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Abstract
Stroke is the leading cause of disability and one of the leading causes of death in the world. The 
number of stroke survivors is projected to increase by 25%, which is a major financial challenge for 
society given that stroke survivors are living with major and long-lasting consequences including 
immobility. Physiotherapy plays a significant role in the rehabilitation of patients' functional 
movement after the stroke occurs. Neurophysiotherapy divides into acute phase, subacute phase 
and chronic phase according to the time of recovery. The aim of the paper is to review those 
interventions based on expertly and scientifically proven effects by reviewing available physiotherapy 
interventions and methods.

The complex field of Neurophysiotherapy needs to be directed towards specific and scientifically 
effective methods of treating patients affected by a stroke. For the problem reasoning approach 
of physiotherapy treatment of patients affected by a stroke it is recommended: early mobilization, 
treatment of shoulder pain and subluxation, mobilization of the feet, treatment of somatosensory 
functions, balance, muscling from sitting to standing, muscle strengthening and endurance 
exercises, cyclic bilateral arm and leg training, gait training, mirror therapy, CIMT, application of 
robotics and virtual reality, hydrotherapy, electrotherapy, and education and social activation of the 
patient and his or her family.

Conclusion: It is necessary to constantly monitor and research new methods of treatment and 
evidence of the effectiveness of individual methods. Specific recommendations for physiotherapy 
treatment of a patient after a stroke can assist the physiotherapist in day-to-day clinical practice 
and standardize effective treatment methods. Recommendations for physiotherapy treatment for 
a patient with disabilities after a stroke allow the physiotherapist to develop a creative approach in 
treating the patient within physiotherapy based on scientifically proven methods.
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Introduction
Stroke is defined by The World Health Organization (WHO) as rapidly developed clinical signs 

of focal or global disturbance of cerebral function, lasting more than 24 h or until death, with no 
apparent non-vascular cause [1]. Although this definition is still in use, it mostly relays to clinical 
symptoms so American Heart Association (AHA) and American Stroke Association (ASA) consider 
it outdated. While the definition is outdated, none of the associations mentioned above, nor any 
other respected organization has not yet formally adopted a modern version of the definition [2,3]. 
A stroke is the leading cause of disability and death in the world, and it is defined as neurological 
deficit which can be caused by narrowing and blocking of the artery which causes ischemic stroke, 
apropos rupture of the blood vessel which is called hemorrhagic stroke. Both retinal and spinal 
stroke are pathological subtypes that include ischemic stroke while Intracerebral Hemorrhage 
(ICH) and Subarachnoid Hemorrhage (SAH) are subtypes of hemorrhagic stroke. Also, as one of 
the neurological disabilities caused by vascular origin, a temporary interruption of blood flow to the 
brain may occur, which does not cause permanent neurological damage? [2-5].

A stroke affects more than 600 thousand Europeans every year, and predictions are that by 2035 
the number of people affected by a stroke will increase by 34%. Also, the European stroke organization 
projects that the number of people surviving a stroke will increase by 25% which is a great financial 
challenge for some of the European countries considering that the ones who survive a stroke end 
up giving with great and long-term consequences including immobility [6]. Diagnosis of a stroke 
is made clinically and is confirmed by Computed Tomography (CT) or by a Magnetic Resonance 
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(MR). Treatment starts as soon as the diagnosis is being set and it 
is conducted in the unit for treating a stroke. Optimal neurological 
treatment and medical care procedures are performed in those units 
according to the status of acute stroke [7,8]. Neurophysiotherapy is 
divided into an acute, subacute and chronic phase, according with 
a time course. The acute phase refers to the time spent in a unit 
for treating a stroke or the time spent in an acute neurological unit 
which deals with the treatment of stroke. Neurophysiotherapy is, in 
this phase, limited by restrictions considering acute treating, but it is 
possible to already conduct early mobilization processes, depending 
on the general medical condition of a patient. In the subacute phase, 
the patient is medically stabilized and rehabilitation procedures 
can be conducted considering functional damages caused by a 
stroke. Here, Neurophysiotherapy includes wide range of different 
techniques and methods or facilitation and reeducation of postural 
control intent to recover mobility of the patient and to enable him to 
take care of himself and integrate back to society. Consequences of 
the stroke usually disable patients´ recovery to full mobility as it was 
before the stroke, so here it is about a targeted recovery of optimal 
functioning. Since a lot of patients show some functional deficit 
even after an intensive medical treatment it is needed to chronical 
rehabilitation has to be conducted. The importance in chronical phase 
of rehabilitation is secondary prevention of new cardiovascular and 
cerebrovascular incidents and the maintenance and advancement of 
the achieved functional motor skills [8-10].

