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Improved Function of Hemiplegic Upper Extremity after
Cognitive Sensory Motor Training Therapy in Chronic
Stroke Patients : Preliminary Report of a Case Series

PARIT WONGPHAET, MD¥*, WIJITRA BUTRACH, BSc*,
SIRILUCK SANGKRALI BSc*, CHATTAYA JITPRAPHAI MD*
Abstract

Background : Recovery of upper extremity functions after a severe stroke and traumatic brain
injuries (TBI) have generally been less than satisfactory. The "cognitive sensory motor training therapy”
is a relatively new method claimed to improve motor control using a specific type of repetitive sen-
sory and motor re-learning protocol. There has been no previous study demonstrating the effectiveness
of this method.

Objective : To investigate the value of the cognitive sensory motor training therapy to improve
upper extremity motor function in chronic stroke and TBI patients.

Material and Method : Seven patients with persistent impaired upper extremity functions
for over 6 months after a stroke or TBI were trained with the cognitive sensory motor training therapy
program. Hand and arm functions were measured with Action Research Arm (ARA) test before the
beginning of the study and once a month thereafter. Data were analyzed retrospectively.

Results : There was improvement of ARA scores in all of the trained patients. On average
there was an increase of the ARA score of 7.7 points during the average training time of 2.5 months.

Conclusion : The cognitive sensory motor training therapy may be an effective method for
motor rehabilitation of chronic stroke or traumatic brain injured patients. Further prospective ran-
domized control trials are justified and required.
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It is well known that poor hand and arm
functional recovery causes more severe disabilities
after a stroke and Traumatic Brain Injury (TBI) than
equally severe impairment of lower extremity func-
tion(1). Results of rehabilitation are frequently less
than satisfactory regarding restoration of hand func-
tion. This is particularly true in the case of stroke
patients with severe motor impairment(2-3). It was
generally held that there is no effective therapy to
restore hand and arm function of chronic stroke
patients whose arm function is still severely limited
after 6 months post stroke. Even though it has been
shown that repetitive task oriented training in combi-
nation with continuous restraining of the healthy arm
during waking hours can improve the upper extremity
function of chronic stroke patients, only those who
are not too severely affected are eligible for such a
training program(6-9). There is still a tremendous
need for more effective rehabilitation methods to
improve hand functions in chronic patients with
severely impaired upper extremity function.

Cognitive sensory motor training therapy
is one of the several therapy techniques claimed to
improve hand function in stroke patients(10,11), This
therapy, also known as Perfetti’s method, was deve-
loped by Professor Carlo Perfetti in Italy and has
become popular in several parts of Europe, especially
in German, Italy, Spain and Austria. It is based on
the assumption that normal control of movement is
actually a cognitive process, in which the person
senses and interprets kinesthetic sensation and can
simultaneously select and modify the appropriate
motor programs. It is believed that such a program
that emphasizes primarily on training of selective
attention and kinesthetic sensory perception will result
in better functional outcome. Even patients who can-
not actively move the limbs can "actively"” participate
in the training process due to it’s emphasis on sen-
sory perception tasks, especially in the early phase
of training. However, there has been no previous
research to verify or deny these claims.

The authors started using this technique for
rehabilitation of chronic hemiplegic patients in the
stroke clinic at Ramathibodi Hospital in March 2002.
The aim of the present study was to investigate whether
the cognitive sensory motor training therapy is of
value for upper extremity motor function in chronic
stroke patients.
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MATERIAL AND METHOD
Subjects

Patients of the stroke rehabilitation clinic at
Ramathibodi Hospital with impaired upper extremity
function after a stroke or traumatic head injury over
6 months, who were able to cooperate with the train-
ing procedure and could come to follow-up evaluation
and training at least once a month were included.
Patients with aphasia and/or other cognitive impair-
ments were excluded only if the patient could not
adequately and actively participate in the training.
Low motivation to train for improved function, inabi-
lity to comply with regular home training programs
(e.g. lack of caregiver support) and incomplete
records of hand function evaluations were the exclu-
sion criteria. Seven patients were included in the
study. There were 6 males and 1 female patient. Their
average age was 52 years old. At the time of this
report five are still in the training program. The train-
ing period are between 1 to 6 months (average 2.5
months).

Training program

Details and content of the training program
were carried out according to a standard text written by
the originator of the technique(10), Typically, during
the early stage of training the therapist passively moved
the hemiplegic arm and then asked the patient to
perceive this limb position. The therapist may move
the limb over training material and the patient must
then try to perceive the shape of that object. Functional
training such as reaching, various grips, grasp and
pinch functions were taught in the later stage of the
training program. An attempt was to train each patient
in the out patient department for at least one or two
45-minute sessions per week. Every patient and their
relatives were instructed on a home training program
which was appropriate for the patient’s sensory-motor
ability. Two patients (patient number 1 and 5, Table
1) received only the home training program because
they could not afford to come for the training sessions
at the hospital. The training was continued in all
patients until a plateau was reached or if patient wished
to discontinue for any reasons. These patients received
no therapies or training except cognitive sensory
motor training therapy.

