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White matter hyperintensities (WMHSs) are frequently observed on magnetic resonance imaging (MRI) in brains of patients with
dementia. Initially they were considered as the reflection of ischemic changes in the white matter. However, more recently this
statement has been questioned. The most relevant articles concerning the presence of WMHs on MRI in patients with different types
of dementia are presently reviewed. In vascular dementia and in its more specific form, called Binswanger’s disease, the WMHSs are to
be considered as representing ischemic changes. This is based on the frequent association with small-vessel disease and lacunar
infarcts. Also hereditary cerebral autosomal dominant arteriopathy with subcortical infarcts and leukoencephalopathy (Cadasil) is a
significant ischemic cause of WMHs on MRI. The WMHs are linked to the most relevant cortical neurodegenerative changes in
“pure” Alzheimer’s disease, frontotemporal lobar degeneration, Lewy body disease, and progressive supranuclear palsy and
corticobasal degeneration. They have to be considered as the expression of Wallerian degeneration with secondary myelin loss, rather
than ischemic of origin. In most mixed dementias vascular ischemic lesions are combined with neurodegenerative changes in the
cerebral white matter.
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Introduction

White matter changes are frequently observed in several diseases
of infancy and adult life, including in demyelinising diseases,
such as multiple sclerosis [1-5]. The development of brain white
matter microstructure starts during the first 3 years of life with
further continued white matter maturation during later childhood
and adolescence [6]. The diffusion characteristics on magnetic
resonance imaging (MRI) differ between the regions of white
matter changes and the surrounding normal looking white matter,
suggestive of a Wallerian-type degenerative pattern [7]. There
exist different visual MRI rating scales for the white matter
hyper-intensities (WMHSs) [8-10]. Overall, WMHs are considered
to mainly reflect white matter ischemia [11-15]. However some
studies suggest that they also can be due to Wallerian
degeneration and demyelisation as result of the severe overlying
cortical neurodegenerative changes [16-18].

Even in cognitive normal elderly brains an increase of WMHs is
observed compared to those of young and middle-aged persons
[19]. The mixed forms of dementia occur in 30% of all dementia
cases. They are more frequent in the oldest patients and have
more severe WMHSs than in those with a single type of dementia
[20-22]. So the question remains whether the WMHSs in all
dementia diseases are due to cerebrovascular disturbances or
secondary to neurodegenerative changes of the overlying cerebral
cortex.

Arterial vascularisation of the cerebral white matter

The majority of the cerebral white matter is supplied by
medullary branches issued from the leptomeningeal cerebral
arteries. In contrast to the cortical branches, they have no
significant side branches and cross perpendicularly the cerebral
cortex to reach the white matter. The short medullary branches
end in the subcortical arcuate fibres. The long ones end in the
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periventricular white matter at some distance from the ventricular
wall [23]. The deep periventricular white matter is supplied in the
frontal regions by ventriculofugal end-branches of the lateral
striatal arteries and in the parieto-occipital regions by
ventriculufugal branches issued from the choroid arteries. They
form together with the medullary branches the periventricular
arterial border-zones [24]. They are the remnants of the
continuous loops, which connect the surface vessels in the
premature brains to the periventricular located germinal layer,
from which maturating neurons migrate to the surface to form the
cerebral cortex. The regression of these continuous loops lead to
the development of the periventricular arterial border-zones [25].

Vascular dementia

Periventricular infarction due to carotid artery stenosis can be the
cause of a single stroke. This rare type of stroke is considered as a
pure hemodynamic induced event [26]. Vascular dementia is
causing around 15% of all dementia cases [27]. It is the second
most frequent cause of dementia [28]. The most classical vascular
dementia due to selective white matter ischemia with lacunar
infarcts and without cortical involvement is the chronic
Binswanger’s subcortical encephalopathy [29]. A severity scale
has been proposed for vascular dementia [30]. Another rare cause
of dementia with selective white matter ischemia is the hereditary
cerebral autosomal dominant arteriopathy with subcortical
infarcts and leukoencephalopathy (CADASIL) due to the Notch
homolog 3 [31]. However many cases of vascular dementia are
due to a mixture of WMHs with cortical macro- and micro-
infarcts, macro- and micro-bleeds, and lacunar infarcts. The
WMNs are more severe and widespread than in most
neurodegenerative diseases [32,33]. Cerebral amyloid angiopathy
(CAA) can contribute to vascular dementia [34]. The number of
cortical micro-infarcts and cortical micro-bleeds is increased in
CAA but the severity of the WMCs is not amplified [35-37].

