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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
tionO). 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(2-5). 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(IO, II). 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 I 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 I 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 techniqueOO). 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 I 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) test02,13) During the test the 
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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 reliability02,13). 
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 training06-18). 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 (tMRI) 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 connections09,20). 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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