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Abstract

Vascular cognitive impairment is closely related to stroke. Each condition is a risk factor for the other. Cognitive impairment is a symptom
that makes it difficult for a stroke patient to live at home. In this review paper, different types of vascular cognitive impairment are
discussed, with emphasis on cognitive impairment related to lacunar strokes (LACS). Symptoms, diagnostics, epidemiology, treatment and
prognosis are surveyed. LACS are often associated with leukoaraiosis, which is related to subcortical ischaemic vascular dementia. Even
if LACS often are mild, they may therefore be associated with cognitive impairment in the longer term.
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Lacunar strokes (LACS), which result from occlusion of the deep
penetrating arteries in the brain, are often milder than embolic or
large vessel strokes.” Even if they are mild in terms of stroke severity,
it has been recognised that LACS often are associated with cognitive
impairment.? The cognitive profile may differ from that of primary
degenerative forms of dementia.® This review paper will discuss the
relationship between LACS, leukoaraiosis and subcortical ischaemic
vascular dementia (SIVD).

Definitions

According to ICD-10, a diagnosis of dementia requires: (1) impairment
in short- and long-term memory; (2) impairment in abstract thinking,
judgement, higher cortical function or personality change; (3) memory
impairment and intellectual impairment, which cause significant
social and occupational impairments; and (4) the occurrence of these
traits when patients are not in a state of delirium.

Cognitive impairment is a continuum, affecting different cognitive
domains at different rates, from different causes.* The definition
of dementia requires memory impairment plus involvement of at
least one other cognitive domain. This definition is less appropriate
for vascular cognitive impairment (VCI), because in VCI memory is
often less affected than executive functions. In this paper, the terms
cognitive impairment and VCI are used whenever possible.

Delirium, or confusional state, is a more or less acute disorder of
attention and global cognition (memory and perception), which is
reversible.® Delirium is almost always caused by a provoking event,
such as an infection, a metabolic condition or a psychotropic drug.
People with pre-existing cognitive impairment are at higher risk for
developing delirium.
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LACS result from occlusion of the penetrating arteries that provide
blood to the brain's deep structures. A corresponding infarction
is often small, within 10 mm and affects the deep nuclei of
the brain or different neural pathways to and from the cortex.s”
Compared to larger infarctions that involve the cortex, patients with
LACS oftenhave alower grade of stroke severity'anda better short-time
prognosis.tTherefore, LACS have been considered as relatively benign.”
On the other hand, LACS are often seen together with leukoaraiosis
or cerebral white matter changes.®® These are radiological findings
with bilateral patchy or diffuse areas of hyperintensities of the cerebral
white matter on T2-weighted MRI. Leukoaraiosis is probably caused
by chronic ischaemia in the white matter, leading to loss of myelin and
axons, and ultimately to gliosis and atrophy." Leukoaraiosis is related
to cognitive impairment.'21

Classification of Cognitive Impairment

Not so many years ago, a rather strict distinction was made between the
primary degenerative forms of dementia, such as Alzheimer’s disease (AD),
and vascular forms of dementia, such as multi-infarct dementia. Mixed
forms of dementia were recognised, but were considered as exceptions.™

In later years, this classification of dementia has been re-evaluated.
Thisre-evaluationis based partly on pathologic-anatomic studies, > partly
on the fact that there is considerable overlapping in pathophysiology,
risk factors and symptoms between the primary degenerative and
vascular forms of dementia.’ For example, there often is significant
vascular pathology in AD, and hypoperfusion may play a significant
role.”” By some authors, mixed dementia is now considered as the
most common type.” In the Swedish Kungsholmen project, initially
only 5 % of the patients were diagnosed with mixed dementia, but
after re-evaluation 55 % of patients were diagnosed as having mixed
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dementia.’ With this background it has been proposed that the
concept of dementia is obsolete, because “it combines categorical
misclassification with etiologic imprecision”.* We should therefore think
in terms of a continuum of cognitive impairment and focus on causes
instead of effects.

Vascular Cognitive Impairment

Vascular cognitive impairment (VCI) may roughly be divided into
two types, namely the cortical and subcortical types. The cortical
type is caused by stenosis of larger vessels, leading to multiple,
strategic, or larger infarcts that have impact on cognition. The
number of and distribution of such infarcts jointly contribute to
cognitive impairment.’