Alzheimer’s disease

Alzheimer disease (AD) is by far the most frequent form of
dementia with an incidence of 15% in the overall population older
than 65 years [38]. On MRl WMHs are found in approximately
62% of patients with AD. CAA is present in 58% of the cases
[39]. Overall patients with AD-CAA have more WMHSs than in
those without CAA [40]. However, only those with severe CAA
display the most severe cerebrovascular lesions, including an
increase in WMHSs [41]. The frontal, central and parieto-occipital
white matters are approximately involved to the same degree in
the severe forms of AD [42]. The patients with CAA are overall
older than those without [43].

Frontotemporal lobar degeneration

Frontotemporal lobar degeneration (FTLD) is a heterogeneous
disorder with various genetic and histological subtypes. This
entity is characterised by severe atrophy of the frontal cortex and
the superior temporal gyrus. The underlying white matter is
severely affected in the frontal and temporal lobes [44]. On MR,
in addition to the severe WMHSs, the incidence of cortical micro-
bleeds is increased in the most affected regions [45,46]. A low
incidence of cerebrovascular risk factors has been observed in
FTLD [47]. Also CAA is very rare in this disease [48].
Amyotrophic lateral sclerosis (ALS) has been linked to FTLD
[49]. Positron emission tomography of the brain shows functional
imaging abnormalities predominantly in the frontal and temporal
regions in a mixed ALS-FTLD case [50]. The WMHs in ALS are
also predominant in the frontal and temporal regions. These
findings are mainly observed in patients with memory
disturbances [51,52]. Similar to FTLD a favourable vascular risk
profile is observed in ALS [53].

Lewy body dementia

Lewy body dementia (LBD) is related to Parkinson’s disease
dementia. They are considered as the extremes of a continuous
spectrum [54]. WMHs are a relative early feature in LBD [55].
They can be more severe than in Parkinson’s disease with
dementia. Also the cortical gray matter is more severely affected
[56]. AD-related pathology is frequently associated to LBD and
considered as the main cause of the WMHSs [57, 58]. CAA is
present in 30% of the cases and lipohyalinosis in 10% [57]. CAA
does not increase the degree of the WMHs [59]. Associated
cerebrovascular lesions are frequently associated and for frequent
in Parkinson’s disease compared to their incidence in other
neurodegenerative diseases, including AD [60].

Progressive supranuclear palsy

Progressive supranuclear palsy (PSP) is a sporadic disease with
tau pathology, mainly involving the thalamus, the pallidum and
the brainstem [61]. However, neocortical areas can also be
involved [62]. The global severity of the WMHSs in the cerebral
hemispheres of PSP is more or less similar to that in normal age-
matched controls [63]. The association of CAA does not influence
the degree of WMHSs [64]. In PSP the midbrain, pons and the
regions close to the basal ganglia are the regions where the main
WNMHs occur [65]. The pathways of degeneration mainly involve
the connections between frontal areas and deep gray matter
structures [66]. The WMHs are less severe in PSP than in
Parkinson’s patients [61]. The degree of the WMHSs correlates
with the clinical scores of disease severity and cognitive
impairment [67]. The classic Rirchardson’s syndrome of PSP has
more spatial abnormalities in the frontal white matter than in the
parkinsonian type [68]. However, overall the WMHs progress
more significantly over time in PSP-parkinsonism [69].
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Corticobasal degeneration

Corticobasal degeneration (CBD) is  a rare disease characterised
by a progressive asymmetrical severe cortical atrophy, mainly of
the frontal and temporal lobes [70]. There are sporadic case
reports mentioning white matter degeneration in the adjacent
regions [71,72]. In our recent study of 8 CBD cases the WMHSs
are significantly more severe in the affected hemisphere,
compared to their occurrence in age-matched non-demented
controls [73]. The WMHSs are, however, less severe in CBD than
in Parkinson’s patients with and without dementia [60].

Discussion

MRI is the best way to detect the severity of grey and white
matter changes, using visual rating scales [74]. In the white matter
of the brain myelin and iron are closely linked due to the presence
of iron in myelin generating oligodendrocytes [75]. Myelin loss is
followed by increase of intra- and extra-cellular water content.
These changes are more pronounced among elderly people [76].
In vascular dementia the WMHs are to be considered as reflecting
ischemic changes [77,78]. Small vessel disease causes the WMHSs
on MRI [79]. In young adults without evidence of cerebrovascular
disease control of modifiable cardiovascular risk factors induces
less occurrence of WMHs on MRI [80]. In particular control of
blood pressure in hypertensive patients reduces significantly the
occurrence of WMHSs [81]. The impact of WMHs has been
demonstrated to be a major risk factor for progressive cognitive
decline [82]. However, the progression of WMHSs does not predict
the conversion from mild cognitive impairment to dementia [83].
The progression of the WMHSs in AD is similar to that in the
correspondent  cortical regions with the most severe
neurodegeneration and to be considered as due to Wallerian
degeneration with secondary myelin loss [84]. The degree of
WMHs is related to the amyloid load of the brain but not to the
tau burden [85].

