
 

  115  
 

 
 
 
 

 
 
 
 
 
 
Abstract 
Introduction.  Stroke is a disease of great public importance, the second leading cause of death and the third leading 
cause of disability .The persistent and progressive decline of cognitive function in stroke survivors has a major impact 
on the patient's health and quality of life, with repercussions affecting the whole society. There is no cure for cognitive 
impairment or dementia, apart from the non-pharmacological treatment meaning the rehabilitation, which may be an 
important effective alternative.  
Material and method. We performed a retrospective study for a period of 6 months. The patient population consisted 
of 60 individuals. Their primary diagnosis was stroke and the secondary was dementia. Patient assessment was done 
by clinical, imagistic and psychiatric examination. In addition, an analysis of randomized controlled data trials from 
the literature, on cognitive rehabilitation had been performed.  
Results and discussions. The results show that 83,33% of patients were diagnosed with mixed dementia but 60% had 
this diagnosis before brain damage occured, with a Mini Mental State Examination under 20 points. The most 
common disorders of cognition were: fixation hypomnesia, temporal-spatial disorientation, impaired computing. 
Dementia patients have different rehabilitation needs and associate a lower functional result than those without 
cognitive impairments. For a rehabilitation benefit, patients should be able to recover their skills step by step and carry 
them over to the next session, which is difficult for people with severe memory problems. They have a low potential 
for progress and require a long time and many resources to advance with neurorehabilitation.  
Conclusions. The brain injury, such as stroke, causes damage of motor and cognitive functions with repercussion on 
quality of life. The cognitive decline associated with stroke is an important aspect of neurorehabilitation. Nevertheless 
is slightly neglected to the detriment of physical disability as there is a lack of recovery potential in these patients. 
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Introduction 
Worldwide, cerebrovascular accidents are the 
second leading cause of death and the third leading 
cause of disability (1). 
In 2017, the Stroke Alliance for Europe (SAFE) with 
the European Stroke Organisation (ESO), launched a 
comprehensive overview of stroke in Europe and 
they showed that between 2015 and 2035 the 
number of strokes is expected to rise by 34% due to 
an ageing population (2).  
The life expectancy of patients with stroke has 
increased due to the fast application of an advanced 
treatment, but the aging population increases the 
incidence of cognitive decline. Also, the sudden 
death of brain cells due to lack of oxygen when the 
blood flow to the brain is lost by blockage or rupture 
of an artery, is a major cause of dementia (3). Thus, 

the two entities are associated quite frequently, 
especially in the over-60 age group.  
Current evidence suggests that 25-30% of stroke 
survivors develop immediate or delayed vascular 
cognitive disorders leading to dementia (4).  
Therewith 10% of patients have a diagnosis of 
dementia prior to first stroke, one third of patients 
develop dementia after recurrent stroke and many 
others may have undiagnosed pre-stroke cognitive 
impairment (5). 
Patients with stroke who have cognitive impairments 
in addition to physical impairments have less 
recovery of physical function, more dependence in 
living after stroke (6), growth risk of mortality lower 
the quality of life. 
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Material and method 
We performed a six-month retrospective study in the 
Department of Neurology at the Emergency County 
Hospital "St. Apostol Andrei" Galati, in which we 
included 60 patients with main diagnosis of stroke, 
and secondary diagnosis of dementia. We have 
analyzed correlation between computer tomography 
images corresponding to brain damage and the 
severity of cognitive decline associated measured 
with Mini Mental State Examination (MMSE). 
 
Results and discussions 
During 6 months, a number (n) of 463 patients 
suffered a stroke and 60 patients had secondary 
diagnosis of vascular, mixed dementia or 
Alzheimer's disease. We included in our study only 
the patients who associated stroke and dementia. 
We would like to draw the attention to the two 
terms: post stroke dementia (PSD) and vascular 
dementia (VD). Post-stroke dementia involves both 
neurodegenerative and vascular processes, that 
means a mixed dementia, while vascular dementia 
develops after a vascular event that can be 
highlighted on the neuroimaging, computer 
tomography (CT) or magnetic resonance imaging 
(MRI).  VD represents a concept which includes not 
only multiple cortical and/or subcortical infarcts, but 
also strategic single infarcts, non-infarction white 
matter lesions, hemorrhages, and hypoperfusion as 
possible causes of dementia (7).  
In order to be able to make a proper classification, 
we must know the cognitive state before the injury. 
We found that 83,33% (50 patients) were diagnosed 
with mixed vascular dementia, 11,67% (7 patients) 
with vascular dementia and 5% (3 patients) with 
Alzheimer's disease.  
Stroke can facilitate the onset of vascular dementia 
as well as aggravate pre‐existing cognitive decline 
that manifest immediately, within three months of 
the event. In contrast, there are cases that develop 
dementia delayed or only after recurrent stroke. This 
delay can be seen as a therapeutic time window 
allowing interventions to be applied to preserve 
cognition following stroke (8).  
During the study, 53,33% of patients (n=32) had a 
diagnosis of dementia before the onset of brain 
injury, and 41,66% of patients (n=25) had recurrent 
cerebral infarctions. It is a fairly high percentage of 
recurrent vascular accidents, which argues that 
neurodegeneration predisposes to new brain damage. 
Recurrent stroke can be prevented by drug 
intervention, but post-stroke dementia can't be 

