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ABSTRACT

Objective: Ischemic cerebrovascular accident (ICA) is characterised by the rapid deterioration of brain function due to vascularization disorders.
The ischemic cerebrovascular accident may arise as a consequence of ischemia or hemhorrage in brain tissue, but the optimal treatment approach is
unclear. In this study, we examined ICA rehabilitation goals, implementation of rehabilitation plans, management of sensomotor deficits and
functional status, improvement of independence, prevention and treatment of complications, functional status monitoring, and planning
recommendations, as well as education of ICA patients and their families.

Methods: This study considered 69 ICA patients who were classified as suitable for rehabilitation intervention among a total of 231 patients who
were evaluated for a diagnosis of ICA following hospitalization at the Clinic of Neurology, University Clinical Center of Kosovo (UCCK) in Prishtina.
From the statistical parameters, we used the structure index, whereas testing results were evaluated using the Chi-square test with significance
established at p<0.05.

Results: For the 69 ICA patients, most ICA incidents occurred in patients who were older than 40 y-old. Mobility decreased from 42.9% to 8.6%
when rehabilitation began at release instead of admission. Meanwhile, the ability to perform daily activities decreased from 48.6% to 11.4% when
rehabilitation began after release as opposed to immediately after stabilization. Transfers and balance showed similar decreases (48.6% to 11.4%
and 48.6% to 11.4%, respectively Chi-test=59.7, p<0.001.). The rehabilitation of patients in the early acute stage after ICA should begin as soon as
possible after the diagnosis is made and the patient's condition is stable. During rehabilitation intervention, priority should be given to preventing
complications and recurrent stroke, as well as enhancing patient mobility and improving patient morale.

Conclusion: ICA is a medical emergency that can cause permanent neurological lesions and other complications that may be fatal or associated with
permanent disability. The most affected age group is individuals older than 40 y old. Neurological deficits can cause motor, sensory, functional and
emotional disability in ICA patients. Rehabilitation after ICA should begin immediately after the patient has stabilized to minimze functional losses.
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INTRODUCTION This study sought to determine the goals of rehabilitation, the
implementation of rehabilitation plans and approaches to managing
sensomotor deficits and functional status, as well as methods for
improving independence, preventing and treating complications,
functional status monitoring, delivery of recommendations, and

education of ICA patients and their families.

Ischemic cerebrovascular stroke (ICA) is characterized by rapid
deterioration of brain function due to vascular disorders. [CA may
arise as a consequence of ischemia or hemorrhage in brain tissue
[1]. The resulting brain damage can result in difficulties moving
one side of the body, or cognitive deficits manifested as difficulty
understanding words or speaking [2]. Risk factors associated with
ICA include older age, arterial hypertension, diabetes, high
cholesterol levels, smoking and atrial fibrillation [2].

MATERIALS AND METHODS

This study assessed 69 ICA patients who were among 231 ICA
patients given a diagnosis of a cerebrovascular stroke upon
hospitalization at the Clinic of Neurology, UCCK-Pristina. The 69
patients were judged to be suitable for rehabilitation intervention.
All patients were examined and diagnosed at the Clinic of Neurology,
UCCK in Pristina. Patient data collected included general information
(name, age, gender, address), history (when the stroke occurred,
examinations by relevant specialists), disease etiology, diagnosis,
complications accompanying neurological problems, a list of
problems, and a list of treatments received.

ICA can occur at any age during adulthood, but the incidence
increases above the age of 30 [3]. Nealy all (95%) ICAs occur in
individuals who are older than 45 y or age, and 2/3 of cases present
in individuals older than 65 [4]. Males have a 25% higher risk of ICA
relative to females[4], but mortality rates are higher for women [5].

ICAs can be classified into two major categories: ischemic and
hemorrhagic [6]. The former is more common and represents

around 87% of all strokes. Those strokes that present without a During the functional status examination, these parameters are

known cause are referred to as cryptogenic and account for between
30 and 40% of ischemic strokes [2, 7].

Symptoms of ICA typically emerge suddenly and last between a few
seconds and several minutes, and in most cases do not progress
beyond this time period. The symptoms that manifest after ICA
depend on the region of the brain that is affected and larger areas of
brain tissue damage result in more pronounced sympotoms and
functional loss [7]. In most cases, ICA symptoms affect one side of
the body, which is referred to as hemiparesis or unilateral
hemiplegia [8, 9].

observed (analyzed): upper and lower extremities range of motion
of the affected side, manual test examination for the muscular
strength of the affected side, extremities perimeter measurement,
tendon reflex examination, evaluation of motion coordination,
positional mobility, and balance.

