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UE Hemiparetic Attachments

Specifically designed for patients with physical limitations of the upper extremity

Physical impairments cause functional deficits
Upper extremity hemiparesis is a persistent physical impairment that affects the
motor control system, often limiting independence.  Prominent manifestations of
compromised motor control include:

• Impaired intersegmental coordination

• Hyperreflexia or spasticity 

• Weakness

Current methods of rehabilitation overlook upper
extremity weakness
Weakness results primarily from disorganized neuro-motor output and is one of the
most significant post-stroke impairments. In fact, weakness plays more of a role than
traditionally believed and contributes directly to compromised, post-stroke motor
function. 

Lack of proper strength training 
underserves the patient
Typical strengthening approaches use resistance bands such as
TheraBand™. Unfortunately, because this method does not
ensure sufficient intensity or progression of the strengthening
activities required to achieve necessary overload, hemiparetic
patients seldom show improved function. In addition, trunk
stabilization is often not properly addressed, which promotes
compensatory movement patterns. 

It’s important to note that neither high exertion nor resistance training exacerbates
spasticity. Therapeutic outcomes are improved when the motor capacity is enhanced
prior to engaging in repetitive task practice.

Exploring post-stroke upper extremity strength
Lower extremity resistance exercise, more commonly prescribed post stroke, has
demonstrated improvement in functional tasks for rising from a chair, walking and
stair climbing. Increasing strength for the upper extremity in hemiparetic patients has
only recently been studied.

FEATURES:

• Shoulder patterns – promotes desired
musculoskeletal joint kinetics, reducing
risk of shoulder impingement-type
symptoms

• Wrist and elbow patterns – are executed in a
non-gravity dependent plane to
accommodate the low strength typical of
hemiparetic patients

• Integrated ROM stop and lock knob – allows
the same attachments to be used for right
and left side, without having to remove
from dynamometer head

• Gripless designs – accommodate weakness

• Soft and gentle straps and pads – for 
sensitive skin

• Lightweight and durable – constructed of
carbon fiber

Therapeutic intervention using

neuromechanical capacity (strength) 

in the repetitive practice of 

close-to-normal movements can directly

address weakness and effectively 

restore motor control.

UE Hemiparetic Attachments accommodate the impaired
grasp associated with hemiplegia.



Lightweight, carbon fiber – non-gravity dependent

Strengthening Hemiparetic Patients with 
Biodex Multi-Joint System  
The NEW Upper Extremity Hemiparetic Attachments combine traditional functional
task activities with dynamic-resistance training (power training) of isolated joint, and
eccentric and concentric training on the Biodex Multi-Joint System. These specialized
attachments accommodate the impaired grasp associated with hemiplegia.

The Biodex dynamometer affords control over many relevant training parameters.
The end result: 

• Positive functional outcomes

• Increased strength and joint power

• Improved reflex modulation

• Better retention of treatment effects 

• No risk of exacerbating spasticity, 
joint pain or injury  

Specific joint patterns for elbow, wrist
and shoulder, along with a six-week
rehabilitation program, are outlined on
the Biodex website. For details,
www.biodex.com/s4/ue.

Shoulder Extension/Flexion

Shoulder Abduction/Adduction

Advantages of 

carbon-fiber composite:

• Approximately five times lighter than
stainless steel. 

• Proven biocompatibility suppresses the
risk of allergic reactions caused by the
release of metal ions. 

• Pleasant to the touch.

SPECIFICATIONS:
• Warranty: One year parts and labor, excluding pads and

straps which are 60 days. 

830-540 UE Hemiparetic Attachments 
Set includes the following:

Attachment for Patterns:
• Extension/Flexion (Shoulder)
• Abduction/Adduction (Shoulder)

Attachment for Patterns:
• Internal/External Rotation (Shoulder)
• Extension/Flexion (Elbow) 

Attachment for Patterns:
• Extension/Flexion (Wrist) 

Biodex Upper Extremity Hemiparetic Attachments are
compatible with Biodex System 3 and System 4, 
Pro, MVP and Quick-Set models.