The subcortical type is caused by stenosis of smaller vessels in the
white matter. This may give rise to multiple complete infarcts, leading
to the lacunar state (état lacunaire), or to hypoperfusion which leads
to leukoaraiosis. In recent years, the term SIVD has been coined as a
name of dementia that is associated with small vessel disease.

Subcortical Ischaemic Vascular Dementia

The concept SIVD was introduced around the year 2000 and is a further
development of the concepts vascular dementia and Binswanger’s
disease.?? SIVD results from complete or incomplete occlusion of small
arteries in the white matter, leading to hypoperfusion. If the occlusion
is complete, a lacunar infarct becomes the consequence, but if it
is incomplete, leukoaraiosis is the result.?" These two conditions
commonly occur together.°

The risk factors for SIVD are the common vascular risk factors; e.g.
hypertension, diabetes, cigarette smoking and hypercholesterolaemia.
Additional risk factorsin elderly people are heart failure, arrhythmias and
orthostatic hypotension. These are believed to promote hypoperfusion.
Major surgery in the elderly, especially coronary bypass surgery
and surgery due to hip fracture, is also believed to worsen SIVD
through hypoperfusion.?

Although a recent review article has shown that all major cognitive
domains may be involved,? the symptoms and course of SIVD differ
in many ways from AD. A psychomotor slowness (bradyphrenia) is
typical, including a verbal response latency. This slowness is a part of a
dysexecutive syndrome caused by interruption of prefrontal-subcortical
neural circuits. Other features of this syndrome include impairment of
goal formulation, initiation, planning, organising, ranking, deciding and
change of strategies. Early in the course of the disease, memory may
be relatively intact, but memory functions tend to fluctuate, because
of fatigue and other factors. Nocturnal confusion is common, with a
disturbed circadian rhythm (a tendency to sleep in the daytime and
be awake at night). Psychiatric symptoms are also common, including
indifference, depression, lack of initiative and interest, and emotional
lability. Contrary to patients with AD, language functions are relatively
intact, as well as recognition capability and ability to count.

The motor features of SIVD are typical. Symptoms from the lower
extremities dominate. In the beginning of the 20th century, French
neurologists coined the term 'marche a petits pas’, which refer to
the typical somewhat broad-based gait, with small shuffling steps,
and relatively preserved function in the upper limbs. Extrapyramidal
symptoms, such as hypokinesia and rigidity, are common, but not
tremor. Often a patient freezes when trying to walk and there are
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also turning difficulties. The risk of falls and fractures is high. Cortical
symptoms are not a part of the syndrome, but may occur if the patient
also has cortical lesions.

Not uncommonly, urgency incontinence also is present. The triad
cognitive impairment, a broad-based gait and urgency incontinence
may also bring normal pressure hydrocephalus (NPH) to mind. If
imaging gives rise to the suspicion of NPH, an infusion test may be
needed in order to exclude this condition.

Epidemiology

Several studies show that cognitive impairment increases the risk
for stroke later in life. Compared to healthy persons, the relative
risk for persons with dementia to later have a stroke, is between
two and three.?% Not unexpectedly, the prevalence of cognitive
impairment and dementia before a stroke incidence is increased and
lies between nine and 16 per cent in different studies.?-?? Stroke is
also arisk factor for cognitive impairment. In cohort studies, the relative
risk for dementia after stroke is between two and four compared to
age-matched healthy persons.0-3

Regarding LACS, the severity of cognitive impairment seems to be
related to the severity of leukoaraiosis.”®*® Even if LACS often are
mild, they may be associated with cognitive impairment on longer
term, more so than other types of strokes.®* Within the Secondary
Prevention of Small Subcortical Strokes (SPS3) study, nearly half of
the participants had mild cognitive impairment between 2 weeks
to 6 months after the qualifying stroke.®> A recent review paper,
which included 24 studies, found that 24 % of patients with lacunar
stroke who had cognitive impairment (mild cognitive impairment
or dementia) post stroke. In that review, there was no significant
difference between lacunar and non-LACS with regard to prevalence
of cognitive impairment after stroke, however.3

The European multicentre Leukoaraiosis and Disability Study (LADIS)
has focused on the role of leukoaraiosis and to some extent of lacunes,
in predicting disability. The main result of LADIS was that leukoaraiosis
more than doubled the risk of being dependent after 3 years of
follow-up.¥” Increasing severity of leukoaraiosis and number of lacunes
were each related to worse cognitive performance.®® Regarding
lacunes, their location within subcortical grey matter (thalamus,
putamen, pallidum) is a determinant of cognitive impairment,
independently of the extent of leukoaraiosis.*

Cognitive Assessment

The most important information regarding a patient’s cognitive
ability originates from observations of daily activities in the hospital
ward or in the patient's own house. Activities such as dressing,
toileting, kitchen routines, counting money and spatial orientation,
may often give more information than a psychometric test can do.
Such information may give a more positive image of the patient’s
capabilities than a test instrument.