Problem resolving approach in Neurophysiotherapy with patients 
after a stroke is using a model of clinical concluding according to 
International classification of functioning, disability and health, 
ICF which means noticing and treating of patients` problems by 
participating, activity, body structure and function [11,12].

In the process of clinical concluding, assessment is the first and 
the most important step process of rehabilitation and it is also the 
beginning of clinical reasoning on which relies the making of short 
and long-term goals and the choosing of therapeutic interventions 
[13]. Lots of neurological damage which is caused by a stroke can affect 
the functional state of the patient, and the most common disorders 
are with orientation and perceptions, communication disturbance, 
damage to the cranial nerves, damage to the musculoskeletal system 
and damage to the senses of balance, coordination and posture 
[8]. When it comes to the assessment, first and foremost is the 
observation of neuromuscular damage, analysis and hypothesis of 
its interactions, differentiation of problems and definition of the 
primary and the secondary problems. Regarding the standardization 
of physiotherapy assessment methods for patients affected by a stroke 
it is recommended to use tests and measurements of high reliability 
and validity. Given the diversity of damage caused by a stroke, besides 
assessing motor control, it is necessary to determine whether there 
is a deficit of sensory and cognitive functions that also affect motor 
control. The goals set in the therapy plan must be specific, measurable 
and achievable (possible), relevant to the patient and time determined. 
Treatment methods must be aligned with the objectives and efforts 
should be made to apply those methods that have scientifically 
proven effects. The process of evaluation and reevaluation enables 
constant control of the planned goals and methods and their effects 
in therapy [13-15].

By making physiotherapy interventions, the physiotherapist 
reduces damage at the level of structures and functions in order 
to increase the patient's activity and ultimately his participation in 

society. The physiotherapy intervention is aimed at improving the 
control of posture and movement of the patient and the regulation 
and normalization of muscle tone for optimal functioning of the 
patient. The physiotherapist adjusts interventions to the patient's 
needs, individualizes and evaluates the outcomes of the treatment. 
The treatment must be functional, meaning that the effects of the 
treatment of the individual components of posture and movement 
must be optimally integrated into the Activity of Daily Living 
(ALD). Through his or her interventions, the physiotherapist 
utilizes appropriate, scientifically based techniques and skills 
aimed at mobilizing joints, neuromuscular and connective tissue, 
inhibiting abnormal movement patterns and stimulating normal 
forms of movement, balance and functional activity. Physiotherapy 
intervention is problem-oriented and the physiotherapist plans and 
defines short and long-term goals based on the examination and 
functional assessment of the patient [10,16].

The evaluation and physiotherapy interventions used in the 
treatment should be related, and it is important to continually 
evaluate the patient's reactions throughout the treatment. 
Physiotherapy assessment is mandatory from the acute to the chronic 
phase of rehabilitation, while interventions performed at each stage 
of neurological rehabilitation depend on the identified problems 
and the patient's condition. By reevaluating treatments, concluding 
is the patient achieving or not achieving treatment goals there may 
come a need for modification of the goal and/or intervention with 
explanation [17,18].

Given the wide range of possible functional damage after a stroke 
and individual bio-psychological sociological differences of each 
individual, physiotherapy assessment needs to be individual. Besides 
a need for individual treatment there is also a need for recognizing 
certain common recommendations and standards for physiotherapy 
treatment for patients dealing with consequences of stroke.

The goal of reviewing physiotherapy interventions and methods 
is to recommend the ones which are based on professional and 
scientifically proven effects.

