient. Additional assist may be clinically
indicated.

Option #1:

Harness application in supine followed by transfer into wheelchair: Once the harness is securely
fastened, therapist assists the patient into sitting and transfers him or her to the wheelchair.

Option #2:

Harness application with patient sitting in the wheelchair: Once harness is securely fastened, therapist
positions the patient at the back end of the Gait Trainer.

* Refer to harness application manual for step-by-step donning instructions.
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STEP 4:ATTACHING THE PATIENT TO THE UNWEIGHING SYSTEM AND PROGRESSION FROM
SITTING TO STANDING

= Position patient seated in the wheelchair at the back end of the Gait Trainer, so the display is
facing the patient.

= Lock the wheelchair brakes and remove leg rests.

=  Position the Unweighing System so the single-point suspension is directly over the seated patient.
=  Lock the four castors.

= Lower the single-point cord, using handle #1.

=  Fasten the two shoulder straps of the harness to the attachment rings on the horizontal pull bar of
the Unweighing System. Adjust as needed.

= Therapist uses clinical judgment whether to position the lower extremities on the Gait Trainer or
the floor in preparation for sit to stand.

=  Primary therapist assists the patient into standing while the aide manipulates handle #1 to offload
the patient. Refer to the digital scale to achieve the desired offload weight. If the patient is able,
therapist may cue the patient to hold onto the handrail(s).

STEP 5: BODY-WEIGHT SUPPORT TREADMILL TRAINING (BWSTT)

Body-Weight Support (BWS) offloading:

= Re-verify the desired offload %. Initial harness adjustments may change the desired offload %.

Gait Trainer setup and initiation:

Option #1:

=  From the Gait Trainer icon, use the keyboard to type in mandatory patient information (gender,
height, age).

= Use the keyboard to type in patient’s name.
= The appropriate parameters will appear on the biofeedback screen once <enter> is selected.
= Initiate program and increase the speed.

NOTE: The Gait Trainer speed will initiate at 0.1 mph, however visual and auditory feedback will
not function until the speed is increased to 0.3 mph.

=  The timer will initiate from "0".

= As the patient ambulates at 0.3 mph or more, the Gait Trainer will provide visual and auditory
feedback when footfall occurs. These two features are optional.

Option #2:

If the therapist determines that it is too challenging to manage the patient with the goal of achieving
specific parameters, switch to the "Treadmill" mode.

BODY-WEIGHT SUPPORT TREADMILL TRAINING 2-7



Option #3:

The unique Biodex RTM Treadmill is another option for ambulation training. This treadmill’s speed
also initiates at 0.1 mph.

Option #4:

If the Gait Trainer has not yet been purchased, the facility’s treadmill will be sufficient.

Selecting temporal parameters and frequency:

2-8

Speed selection:

= Initiate training based on the patient’s self selected speed determined from the 10-Meter Walk
Test performed over ground. Therapist observes and assesses gait kinematics, postural control,
vital signs, and any signs of distress.

= The goal is to increase the speed of the Gait Trainer above the patient’s comfortable self-selected
speed by 0.1 - 0.2 mph. The patient must demonstrate optimal gait kinematics and endurance
with little or no use compensatory strategies. Therapist observes, evaluates, and determines what
speed works best for the patient while taking the interval, BWS offloading percentage, and
therapeutic intervention into consideration.

= Based on clinical presentation of the patient, the therapist uses clinical judgment as to when to
adjust the speed.

= If warranted, the therapist may need to adjust step-length parameters.

Recommended intervals:

= A patient’s performance may be variable. It is recommended for the therapist to obtain a baseline
by having the patient participate between one and five minutes of BWSTT based on his or her self-
selected speed.

= Reassess patient following the baseline ambulation trial. If vitals are unstable and/or patient does
not feel well, therapist takes the necessary steps to assure patient safety.

= If vitals are stable, proceed.

= Therapist strives to increase initial interval goal times between five and fifteen minutes as the
patient gains activity tolerance, muscular and postural control with an optimal gait pattern. The
long-term goal is twenty to thirty minutes.

Recommended number of trials and days/week:

=  Two to five trials for up to half of the therapy session, with therapist using their own discretion.

