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Introduction
The stroke rehabilitation is a relatively new fi eld, which had to 

fi ght against negativist attitudes of several health professionals 

who, up to the middle of the last century, continued believing 

that the lack of neuronal division capacity suggested that after 

the brain lesion only remained to wait a miraculous attitude of 

the nature through an inexplicable spontaneous restitution.1

The natural course of the disease, if both are of ischemic or 

hemorrhagic etiology, is very variable. Though the initial mortal-

ity might reach values of 19 to 28% in the fi rst month, the survi-

vors might recover an adequate functional level up to 50% of the 

cases within the fi rst 6 months, with a correct rehabilitation pro-

gram.2

Likewise, it has been discussed in scientifi c means if the reha-

bilitation program of the stroke were effi cient or not. A great part 

of the critics came from different methodologies when compar-

ing the effectiveness in the results of different treatment centers, 

or by attributing the good result to the mentioned spontaneous 

partial neurological recoveries. However, and specially during 

the last decade, several studies confi rmed the effectiveness of this 

type of program when applied to chronic patients on whom a 

spontaneous improvement is not foreseeable, though it still has 

to be solved in a defi nitive way if a specifi c program is better 

than another.3

Objectives in the stroke rehabilitation
The neurological rehabilitation is an active process in which the 

combined use of medical, therapeutical, social, psychological, 

educational and vocational measures are aimed to recover and/or 

compensate the altered functional capacities and to improve the 

personal autonomy of the individual with brain damage in order 

to achieve the better family, socioeconomic, school and labor in-

tegration of the patient and his/her environment in this way, all 

this with the aim of improving his/her life quality.4 In this sense, 

the rehabilitation process has to act on multiple levels, in a simul-

taneous and coordinated manner, and focus on the functional ac-

tivity of the patient in his/her environment.

Methodology of the rehabilitation
The effective rehabilitation model in the stroke is the one that 

optimizes a lively offer of health and social services and a suf-

fi cient help system for the carer, family and the environment. 

This model requires an extensive coordination among the dif-

ferent bodies: health, social security and social services. The 

promotion and vertebration of the existing associations of the 

affected persons are also indispensable as well as the speciali-

zation of multiprofessional teams and the dynamization of a lo-
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cal services network, which are real supports of this compre-

hensive attention.

The perfect rehabilitation system has still to be defi ned, main-

ly due to the complexity of the central nervous system and to the 

huge variability of factors that have an infl uence on the life of 

each patient and his/her family.5 It seems reasonable that, fi rst, an 

exhaustive assessment of the patient and his/her environment is 

undertaken, before the planning of the customized treatment pro-

gram. According to our experience, this assessment cannot be 

performed in only one consultation. Each patient is different and 

there are multiple factors to be analyzed, as the type and exten-

sion of the lesion, its etiology and the initial treatment, its locali-

zation and the presence of pre-existing or associated co-morbid-

ity, the coma duration, etc.

Regarding to the treatment, there is a wide consensus among 

experts that states that the model has an infl uence on the fi nal 

results. The exclusive medical model turns out to be less effec-

tive than the multidisciplinary one, in which several profession-

als work on a same patient, from their own unit, with a hierar-

chical system and irregular communication courses. The 

individual approach produces mediocre results regarding to the 

interdisciplinary approach, in which the professionals make up 

a team and have periodical meetings in which they determine 

common objectives with a horizontal system. Therefore, this 

approach in which all the members of the team focus the activ-

ity on the patient and work knowing at each moment what the 

rest of their colleagues perform, recommending concrete ap-

proaches with independence as regards to the area they handle, 

it has been demonstrated as the most adequate in this sort of pa-

tients.

The concept of temporality is also decisive. The starting mo-

ment should be as early as possible, defi ning always the objec-

tives in relation to the evolution moment of the patient and the 

subsequent work methodology; as the patient evolves, the inten-

sity of the treatment and its duration also evolves. The effort of 

the intensive programs has to be done during the periods of max-

imum activity of the neuronal plasticity. 