Recommendations for Physiotherapy 
Intervention
Physiotherapy treatment in the acute phase of stroke

Patient positioning is performed at all stages of recovery, but 
most important is at a very early stage of recovery (within 24 h), when 
the patient does not have the ability of his own automatic postural 
control to maintain and change position [19,20]. Therapeutic 
positioning in bed, chair or wheelchair prevents complications of 
inactivity: decubitus, edema, respiratory complications, feeding 
problems, pain and subluxation in the shoulder. Positioning enables 
the maximization of functional recovery potentials, creating a 
somatosensory input necessary for normalization of consciousness 
and motor control. Guiding the transition from one position to 
another enables to maintenance of optimal activity and alignment 
in different positions [10,21,22]. Positioning needs to modify the 
patient's environment, and involves supporting unstable, inactive or 
fixed body segments to allow optimal physiological posture in the bed 
[22,23]. The time in which the position has to be held depends on the 
goals and objectives and should not exceed two hours. The activities 
performed on the patient should be planned so that the patient also 
receives sensory input through the damaged segments of the body 
[10,22,23]. Early mobilization depends on the patient's medical 
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condition, can begin as early as 24 h and contains maintenance of 
soft tissue and joint mobility, transition in bed, sitting and standing 
upright. Early mobilization enhances the patient's final functional 
recovery and should be performed several times a day for a duration 
appropriate for the patient's functional capabilities [24,25].

Supportive techniques and aids for the prevention or 
treatment of glenohumeral subluxation and shoulder pain

Shoulder subluxation is one of the major complications that 
occur in approximately 84% of people with CVI. It occurs due to the 
hypotone of the supporting musculature of the shoulder and may be 
exacerbated by external forces. Improper treatment leads to a greater 
risk of traction neuropathy and shoulder injury [26]. Caregivers of 
patients with CVI should be adequately trained for the treatment of 
hemiplegic arm, especially in shoulder subluxation [26-29]. Wearing 
of immobilizer belts, i.e. orthoses, and being supported by pillows 
or foam helps to keep the arm and shoulder in the correct position. 
Good positioning will help reduce ligament strain and prevent the 
appearance of a frozen shoulder [26-28,30]. A study by Nadler et al. 
[30] reveals that reducing shoulder subluxation with orthosis can 
reduce pleural shoulder pain [26,30]. Subluxated shoulder can be 
treated with taping [26,31], Neuromuscular Electrostimulation (NES) 
[26,32] strength exercises and training oriented to the functional goal 
of the upper extremities [26,33].

Maintaining foot dorsiflexion
Patients affected by stroke often manifest equinovarus, equinus 

and equinovalgus deformities, which are caused by spasticity of 
posterior tibialis and/or triceps surae, and paresis of the dorsiflexion 
and evertors of the foot [34,35]. For spasticity scores 1-2 on the 
Ashworth scale, the use of Ancle Foot Orthosis (AFO) may provide 
sufficient support to correct this position [35]. AFO provides anterior-
posterior and medial-lateral stability of the wrist and improves body 
symmetry in static and dynamic conditions. During gait, it increases 
the speed and frequency of gait (cadence), the length of steps, reduces 
the risk of falls and increases stability in paretic foot, which improves 
gait pattern. The effectiveness of this orthosis is minimal for chronic 
hemiparesis patients [36,37]. Devices for passive stretching of the 
foot in the direction of dorsiflexion/plantarflexion, can be an effective 
alternative to manual passive mobilization as they also improve the 
range of motion in the ankle and the reduction of deformities [34,38].

Treatment of improvement of somatosensory function of 
the paretic extremities

Interventions used to improve the somatosensory function 
of the paretic arm are tactile stimulation of the arm, washing the 
hands with water at different temperatures, or differentiating the 
shape, weight, or structure of the item placed by the therapist in the 
patient's arm [39]. In the treatment of the paretic leg, the patient 
provides feedback in the detection, localization, differentiation or 
recognition of different sensory stimuli, pressures or objects, and 
proprioceptive training of standing and walking on different surfaces 
[40]. Exercises can be performed in a supine, standing, or sitting 
position, and it is required that the patient positions the paretic and 
non-paretic limbs in different positions [39,40]. These interventions 
improve the somatosensory functions of the paretic arm and legs, and 
it is recommended that somatosensory functions be integrated into 
existing exercise programs to improve agility [39-41].