When choosing a test instrument, it is preferable to choose one that
is able to test all relevant cognitive domains. A disadvantage with the
often-used Mini Mental State Examination (MMSE),®? is its relative
loading on verbal skills, versus visuospatial, constructional and executive
functions.* Use of MMSE only may fail to identify subjects with VCI.+'
Amendments and modifications to MMSE have been suggested,* but
they have not gained widespread use.
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A new test, which has been constructed with all relevant cognitive
domains in mind and yet is possible to accomplish within 10 minutes,
is the Montreal Cognitive Assessment (MoCA).* This test may be freely
used for clinical purposes. MoCA is recommended by the National
Institute for Neurological Disorders and Stroke (NINDS) and by the
Canadian Stroke Network (CSN) as a screening test for vascular cognitive
impairment.*® The Hachinski Ischemic Score may also be used in order to
identify a vascular component of cognitive impairment.*

More subtle cognitive deficits, such as fatigue, stress hypersensitivity,
lack of concentration ability and lack of initiative skill (conation), may
be handicapping, but are difficult to measure. Yet these difficulties
may be of great significance and have implications for younger
stroke patients’ ability to return to their occupation. In these cases, a
neuropsychological examination may add to the comprehensive picture.
Different neuropsychological tests are suggested by NINDS and CSN.*

The presence of cognitive impairment may also have implications
for a patient’s ability to drive a car and other vehicles, as well as for
permission to possess firearms. Laws and regulations differ between
countries. In Sweden, in addition to the physcian’s general assessment,
the Nordic version of Stroke Driver Screening Assessment (SDSA)* is
often used in order to evaluate driving skills. An on-road test, managed
by a specially trained driving instructor, is sometimes needed. Driving
simulators are still under development and not used in clinical praxis
in Sweden.

Treatment and Prevention

Although  cholinesterase inhibitors produce small  cognitive
improvements in patients with vascular cognitive impairment,* such
improvements are small. Because of their limited effects, adverse effects
and costs, cholinesterase inhibitors are generally not used in patients
with vascular cognitive impairment or dementia.

Treatment of vascular risk factors is the only possible way of slowing
down the progress of cognitive impairment.* In two hypertension
trials, it has been shown that ramipril and the combination perindopril/
indapamide have beneficial effect on cognitive performance in
patients with cerebrovascular disease.*** Other studies support these
findings.>"*? It has also been shown that the progress of leukoaraiosis
may be slowed down with proper blood pressure management.>
As for other vascular risk factors (e.g. diabetes, cigarette smoking,
obesity and low physical activity), it is tempting to believe that
targeting them vigorously may prevent or delay dementia.>

Prognosis

Several studies have shown that combination stroke and cognitive
impairment is unfavorable in several ways. These patients often need a
longer stay in hospital.* Dementia before a stroke increases the risk for
both early death® and death within 1 year,® and also increases the risk
of a recurrent stroke® Most likely, the explanation is multifactorial.
Stroke patients with dementia may more easily contract complications,
including infections, thromboembolic events and fractures, both in the
acute phase of stroke and later on. An important factor may be the
attitudes of doctors and nursing staff towards patients with dementia.
They may not be chosen for active rehabilitation or prescribed warfarin
in case of atrial fibrillation.>”

Due to slowness of mental processing (bradyphrenia), these patients
may need longer time to communicate. This is often manifested by an
increased latency of verbal response. Reduced ability to stand stress,
decreased power of initiative and reduced flexibility are all related
to the impaired executive functions.?® Memory functions may be
more or less affected, especially regarding new learning and short-
term memory. ADL functions are often impaired. This may be true
also for patients with relatively mild cognitive impairment.®® These
patients are therefore in need of more help in their everyday life®
and many patients are in need of a sheltered living.¢ Due to the gait
abnormalities, there is often a high risk for falls. Stroke patients with
cognitive impairment have a high risk for hip fractures.*’ Depression
and mood disorders are common among these patients. This may
be manifested by a so-called vascular depression, manifested by
depression, apathy and irritability.¢> The treatment outcome and
natural course of vascular depression is considered worse than that
of the non-vascular depression.®