The co-occurrence of vascular brain damage is frequent and
underscored in AD brains. Most AD cases are frequently to be
considered as a mixed type of dementia [86]. In FTLD the
severity of the WMHSs is clearly linked to the underlying most
affected cortical regions and probably reflects Wallerian
degeneration with secondary myelin loss [87-88]. FTLD has a
very low vascular risk profile so that an additional ischemic
contribution is highly improbable [46-47]. Global cortical
amyloid burden is high in LBD [89]. However, the WMHs reflect
mainly AD-related pathology rather than cerebrovascular changes
[58]. Apolipoprotein (AOE) E 4 may influence the association
between WMHSs and cognitive performance [90]. Severe WMHSs
appear to be predominantly associated with frontal/executive
dysfunction, irrespective of APOE 4 allele presence [91]. So the

Increase of WMHSs in LBD has to be considered as mainly
reflecting neurodegenerative changes.

WNMHs contribute to the motor, cognitive and behavioural deficits
in PSP [92]. Mainly axial and diffusivity changes are prominent
[93]. The cognitive impairment is mainly related to decreased
gray matter of deep nuclei and cerebellum [94]. The clinical
phenotypes of CBD vary considerably and can change according
to the disease progression [71]. CBD has a low vascular risk
factor [47]. The MRI of the brain shows mainly focal atrophy of
the bilateral frontal cortex and aymmetrical regional WMHSs of
the sub-adjacent white matter. The latter changes primarily reflect
the progression of neuronal degeneration, especially the
demyelination secondary to axon loss or change [95]. The long
fronto-parietal connecting tracts, the intraparietal associative
fibres, and the corpus callosum are predominantly affected [96-
98]. It can be concluded that WMHs only reflect ischemic
changes in VaD. In all single forms of neurodegenerative
dementia diseases WMHSs on MRI reflect Wallerian degeneration
with myelin lost, secondary to the main cortical lesions. AD
brains are frequently mixed forms of dementia with associated
cerebrovascular pathology.

Disclosure

The authors have nothing to declare in relation to this article. No
funding was received for the publication of this article.

References

1. De Reuck J, Chattha AS, Richardson EP Jr. Pathogenesis
and evolution of periventricular leukomalacia in infancy.
Arch Neurol. 1972; 27: 229-236.

2. Cousyn L, Law-Ye B, Pyatigorskaya N, Debs R, Froissart R,
Piraud M, et al. Brain MRI features and scoring of
leukodystrophy in adult-onset Krabbe disease. Neurology.
2019; 93: 647-652.

3. Rostasy K, BajeKornek B. Paediatric multiple sclerosis and
other acute demyelinating diseases. Cur Opin Neurol. 2018;
31: 244-248.

4. Elliott C, Belachem S, Wolinsky JS, Hauser SL, Kappos L,
Barkhof F, et al. Chronic white matter lesion activity
predicts clinical progression in primary progressive multiple
sclerosis. Brain. 2019; 142: 2787-2799.

5. Chen SP, Chou KH, Fuh JL, Huang YH, Huang CC, Lirng
JF, et al. Dynamic changes in white matter hyperintensities
in reversible cerebral vasoconstriction syndrome. JAMA
Neurol. 2018; 75: 1106-1113.

6. Lebel C, Deoni S. The development of brain white matter
microstructure. Neuroimage. 2018; 182: 207-218.

7. Reinold W, Sam K, Poublanc J, Fisher J, Crawley A,
Mikulis DJ. Impact of white matter hyperintensities on

Citation: De Reuck J (2021). Magnetic Resonance Imaging of White Matter Changes in Brains of Patients with Dementia. SunText Rev

Neurosci Psychol 2(1): 124.



s SUNTEXT REVIEWS

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

De Reuck, SunText Rev Neurosci Psychol (2020), 2:1

surrounding white matter tracts. Neuroradiology. 2018; 60:
933-944.

Scheltens P, Erkinjunti T, Leys D, Wahlund LO, Inzitari D,
del Ser T, et al. White matter changes on CT and MRI: an
overview of visual rating scales. European Task Force on
Age-Related White Matter Changes. Eur Neurol. 1998; 39:
80-89.

Pantoni L, Simoni M, Pracucci G, Schmidt R, Barkhof F,
Inzitari D. Visual rating scales for age-related white matter
changes (leukoaraiosis): can the heterogeneity be reduced?
Stroke. 2002; 33: 2827-2833.

Ferguson KJ, Coro V, MacLullich AMJ, Shenkin SD,
Sandercock PAG, Sakka E, et al. Visual rating scales of
white matter hyperintensities and atrophy: comparison of
computed tomography and magnetic resonance imaging. J
Stroke Cerebrovasc Dis. 2018; 27: 1815-1821.

