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Streszczenie
Cel pracy. Celem pracy jest przedstawienie efektó w terapii za pomocą Kognitywnych Terapeutycznych Cwiczeń w poprawie funkcji
koń czyny gó rnej u pacjentki po udarze mó zgu. Materiał i metodyka. Badaną była 76 letnia kobieta cierpiąca na udar niedokrwienny
mó zgu z głębokim niedowładem połowiczym lewostronnym. Wdroż ono terapię opartą na metodzie Kognitywnych Terapeutycznych
Cwiczeń , któ ra odbywała się przez 6 tygodni, z częstotliwoś cią 3 terapie na tydzień . Ewaluacja postępó w była wykonywana co 2
tygodnie za pomocą skali oceny koń czyny gó rnej Motor Evaluation Scale for Upper Extremity in Stroke Patients (MESUPES).
Wyniki. U badanej odnotowano poprawę we wszystkich podtestach skali MESUPES. Całkowity progres wynió sł 31%. Najwyż szy
wynik odnotowano w pierwszej częś ci MESUPES I, dotyczącej ruchó w globalnych, któ ry wynió sł 45%. Druga częś ć dotycząca zakresu
ruchu w stawach zwiększyła się o 25%, natomiast koordynacja o 17%.
Wnioski. Kognitywne Terapeutyczne Cwiczenia wykazują pozytywne efekty w poprawie funkcji koń czyny gó rnej u badanej.
Słowa kluczowe:
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Abstract
Purpose. The purpose of this study was to evaluate the effects of cognitive exercise therapy on upper extremity function in a female
stroke patient.
Materials and methods. The study was conducted on a 76‑year‑old female patient who suffered an ischemic stroke and exhibited
severe left‑sided hemiparesis. The patient underwent a 6‑week therapy regimen based on the cognitive exercise treatment method,
with 3 therapy session each week. Therapy progress was evaluated every two weeks using the Motor Evaluation Scale for Upper
Extremity in Stroke Patients (MESUPES).
Results. The patient showed motor function improvement on all MESUPES subscales. The overall progress was 31%. The highest rate
of improvement (45%) was recorded on the irst part of the scale (MESUPES I), which evaluated general movements. In the second
part, the patient showed a 25% improvement in joint mobility and a 17% improvement in coordination.
Conclusion. The cognitive exercise therapy proved to be an effective treatment for improving upper extremity function of the patient.
Key words:
neurorehabilitation, stroke, Perfetti method, cognitive exercise therapy
Introduction
Stroke is nowadays one of the leading causes of death [1, 2].
With the increase of stroke prevalence, new methods of
physical therapy are being developed to improve the
functional status of stroke patients. The cognitive exercise
therapy (L’Esercizio Terapeutico Conoscitivo – E.T.C.),
developed by prof. Carlo Perfetti, an Italian neurologist, is
one such method [3, 4, 5]. It is based on the neurocognitive
theory and it is addressed towards patients with deficits and
sensorimotor disorders [6]. This method may be described as
conscious, purposeful, tactilekinesthetic identification of
different stimuli, including passive stretching and
manipulation of muscles and joints, up to a point when the
desired range of motion is achieved [7].
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Description
The study was conducted on a 76yearold female patient who
suffered an ischemic stroke two years prior to the onset of the
therapy. The patient exhibited severe leftsided hemiparesis and
was diagnosed with type 2 diabetes. The purpose of this study
was to evaluate the efficacy of the cognitive exercise therapy on
upper extremity function in stroke patients.
Intervention
Therapy program
The cognitive exercise therapy was administered over a period of 6
weeks. In total, the therapy regimen consisted of eighteen 45minu‐
te long sessions, at the rate of 3 sessions per week. The main goal of
the therapy was to teach the patient how to complete the following
task: reach for a 0.5l bottle that was placed on a table within 20cm
of her, pick it up, direct it to her mouth and put it back down on the
table. The entire task was to be done with proper upper extremity
function and proper return to the starting position (sitting without
support with hands placed on thighs). The therapy program (Table
1) was designed in accordance with the knowledge and expertise
acquired by the authors during their formal education and through
international training courses [8, 9, 10]. All of the exercises were
based on the principles of the cognitive exercise treatment method.
Each session began with the formulation of a perceptual hypothesis,
which was later falsified using neurocognitive questions and thro‐
ugh the exercises, during which the patient had to work together
with the therapist and had to be focused on consciously performing
the movements [11, 12]. The therapy sessions were conducted with
the aid of physical therapy equipment (Fig. 15) [13]. The main
aims of the therapy program were as follows: to improve upper
extremity coordination, motor control, and motor planning; to redu‐
ce muscular hypertension and pathological irradiation; to improve
proprioception and exteroception; and to increase motor unit recru‐
itment and tactilekinesthetic sensitivity. In the course of the thera‐
py, the patient was to learn the proper movement of the shoulder
joint (flexion, extension, rotation, and abduction); the elbow joint
(supination, flexion, and extension); the wrist joints, and the medial,
proximal, and distal interphalangeal joints (extension). The patient
also worked on improving movement quality and function of the
upper extremity. The therapy regimen included exercises 16 (Table
1), which were modified using the first and the second degree of the
Perfetti method. The number of surfaces to be discriminated, the di‐
stance to be assessed, the direction of the movement, the shapes of
the objects, and the neurocognitive questions were changed thro‐
ughout the therapy period. Initially, some of the exercises were
performed with the patient lying down to avoid excessive muscle
tension. In later stages of the therapy, the patient was is a sitting
position. During each therapy session, progress in improving the
patient’s quality of life by enabling her to drink from a bottle
without assistance, was evaluated.
Clinical study
Therapy progress was evaluated every two weeks using the Mo‐
tor Evaluation Scale for Upper Extremity in Stroke Patients
(MESUPES). This scale is used for assessing therapy progress in
hemiparetic upper extremities and was created specifically for the
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Table 1 Example exercises included in the cognitive exercise therapy
Exercise illustration