Despite the abovementioned difficulties, patients with vascular cognitive
impairment may often function well in everyday life, thanks to a well
preserved personality and a well preserved language. The condition
often seems to be stationary for a long time. Deterioration may occur
step-wise, and ‘steps’ may correspond to a new stroke and loss of
compensation mechanisms. Whether deterioration occurs in steps or
not, itis unfortunately common that the disease progresses over several
years. Loss of interests, inability to associate and inability to change
line of thoughts, which may lead to perseverations, are symptoms that
are common. Ultimately, patients get dependent in all domains and
nutrition becomes difficult. Not unexpectedly, these patients often die
from vascular causes,* but many also die from infections or unrelated
causes, such as malignancy. |

Appelros P, Terént A. Characteristics of the NIH Stroke
Scale: Results from a population-based stroke cohort
at baseline and after one year, Cerebrovasc Dis,

leukoaraiosis to lesion type in stroke patients, Stroke,
1990,21:890-4.
Fazekas F, Kleinert R, Offenbacher H, et al., Pathologic

de la Torre JC, Is Alzheimer’s disease a neurodegenerative
or a vascular disorder? Data, dogma, and dialectics, Lancet
Neurol, 2004;3:184-90.

2004,17:21-7. correlates of incidental MRI white matter signal 18. Korczyn AD, Mixed dementia--the most common cause of

2. Loeb C, Gandolfo C, Croce R, Conti M, Dementia associated hyperintensities, Neurology, 1993;43:1683-9. dementia, Ann N Y Acad Sci, 2002;977:129-34.
with lacunar infarction, Stroke, 1992;23:1225-9. 12. De Groot JC, De Leeuw FE, Oudkerk M, et al., Periventricular 19. Saczynski JS, Sigurdsson S, Jonsdottir MK, et al., Cerebral

3. Jokinen H, Kalska H, Mantyl& R, et al., Cognitive profile of cerebral white matter lesions predict rate of cognitive infarcts and cognitive performance: importance of location
subcortical ischaemic vascular disease, J Neurol Neurosurg decline, Ann Neurol, 2002;52:335-41. and number of infarcts, Stroke, 2009;40:677-82.
Psychiatry, 2006,77:28-33. 13. Appelros P Samuelsson M, Lindell D, Lacunar infarcts: 20. Romén GC, Erkinjuntti T, wallin A, et al., Subcortical

4. Hachinski V, Shifts in thinking about dementia, JAMA, functional and cognitive outcomes at five years in relation ischaemic vascular dementia, Lancet Neurol,
2008;300:2172-3. to MRI findings, Cerebrovasc Dis, 2005;20:34-40. 2002;1:426-36.

5. Gustafson Y, Olsson T, Eriksson S, et al., Acute confusional 14. Fratiglioni L, Grut M, Forsell Y, et al., Prevalence of 21. Englund E, Brun A, Persson B, Correlations between
states (delirium) in stroke patients, Cerebrovasc Dis, Alzheimer's disease and other dementias in an elderly histopathologic white matter changes and proton MR
1991;1:257-64. urban population: relationship with age, sex, and relaxation times in dementia, Alzheimer Dis Assoc Disord,

6. Fisher CM, Lacunes: small, deep cerebral infarcts, education, Neurology, 1991,41:1886-92. 1987;1:156-70.

Neurology, 1965;15:774-84. 15. Andin U, Gustafson L, Passant U, Brun A, A 22. Edwards JD, Jacova C, Sepehry AA, et al., A quantitative

7. Norrving B, Long-term prognosis after lacunar infarction, clinico-pathological study of heart and brain lesions systematic review of domain-specific cognitive impairment
Lancet Neurol, 2003;2:238-45. in vascular dementia, Dement Geriatr Cogn Disord, in lacunar stroke, Neurology, 2013;80:315-22.

8. Appelros P, Nydevik |, Viitanen M, Poor outcome after 2005;19:222-8. 23. Ferrucci L, Guralnik JM, Salive ME, et al., Cognitive
first-ever stroke: Predictors for death, dependency and 16. Agliero-Torres H, Kivipelto M, von Strauss E, Rethinking the impairment and risk of stroke in the older population,
recurrent stroke within the first year, Stroke, 2003;34:122-6. dementia diagnoses in a population-based study: what is JAm Geriatr Soc, 1996,44:237-41.