Debette S, Markus HS. The clinical importance of white
matter hyperintensities on brain magnetic resonance
imaging: systematic review and meta-analysis. BMJ. 2010;
341: 3666.

Heiss WD, Rosenberg GA, Thiel A, Berlot R, De Reuck J.
Neuroimaging in vascular cognitive impairment: a state-of-
the art review. BMC Med. 2016; 14: 174.

Hainsworth AH, Minett T, Andoh J, Forster G, Bhide I,
Barrick TR, et al. Neuropathology of white matter lesions,
blood-brain barrier dysfunction, and dementia. Stroke. 2017;
48: 2799-2804.

WU X, Ge X, Du J, Wang Y, Sun Y, Han X, et al.
Characterizing the penumbras of white  matter
hyperintensities and their associations with cognitive
function in patients with subcortical vascular mild cognitive
impairment. Front Neurol. 2019; 10: 348.

Lane CA, Barnes J, Nicholas JM, Sudre CH, Cash DM,
Malone IB, et al. Associations between vascular risk across
adulthood and brain pathology in late life: evidence from a
British birth cohort. JAMA Neurol. 2020; 77: 175-183.

Leys D, Pruvo JP, Parent M, Vermersch P, Soetaert G,
Steinling M, et al. Could Wallerian degeneration contribute
to “leukoaraiosis” in subjects free of any vascular disorder?
J Neurol Neurosurg Psychiatry. 1991; 54: 46-50.

Shi Y, Thrippleton MJ, Makin SD, Marshall I, Geerlings
MJ, de Craen AJM, et al. Cerebral blood flow in small
vessel disease: a systematic review and meta-analysis. J
Cereb Blood Flow Metab. 2016; 36: 1653-1667.

Habes M, Erus G, Toledo JB, Zhang T, Bryan N, Launer LJ,
et al. White matter hyperintensities and imaging patterns of
brain ageing in the general population. Brain. 2016; 139:
1164-1179.

De Reuck J, Auger F, Durieux N, Maurage CA,
Deramecourt V, Cordonnier C, et al. Post-mortem

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

comparison of the incidence and the distribution of
cerebrovascular lesions using additional 7.0-Tesla magnetic
resonance imaging in cognitive normal young, middle-aged,
and elderly persons. OBM Geriatrics. 2020; 4.

De Reuck J, Deramecourt V, Cordonnier C, Pasquier F,
Leys D, Maurage CA, et al. The incidence of post-mortem
neurodegenerative and cerebrovascular pathology in mixed
dementia. J Neurol Sci. 2016; 366: 164-166.

De Reuck J, Deramecourt V, Auger F, Durieux N, Maurage
CA, Pasquier F, et al. Cerebrovascular lesions in mixed
neurodegenerative dementia: A neuropathological and
magnetic resonance imaging study. Eur Neurol. 2017; 78: 1-
5.

De Reuck J, Auger F, Durieux N, Deramecourt V, Maurage
CA, Cordonnier, et al. Frequency and topography of small
cerebrovascular lesions in vascular and in mixed dementia:
7-tesla magnetic resonance imaging with neuropathological
correlates. Folia Neuropathol. 2007; 55: 31-37.

De Reuck J. The cortico-subcortical  arterial
angioarchitecture in human brain. Acta Neurol Belg. 1972;
72: 323-329.

De Reuck J. The human periventricular arterial blood supply
and the anatomy of cerebral infarctions. Eur Neurol. 1971;
5: 321-334.

De Reuck J, vander Eecken H. Embryological study of the
periventricular vascularization and its clinico-pathological
significance. In “Cerebral Vascular Disease. 7" International
Salzburg Conference 1974”. Meyer SJ, Lechner H, Reivich
M (Eds). George Thieme, Stuttgart. 1976: 150-159.

De Reuck J, Schaumburg HH. Periventricular
atherosclerotic leukoencephalopathy. Neurology. 1972; 22:
1094-1097.

O’Brien JT, Thomas A. Vascular dementia. Lancet. 2015;
386: 1698-1706.

Dichgans M, Leys D. Vascular cognitive impairment. Clin
Res. 2017; 120: 573-591.

De Reuck J, Crevits L, De Coster W, Sieben G, vander
Eecken. Pathogenesis of Binswanger chronic progressive
subcortical encephalopathy. Neurology. 1980; 30: 920-928.
Rosenberg GA. Binswanger’s disease: biomarkers in the
inflammatory form of vascular cognitive impairment and
dementia. J Neurochem. 2018; 144: 634-643.

Chabriat H, Joutel A, Dichgans M, Tournier-Lasserve E,
Bousser MG. Cadasil. Lancet Neurol. 2009; 8: 643-653.