Facilitation of balance reactions
The goal of facilitating balance in sitting is to improve control 

and dynamic stabilization of the body [42]. The sitting balance allows 
for many sensory inputs, enhances the performance of upper limb 
activities, and transitions from one postural position to another 
[43,44]. Balancing exercises are performed in all body postures where 
upright and protective reactions are stimulated [45], with the task of 
maintaining balance in different body postures. Balancing exercises 
prevent falls during maintenance or change of body position, 
movement and performing functional activities. Balance training 
contains body mass transfers with reaching for the subject, balance 
exercises in standing with gradual reduction of the base of support, 
transfers of body mass from one leg to the other, standing on one leg 
with and without adherence, exercises on unstable support surfaces, 
exercises with and without visual controls, polygons involving 
balancing platforms, overcoming obstacles, organizing in space 
and activity against gravity [46,47]. Balance training on the balance 
platform, with visual feedback relative to standard physiotherapy 
treatment, improves postural control, reduces postural sway and 
instability, increases pelvic displacement in the frontal plane, 
improves body mass transfer and prolongs the standing phase on the 
paretic leg. This balance training normalizes neuromuscular patterns 
and increases sensory perception, resulting in improved dynamic 
balance, gait normalization and progress in functional independence 
in activities of daily living. Balancing training should be adapted to 
the functional status of the patient, has to be performed in patients 
with ataxia, and it is necessary to prevent falls that can cause injury 
[48,49].

Facilitation of activity from sitting to standing
Facilitation of activity from sitting to standing and standing 

activity promotes equilibrium reactions and normalization of 
automatic postural control of the lower extremities, trunk and head. 
The development of consciousness, body schema and relationships 
with the environment is encouraged, and the activity is integrated 
into meaningful functional activities. Tactile and proprioceptive 
optimal components of the movement from sitting to standing and 
standing activity are stimulated. In the standing position, transfers 
of the center of mass of the body are facilitated in all planes and the 
establishment of stable body references is stimulated in relation to 
the mobile segments of the body [10,50-52]. Facilitation of activity 
from sitting to standing and standing treatment is performed daily 
or occasionally according to the functional condition of the patient, 
and orthoses is used as needed. The duration of standing gradually 
increases and depends on the ability of the patient [10]. Selective 
activity from sitting to standing facilitates the adoption of necessary 
components and gait patterns [50,52].

Dexterity treatment during mobilization phase
Recovery of the paretic arm shows a tendency in which the grip 

function returns first, followed by the extension and rough grip, the 
last function to be recovered is the tweezers grip [53]. Concepts using 
the hands-on approach show the best results for improving skills. 
Some of the concepts that apply are: Bobath concept, PNF concept 
(Proprioceptive Neuromuscular Facilitation), Vojta concept, MRP 
treatment (Motor Relearning Program), and techniques such as 
CIMT (Constraint-Induced Movement Therapy), Mirror therapy and 
the like [54].

Exercises of muscular strength and endurance
The goal of strength exercises is to increase muscle mass, muscle 

strength and metabolism, to improve body schema and the overall 
functioning of the neuromuscular system. Exercises are performed 
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for appropriate muscles and muscle groups, with specific emphasis 
on the paretic musculature and the patient's functional condition 
[46,55-59]. External loads (weights, straps, and springs) are used in 
the performance of strength exercises or the proper use of body mass 
and gravity is used to achieve the effects of strength training. The load 
may be minimal to maximal depending on the patient's functional 
condition, and the exercises are performed in 10 to 12 repetitions in 
three to five series. Strength exercises should be performed according 
to the program for individual muscles or muscle groups, and excessive 
loads and irregular exercise patterns should be avoided [46,55,58-60]. 
Endurance exercises are activities of lower intensity but of longer 
duration. Endurance exercises include walking, running, cycling, 
or various aerobic exercises according to the patient's functional 
condition [57-60]. Endurance exercises increase general endurance, 
cardiovascular and neuromuscular capacity, and prevent fatigue. This 
training should be performed two to three times a week in a period 
of 0 min to 40 min, with an intensity of 60% to 80% of the maximum 
heart rate [58,59]. In patients with stroke, endurance and strength 
training should be included in the treatment, but at the same time 
excessive loads of the cardiovascular and locomotor systems should 
be avoided [46,55,57-60].