Statistical analysis

Statistical parameters were analyzed using a structure index,
whereas testing results were analyzed by a Chi-square test. Results
were considered to differ significantly at p<0.05.
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Ethical approval

The study design, protocols, procedures and informed consent form
were approved by the Medical Ethic Committee, University Clinical
Center of Kosovo, Prishtina, Kosovo, no 6/1978.

RESULTS

Of a total of 231 ICA cases, 69 had stabilized and subsequently
underwent initial physiotherapy intervention. The patients were
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hospitalized in the Clinic of Neurology, UCCK, and came from all
regions of Kosovo.

ICA patients between 40 and 60 y old had the highest percentage
of individuals who had sufficient stability to undergo
rehabilitation (53.6%; table 2). Meanwhile, 43.5% of ICA
patients suitable for rehabilitation were older than 60. There
were no significant differences observed with respect to gender
(Chi test=2.7, p<0.3).

Table 1: Condition before rehabilitation by gender

Condition Gender Total (n=231)

Female (n=96) Male (n=135)

No. (%) No. (%) No. (%)
Stable 30 31.3 39 289 69 29.9
Average stable 37 38.5 55 40 92 39.8
Unstable 29 30.2 41 30.4 70 30.3
Total 96 100.0 135 100.0 231 100.0

Table 2: Ages and genders of stable ICA cases eligible for rehabilitation

Age (y-old) Gender Total

Female Male

No. (%) No. (%) No. (%)
<40 2 6.7 0 0.0 2 29
40-60 15 50.0 22 56.4 37 53.6
>61 13 43.3 17 43.6 30 43.5
Total 30 100.0 39 100.0 69 100.0

Among those patients who presented with arm pain of varying
degrees and hemiparesis, most patients (58 cases, 82.6%) had low-

intensity pain, whereas 11 cases experienced high-intensity pain
(17.4%, table 3).

Table 3: Distribution of ICA patients with arm pain and hemiparesis according to affected side and gender

Affected side Pain Gender Total
Female Male
No. (%) No. (%) No. (%)
Right side Low 12 40.0 15 38.5 27 39.1
Strong 2 6.7 3 7.7 5 7.2
Total 14 46.7 18 46.2 32 46.4
Left side Low 14 46.7 17 43.6 31 44.9
Strong 2 6.7 4 10.3 6 8.7
Total 16 53.3 21 53.8 37 53.6
Total 30 100.0 39 100.0 69 100.0

The stage when rehabilitation began affected mobility in that ICA
patient who began rehabilitation upon release had significantly
lower mobility than those patients who began at admission (8.6%
vs. 42.9%; table 4). The ability to perform daily activities, transfer

from a bed to a chair and balance showed similar differences
depending on whether rehabilitation began at admission or upon
release (48.6% and 11.4%, 48.6 and 11.4%, and 48.6% and 11.4%,
respectively; Chi-test = 59.7, p<0.001; table 4).

Table 4: Distribution of patients with arm pain and hemiparesis according to gender and treatment stage

Neurologic status Pain Gender
Female (n=96) Male (n=135)
No. (%) No. (%)
Mobility possibiity Admission 11 11.5 15 429
Release 24 25.0 3 8.6
Total 35 36.5 18 51.4
Activities of daily living Admission 10 10.4 17 48.6
Release 22 229 4 11.4
Total 32 333 21 60.0
Transfers Admission 8 8.3 17 48.6
Release 26 27.1 4 11.4
Total 34 35.4 21 60.0
Balance Admission 5 5.2 17 48.6
Release 18 18.8 4 11.4
Total 23 24.0 21 60.0

Results of the study were presented in tables. From the statistical parameters, we used a structure index, whereas testing results were evaluated

using the Chi-square test with p<0.05 considered as significant.
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DISCUSSION