Out come measures
Hand functions were measured with Action
Research Arm (ARA) test(12,13) During the test the
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patients performed each of the 19 standardized tasks
twice. Scores were given according to the observed
performance in each task. Score 0 was given when
the patient could not successfully perform even part
of the task. Score 1 was for patients who could per-
form part of the task. For example, when a patient
could pick up a test object but could not place it in
the required place. Patients who performed the task,
but in an abnormal movement pattern or slowly was
given score 2. Score 3 was for the apparently normal
movement executed. The total score was then calcu-
lated from the sum of scores obtained for each task.
The lowest possible score was zero, implying total
inability to use the arm for any function. Highest
possible score was 57, which represented full normal
hand and arm functions. This test proved to be valid
and highly reliable. The ARA hand function test was
done at the beginning of the training program and once
every month thereafter until termination of training.
Patients received no other training to improve hand
functions.

RESULTS

As shown in Table 1, 5 of the patients had
a stroke and 2 of them had TBI. The average dura-
tion from brain insult until beginning of cognitive
sensory motor training was 12 months. There were 4
patients with left versus 3 patients with right hemi-
paresis. The training duration ranged from 1 to 6
months (average 2.5 months). The average ARA scores
at pre-training and last assessment were 22.2 and 30.0
respectively. All patients showed some improvement
ranging from 3 to 12 scores. The average improve-
ment was 7.7 scores.

Scatter plots between ARA scores at the
beginning of the program versus improvement after
training, and a trend line, are shown in Fig. 1. Even
though there are not enough data pairs for mean-
ingful regression analysis, there is an observable trend
suggesting that greater improvement in ARA scores
after training may be associated with greater ARA
scores at the beginning of training. Advances age
seems not to be the major predictor of low respon-
siveness to therapy because the patient whose ARA
score improvement was greatest happened to be the
oldest in the study (76 years old, patient number 6 in
Table 1).

DISCUSSION
According to the generally accepted theory,
very little spontaneous recovery can be expected in

Patients demographic, amount of training and changes of hand functional assessment scores.

Table 1.

Current status

Duration
of training

Improved
ARA scores

Side of Number of ARA scores  ARA scores
total formal

hemiparesis

Months after

Diagnosis

Age
(years)

Sex

Patient

after training

at the
beginning

brain insult
until training

number

(month)

training
sessions

(months)

Loss to follow-up
Ongoing training
Ongoing training
Ongoing training

45

Lt
Re.
Lt
Rt

Stroke : infarction
Stroke : ICH

TBI
Stroke : infarction

TBI

47
39
54
74

Male
Male
Male
Female
Male

Ongoing training

40

36
41

Rt.

24

24
76

Training discontinued,
patient satisfied with

52

14

Lt.

Stroke : infarction

Male

"normal” hand function

Ongoing training
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10

Lt. 13

13

Stroke : pontine infarction

48

Male

25
1.7

222 30 7.7
16.3 18.8 37

5.4
5.8

13.7
5.8

52
19

Mean
SD

581
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ARA scores at the beginning of training
Fig. 1. Changes of ARA scores after training.

a group of chronic hemiparetic cases. So, despite the
lack of a control group for comparison, positive results
observed in every studied patient suggest that this
form of therapy technique is effective. It is unlikely
that these improvements are due to chance or mea-
surement variation because ARA has been shown
to produce very high test-re test reliability(12,13),
Patients with fewer severe motor impairments seem
to benefit more but nevertheless, even those with
initial ARA scores of zero also made some gain. Since
the amount and frequency of therapy sessions at
the hospital were quite limited in the presint study
(average 5.4 sessions per patient during the average
2.5 months of training) and since many of the patients
are still continuing to improve, it is possible that
more intensive and extensive training may yield even
greater improvements.

These positive results are compatible with
those of other investigators who reported upper
extremity motor function improvements after sen-
sory discrimination training(14,15) or sensory feed back
coupled with motor training(16-18), However, these
studies did not quantitatively measure the improve-
ment of hand functions with the same assessment tool
as in was used, in the present study so their results
can not be compared with the presented patients.

Recent longitudinal functional magnetic resonance
imaging (fMRI) of patients recovering from a stroke
imply that the extent of motor recovery may depend
not only on the extent of damage to the primary motor
cortex, but also the amount of activation of the remain-
ing cortico-spinal connections(19:20), This is espe-
cially true not only in the early phase of functional
recovery(21), but also during control of "recovered”
fine movement after a stroke such as single finger
tapping(22,23), The authors postulated that such sen-
sory based training as used in the present study, which
requires a high level of patient attention, may induce
activation of the otherwise "silent" cortical neurons
including their corticospinal connections and thus
enable a more functional neuronal re-organization. If
this is true, such techniques may induce even better
recovery if applied in the sub acute stage after a stroke
in which brain plasticity is known to be much greater
than in the chronic stage.

Serial functional brain imaging studies and
a prospective randomized clinical trial comparing
functional outcomes and between chronic and/or sub
acute stroke patients receiving this cognitive sensory
motor training versus those who have undergone the
standard rehabilitation program is thus justified and
needed.

(Received for publication on October 3, 2002)
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