De Reuck J, Auger F, Durieux N, Cordonnier C,
Deramecourt V, Pasquier F, et al. Topographic distribution
of white matter changes and lacunar infarcts in
neurodegenerative and vascular dementia syndromes: a post-
mortem 7.0-tesla magnetic resonance imaging. Eur Stroke J.
2016; 1: 122-129.

Citation: De Reuck J (2021). Magnetic Resonance Imaging of White Matter Changes in Brains of Patients with Dementia. SunText Rev
Neurosci Psychol 2(1): 124.



s SUNTEXT REVIEWS
33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

De Reuck, SunText Rev Neurosci Psychol (2020), 2:1

De Reuck J, Deramecourt V, Cordonnier C, Pasquier F,
Leys D, Maurage CA, Bordet R. The incidence of post-
mortem neurodegenerative and cerebrovascular pathology in
mixed dementia. J Neurol Sci. 2016; 366: 164-166.

De Reuck J, Cordonnier C, Auger F, Durieux N, Maurage
CA, Deramecourt V, et al. Cerebrovascular lesions in
cerebral amyloid angiopathy with and without Alzheimer’s
disease: a neuropathological study with post-mortem 7.0-
tesla magnetic resonance imaging. EC Neurology. 2018; 10:
954-960.

De Reuck J, Deramecourt V, A, Maurage CA, Pasquier F,
Auger F, Durieux N, et al. Cerebrovascular lesions In mixed
neurodegenerative: a neuropathological and magnetic
resonance imaging study. Eur Neurol. 2017; 78: 1-5.

De Reuck J, Auger F, Durieux N, Deramcourt V,
Cordonnier C, Pasquier F, et al. Impact of mild Alzheimer
changes in vascular dementia: a neuropathological study.
Acta Scientific Neurology. 2019; 2: 37-42.

De Reuck J, Auger F, Durieux N, Maurage CA,
Deramecourt V, Cordonnier C, et al. The incidence of
cerebrovascular lesions in vascular dementia due to
arteriosclerosis and cerebral amyloid artery: a post-mortem
neuropathological study with 7.0-tesla magnetic resonance
imaging. Acta Scientific Neurology. 2020; 3: 1-6.

Thal DR, Braak H. Post-mortem diagnosis of Alzheimer’s
disease. Pathol. 2005; 26: 201-213.

De Reuck J, Deramecourt V, Cordonnier C, Leys D,
Pasquier F, Maurage CA. Prevalence of small cerebral
bleeds in patients with a neurodegenerative dementia: a
neuropathological study. J Neurol Sci. 2011; 300: 63-66.

De Reuck J, Deramecourt V, Cordonnier C, Leys D,
Maurage CA, Pasquier F. The impact of cerebral amyloid
angiopathy in dementia patients with Alzheimer feature: a
neuropathological study. Eur J Neurol. 2011; 18: 913-918.
De Reuck J. The impact of cerebral amyloid angiopathy in
various  neurodegenerative  dementia  syndromes: a
neuropathological study. Neurol Res Int. 20109.

De Reuck J, Auger F, Durieux N, Maurage CA,
Deramecourt V, Cordonnier C, et al. Comparison of post-
mortem 7.0-tesla magnetic resonance imaging of the brains
of Alzheimer patients with and without cerebral amyloid
angiopathy. OBM Geriatrics 2020; 4.

De Reuck J, Cordonnier C, Deramecourt V, Auger F,
Durieux N, Bordet R, et al. Microbleeds in post-mortem
brains with Alzheimer disease A T2*-weighted gradient-
echo 7.0 t magnetic resonance imaging study. Alzheimer Dis
Ass Disord. 2013; 27: 162-167.

Toledo JB, Arnold SE, Raible K, Brettschneider J, Xie YV,
Grossman M, et al. Contribution of cerebrovascular disease
in autopsy confirmed neurodegenerative cases in the

45.

46.

47.

48.

49,

50.

51.

52.

53.

54.

National Alzheimer’s Coordination Centre. Brain. 2013;
136: 2697-2706.

De Reuck J, Deramecourt V, Cordonnier C, Leys D,
Pasquier F, Maurage CA. Cerebrovascular lesions in patients
with frontotemporal lobar degeneration. Neurodegener Dis.
2012; 9: 170-175.

De Reuck J, Deramecourt V, Cordonnier C, Auger F,
Durieux N, Bordet R, et al. Detection of micro-bleeds in
post-mortem brains of patients with frontotemporal lobe
degeneration: a 7.0-tesla magnetic resonance imaging study
with neuropathological correlates. Eur J Neurol. 2012; 19:
1355-1360.