The study seeks to show the complexity of cerebrovascular stroke
by determining complications associated with stroke and how these
complications depend on etiology, gender, and ICA type. Moreover,
we examined how the complications were associated with ICA
patient stability and physiotherapy regimen and complexity during
the acute phases and early stages of rehabilitation after ICA. Over
the years, the organisation of rehabilitation interventions has
changed in quality and form in response to the evolution of
rehabilitative medicine, as well as the development of physiotherapy
and ergotherapy techniques. Our study examined a population of
ICA patients in Kosovo. We found that ICA was most frequent in
patients who were over age 60 (57.8% of cases), although this
difference was not significant compared to the rate for ICA patients
between 40 and 60 y-old, who represented 42.2% of cases. We
observed no gender differences in ICA frequency. (Chi test=5.0,
p<0.08). More than 75% of ICA patients experienced some degree of
disability that affected their ability to work. Similarly, hemiparesis
affected 75% of ICA patients who were enrolled in the study. The
ICA symptoms typically had a sudden and unexpected onset and
lasted for a few seconds or minutes, and in most cases did not
progress this time period. The symptoms manifested after the ICA
depended on which area of the brain was involved. The larger the
area that was involved, the more pronounced the symptoms and
accompanying functional losses. As noted earlier, rehabilitation of
ICA patients in the early acute stage should begin rehabilitation as
soon as possible after diagnosis and when their condition has
stabilized [10-14]. During rehabilitation interventions, priority
should be given to prevention of complications and recurrent stroke,
as well as enhancing patient mobility and morale [11, 12]. In our
study, 69 patients had sufficient stability to begin rehabilitation and
there were no significant differences in patient numbers with
respect to gender (Chi-test=0.2, p<0.9). Younger patients were more
likely to have attained the necessary stability to begin rehabilitation,
wherein 53.6% of ICA patients suitable to begin rehabilitation were
between 40 and 60 y-old and 43.5% of patients that could start
rehabilitation were older than 60. Again, there were no significant
differences between gender (table 2; Chi test=2.7, p<0.3). A total of
32 and 37 ICA patients had right and left side hemiparesis,
respectively (46.5% and 53.5% of cases; table 3). There were no
significant differences in terms of affected side and gender gap (Chi
test=0:04, p<0.8). Numerous studies demonstrated that the majority
of stroke patients (70%-84%) experienced low-intensity pain in the
humeroscapular region and upper extremity paralysis. Notably,
glenohumeral articulation is very vulnerable to effects of ICA
because it sacrifices stability in favor of the movement. In the flaccid
phase after ICA, the force of gravity alone can result in an extension
of the capsule that can later manifest as "frozen shoulder" and
symptoms accompanying this condition, including pain, restriction
of mobility, and functional deficit [15]. As such, prevention of
complications in the humeroscapular region should begin during the
early phase of ICA patient rehabilitation [16, 17]. Such preventative
measures can include adequate positioning with a normal scapular-
humeral orientation, as well as avoiding lifting and transfers of
patients that involve the shoulder region. Furthermore, mobilization
of this region should not exceed 90 degrees of flexion or abduction.
The use of orthosis support is controversial because of possible
complications that can arise due to the immobilization. In our study,
58 (82.6%) of ICA patients experienced low-intensity pain whereas
11 cases (17.4%) of cases had high-intensity pain; there were no
significant differences with respect to gender. Mobilization of ICA
patients is recommended as soon as the patient’s health and
neurological conditions allow-preferably 24-48 h after admission
[18, 19]. Frequent shifts in position, transfers in the bed, passive and
active mobilization of the affected extremities and those of the
healthy side should be part of patient care from the moment of
hospitalization. Proper positioning also helps prevent aspiration,
decubitus, articular contraction, edema and deep venous thrombosis
[20, 21]. Assessment of mobility begins with an evaluation of the
ability of the patient to be transferred from one side to the other, the
patient’s ability to sit on a couch, and then progresses to assess the
patient’s ability to sit on the edge of bed. Upon reaching these goals,
the assessment continues to gauge the ability of the patient to
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transfer to a simple chair, maintain an upright position, and, finally,
the ability to stand upright and walk [22-25]. Determining a proper
sitting position depends on the ability to balance in a seated position
and muscular endurance. Transfers in bed, to a chair and to a
standing posture should be taught by a physiotherapist to both the
patient and family members and be applied during patient
mobilization [26-28]. In our study, the effect of early rehabilitation
for ICA patients showed that the possibility of mobility decreased
from 42.9% to 8.6% between admission and release, whereas the
ability to perform daily activities decreased from 48.6% to 11.4%.
Meanwhile, transfers and balance also decreased between admission
and release (48.6 to 11.4% and 48.6% to 11.4%, respectively; Chi-
test=59.7, p<0.001).

A few limitations should be noted. The main weakness relates to the
duration of the study. Long term outcomes were not performed on
these subjects so it cannot be determined if the effect of treatment
can be maintained over time. Another disadvantage is that
psychological factors were not addressed and thus their potential
influence on rehabilitation could not be established.

CONCLUSION

ICA is a medical emergency that can cause permanent neurological
lesions and other complications that can be fatal or result in
permanent disability. Ischemic strokes are significantly more
frequent than hemorrhagic strokes, and typically affect individuals
who are more than 40 y-old. Neurological deficits induced by stroke
can affect motor skills and sensory perception, as well as promote
functional and emotional disabilities. The seriousness of the
neurological deficit significantly affects the success of rehabilitation
for ICA patients. Supervised rehabilitation interventions for ICA
patients should begin as soon after diagnosis as possible. In Kosovo,
the majority of patients in the early stage of rehabilitation had either
a stable or average stable condition. Patients with the unstable
condition should undergo proper positioning and other measures to
prevent possible complications due to inactivity.
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