= One to seven days/week, as clinically indicated. As the patient improves, the therapist increases
the amount of time and days the patient participates in BWSTT.

Therapeutic intervention:

= Once the patient is offloaded the desired percentage, the therapist determines and provides an
appropriate level of facilitation, inhibition, and/or verbal cues to promote optimal symmetrical
step length, cadence, and foot clearance, while limiting knee buckling on the neurologically
involved side(s), and any developed compensatory strategies.
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=  Primary therapist facilitates or inhibits movements at the neurologically involved lower
extremity(ies).

= Aide(s) may facilitate or inhibit movement at the upper body, trunk, and/or pelvis.

NOTE: If the patient’s quality cadence is compromised during the ambulation trials, the therapist
needs to determine whether to make changes to the speed, intervals, BWS, and/or therapeutic
intervention. Bracing should be considered.

Unique features of the Gait Trainer:

Progress Report from data collection:

= This feature of the Gait Trainer allows the therapist to measure numerous features of the
patient’s gait. The ability to save the data allows the therapist to more easily identify specific
issues, document progress, and compare outcomes. This unique data will complement the
therapist in treatment planning and therapeutic intervention on and off the Gait Trainer.

= These progress reports include:

1. Total time report 4. Average step length report
2. Average walking speed report 5. Step length variability report
3. Total distance and step report 6. Time on each foot report

= The unweighing percentage and therapist comments can also be recorded.

Compares the patient’s actual results to the normative data:

This unique feature allows the therapist to compare the patient’s actual progress report(s) to age-
and gender-based normative data in healthy individuals. The ability for the therapist to compare
actual data with normative data will assist in goal development for the patient.

STEP 6: TRANSFERRING SKILLS TO OVER GROUND AMBULATION

= Itis recommended that over ground ambulation follows BWSTT every session.

Duration and clinical decision making:

= Recommended duration up to half of the therapy session. This is solely based on therapist’s
clinical judgment. The patient’s ability to carry over optimal gait pattern techniques learned on the
Gait Trainer or treadmill is stressed.

= As the patient demonstrates increased ability to actively tolerate body weight through his or her
trunk, pelvis, and/or lower extremities, it is recommended that the primary therapist discourages
the use of the handrails and encourage reciprocal arm swing.
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Effectively combining the use of BWSTT and therapeutic intervention:

The therapist performs ongoing reassessments throughout sessions, using clinical reasoning to
determine the appropriate amount of body-weight support, therapeutic assistance, and/or cueing
needed for the patient to practice repetitive the gait cycle and optimal gait pattern that
contributes to motor learning. The goal is for the therapist and aide(s) to withdraw therapeutic
assistance as gait improves. In addition, as the patient makes those gains, the therapist strives to
de-emphasize the use of the handrail hold, decrease the amount of body-weight support over
time, while balancing the level of the therapeutic assistance. Each session should end with an
evaluative process to determine the outcomes of the session and make proper adjustments in one
or more of the above areas (speed selection, intervals, number of trials, body-weight support
offloading, and therapeutic intervention) as clinically indicated for future sessions.
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PHASE Ill OF RECOVERY:
THE PATIENT WITH MILD NEUROLOGIC INVOLVEMENT

Equipment preparation recommendations:

Blood pressure cuff, pulse oximeter, therapeutic objects (e.g. mirror, therapy ball, etc.). Obtain
patient’s current weight.

Therapist assistance recommended:

Patient’s primary therapist to facilitate or inhibit movement in the lower extremity(ies), pelvis,
and/or trunk. Additional assistance may be clinically indicated if the therapist cannot achieve an
optimal gait pattern alone.

STEP 1: PATIENT ASSESSMENT TO DETERMINE APPROPRIATE GAIT SPEED OF THE TREADMILL

*= The patient participates in the 10-Meter Walk Test over ground: The velocity at which the patient
self-selects will determine at what speed to initiate the treadmill. Refer to 10-Meter Walk Test
instructions for details.

STEP 2: PREPARE THE UNWEIGHING SYSTEM

= Refer to the unloading scale to set the weight range you want to unload the patient. For Phase Il
of recovery, it is recommended the primary therapist initiates the unweighing regimen by
offloading them up to 40%.