The treatment planning should be in detail, defi ning general 

and specifi c objectives and stating an order for the functions to 

be rehabilitated and an estimated time for its achievement, with 

a periodical revision of the objectives and the re-evaluation. The 

scientifi c data taken from the existing literature suggest that the 

effects of the rehabilitation are specifi c, otherwise said, focused 

on the activity that is being trained, but not generalizable, result-

ing diffi cult to justify the validity in external environments of 

functions developed with programs performed only in the prac-

tice.6

Fundamentals applied 
for the stroke rehabilitation
Brain plasticity
The distal terminations of the neurons, the dendrites, remodel 

themselves incessantly, varying also the morphological composi-

tion and number of synapsis, with the cells that go along with the 

glial and their interactions. All these structural changes may be 

induced by new learning or specifi c motor performances, creat-

ing expectations that the brain reorganization might be infl u-

enced, at least partially, by specifi c interventions. However, the 

investigations are performed on animal models, sometimes diffi -

cult to extrapolate to the human brain, and have to deepen more 

in aspects as the interconnections among associative areas. A 

hopeful fi eld is opened with the possibility that the transplants of 

embrionary stem cells may restore some of these lost functions. 

We refer to the interested reader to two excellent reviews about 

the subject: one, the monograph of the German team of Dr. 

Witte,7 and the other, more recent, of the Spanish group led by 

Dr. Nieto-Sampedro and the Instituto Cajal de Neurobiología of 

CSIC.8

Neuroimaging techniques
The static imaging studies (computerized axial tomography 

[CAT]), nuclear magnetic resonance [NMR]), provide informa-

tion about the topographic type but scarce functional repercus-

sion; at present, the possibility of studying the “functioning” 

nervous system have a great impulse to the investigations. The 

development of these new techniques (Transcranial magnetic 

stimulation, positron emission tomography or functional NMR) 

shows through systematic scanning, that the brain, even in an 

adult with struck brain damage, has a greater plasticity than 

thought. The evidence of the great interest of these techniques is 

the high number of articles published during the last fi ve years in 

the American Journal of Neuroradiology, offi cial journal of the 

American Society of Neuroradiology. 

Motor relearning program
Initially created by Carr and Shepherd9 for the re-education of 

cerebrovascular accidents, its use is generalized in patients with 

other forms of brain damage. The learning of a new motor activ-

ity or a previous one requires teaching the patient again about ef-

fi cient strategies to achieve functional movements, adapting him/

her in a different manner to the variations of the environment. 

This learning requires a repetitive and continued practice and 

creates the conditions for a high motivation by the therapy, both 

for the patient and his/her family. This approach seems to dem-

onstrate a higher effectiveness than other conventional therapies 

for neurological patients. Conceptual examples of this methodol-

ogy are the movement restriction therapy on the health side for 

lower limbs and the suspension walking on a rolling carpet with 

partial discharge of the weight for lower limbs.

New technologies for the rehabilitation
There are multiple trials addressed to apply new technological 

solutions in the rehabilitation fi eld. An example of this interest is, 

among others, the use of a computer in the neuropsychological 

rehabilitation. The system reinforces the good choices when en-

countering concrete situations, analyzes the data and controls the 

evolution, and the program can increase the exigency and the dif-

fi culty of the works according to the patient’s performance. A ro-
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botized system (MIT-manus) was designed some years ago at the 

Massachusetts Institute of Technology (MIT) for the motor func-

tion of the hemiplegics of the upper limbs, which improved the 

motor recovery of the muscles affected on the paretic side.10 The 

use of tele-rehabilitation and the tele-consultancy is getting gen-

eralized in the United States, specially for patients in far away 

communities or with scarce resources, and in the case of evolu-

tion follow-ups and self-references.11 The possibilities that the 

domotics offers for these patients with special needs are of great 

interest and the investigation efforts that are performed in our en-

vironment are also relevant.12 

Rehabilitation of the perceptive disorders
They can be defi ned as the disorders that cause the loss of the 

capacity to organize, process and understand the visual senso-

rial and/or tactile-kinesthetic information and act adequately on 

the basis of the received information.13 The estimated incidence 

is in the region of 20 and 40% of all the patients with cerebro-

vascular accidents, that might be affected by homonymous 

hemianopsia and unilateral negligence.14 These disorders com-

prise a wide spectrum of symptoms and alterations that can co-

exist in an associate manner considering the damage and they 

are manifestations of lesions in cortical structures. In the negli-

gence, the patient losses the attention capacity towards the part 

of the body or the environment contra-lateral to the brain le-

sion. The person has a reduced capacity to see, listen or per-

form movements in half of his/her environment, and therefore 

his/her functional repercussion implies that he/she cannot per-

form many activities of the daily life such as feeding, reading 

and dressing.