De Reuck J, Auger F, Durieux N, Deramecourt V, Maurage
CA, Lebert F, et al. The topography of cortical microbleeds
in frontotemporal lobar degeneration: a post-mortem 7.0-
tesla magnetic resonance study. Folia Neuropathol. 2016;
54: 1-7.

De Reuck J. Cerebrovascular lesions in Pick complex
diseases: a neuropathological study with magnetic resonance
imaging study. Eur Neurol Review. 2017; 12: 84-86.

De Reuck J. The impact of cerebral amyloid angiopathy in
neurodegenerative and cerebrovascular diseases. EC
Neurology. 2019; 11: 01-02.

Santillo AF, Skoglund L, Lindau M, Eeg-Olofssonn KE,
Tovi M, Engler H, et al. Frontotemporal dementia-
amyotrophic lateral sclerosis complex is stimulated by
neurodegeneration with brain iron accumulation. Alzheimer
Dis Assoc Disord. 2009; 23: 298-300.

Rajagopalan V, Pioro EP. Degeneration of gray and white
matter differs between hypometabolic and hypermetabolic
brain regions in a patient with ALS-FTD: a longitudinal
MRI-PET multimodal study. Amyotroph Lateral Scler
Frontotemporal Degener. 2020; 1-6.

Abrahams S, Goldstein LH, Suckling J, Ng V, Simmmons
A, Chitnis X, et al. Frontotemporal white matter changes in
amyotrophic lateral sclerosis. J Neurol. 2005; 252: 321-331.
Christidi F, Karavaselis E, Riederer F, Zalonis J, Ferentinos
P, Velonakis G, et al. Gray matter and white matter changes
in non-demented amyotrophic lateral sclerosis patients with
or without cognitive impairment: a combinated voxel-based
morphometry and tract-based spatial statistics whole-brain
analysis. Brain Imaging Behav. 2018; 12: 547-563.

De Reuck J, Devos D, Moreau C, Auger F, Durieux N,
Deramecourt V, et al. Topographic distribution of brain iron
deposition and cerebrovascular lesions in amyotrophic
lateral sclerosis and in frontotemporal lobar degeneration: a
post-mortem 7.0-tesla magnetic resonance study with
neuropathological correlates. Acta Neurol Belg. 2017; 117:
873-878.

Citation: De Reuck J (2021). Magnetic Resonance Imaging of White Matter Changes in Brains of Patients with Dementia. SunText Rev
Neurosci Psychol 2(1): 124.



s SUNTEXT REVIEWS
55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

De Reuck, SunText Rev Neurosci Psychol (2020), 2:1

Jellinger KA, Korczyn AD. Are dementia with Lewy bodies
and Parkinson’s disease dementia the same disease? BMC
Med. 2018; 16: 34.

Firbank MJ, Watson R, Mak E, Aribisala B, Barber R,
Colloby SJ, et al. Longitudinal diffusion tensor imaging in
dementia with Lewy bodies and Alzheimer’s disease.
Parkinsonism Relat Disord. 2016; 24: 76-80.

Lee JiE, Park B, Song SK, Sohn YH, Park HJ, Lee PH. A
comparison of gray and white matter density in patients with
Parkinson’s disease dementia and dementia with Lewy
bodies using voxel-based morphometry. Mov Disord. 2010;
25: 28-34.

De Reuck J, Deramecourt V, Cordonnier C, Leys D,
Pasquier F, Maurage CA. Prevalence of cerebrovasular
lesions in patients with Lewy body: a neuropathological
study. Clin Neurol Neurosurg. 2013; 115: 1094-1097.

Joki H, Higashlyama Y, Nakae Y, Kugimoto C, Doi H,
Kimura K, et al. White matter hyperintensities on MRI in
dementia with Lewy bodies, Parkinson’s disease with
dementia, and Alzheimer’ disease. J Neurol Sci. 2018; 385:
99-104.

De Reuck J, Auger F, Durieux N, Cordonnier C, Maurage
CA, Deramecourt V, et al. The impact of cerebral amyloid
angiopathy in Lewy body dementia: a neuropathological
study with magnetic resonance imaging correlations. J
Neurodeg Dis Res. 2018; 1: 1-4.

De Reuck J, Auger F, Durieux N, Maurage CA, Cordonnier
C, Deramecourt V, et al. Comparison of the prevalence of
cerebrovascular lesions in different parkinsonian syndromes:
a neuropathological study 7.0-tesla magnetic resonance
imaging. EC Neurology. 2019; 11: 334-339.

Saini J, Bagepally BS, Sandhya M, Pasha SA, Yadav R,
Thennarasu K, Pal PK. Subocortical structures in
progressive supranuclear palsy: vertex-based analysis. Eur J
Neurol. 2013; 20: 493-501.