Combined Functional Task Practice
and Dynamic High Intensity
Resistance Training Promotes
Recovery of Upper-Extremity Motor
Function in Post-Stroke Hemiparesis:
A Case Study
Carolynn Patten, PT, PhD; 
Jody Dozono, MPT; 
Stephen G. Schmidt, PT, OCS;
Mary E. Jue, MSPT;  
Peter S. Lum, PhD

Read the full study  
www.biodex.com/research/ue135/16364
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ABSTRACT
Background and Purpose. Weakness is a significant 

impairment in persons with post-stroke hemiparesis, yet 
traditional clinical perspectives caution against strengthening 
in neurological populations. Significant correlations between 
weakness and functional movement have been demonstrated, 
however, a clear relationship between increased strength and 
functional improvement has been elusive. �is case study describes 
a combined program of dynamic, high-intensity resistance training 
and functional task practice for the upper-extremity in adult 
hemiparesis.  Case Description. �e patient was a 65-year-old, 
right hand dominant woman who presented to the Neural Control 
of Movement Laboratory at the Palo Alto VA Rehabilitation 
Research and Development Center 16 weeks following clipping of 
an unruptured aneurysm with consequent dense right hemiparesis. 
She received 7 weeks of acute rehabilitation according to CARF 
guidelines (ie, at least 3 hours of two or more disciplines, 6 days per 
week). Her baseline research evaluation revealed significant upper-
extremity deficits at the ICF body structure/function level including: 
weakness, shoulder pain, mild resistance to passive movement, and 
need for moderate to maximal assistance in many activities of daily 
living including bathing and dressing. �e Stroke Impact Scale 
score reporting her perspective indicated she had recovered from 
her stroke only 50%. �e hybrid resistance training-functional task 
practice intervention, detailed in this report, was delivered 3 times 
per week for 6 weeks with each session lasting 75:00.  Outcomes. 
�e subject revealed marked improvements in isometric and 
dynamic force production in 5 key upper-extremity actions: elbow 
flexion, elbow extension, shoulder flexion, shoulder abduction, 
and shoulder external rotation. Strength gains were accompanied 
by increased EMG activation immediately postintervention and by 
a combination of increased activation and apparent hypertrophic 
effects at 6 month follow up. Marked improvements were noted 
in all clinical and functional measures and in an elbow trajectory-
tracking task which served as a surrogate measure of motor control.   
Discussion. Improvements in strength and positive outcome effects 
at the physiological, clinical, and functional levels were observed 

in this subject following the experimental hybrid upper-extremity 
rehabilitation intervention described. Importantly, no deleterious 
effects were observed including exacerbation of spasticity or 
musculoskeletal compromise. Observations of improved EMG 
activation in this case study suggest that improvements in motor 
activation underlie these strength gains and can likely be attributed 
to working at a high intensity level. 

Key Words: stroke, strength, rehabilitation, biomechanics, motor 
control, EMG

INTRODUCTIONStroke is the foremost cause of physical disability in Western 
Industrialized nations affecting over 750,000 persons in the United 
States and accounting for over $30 billion (USD) in health care costs 
annually.1  Due to marked improvements in acute management, 
there are now over 4 million living stroke survivors, a third of 
whom experience significant disability. While the majority of 
stroke survivors experience some degree of recovery, compromised 
upper-extremity function remains among the most persistent and 
significant stroke-related physical disabilities. Despite recognition 
of the problem, at present there is no clear evidence to motivate 
effective upper-extremity rehabilitation for persons with post-
stroke hemiparesis.2, 3

�e prominent physical manifestation of stroke is hemiplegia-
-predominantly unilateral motor dysfunction characterized by a 
triad of squelae including: weakness,4 impaired coordination,5 and 
spasticity.6 Traditional views on neurorehabilitation asserted that 
spasticity was the most severe of this triad and imparted the most 
significant limitation to recovery of motor function.7 However, 
current prevailing thought emphasizes functional and task-specific 
therapies which focus primarily on activities related to tasks of 
daily living, and grossly related precursor activities,8 with practice 
structured according to principles of motor learning.9 �ese 
elements are thought to drive neural plasticity, which in turn is 
thought to promote recovery of function at the behavioral level.10 

Without disregard for these important perspectives, hemiparetic 
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Identify, treat and document the physical impairments 
that cause functional limitations.
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