Cyclic bilateral arm and leg training
Bilateral training consists of repetitive extremity movements 

in a symmetrical or asymmetrical pattern. Research indicates the 
effectiveness of specific exercises for hemiparetic gait if there is a large 
number of a repetitive movement [61]. Bilateral leg training increases 
length of the steps, which is probably the result of improved muscle 
coordination around the knee and hip joints in such exercises, but 
this motor parameter was not maintained after three months of 
patient monitoring [62]. Bilateral upper limb training after CVI is 
based on the assumption that the movement of the non-paretic upper 
extremity supports the movement of the paretic upper extremity 
when performed simultaneously. It has a beneficial effect on muscle 
strength, range of motion and dexterity of the paretic arm. No negative 
effects were found on muscle tone in these arm exercises. Repeating 
active goal-directed repetition of 60 min a day for 2 weeks resulted in 
improved grip function in patients with chronic hemiparesis [63,64].

Facilitation and walking training
In order to facilitate the reeducation of gait, the components of the 

normal gait phases are stimulated. Reeducation involves stimulation 
of the stability phase and the mobility phase of the lower extremities, 
with adequate postural adaptation of the trunk, head and upper 
extremities. Walk training provides independent and safe movement 
indoors and outdoors and optimum mobility for performing the 
activities of the patient's daily life. The re-education of the gait pattern 
involves the integration of the learned components of the gait phase 
into the functional walking activity and is carried out on different 
surfaces of the support, outdoors and indoors and on the steps 
[50,65-67]. If necessary, walking aids such as: walking stick, roller, 
stabilization orthoses, peroneal orthoses, foot up orthoses and foot 
bandages are used. In addition to straight-line walking, one learns 
to move sideways and backwards [10,68,69]. Facilitation of treadmill 
training with full or partial load increases walking speed and stride 
length [70-73], while walking training with an external auditory 
rhythm encourages rhythmic walking in gait activity [74]. Training 
on a non-weight-bearing treadmill should be carried out at least 3 
times a week in a period of 3 to 4 weeks, and it is recommended to 
train at low speed (0.2 m/s) and increase speed and travelled distance 
every week [41]. Walking training on a treadmill at a load of 10% to 

45% of body weight can lead to improved gait and increases walking 
speed [75]. Relieving body weight from 45% to 50% of the patient 
on the treadmill has a negative impact on the walking ability of the 
stroke patient. The positive effects of training on the treadmill are 
better balance, increased physical endurance, [76] increased ability 
[76,77] and speed walk [77,78]. The treadmill is recommended as 
a suspension for patients who are unable to walk independently or 
who are physically weak, with an initial load of 30% to 40% body 
weight, with a low walking speed of 0.1 to 0.3 m/s at the start of 
training. Initially, a 20-min workout is recommended, including 3 
short walking sessions (about 5 min each), with breaks between each 
session. The goal is to increase walking speed, travelled distance and 
duration and reduce body support to 0% over a 3 to 6 week period 
[41]. Circuit gait training and activities related to functional mobility 
improve the length and speed of walking, sitting and standing balance, 
and reduce patient inactivity [79-81].

Robot assisted gait training (RAGT)
Robots in rehabilitation are electromechanical devices that give 

external force to the patient's limbs and create normal kinematics for 
walking performance [82,83]. Robotics provides new opportunities 
in CVI rehabilitation. Multiple studies have compared the outcomes 
of a CVI rehabilitation program that includes RAGT with or without 
conventional therapy with a conventional non-robotics therapy 
program. Gait function was assessed before and after treatment 
with various gait tests and balance assessment. All groups showed 
significant improvement in all outcome measures after treatment, but 
there was no difference between the groups. It was concluded that 
RAGT can provide improvement in balance and gait comparable 
to conventional physical therapy [84-86]. Robotic devices can be 
classified as exoskeletons that move joints (hips, knees, and ankles), 
control them during walking phases, and end-effector robots that 
move only a foot, simulate a stance and swing phase during walking. 
Another possible classification is by site of action and we can define 
them as static or dynamic [87]. Clinical research suggests that manual 
therapy is still more effective than robotic walking training in the 
subacute and chronic stages [88-90]. The reason may be a decrease in 
postural control during robot training, often due to the limitations of 
this passive assist in the swing provided by the robot [89].