The scientifi c literature demonstrates widely that the percep-

tive disorders are related to an inadequate functional prognosis 

after the rehabilitation treatment, as that said prognosis worsens 

when several disorders are associated.15,16

Interventions to modify the negligence
•  Activation from the negligent visual fi eld. In the case of patients 

with heminegligenc, the activation should be unilateral and be 

performed preferably on the parethic side as the bilateral acti-

vation might cause motor extinction phenomena, with cancel-

lation of the activity of the affected hemisphere (demonstrated 

by means of functional neuroimaging techniques) when both 

hemispheres are activated simultaneously. The patients with in-

attention do not direct their eyes towards the contra lateral af-

fected hemisphere of the visual fi eld. Therefore, the continuous 

retro alimentation is essential by means of the correct position-

ing and the use of verbal orders by the therapists and/or main 

carers, readdressing the visual and motor control towards the 

action and the proposed movements.

•  Orientation of the trunk. In order to facilitate the control of the 

heminegligent, referred to one of the hemi-bodies, it is consid-

ered that the body rotation of 15 degrees towards the negligent 

side improves the motor and visual control of the tasks that has 

to be rehabilitated. 

•  Stimulation of the negligent side. The use of mirrors in the 

healthy side in order to stimulate exercises of objects reach 

with the heminegligent side on the image refl ected in the mir-

ror. 

Interventions for patients with campimetric affectation 
due to homonymous hemianopsia
Three strategies have been used for this type of patients:

•  Optical helps. They have been used frequently, though no ran-

domized clinical trials have been performed that demonstrate 

the effectiveness. The basis is to try to expand the visual fi eld, 

and is performed by means of the adaptation of prisms. These 

prisms might be standard, following the classic concepts of 

Frenkel, and are applied to common glasses, replacing the im-

age when the patient looks through the prism, though with the 

inconvenient to create an escotoma in the primary position of 

the sight. In order to solve the previously mentioned, Peli17 de-

veloped a system of multiplanar vision using monocular prisms 

per peripheral sectors that improve the vision in the lateral po-

sitions of the sight, though without affecting the central sight.

•  Restoration visual training. Commercialized as VRT (Vision 

Restoration Therapy) by the company Nova Vision AG and ap-

proved by the American Food and Drug Administration in 

2003, it consists of a program of repetitive stimulation by 

means of luminous stimulus located in the transition zone be-

tween the affected visual fi eld and the healthy one, applied 

through a computer program, the patient can perform the train-

ing at the therapy place or at home.

•  Reading techniques. The right hemianopsias usually cause 

greater diffi culties for the reading. It can be compensated in an 

easy manner using rulers to correct the line when reading the 

text or rotating the page 90° in order to read from up to down 

instead of left to right. 

Training by means of visual scanning exploration
Though not much known in our environment, the training tech-

niques by means of the visual scanning exploration have been 

protocolized and developed 20 years ago at the Rusk Institute of 

Rehabilitation of New York, applied specially to patients affected 

by cerebrovascular accidents.18 Though they are still used as they 

cause relevant improvements and lasting in the performance ac-

cording to the evaluations of the defi ciency level, there is not suf-

fi cient objective data so as to confi rm or exclude its effect in the 

discapacity or in the destination at hospital discharge. These 

compensating visual motor strategies are developed in a system-

atized program in three phases: 

•  Long eye movements are performed initially towards the blind 

side, avoiding the typical saccadic movement of the hemianop-

sia.

•  Visual searches are practiced afterwards on projected images in 

order to improve the visual-spatial organization.