9. Bogousslavsky J, Regli F, Uske A, Leukoencephalopathy in Alzheimer's disease and what is vascular dementia?. A 24. Zhu L, Fratiglioni L, Guo Z, et al., Incidence of stroke
patients with ischemic stroke, Stroke, 1987;18:896-9. study from the Kungsholmen project, Dement Geriatr Cogn in relation to cognitive function and dementia in the

10. Hijdra A, Verbeeten B, Jr, Verhulst JA, Relation of Disord, 2006,22:244-9. Kungsholmen Project, Neurology, 2000;54:2103-7.

66

EUROPEAN NEUROLOGICAL REVIEW



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Wiberg B, Lind L, Kilander L, et al., Cognitive function and
risk of stroke in elderly men, Neurology, 2010,74:379-85.
Pohjasvaara T, Erkinjuntti T, Vataja R, Kaste M, Comparison
of stroke features and disability in daily life in patients with
ischemic stroke aged 55 to 70 and 71 to 85 years, Stroke,
1997,28:729-35.

Appelros P Nydevik |, Seiger A, Terént A, Predictors of
severe stroke: influence of pre-existing dementia and
cardiac disorders, Stroke, 2002;33:2357-62.

Hénon H, Pasquier F, Durieu |, et al., Preexisting dementia
in stroke patients. Baseline frequency, associated factors,
and outcome, Stroke, 1997,28:2429-36.

Barba R, Morin MD, Cemillan C, et al., Previous and incident
dementia as risk factors for mortality in stroke patients,
Stroke, 2002;33:1993-8.

Zhu L, Fratiglioni L, Guo Z, et al., Association of stroke

with dementia, cognitive impairment, and functional
disability in the very old: a population-based study, Stroke,
1998,29:2094-9.

Lindén T, Skoog |, Fagerberg B, et al., Cognitive impairment
and dementia 20 months after stroke, Neuroepidemiology,
2004,23:45-52.

Ivan CS, Seshadri S, Beiser A, et al., Dementia After Stroke:
The Framingham Study, Stroke, 2004,35:1264-9.

van der Flier WM, van Straaten EC, Barkhof F, et al.,

Small vessel disease and general cognitive function

in nondisabled elderly: the LADIS study, Stroke,
2005;36:2116-20.

Appelros P, Andersson AG, Changes in Mini Mental State
Examination score after stroke: lacunar infarction predicts
cognitive decline, Eur J Neurol, 2006;13:491-5.

Jacova C, Pearce LA, Costello R, et al., Cognitive
impairment in LACS: the SPS3 trial, Ann Neurol,
2012,72:351-62.

Makin SD, Turpin S, Dennis MS, Wardlaw JM, Cognitive
impairment after lacunar stroke: systematic review and
meta-analysis of incidence, prevalence and comparison
with other stroke subtypes, J Neurol Neurosurg Psychiatry,
2013;84:893-900.

Inzitari D, Pracucci G, Poggesi A, et al., Changes in white
matter as determinant of global functional decline in
older independent outpatients: three year follow-up of
LADIS (leukoaraiosis and disability) study cohort, BMJ,
2009;339:b2477.

EUROPEAN NEUROLOGICAL REVIEW

38.

39.

40.

411,

42.

43.

4a.

45.

46.

47.

48.

49.

50.

51.

52.

Cognitive Impairment in Lacunar Strokes

Benisty S, Gouw AA, Porcher R, et al., Location of

lacunar infarcts correlates with cognition in a sample

of non-disabled subjects with age-related white-matter
changes: the LADIS study, J Neurol Neurosurg Psychiatry,
2009;80:478-83.

Folstein MF, Folstein SE, McHugh PR, “Mini-Mental State”. A
practical method for grading the cognitive state of patients
for the clinician, J Psychiatr Res, 1975;12:189-98.

Shulman K, Feinstein A, Quick cognitive screening for
clinicians, London: Martin Dunitz, 2003.

Fure B, Bruun Wyller T, Engedal K, Thommessen B, Cognitive
impairments in acute lacunar stroke, Acta Neurol Scand,
2006;114:17-22.

Teng EL, Chui HC, The Modified Mini-Mental State (3MS)
examination, J Clin Psychiatry, 1987,48:314-8.