= Refer to the percentage guide above the digital scale to determine the desired offloading weight.
= Adjust the offloading mechanism (handle #2) to the appropriate unweighing parameters.

= Zero the digital scale.

STEP 3: DONNING THE HARNESS - SEATED IN THE WHEELCHAIR VS. STANDING*

= There are two options depending on the patient’s size and/or level of mobility. Therapist uses
clinical judgment to determine which option works best for the patient. Additional assist may be
clinically indicated.

Option #1:

Harness application with patient sitting in the wheelchair: Once harness is securely fastened, the
patient is positioned at the back end of the Gait Trainer.

Option #2:

Harness application while patient is standing. Recommended method for the patient able to stand for
at least four minutes with minimal assistance.

* Refer to harness application manual for step-by-step donning instructions.
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STEP 4: ATTACHING THE PATIENT TO THE UNWEIGHING SYSTEM

While patient seated in wheelchair:

Position patient seated in the wheelchair at the back end of the Gait Trainer, so the display is
facing the patient.

Lock the wheelchair brakes and remove leg rests.
Position the Unweighing System so the single-point suspension is directly over the seated patient.
Lock the four castors and lower the single-point cord, using handle #1.

Fasten the two shoulder straps of the harness to the attachment rings on the horizontal pull bar of
the Unweighing System. Adjust as needed.

Therapist uses clinical judgment to either initiate the sit to stand with patient’s lower extremities
positioned on the Gait Trainer or the floor.

Primary therapist assists the patient into standing while the aide manipulates handle #1 to offload
the patient. Refer to the digital scale to achieve the desired offload weight. If the patient is able,
therapist may cue the patient to hold onto the handrail(s).

While patient is standing:

Therapist uses clinical judgment to either initiate setup while the patient stands on the floor or
Gait Trainer.

Position the Unweighing System directly over the patient so the single-point cord is directly over
the patient.

Lock the four castors and lower the single-point cord, using handle #1.

Fasten the two shoulder straps of the harness to the attachment rings on the horizontal pull bar of
the Unweighing System. Adjust as needed.

The assistant manipulates handle #1 until the digital scale reads the desired offload weight.
Therapist may cue the patient to hold onto the handrail(s).

STEP 5: BODY-WEIGHT SUPPORT TREADMILL TRAINING (BWSTT)

Gait Trainer or treadmill setup and initiation:

2-12

Option #1:

From the Gait Trainer icon, use the keyboard to type in mandatory patient information
(gender, height, age).

Use the keyboard to type in patient’s name.

The appropriate parameters will appear on the biofeedback screen once <enter> is selected.
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= Initiate program and increase the speed.

NOTE: The Gait Trainer’s speed will initiate at 0.1 mph, however visual and auditory feedback will
not function until the speed is increased to 0.3 mph.

=  The timer will initiate from "0".

= As the patient ambulates at 0.3 mph or more, the Gait Trainer will provide visual and auditory
feedback when footfall occurs. These two features are optional.

Option #2:

= If the therapist determines that it is too challenging to manage the patient with the goal of
achieving specific parameters, switch to the “Treadmill" mode.

Option #3:

= The unique Biodex RTM Treadmill is another option for ambulation training. This treadmill’s speed
also initiates at 0.1 mph.

Option #4:

= If the Gait Trainer has not yet been purchased, the facility’s treadmill will be sufficient.

Selecting temporal parameters and frequency:

Body-Weight Support (BWS) offloading:

e Re-verify the desired offload %. Initial harness adjustments may cause slight changes in the
desired offloading %.

Speed selection:

e Initiate patient training based on the patient’s self-selected speed determined from the 10-Meter
Walk Test. Therapist observes and assesses gait kinematics, postural control, any signs of
distress, and vital signs.

e The goal is to increase the speed of the Gait Trainer above the patient’s comfortable self-selected
speed by 0.1 - 0.2 mph. The patient must demonstrate optimal gait kinematics and endurance
with little or no use compensatory strategies. Therapist observes, evaluates, and determines what
speed works best for the patient while taking the interval, BWS offloading percentage, and
therapeutic intervention into consideration.

e Based on clinical presentation of the patient, the therapist uses clinical judgment as to when to
adjust the speed.

e If warranted, the therapist may need to adjust step-length parameters.

