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Upper Extremity Rehabilitation of Stroke Patients
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Abstract

The object of this study was to investigate the influences of upper extremity exercises
utilizing the upper extremity pattern of PNF, on the improvement of upper extremity functions
in stroke patients. Ten subjects who agreed to participate in this study and satisfied the
inclusion conditions were selected. They were randomized into the experimental and control
groups. The experimental group (n = 5) received the upper extremity pattern of PNF after
general physical therapy, whereas the control group (n = 5) received functional electrical
stimulation after general physical therapy. To verify the intervention effects, the motor abilities
before and after treatment were evaluated using the upper extremity distal part score of the
Fugl-Meyer assessment (FMA) and the action research arm test. In addition, the exercise
activity measurement chart was used to evaluate the activities of daily living. The FMA wrist
and FMA hand, and ARAT score showed statistically significant differences between before
and after the experiment in the experimental and control groups, respectively. In the
comparison of treatment effects of the therapeutic intervention, the experimental group showed
a statistically significant larger change compared to the control group.
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1. Introduction

The two major causes of stroke are cerebral infarction that blocks blood flow and cerebral
hemorrhage that ruptures a cerebral blood vessel. Cerebral infarction occurs when a thrombus
or embolus removed from a blood vessel because of blood clots that appear in the heart or other
body parts blocks the cerebral blood vessel [1].

Cerebral infarction resulting from a blocked cerebral blood vessel can be divided into
thrombosis and embolism, depending on the cause. Thrombosis refers to the formation of a
thrombus in arteries that interferes with the blood flow in blood vessels, whereas embolism
refers to the formation of a thrombus that flows along blood vessels and blocks a blood vessel
in the brain, thus obstructing the blood flow [2].

Cerebral hemorrhage is a hemorrhagic stroke in which a weak blood vessel wall bursts and
blood flows into the brain tissues. It is divided into intracerebral hemorrhage and subarachnoid
hemorrhage. Intracerebral hemorrhage is a rupture of the cerebral blood vessel that causes
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blood to accumulate in the brain tissue, which compresses the nerve and generates neurological
symptoms. Subarachnoid hemorrhage is a hemorrhage in the space under the meninges where
there is cerebrospinal fluid, which causes a high death rate and serious sequelae [3].

The purpose of this study was to investigate the effects of upper extremity exercises utilizing
the upper extremity pattern of PNF, on the improvement of upper extremity functions in stroke
patients.

2. Subjects and Methods

2.1. Subjects

Ten subjects who agreed to participate in this study and satisfied the inclusion conditions
were selected. They were randomized into the experimental (n=5) and control groups (n=5).

The experimental group (n = 5) received the upper extremity pattern of PNF after general
physical therapy, whereas the control group (n = 5) received functional electrical stimulation
(FES) after general physical therapy Figure 1.

All the subjects comprehend the purpose of this study and provided written informed consent
before participation according to the ethical standards of the Declaration of Helsinki.

2.2. Research Methods

To verify the intervention effects, the motor abilities before and after treatment were
evaluated using the upper hand score of the Fugl-Meyer Assessment (FMA) and the Action
Research Arm Test (ARAT). In addition, the exercise activity measurement chart was used to
evaluate the activities of daily living.

In all assessments, a prior test was performed before the therapeutic intervention and a post-
test was performed after the last therapeutic intervention.

For the upper extremity extension/flexion/internal rotation pattern among the upper
extremity patterns of PNF, the subjects were asked to make a hooklying position in which they
bent the hip and knee joints in a lying position, with the affected arm at eleven O’clock and the
other arm comfortably placed beside the trunk.

For FES in this study, the FES treatment machine (Microstim, Germany) was used. FES was
performed in four channels in a stable sitting position, with triceps, anterior fascia of the deltoid,
wrist and finger extensors, and wrist and finger flexors.

For the statistical analysis in this study, the mean #standard deviation was described through
descriptive statistics, using SPSS (v. 18.0; SPSS Inc., Chicago, IL). An independent sample t-
test was performed to examine the intergroup differences, and a paired-sample t-test was
performed for intragroup comparison between before and after data. The significance level of
all data was p < 0.05.

3. Results

The FMA wrist and FMA hand, and ARAT score showed statistically significant differences
between before and after the experiment in the experimental and control groups, respectively
(p < 0.05)Figure 2,3. In the comparison of treatment effects of the therapeutic intervention, the
experimental group showed a statistically significant larger change compared to the control
group (p < 0.05)Figure 4.
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Figure 2. Comparison of FMA wrist score within groups
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Figure 3. Comparison of FMA hand score within groups
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Figure 4. Comparison of ARAT score within groups

4. Discussion

The two major causes of stroke are cerebral infarction that blocks blood flow and cerebral
hemorrhage that ruptures a cerebral blood vessel. Cerebral infarction occurs when a thrombus
or embolus removed from a blood vessel because of blood clots that appear in the heart or other
body parts blocks the cerebral blood vessel [4].

Nervous system tend to have a very slow therapeutic recovery after damage and often show
an incomplete degree of recovery. Nerve injury reduces the ability to control partial or overall
motor nerve control in the area of the hernia and reduces the functional activities and quality of
life caused by sensory and motor abilities disabilities [5].

The PNF therapy for the rehabilitation of stroke patients improves functions by stimulating
the proprioceptive receptors in muscles and tendons and has been used as a representative
therapeutic intervention for rehabilitation to improve the motor skills of patients with defection
motions [6].

Various therapeutic interventions have been derived and developed in the category of PNF,
including the promotion of postural reflexes, the use of gravity to promote the motion of weak
muscles, the sue of eccentric contraction to promote the activity of agonist muscles, and the use
of diagonal exercise pattern to promote the biarticular activity [7][8].
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