Therapy description
The motor task is performed at the first degree of CET (with eyes closed). The pa‐
tient is to identify the texture of a surface. While the therapist is moving the pa‐
tient’s finger along a surface, the patient consciously compares the sensations and
identifies the texture. The patient describes tactile sensations, comparing them to
past experience or to the sensations coming from an unaffected limb.

Equipment used for the surface discrimination task
The motor task is performed at the first degree of CET (with eyes
closed). The patient is to assess the distance between the finger and the
surface. While the therapist is moving the patient’s finger, the patient
consciously assesses the change in location, specifying the source of the
movement and explaining why they think a movement occurred.

Equipment used for the distance assessment task (between the finger and the surface)
The motor task is performed at the first degree of CET (with eyes closed). The
patient is to identify the shape of the surface. While the therapist is directing the
patient’s movement, the patient consciously forms a perceptive hypothesis of the
surface, verifying its accuracy by comparing it to past experience or to the
sensations coming from the unaffected side of the body.

Equipment used for shape discrimination task
The motor task is performed at the second degree of CET (with eyes closed and
intentional movements). The patient learns how to properly locate the upper
extremity in space and time, use precision grip, and perform movements accurately.
The therapist directs the patient’s upper extremity, changing the direction of
movement and the texture of the surface.

Equipment used for teaching how to grasp objects and discriminate surface
Motor task performed at the second degree of CET (eyes closed, intentional movements). The
patient practices reaching with their hand, coordinating movements, and engaging proper mo‐
tor patterns and muscle chains. The patient also practices forward flexion, abduction, shoulder
joint rotation, flexion and extension in the elbow joint with proper muscle tension. The thera‐
pist assists the patient, changing the amplitude, the speed, and the direction of the movement.

Equipment used for the distance assessment task (between the finger and the surface)
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The motor task is performed at the first degree of CET (with eyes closed). The patient
works on developing proper spatiotemporal orientation. The patient assesses the location
of the upper extremity during forearm supination and pronation. While the therapist is
moving the patient’s forearm, the patient consciously assesses the change in location, spe‐
cifying the source of the movement and explaining why they think a movement occurred.

Equipment used for assessing the location of a weight in space
CET  cognitive exercise therapy
MESUPES – Motor Evaluation Scale for Upper Extremity in Stroke Patients

Fig. 15 Equipment used in the
cognitive exercise therapy (CET)