Recommended intervals:

e A patient's performance may be variable. It is recommended for the therapist to obtain a baseline
by having the patient participate between one and five minutes of BWSTT based his or her self-
selected speed.

e Reassess patient following the baseline ambulation trial. If vitals are unstable and/or patient does
not feel well, therapist takes the necessary steps to assure patient safety.

e If vitals are stable, proceed.

BODY-WEIGHT SUPPORT TREADMILL TRAINING 2-13



e Therapist strives to increase initial interval goal times between one and five minutes, as patient
gains activity tolerance, muscular and postural control with an optimal gait pattern. The long-
term goal is between twenty and thirty minutes.

Therapeutic intervention:

e Once the patient is appropriately offloaded, the therapist determines and provides a clinically
determined level of facilitation, inhibition, and/or verbal cues to promote an optimal symmetrical
step length, cadence, and foot clearance, while limiting knee buckling on the neurologically
involved side(s), and compensatory strategies.

e Primary therapist facilitates or inhibits movements at the neurologically involved lower
extremity(ies).

= Aide(s) may facilitate or inhibit movement at the upper body, trunk, and/or pelvis.

e As the patient improves, the therapist decreases BWS with the long-term goal of no body-weight
support and therapeutic assisted treadmill training. Bracing should be considered.

NOTE: If the patient’s quality cadence is compromised during the ambulation trials, the therapist
needs to determine whether to make changes to the speed, intervals, BWS, and/or therapeutic
intervention.

Unique features of the Gait Trainer:

Progress Report from data collection:

= This feature of the Gait Trainer allows the therapist to measure numerous features of the
patient’s gait. The ability to save the data allows the therapist to more easily identify specific
issues, document progress, and compare outcomes. This unique data will complement the
therapist in treatment planning and therapeutic intervention on and off the Gait Trainer.

= These progress reports include:

1. Total time report 4. Average step length report
2. Average walking speed report 5. Step length variability report
3. Total distance and step report 6. Time on each foot report

= The unweighing percentage and therapist comments can also be recorded.

Compares the patient’s actual results to the normative data:

This unique feature allows the therapist to compare the patient’s actual progress report(s) to age-
and gender-based normative data in healthy individuals. The ability for the therapist to compare
actual data with normative data will assist in goal development for the patient.
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STEP 6: TRANSFERRING SKILLS TO OVER GROUND AMBULATION

= Itis recommended that over ground ambulation follows BWSTT every session.

Duration and clinical decision making:

= Recommended duration up to half of the therapy session. This is solely based on therapist’s
clinical judgment. The patient’s ability to carry over optimal gait pattern techniques learned on the
Gait Trainer or treadmill is stressed.

= As the patient demonstrates increased ability to actively tolerate body weight through his or her
trunk, pelvis and/or lower extremities, it is recommended that the primary therapist discourages
the use of the handrails and encourage reciprocal arm swing.

Effectively combining the use of BWSTT and therapeutic intervention:

The therapist performs ongoing reassessments throughout sessions, using clinical reasoning to
determine the appropriate amount of body-weight support, therapeutic assistance, and/or cueing
needed for the patient to practice repetitive the gait cycle and optimal gait pattern that
contributes to motor learning. The goal is for the therapist and aide(s) to withdraw therapeutic
assistance as gait improves. In addition, as the patient makes those gains, the therapist strives to
de-emphasize the use of the handrail hold, decrease the amount of body-weight support over
time, while balancing the level of the therapeutic assistance. Each session should end with an
evaluative process to determine the outcomes of the session and make proper adjustments in one
or more of the above areas (speed selection, intervals, number of trials, body-weight support
offloading, and therapeutic intervention) as clinically indicated for future sessions.

BODY-WEIGHT SUPPORT TREADMILL TRAINING 2-15



10.

11.

12.

13.

14.