•  Finally, the two previous strategies are integrated, generalizing 

them to the daily activities and the usual environment of the pa-

tient.
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Cognitive rehabilitation
The problems related to the visual-spatial diffi culties are due to 

the loss of spatial references, either due to problems of the vis-

ual fi eld loss or perceptive problems (agnosy), attention prob-

lems or diffi culties of the executive function, which cause an 

ineffi cient search of information. The visual-spatial process de-

pends on a group of different processes, and the diffi culties 

might be caused by a defi ciency in any of them.19 The capacity 

of keeping the attention has a wide representation, demonstra-

ble by means of functional neuroimaging techniques, in the 

right brain hemisphere, specially in the front-parietal area. As 

most of the patients with heminegligence show disorders in the 

sustained attention, the training strategies of such attention im-

prove the results in the inattention test. Finally, it has been 

demonstrated that a cognitive rehabilitation program for pa-

tients with unilateral negligence improves the capacity to com-

plete specifi c evaluation tests, as in the cancellation or determi-

nation tests of the middle point of a line. However, its effect on 

the capacity to perform the most important daily tasks is still 

uncertain.20

Management of the knowledge 
for patients and their families
Increasingly, the affected patients and their families want to 

know in order to be able to participate in the decisions that affect 

them in shared manner. Some examples of this disclosure of 

knowledge are the web sites of the network addressed to offer in-

formation about the stroke to the general public, managed by the 

North American organization of patients, or the web site of 

Cochrane collaboration for users under the motto “helping peo-

ple make well-informed decisions about health care”. 

Other alternatives
At the present status of the knowledge, it is convenient to be 

strict when choosing the programs or specifi c techniques of reha-

bilitation for patients with stroke. In this sense it is not frequent 

to fi nd advertisement about certain systems that achieve excellent 

results. The anxiety of the patients or their careers encountering 

serious limitations tends them to try “everything”.

One example is constituted by the craniosacral therapy, 

which consists of treating the dysfunctions, the hypermobility 

or the hypomobility that can be found in the skull. The system-

atic revision of articles published on this therapy as co-adjuvant 

of the rehabilitating treatment in brain injured patients con-

cludes that there is no evidence that this therapy provides ben-

efi ts to these patients but adverse effects have been described 

about it; moreover, the feasibility of the measures used in such 

therapy, developed in the 60´s, could not be validated by recent 

and more solid neurophysiologic investigations.21 An adequate 

relation between the patient, his/her careers and rehabilitating 

medical team shall contribute to the screening of these alterna-

tives, most of them with a marked spurious interest and shall 

offer the adequate information for the taking of decisions to be 

as effective as possible.

Peculiarities of the stroke rehabilitation 
in diabetic patients
The diabetes mellitus is clearly one of the most important risk 

factors for the ischemic stroke, especially in patients younger 

than 65 years.

Approximately 42% of the ischemic strokes are attributed to 

the diabetes effect, in an isolated or combined manner with the 

blood hypertension. Moreover, it is associated to a higher post-

stroke mortality and worsens the functional results.22

The diabetic patient should be re-evaluated before the hospi-

tal discharge, in order to defi ne and look for solutions to the as-

sociated disorders, as the hemiparesia of the dominating upper 

limb (that requires the re-learning of the non-dominating hand 

for the insulin administration), the ataxia (that requires the use 

of helping techniques for the stabilization of the hand when 

performing glycemia determinations or insulin injections), the 

visual-perceptive disorders (that compromise the dosage and 

worsen a visual function already affected by the underlying 

retinopathy and that require solutions as the previously exposed 

ones) and the multiple cognitive defi cit (attention, concentra-

tion, memory, executive functions, etc.) or communication 

(aphasia), real responsible of the greatest loss of functional in-

dependency and that usually require a specifi c training by the 

main career of the patient with this pathology, which, at least in 

the initial phases, is unable to control the glycemic profi le ad-

equately.23

Conclusions
To sum up, there are multiple forms of performing a stroke reha-

bilitation program. Thus, the home programs, intensive outpa-

tient programs, outpatient of maintenance or residential mono-

graph, the programs of social and labor reinsertion and in the 

specifi c programs for specifi c disorders are different ways of fo-

cusing a very complex problem. In the group of patients of young 

age, the programs should also be complemented with school and 

educational rehabilitation and in patients in coma conditions or 

minimal conscience, with even more specifi c programs.22 ■

Practical considerations

•  The early inclusion in a rehabilitation program after a 
stroke is very important in order to achieve a functio-
nal improvement of the patients; the objectives shall 
depend on the evolution moment. 

•  The interdisciplinary model, on which multiple profes-
sionals work on in a coordinated manner on a same 
patient, has proved to offer better results than other 
models.

•  Among the applied rehabilitation techniques after the 
stroke, we can point out the motor re-learning addres-
sed to specifi c tasks, the use of new technologies and 
the multiple procedures for the rehabilitation of the 
perceptive disorders.
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