method developed by prof. Carlo Perfetti. It consists of two parts
(degrees): the first is concerned with passive movement of the
entire upper extremity. At this stage, the patient’s movements are
evaluated on a 5 point scale, in which the scores are as follows: 0
– the patient cannot adequately adapt muscle tone; 1 point – the
patient can adequately adapt muscle tone during at least part of
the movement; 2 points – the patient demonstrates functionally
and qualitatively correct muscle contraction in at least part of the
movement; 3 points – the patient can partially perform the mo‐
vement; 4 points – the patient can perform the total range of the
movement without assistance, but slowly and with great effort; 5
points – the patient can perform the movement normally. The
next part of the assessment is conducted in a sitting position and
evaluates: 1) the range of dynamic motion of the hand joints 2)
hand coordination and the ability to perform complex move‐
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ment. The patient is assessed a 2 point scale, in which 0 – no
movement; 1 point – movement with normal orientation of the
fingers or the wrist during object manipulation; 2 points – the
whole movement is performed correctly [14, 15].
Results
The patient showed motor function improvement on all MESUPES
subscales. The overall progress was 31%. The progress in specific
movements was preceded by progress in general movements. The
first part of the MESUPES scale shows changes in upper extremity
function – the greatest progress was observed between the onset of
the therapy and its fourth week. The results recorded in the sixth we‐
ek of therapy were not significantly different from those recorded in
the fourth week, which suggests that the effects of the therapy nor‐
malize with time. An opposite effect was observed with regard to
specific movements, hand movements, and motor coordination. The
best results in these areas were recorded in the later stage of the the‐
rapy. The greatest progress was observed in the fourth and sixth we‐
ek of the therapy. The longterm goal of the therapy program was
partially achieved. The patient learned how to control the movements
of her upper extremity, when reaching for the bottle, but she was
unable to grasp it firmly enough. Hence, she frequently attempted to
compensate the movement in the flexion phase. In the final stage of
the therapy, the success rate for the task was 33%, as the patient was
able to successfully complete it once every three attempts. In forward
flexion movements and forward flexion with abduction, the patient
reached the second degree of the cognitive exercise therapy. The re‐
maining elements of the therapy program were performed within the
limits of the first degree. The spatiotemporal relations and the tactile
kinesthetic relations of the upper extremity were improved. The pa‐
tient gradually learned how to engage in proper motor interactions.
She was able to correctly assess the location of the upper extremity
with regard to the midline and other parts of the body. Her ability to
divide and to selectively direct attention also changed. She exhibited
less pathological muscular tension and fewer incorrect motor
patterns. Her movements became more fluid and coherent. The
dominance of flexor muscles over extensor muscles in the forearm
was still evident, but its degree has decreased in course of the
therapy. The patient was able to imagine and visualize motor
situations that she experienced in the past.
Discussion
The cognitive exercise therapy proved to have a positive effect on
improving upper extremity function of the examined stroke patient.
However, there are still few studies that show the Perfetti method to
be an effective treatment. Most of the available literature is concer‐
ned with using the cognitive exercise therapy to improve upper
extremity function, but the assessment methods used are very diver‐
se. Lee et al. [16] investigated the efficacy of the cognitive exercise
therapy in 16 chronic stroke patients. The purpose of the study was
to evaluate the effects of the Perfetti method on upper extremity
function and to compare it with a conventional therapeutic treat‐
ment. The therapy period lasted for 8 weeks, with five 60minute
sessions per week. The evaluation was conducted using the Fugl
Meyer assessment (FMA), the manual function test (MFT), the Mo‐
tor Activity Log, and the Stroke Impact Scale. The study showed si‐
gnificant improvement in upper extremity function, activities of
daily living, and quality of life [16]. Chanubol et al. [17] compared
the Perfetti method with conventional occupational therapy for im‐
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proving upper extremity function in stroke patients. The study inclu‐
ded 41 participants who were diagnosed with stroke for the first time
and did not exhibit any major language or cognitive impairments.
The participants were randomly divided into two groups. The therapy
regimen consisted of twenty 30minute sessions that were conducted
5 times a week for 4 weeks. One group attended cognitive exercise
therapy sessions, while the other participated in conventional occu‐
pational therapy. The results of the study were assessed using the Ac‐
tion Research Arm Test and the Barthel Index. The study showed
improvement for both groups, but the difference between them was
not statistically significant. Wongphaet et al. demonstrated the effects
of cognitive exercise therapy on chronic stroke patients and traumatic
brain injury patients. The study assessed 7 patients who underwent
a 2.5 monthlong therapy. Their progress was evaluated with the Ac‐
tion Research Arm Test. All of the participants showed an improve‐
ment (7.7 points on average) [18]. Romeo describes using the Perfetti
method to treat a 43yearold stroke patient with hemiparesis of the
right side of the body [19]. In this case study, he observed a reduction
of muscular hypertension at the elbow joint, the wrist joints, and the
interphalangeal joints. The participant was able to discern surface te‐
xture and shape, and the location of the body in space. The partici‐
pant’s tactilekinesthetic sensitivity also improved.
Conclusions
The cognitive exercise therapy proved to be an effective treat‐
ment for improving upper extremity function of the patient. The
results of this study and other similar studies are encouraging
enough to warrant further research with larger sample sizes.
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