CLINICAL GUIDELINE
for Neurological Conditions | References

Barbeau, H., Visintin, M. (2003). Optimal Outcomes Obtained with Body-Weight Support Combined with
Treadmill Training in Stroke Subjects. Archives of Physical Medicine and Rehabilitation, 84(3), 1458-1465.
doi:10.1016/S0003-9993(03)00361-7

Behrman, A.L., Lawless-Dixon, A.R., Davis S,B., Bowden, M.G., Nair, P, Phadke, C, Hannold, E.M., Plummer,
P, & Harkema, S,J. (2005). Locomotor Training Progression and Outcomes After Incomplete Spinal Cord Injury.
Physical Therapy, 85(12), 1357-71. Retrieved from http://www.ncbi.nIm.nih.gov/pubmed/16305274

Behrman, A,L., Bowden, M.G., & Nair, P.M. (2006). Neuroplasticity After Spinal Cord Injury and Training: An
Emerging Paradigm Shift in Rehabilitation and Walking Recovery. Stroke, 86(10), 1406-25. Retrieved from
http://www.ncbi.nlm.nih.gov/pubmed/17012645

Carr, J.H., & Shepherd, R.B. (1998). Neurological Rehabilitation: Optimizing Motor Performance (2" ed.).
Boston: Butterworth Heinemann.

Chen, G., & Patten, C. (2006). Treadmill Training with Harness Support: Selection of Parameters for Individuals
with Poststroke Hemiparesis. Journal of Rehabilitation Research and Development, 43(4), 485-98. Retrieved from
http:/ww.ncbi.nIm.nih.gov/pubmed/17123188

Duncan, P.W., Sullivan, K.J., Behrman, A.L., Azen, S.P., Wu, S.S., Nadeau, S.E., Dobkin, B,H., Rose, D.K., &
Tilson, J.K. (2007). LEAPS Investigative Team. Protocol for the Locomotor Experience Applied Post-stroke
(LEAPS) trial: a randomized control trial. BMC Neurology, 8(7), 39. d0i:10.1186/1471-2377-7-39

Eich, H,J., Mach, H., Werner, C., & Hesse, S. (2004). Aerobic treadmill plus Bobath walking training improves
walking in subacute stroke: a randomized control trial. Clinical Rehabilitation, 18(6), 640-51. Retrieved from
http://www.ncbi.nlm.nih.gov/pubmed/15473116

Gorassini, M.A., Norton, J.A., Nevett-Duchcherer, J., Roy, F.D., Yang, J.F. (2009). Changes in Locomotor
Muscle Activity after Treadmill Training in Subjects with Incomplete Spinal Cord Injury. Journal of
Neurophysiology, 101(2), 969-79. doi: 10.1152/jn.91131.2008

Harkema, S.J., Dobkin, B.H., & Edgerton, V.R. (2000). Pattern Generators in Locomotion: Implications for
Recovery of Walking After Spinal Cord Injury. Topics in Spinal Cord Injury Rehabilitation, 6 (2), 82-96.
d0i:10.1310/E3W4-PCN9-V5FY-900A

Hesse, S., Bertelt, C., Jahnke, M.T., Schaffrin, A, Baake, P., Malezic, M., & Mauritz, K.H. (1995). Treadmill
Training With Partial Body Weight Support Compared With Physiotherapy in Nonambulatory Hemiparetic
Patients. Stroke, 26, 976-81. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/7762049

Hesse, S. (2008). Treadmill Training with partial body weight support after stroke: A review.
NeuroRehabilitation. 23(1), 55-65. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/18356589

ICF Checklist. http://www.who.int/classifications/icf/training/icfchecklist.pdf

ICF: An overview. doi: http://www.cdc.gov/nchs/data/icd/ICFoverview FINALforWHO10Sept.pdf

Knierim, J. (1997). Chapter 6: Disorders of the motor system. Retrieved from http://neuroscience.uth.tmc.
edu/s3/chapter06.html

REFERENCES 3-1



15. Kuys, S.S., Brauer, S.G., & Ada, L. (2011). Higher-intensity treadmill walking during rehabilitation after stroke in
feasible and not detrimental to walking pattern or quality: a pilot randomized trial. Clinical Rehabilitation, 25(4),
316-26. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/20921032

16. Lamontagne, A., Fung, J. (2004). Faster is Better: Implications for Speed-Intensive Gait Training After Stroke.
Stroke, 35, 2543-2548. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/15472095

17. Lance, J.W. (1980). Symposium synopsis. Spasticity: disordered motor control. Chicago: Year Book Medical
Publishers, 485-494.