Nasreddine ZS, Phillips NA, Bedirian V, et al., The Montreal
Cognitive Assessment, MOCA: a brief screening tool for mild
cognitive impairment, J Am Geriatr Soc, 2005,53:695-9.
Nasreddine Z, The Montreal Cognitive Assessment,

2012. Available at: www.mocatest.org (accessed December
19 2012).

Hachinski V, ladecola C, Petersen RC, et al., National Institute
of Neurological Disorders and Stroke-Canadian Stroke
Network vascular cognitive impairment harmonization
standards, Stroke, 2006,37:2220-41.

Hachinski VC, lliff LD, Zilhka E, et al., Cerebral blood flow in
dementia, Arch Neurol, 1975;32:632-7.

Nouri FM, Lincoln NB, Validation of a cognitive assessment
predicting driving performance after stroke, Clin Rehabil,
1992,6:275-81.

Levine DA, Langa KM, Vascular cognitive impairment:
disease mechanisms and therapeutic implications,
Neurotherapeutics, 2011,8:361-73.

Bosch J, Yusuf S, Pogue J, et al., Use of ramipril in
preventing stroke: double blind randomised trial, BMJ,
2002;324:699-703.

Tzourio C, Anderson C, Chapman N, et al., Effects of

blood pressure lowering with perindopril and indapamide
therapy on dementia and cognitive decline in patients with
cerebrovascular disease, Arch Intern Med, 2003;163:1069-75.
Kuo HK, Sorond F, lloputaife 1, et al., Effect of blood
pressure on cognitive functions in elderly persons,

J Gerontol A Biol Sci Med Sci, 2004,59:1191-4.

Peila R, White LR, Masaki K, et al., Reducing the risk of

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

dementia: efficacy of long-term treatment of hypertension,
Stroke, 2006,37:1165-70.

Dufouil C, Chalmers J, Coskun O, et al., Effects of

blood pressure lowering on cerebral white matter
hyperintensities in patients with stroke: the PROGRESS
(Perindopril Protection Against Recurrent Stroke Study)
Magnetic Resonance Imaging Substudy, Circulation,
2005;112:1644-50.

Godin O, Tzourio C, Maillard P, et al., Antihypertensive
treatment and change in blood pressure are associated
with the progression of white matter lesion volumes: the
Three-City (3C)-Dijon Magnetic Resonance Imaging Study,
Circulation, 2011;123:266-73.

Hachinski V, Stroke and Alzheimer disease: fellow travelers
or partners in crime?, Arch Neurol, 2011;68:797-8.
Appelros P, Prediction of length of stay for stroke patients,
Acta Neurol Scand, 2007;116:15-9.

Appelros P, Viitanen M, What causes increased stroke
mortality in patients with pre-stroke dementia?,
Cerebrovasc Dis, 2005;19:323-7.

Stephens S, Kenny RA, Rowan E, et al., Association
between mild vascular cognitive impairment and impaired
activities of daily living in older stroke survivors without
dementia, J Am Geriatr Soc, 2005;53:103-7.

Claesson L, Lindén T, Skoog |, Blomstrand C, Cognitive
impairment after stroke - impact on activities of daily living
and costs of care for elderly people. The Goéteborg 70+
Stroke Study, Cerebrovasc Dis, 2005;19:102-9.

Appelros P, Nydevik I, Terént A, Living setting and
utilisation of ADL assistance one year after a stroke with
special reference to gender differences, Disabil Rehabil,
2006,28:43-9.

Andersson AG, Seiger A, Appelros P, Hip fractures in
patients with stroke, Stroke Res Treat, 2013;2013:954279.
Alexopoulos GS, Kiosses DN, Klimstra S, et al., Clinical
presentation of the “depression-executive dysfunction
syndrome” of late life, Am J Geriatr Psychiatry,
2002;10:98-106.

Naarding P, Beekman AT, Vascular depression: where do we
go from here?, Expert Rev Neurother, 2011,11:77-83.
Mortel KF, Meyer JS, Rauch GM, et al., Factors influencing
survival among patients with vascular dementia

and Alzheimer's disease, J Stroke Cerebrovasc Dis,
1999,8:57-65.

67



	EU_Neuro_9.1 66
	EU_Neuro_9.1 67
	EU_Neuro_9.1 68
	EU_Neuro_9.1 69