Robotics in hand rehabilitation
The results of the studies show that after 15 sessions of intensive 

robot-assisted rehabilitation therapy, patients with severe and 
moderate upper extremity damage after stroke show better recovery 
than those receiving intensive traditional therapy. This finding was 
confirmed after 30 sessions, although FM (Fugl-Meyer Assessment 
Scale) and MI (Motricity Index) improved significantly in both 
groups at the end of treatment. Robotic rehabilitation is more often 
performed in chronic patients with CVI, where efficacy is more 
related to the intensity rather than the specificity of the robotic 
approach. The results of robotic-assisted treatment in subacute 
phase effectively improve motor performance over a shorter period 
of time than usual intensive physiotherapy, thus accelerating motor 
recovery. The results show an effect on reducing spasticity and reject 
the hypothesis that robotics may be responsible for the increased risk 
of spasticity [91-95].

Mirror therapy
In mirror therapy, the patient performs movement with the 

non-paretic extremity while observing his mirror reflection, thereby 
creating a visual illusion of the paretic limb's ability to move. The 



Zdravko Maček, et al., Annals of Physiotherapy Clinics

Remedy Publications LLC. 2020 | Volume 2 | Issue 1 | Article 10115

patient is instructed to move both arms and legs toward a point 
or object on the table while constantly looking in the mirror and 
moving the non-paraical limb [96-100]. Studies show that chronic 
stroke patients that undergo mirror therapy for 25 min for 6 days a 
week achieve significant results in the increase of the active range of 
motion, speed, precision and dexterity in the movement of the hands 
after 4 weeks. On the lower extremity, mirror therapy has achieved 
significant results in increasing dorsal flexion of the paretic foot and 
increasing walking speed [96,101].

(Modified) Constraint induced movement therapy (CIMT)
The method is aimed at establishing the function of the affected 

limb among persons that suffered a stroke, where the nonparetic 
arm is limited by temporary immobilization or functional restriction 
with a glove for a certain period of time while the paretic arm is free 
and has the opportunity to participate in activities and tasks [102]. 
The therapy is performed in a period of 2 weeks, about 6 h a day, 
and the patient must have at least 10° of active extensions in the 
metacarpophalangeal joint, at least 20° of active extensions in the 
wrist, high motivation and psychic stability [103]. By limiting the 
non-parietal arm, CIMT forces the use of the paretic arm and brings 
it to the level of functional activity [104]. The disadvantage of this 
therapy is that the physiotherapist or occupational therapist must 
spend 6 or more hours with the patient for at least 2 weeks and guide 
him through various therapies and activities that focus on the injured 
hand. Therapy consists of stretching, strength and coordination 
exercises, and the application of the simplest to complex activities-
hand and finger functions. A modified version of forced-motion 
therapy is also in use [105].

Virtual reality training
Virtual reality is a way for people to visualize, manipulate and 

interact with computers and extremely complex data. Computerized 
virtual reality simulations when coupled to robots, motion monitoring 
systems, and adaptive sensor gloves utilize participants' instantaneous 
efficiency and effectiveness. The arm and fist can undergo the therapy 
at the same time or in isolation. Unilateral and bilateral arm and fist 
activities are ensured in three-dimensional space. This technique 
can be used to train rough motor functions of the arm as well as to 
grasp and manipulate objects. The patient is provided with visual and 
sometimes auditory feedback on the correctness of their movements. 
Exercises can be performed with or without supervision. This 
physiotherapeutic intervention involves repetition, motivation and it 
presents a challenge for the patient. The training should be performed 
30 min per session, preferably 5 days a week for several weeks. As this 
form of training can lead to increased muscle tone, this aspect should 
also be monitored [106-108].