18. Levine, P. (2010). Using Gait Speed as a Marker for Progress. Advance for Physical Therapy and Rehab
Medicine, 21(6), 38. Retrieved from http://physical-therapy.advanceweb.com/Archives/Article-Archives/Using-
Gait-Speed-as-a-Marker-for-Progress.aspx

19. Mayer, N.H., Esquenazi, A. (2003). Muscle overactivity and movement dysfunction in the upper motoneuron
syndrome. Phys Med Rehabil Clin N Am, 14, 855-883. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed
/14580042

20. Pohl, M., Mehrholz, J, Ritschel, C., Ruckriem, S. (2002). Speed-Dependent Treadmill Training in Ambulatory
Hemiparetic Stroke Patients: A Randomized Controlled Trial. Stroke, 33, 553-558. Retreived from //http://www.
nchi.nlm.nih.gov/pubmed/11823669

21. Ryerson, S.D., Levit, K.K. (2000). Beneath the movement: Behind the scenes with neurological movement
problems. Network.

22. Shumway-Cook, A., Woollacott, M.H. (2007). Motor control: Translating research into clinical practice. (3™
ed.). Philadelphia: Lippincott Williams & Wilkins

23. Sullivan, K.J.. Knowlton. B.J., & Dobkin, B.H. (2002). Step Training With Body Weight Support: Effect of
Treadmill Speed and Practice Paradigms on Poststroke Locomotor Recovery. Archives of Physical Medicine and
Rehabilitation, 83, 683-91. http://www.nchi.nlm.nih.gov/pubmed/11994808

24. Sullivan, K.J., Brown, D.A., Klassen, T., Mulroy, S., Ge, T, Azen, S.P., & Winstein, C.J. (2007). Physical
Therapy Clinical Research Network (PTClinResNet); Effects of task-specific locomotor and strength training in
adults who were ambulatory after stroke: Results of the STEPS randomized clinical trial. Physical Therapy,
87(12),1580-1602. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/17895349

25. Thomas, S.L., & Gorassini, M.A. (2005). Increases in Corticospinal Tract Function by Treadmill Training after
Incomplete SCI. Journal of Neurophysiology, 94(4), 2844-2855. doi: 10.1152/jn.00532.2005

26. Tilson, J., Sullivan, K.J., Cen, S.Y., Rose, D.K., Koradia, C.H., Azen, S.P., & Duncan, P.W. (2010). Locomotor
Experience Applied Post Stroke (LEAPS) Investigative Team; Meaningful Gait Speed Improvement During the
First 60 Days of Poststroke: Minimal Clinically Important Difference. Physical Therapy, 90(2), 196-208. doi:
10.2522/ptj.20090079.

27. Tyrell, C., Roos, M.A., Rudolph, K.S., Reisman, D.S. (2011). Influence of Systematic Stress Increases in
Treadmill Walking Speed on Gait Kinematics After Stroke. Physical Therapy, 91(3), 392-403. Retrieved from
http://mww.ncbi.nlm.nih.gov/pubmed/21252308

28. Visintin, M., Barbeau, H., Korner-Bitensky, N., & Mayo, N.E. (1998). A New Approach to Retrain Gait in Stroke
Patients Through Body Weight Support and Treadmill Simulation. Stroke, 29, 1122-8. Retrieved from
http://www.ncbi.nlm.nih.gov/pubmed/9626282

29. Whittle, M.W. (1996). Gait Analysis: An Introduction (2" ed.). Oxford: Butterworth-Heinemann.

3-2 Biodex Medical Systems, Inc. | Copyright © 2012



[T

0 T

BI1ODEX

Biodex Medical Systems, Inc.
20 Ramsey Road, Shirley, New York, 11967-4704, Tel: 800-224-6339 (Int'l 631-924-9000), Fax: 631-924-9338, Email: info@biodex.com, www.biodex.com