slowed down with any medication. It can be tried 
with a secondary prevention that involves 
modifiable risk factors like: healthy diet, regular 
exercise, reduce the chronic stress, social interaction. 
Pre-existing dementia is associated with higher 
levels of disability and risk of death (9). They have a 
bigger probability to be institutionalized after stroke 
comparing to patients without pre-existing dementia 
(9). 
A study comparing short-term outcomes for 919 
stroke patients found that whilst the 11.5% of 
patients with pre-existing dementia had a higher 
level of disability at baseline and discharge than 
patients without (10). They made similar daily gains 
in motor function as measured using the Functional 
Independence Measure (FIM), a validated tool 
within stroke rehabilitation (10). 
Skills such as: abstract thinking, judgment, short-
term verbal memory, understanding and guidance 
are important to predict the functional status of the 
stroke survivor. 
Regarding the stroke type, patients with ischemic 
strokes usually have higher survival rates than those 
with hemorrhagic strokes, which explains why 
ischemic strokes lead to psychiatric morbidity more 
frequently than do hemorrhagic strokes (11). 
 

 
Fig 1. Stroke diagnosis upon discharge 

In our study parenchymal brain hemorrhage had 
6,66% (n=4) of patients, 3 patients with 
interhemispheric and 1 patient with thalamic 
hemorrhage. Cerebral infarction had 93,33% patients 
(n=56), anterior cerebral artery was involved in 
24,07% cases (n=13) and the middle cerebral artery 
in 58,15% cases (n=37), with 56,75% (n=21) on the 
right side and 43,25% (n=16) on the left side.  
In a right hemisphere middle cerebral infarct, visual-
spatial perceptual disorders include left-sided 
neglect, figure ground disorientation, constructional 
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apraxia and astereognosis (12).  
Thus patients with unilateral neglect syndrome, 
ignore the left side of the body, are disorientated, do 
not respond to sensory stimuli related to the affected 
part, they forget to use their hand when they dressed, 
when they eat. At the same time, these patients may 
associate anosognosia. They can get injured because 
they are not aware of the existing deficit on the 
affected side.  Hier et al. found that after right 
hemispheric lesions, recovery from unilateral 
neglect and anosognosia was the most rapid (13). 
Patients who had lesion in the middle cerebral artery 
on the left hemisphere, presented expressive, motor 
or mixed aphasia in 33,33% of cases (n = 20) and 
15% of cases (n=9) presented apraxia. The disorder 
of the voluntary movement and the problems with 
understanding of language constitute a series of 
obstacles in carrying out the recovery plan. 
Vascular brain injury and the resulting cellular 
damage (oxidative stress, swelling) appear to be the 
causes of the altered brain ageing process, leading to 
increased risk for stroke, cognitive decline, 
dementia, depression, and other neurological 
problems, such as gait disorders (14).  
The prevalence of post-stroke cognitive decline has 
a broad range, from 20 % to 80 % (11). This 
variability depends on the diagnostic tools and the 
criteria employed, on the extent of the vascular and 
neurodegenerative pathologies before the stroke, on 
the cognitive status, on the stroke extension 
(volume) and topography (strategic areas such as 
frontal cortex, hippocampus or white matter) (15).  
Dementia imaging provides important information 
about the anatomical substrate of the condition and 
can assess the degree of cognitive decline. 
  

Fig 2. Different cerebrovascular pathologies associated with 
dementia- CT diagnosis  