Electrotherapy
In the treatment of hemiparetic patients, Neuromuscular 

Electrostimulation (NMS) is used for the integration into functional 
walking activities where it stimulates body segments at a particular 
walking stage, called Functional Electrostimulation (FES), and 
Transcutaneous Electrical Nerve Stimulation (TENS), which have the 
effect of reducing pain. The goal of electrostimulation is to increase 
the range and selectivity of movement and muscle strength in patients 
with hemiparesis [109-111]. Electromyographic Biofeedback (EMG-
BF) is a form of therapy in which muscle activity is converted into 
visual and/or auditory information for the patient and the therapist. 
The patient is asked to increase or decrease the activity of the relevant 
muscles while performing the intended movement. On the lower 

extremities, walking speed, symmetrical distribution of body weight 
while standing and range of motion of the ankle or knee are improved 
[112]. Electromyographic Biofeedback effectively increases range of 
motion, reduces spasticity, improves coordination and precision on 
the upper extremity. Functional use of hands in activities of daily 
living also improves with this form of therapy [112,113]. It is applied 
to the pelvic floor muscles in the treatment of incontinence [114]. 
Therapeutic ultrasound acts on musculoskeletal disorders such as 
pain, muscle spasm, joint contracture and tissue injury [115-118].

Hydrotherapy
In physiotherapy for stroke patients, mechanical and thermal 

properties of water are used as therapeutic exercises to improve 
balance, muscle strength, endurance and agility. Therapy exercises 
in water can be individual or group, and include aerobic training, 
functional gait training or specific exercises and swimming based on 
the Halliwick concept. Hydrotherapy is effective in increased muscle 
strength, levels of satisfaction and improvement in quality of life 
[119-121].

Facilitation of daily life activities, education and social 
activities

The Activities of Daily Living (ADL) are the basic activities 
that enable functioning, relating to personal hygiene, feeding and 
drinking, going to the toilet [60,122,123]. Their effectiveness depends 
on the person's ability to perform the transfer and requires the use of 
at least one hand. Difficulties in ADL can be caused by physical and/
or cognitive impairment, and a specific problem-oriented approach 
needs to be included in treatment. It is important to encourage self-
care, to involve and educate the family in the conduct of ADL and 
to ensure that the patient carries out the activity safely [122,123]. 
The education of the patient's family and the caregiver must include 
information about the treatment options they can perform as 
recommended by the physiotherapist [60]. For the fullest recovery of 
day-to-day functioning, the patient should be more actively involved 
in family roles or in the social environment, which includes actively 
spending leisure time [124] and, where possible, encouraging the 
person to return to a previous job or a new, adapted job [125].

Conclusion
The consequences of stroke on a person's functioning are 

complex and occur in various combinations of cognitively perceptual, 
emotional, sensory and motor problems. Functioning represents a 
wide area that represents the bio-psycho-social model and includes 
normal body structures and body functions, normal ability to 
perform activities, and involvement in the social environment. 
Physiotherapy deals with the evaluation and treatment of problems 
related to the recovery of motor function. Motor functioning is 
determined by genetic inheritance and acquired motor habits, 
skills and behaviors through life. In a problem-solving approach, 
physiotherapy must be based on theories of motor control and 
motor learning, and must be individually tailored to the patient's 
impairment and past habits and abilities. Due to the complexity of 
the impairment and the consequences of impaired motor function, 
there is a need for a quantitative and qualitative approach in the 
physiotherapy of patients after stroke. At the same time, in order to 
direct a very complex field of neurological physiotherapy towards 
concrete and scientifically effective methods of treating stroke 
patients, it is necessary to constantly monitor the emergence of new 
treatment methods and evidence of the effectiveness of individual 
methods. Specific recommendations for physiotherapy treatment of 
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a patient after a stroke can assist the physiotherapist in day-to-day 
clinical practice and standardize effective treatment methods. The 
goal of the recommendation for physiotherapy treatment of a patient 
with a stroke is for the physiotherapist to develop a creative approach 
to treating the patient within physiotherapy based on scientifically 
proven methods.
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