Verny M, Duyckaert C, Hauw JJ. Cortical lesions in
progressive  supranuclear  palsy  (Steele-Richardson-
Olszewski disease). Rev Neurol (Paris). 1999; 155: 15-26.
De Reuck J, Caporos -Lefebvre D, Deramecourt V,
Defebvre L, Auger F, Durieux N, et al. Prevalence of small
cerebral bleeds in patients with progressive supranuclear
palsy: a neuropathological study with 7.0-tesla magnetic
resonance imaging correlates. Folia Neuropathol. 2014; 52:
421-427.

De Reuck J, Auger F, Durieux N, Maurage CA,
Deramecourt V, Cordonnier C, et al. The impact of cerebral
amyloid angiopathy in progressive supranuclear palsy: a
neuropathological study with 7.0-tesla resonance imaging
correlates. EC Neurology. 2019; 11 (9): 807-812.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

Yang J, Shao N, Jiangpeng L, Shang H. Voxelwise meta-
analysis of white matter abnormalities in progressive
supranuclear palsy. J Neuol Sci. 2014; 35: 7-14.

Abos A, Segura B, Baggio HC, Campabadal A, Uribe C,
Carrido A, et al. Disrupted structural connectivity of fronto-
deep gray matter pathways in progressive supranuclear
palsy. Neuroimage Clin. 2019; 23: 101899.

Piatella MC, Upadhyay N, Bologna M, Sbardella E, Tona F,
Formica A, et al. Neuroimaging evidence of gray and white
matter damage and clinical correlates in progressive
supranuclear palsy. J Neurol. 2015; 262: 1850-1858.

Saini J, Bagepally BS, Sandhya M, Pasha SA, Yadav R, Pal
PK. In vivo evaluation of white matter pathology in patients
of progressive supranuclear palsy using TBSS.
Neuroradiology. 2012; 54: 771-780.

Caso F, Agosta F, Jecmenica-Lukic M, Petrovic I, Meani A,
Kostic VS, Fillipi M. Progression of white matter damage in
progressive  supranuclear  palsy with  predominant
parkinsonism. Parkinsonism Relat Disord. 2018; 49: 95-99.
Kondo D, Hino H, Shibuya K, Fujisawa K, Kosaka K,
Hirayasu Y, et al. An autopsied case of corticobasal
degeneration showing severe cerebral atrophy over a
protracted disease course of 16 years. Neuropathology.
2015; 35: 280-288.

Iwasaki Y, Mori K, Ito M, Mimuro M, Yoshida M. An
autopsied case of corticobasal degeneration presenting with
frontotemporal  dementia  followed by myoclonus.
Neuropathology. 2017; 37: 569-574.

Arakawa A, Salto Y, Seki T, Mitsutake A, Sato T,
Katsumata J, et al. Corticobasal degeneration with deep
white matter lesion diagnosed by brain biopsy.
Neuropathology. 2020; 40: 287-294.

De Reuck J, Auger F, Durieux N, Maurage CA,
Deramecourt V, Cordonnier C, et al. Post-mortem 7.0-tesla
magnetic resonance imaging of the hippocampus in
corticobasal degeneration J Neurol Stroke.

Harper L, Fumagalli GG, Barkhof F, Scheltens P, O’Brien
JT, Bauwman F, et al. MRI visual rating scales in the
diagnosis of dementia: evaluation of 184 post-mortem
confirmed cases. Brain. 2016; 139: 1211-1225.

Birki C, Birki-Toeglhoffer AM, Endmayr V, Hoftberger R,
Kasprian G, Krebs C, et al. Influence of brain iron on myelin
water imaging. Neuroimage. 2019; 199: 545-552.

Papadaki E, Kavroulakis E, Kalaitzakis G, Karageorgou D,
Makrakis D, Maris TG, et al. Age-related deep white matter
changes in myelin and water content: A T2 relaxometry
study. J Magn Reson Imaging. 2019; 50: 1393-1404.
McAleese KE, Alafuzoff I, Charidimou A, De Reuck J,
Grinberg LT, Hainsworth, et al. Post-mortem assessment in

Citation: De Reuck J (2021). Magnetic Resonance Imaging of White Matter Changes in Brains of Patients with Dementia. SunText Rev
Neurosci Psychol 2(1): 124.



s SUNTEXT REVIEWS

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

De Reuck, SunText Rev Neurosci Psychol (2020), 2:1

vascular dementia: advances and aspirations. BMC Med.
2016; 14.

Heiss WD, C Rosenberg GA, Thiel A, Berlot R, De Reuck J.
Neuroimaging in vascular cognitive impairment: a state-of-
the-art review. BMC. 2016; 14.

Wardlaw JM, Smith C, Dichgans M. Small vessel disease:
mechanisms and clinical implications. Lancet Neurol. 2019;
18: 684-696.