 
In figure 2 it is noticed that 30% of patients (n=17) 
had temporal lesion and in 6 cases was affected the 
dominant medial temporal lob, that means this 
pacients developed immediate cognitive syndrome. 
Strategic infarct dementia is attributed to locations in 
the angular gyrus, the medial frontal lobe, and the 
inferomedial portion of the temporal lobe (16). 
Frontal lesion was observed in 13,33% of cases 
(n=8) with repercussion on the executive function 
manifested by reducing the abilities: to control their 
impulses, to organize their thoughts, to change their 
priorities, to evaluate their progress. The functions 
normally associated with the frontal lobe are 
intellect, emotions, behaviour, language, personality, 
control centers for higher autonomic functions, 
abstract thinking and motor movement (7). The 
patients became emotional, impatient, rigid, with 
difficulties in concentrating and following the 
instructions given by the therapists. All of this can 
influence but also can predict the potential of the 
functional recovery. 
A study of 663 occupational therapists working in 
stroke services in Canada found that when treating 
post-stroke cognitive impairment most therapists did 
not address executive function, which is often 
affected by vascular dementia (17). 
Even more, there are exclusions to rehabilitation 
services in every international clinical guidelines. 
For example, in Spanish guidelines, rehabilitation is 
not recommended for patients with severe stroke and 
poor recovery prognosis (18). In  Canada, patients 
must demonstrate the potential ability to return to 
pre-stroke levels of function or to increase post-
stroke functional level (19). Given these issues, the 
patient with stroke and severe cognitive decline can't 
be a candidate for rehabilitation, but we believe that 
any minor gain that can improve their functional 
independence is a success in terms of growth the 
quality of life. Rehabilitation potential is difficult to 
predict due to the fact that some patients 
demonstrate their potential later than others (20).  
Patients included in our study, with severe cognitive 
impairment, associated multiple CT images: 30% 
(n=18) silent lacunar infarctions, 38,33% (n=23) 
cerebral atrophy predominantly in the hippocampus, 
13,33 % (n=8) lesions of the periventricular white 
matter. 
The presence of silent multiple lacunar infarctions in 
patients with first-ever lacunar stroke is an 
independent predictor of poor performance on 
executive functions and short delayed verbal 
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memory tests (7). According to study of Grau-
Olivares and Arboix ischemic cerebral small-vessel 
disease (SVD) should be regarded as a severe 
condition prodrome of subcortical VD, rather than a 
relatively benign disorder (21). 
Bilateral hippocampal or thalamic infarctions and 
unilateral thalamic infarctions are other examples of 
strategically localized infarctions that are reported to 
cause dementia (22). In the hippocampal lesions the 
anterograde memory predominated. The patients 
were not able to accumulate new information, to 
store the recent experiences, to remember the natural 
course of the sequence of the tasks, all of these are 
necessary for the rehabilitation process. When 
thalamus lesions were also associated, patients 
suffered from retrograde amnesia. They can't 
remember their name, the familiar faces, the home.   
A systematic review of the prevalence of memory 
impairment after stroke estimated that between 23% 
and 55% have memory impairment three months 
after stroke and between 11% and 31% a year after 
stroke (23). Cumming et al. notes that at one year 
post stroke, a majority of patients still had attention 
deficits, while deficits in language and memory were 
more likely to have resolved (24).  
The most commonly used assessments for cognitive 
impairment or dementia after stroke are MMSE and 
Montreal Cognitive Assessment (MoCA). The 
MMSE evaluates especially dementia and we used it 
in our study: 40% of patients (n=24) had an MMSE 
score below 9 points, indicating a severe impairment 
of cognitive functions. Stroke patients with low 
scores are at high risk of dementia over time, even in 
the absence of recurrent stroke and should therefore 
be closely monitored for further cognitive decline.  
Even minor stroke affects daily functioning, 
executive functions, and cognition, consequently 
affecting quality of life and return to work (7). 
In the presented study, following the psychological 
examination the most common disorders of 
cognition were:  fixation and evocation hypomnesia, 
temporal-spatial disorientation, disorders of mental 
calculation. It is difficult to work with these patients 
who are not aware of time or orientation in space. 
They can become anxious if they do not understand 
where they are or their purpose in that place.  
In addition, cognitively impaired patients may not be 
able to benefit fully from rehabilitation because of 
their impairment. Research suggests that this may 
occur in patients with a sensory deficit (contralateral 
visual-neglect), attentional deficits or impaired 
comprehension and learning (6). 

Conclusion 
 
Brain injury through the infarction or cerebral 
hemorrhage, produces deficits consequences in 
motor and cognitive functions with repercussions on 
the rehabilitation plan. These patients have a low 
potential for progress, a reduced functional outcome 
implying different recovery needs and an 
individualized program, properly adapted to his 
deficits. They should be able to recover their skills 
step by step and carry them over to the next session, 
which is difficult for people with severe dementia. 
Patients with severe cognitive impairment, 
objectively identified by a 9-point MMSE score, 
have associated multiple lacunar infarction, cerebral 
atrophy, periventricular white substrate lesions, and 
infarcts located strategically in the temporal or 
frontal lobe. It means that the severe dementia 
associates neurodegenerative process and vascular 
lesion.   
The executive function, frequently affected in 
vascular dementia, recovered much harder than the 
motor one and has more psychosocial consequences 
causing permanent disability.  
The cognitive decline associated with stroke is an 
important aspect of neurorehabilitation slightly 
neglected to the detriment of physical disability.   
We need researches on the therapeutic plan of 
recovery of patients with stroke and dementia in 
order to increase their functional outcome and their 
level of independence.  
There are no specific guidelines or recommendations 
regarding rehabilitation for these patients. 
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