Willamson W, Lewandowski AJ, Forkert ND, Griffanti L,
Okell TW, Betts J, et al. Association of cardiovascular risk
factors with MRI indices of cerebrovascular structure and
function and white matter hyperintensities in young adults.
JAMA. 2018; 320: 665-673.

Nasrallah 1M, Pajewski NM, Auchus AP, Chelune G,
Cheung AK, Cleveland ML, et al. Association of intensive
standard blood pressure control with cerebral white matter
lesions. JAMA. 2019; 322: 524-534.

Kumar D, Vipin A, Wong B, Ng KP, Kandaih N.
Differential effects of confluent and no-confluent white
matter hyperintensities on functional connectivity in mild
cognitive impairment. Brain Connect. 2020; 10: 547-554.
Smith EE, Egovora S, Blacker D, Killiany RJ, Muzikansky
A, Dickerson BC, et al. Magnetic resonance imaging white
matter hyperintensities and brain volume in the prediction of
mild cognitive impairment and dementia. Arch Neurol.
2008; 65: 94-100.

Lindemer ER, Greve DN, Fischl BR, Augustinack JC, Salat
DH. Regional staging of white matter signal abnormalities in
aging and Alzheimer’s disease. Neuroimage Clin. 2017; 14:
156-165.

Graff-Radford J, Arenaza-Urquijo EM, Knopman DS,
Schwartz CG, Brown RD, Rabinstein AA, et al. White
matter hyperintensities: relationship to amyloid and tau
burden. Brain. 2019; 142: 2483-2491.

van den Bergh E, Geerlings M, Biessels GJ, Nederkoorn PJ,
Kloppenborg RP. White matter hyperintensities and
cognition in mild cognitive impairment and Alzheimer’s
disease: a domain-specific meta-analysis. J Alzheimers Dis.
2018; 63: 515-527.

Chao LL, Schuff N, Clevenger EM, Mueller SG, Rosen HJ,
Gorno-Tempini ML. Patterns of white matter atrophy in
frontotemporal lobar degeneration. Arch Neurol. 2007; 64:
1619-1624.

Armstrong RA. White matter pathology
frontotemporal  lobar  degeneration  with
proteinopathy. Clin Neuropathol. 2017; 36: 66-72.
Comperts SN, Rentz DM, Moran E. Becker JA, Locascio JJ,
Klunk WE, et al. Imaging amyloid deposition in Lewy body
diseases. Neurology. 2008; 71: 903-910.

in sporadic
TDP-43

91.

92.

93.

94.

95.

96.

97.

98.

Mirza SS, Saeed U, Knight J, Ramirez J, Stuss DT, Keith J,
et al. APOE 4, white matter hyperintensities, and cognition
in Alzheimer and Lewy body dementia. Neurology, 2019;
93:e1807-e1819.

Son SJ, Lee KS, Lee Y, Baek JH, Choi SH, Na DL, et al.
Association between white matter hyperintensity severity
and cognitive impairment according to the presence of
apolipoprotein  E (APOE) 4 allele in the elderly:
retrospective analysis of data from the CREDOS study. J
Clin Psychiatry. 2012; 73: 1555-1562.

Agosta F, Galantucci S, Svetel M, MJ Lukic, Copetti M,
Davidovic K, et al. Clinical, cognitive, and behavioral
correlates of white matter damage in progressive
supranuclear palsy. J Neurol. 2014; 261: 913-924.

Upadhyay N, Suppa A, Plattella MC, Bologna M, Di Stasio
F, Formica A, et al. MRI gray and white matter measures in
progressive supranuclear an corticobasal syndrome. J
Neurol. 2016; 263: 2022-2031.

Nicastro N, Rodriguez PV, Malpetti M, Bevan-Jones WR,
Jones PS, Passamonti L, et al. 18 F-AV1451 PET imaging
and multimodal MRI changes in progressive supranuclear
palsy. J Neurol. 2020; 267: 341-349.

Doi T, Iwasa K, Makifuchi T, Takamorin M. White matter
hyperintensities on MRI in a patient with corticobasal
degeneration. Acta Neurol Scand. 1999; 99: 199-201.
Borroni B, Garibotto V, Agosti C, Brambati SM, Bellelli G,
Gasparotti R, et al. White matter changes in corticobasal
degeneration syndrome and correlation with limb apraxia.
Arch Neurol. 2008; 65: 796-801.

Upadhyay N, Suppa A, Piattella MC, Di Stasio F, Petsas N,
Collonese C, et al. Gray and white matter structural changes
in corticobasal syndrome. Neurobiol Aging. 2016; 37: 82-
90.

Citation: De Reuck J (2021). Magnetic Resonance Imaging of White Matter Changes in Brains of Patients with Dementia. SunText Rev
Neurosci Psychol 2(1): 124.



