Novel insights in the pathophysiology of cerebral
small vessel disease
Citation for published version (APA):
Zhang, C. E. (2019). Novel insights in the pathophysiology of cerebral small vessel disease: a study using
advanced imaging techniques. Maastricht University. https://doi.org/10.26481/dis.20190208cz

Document status and date:
Published: 01/01/2019
DOI:
10.26481/dis.20190208cz
Document Version:
Publisher's PDF, also known as Version of record

Please check the document version of this publication:
• A submitted manuscript is the version of the article upon submission and before peer-review. There can
be important differences between the submitted version and the official published version of record.
People interested in the research are advised to contact the author for the final version of the publication,
or visit the DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these
rights.
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
• You may not further distribute the material or use it for any profit-making activity or commercial gain
• You may freely distribute the URL identifying the publication in the public portal.
If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above,
please follow below link for the End User Agreement:
www.umlib.nl/taverne-license
Take down policy
If you believe that this document breaches copyright please contact us at:
repository@maastrichtuniversity.nl
providing details and we will investigate your claim.

Download date: 26 Jun. 2022

APPENDIX
VALORISATION

VALORISATION

VALORISATION
Life expectancy is increasing in our current society, as well as health, social and economic burdens that come along with it. Stroke and dementia are two major examples of ageing-related
disorders. Annually, 15 million people worldwide suffer a stroke. Of these, 5 million die and
another 5 million are left permanently disabled, placing a burden on family and community.1 In
Europe, the annual economic cost of stroke is an estimated €27 billion: €18.5 billion for direct
costs and €8.5 billion for indirect costs. An additional €11.1 billion is calculated for the value
of informal care.2 Worldwide, around 50 million people have dementia, and there are nearly 10
million new cases every year. The total number of people with dementia is projected to reach
82 million in 2030 and 152 million in 2050. Dementia is one of the major causes of disability
and dependency among older people worldwide. Dementia has a physical, psychological, social,
and economical impact, not only on people with dementia, but also on their carers, families and
society at large. In 2015, the total global societal cost of dementia was estimated to be US$ 818
billion, and with our ageing society, these costs are expected to rise continually on a global level.3
Cerebral small vessel disease (cSVD) is a disorder involving the small vessels in the brain. It is
considered the underlying cause of lacunar stroke, which forms twenty per cent of all strokes.
Moreover, cSVD is a major contributor to cognitive impairment and dementia.4 So far, no effective treatments exist for cSVD. Treatment of lacunar stroke is focused on cardiovascular risk
reduction.1 However, this mainly targets the later stages of the disease when the initial damage
is already done. In the care for patients with dementia, providing information and long-term
support is the only care that is available. Currently, there are no therapies to cure dementia or
to alter its progressive course.3 In order to develop effective treatments for stroke and dementia,
a better understanding of the pathophysiology of cSVD is indispensable.
One of the challenges in cSVD research is that cSVD is a chronic disease and it takes years if not
decennia for the disease to evolve from its initial stages to the stage with clinical symptoms. To
understand the disease in depth, studies in all stages are essential. As cSVD is not associated with
acute mortality, in vivo studies in especially the early stages are not easily performed. So far, in
vivo studies using conventional imaging techniques have provided a fairly amount of information on the processes occurring in cSVD. However, to acquire a more in depth understanding
of the pathophysiology, more advanced methods are needed. Quantitative dynamic contrast-enhanced (DCE) MRI, intravoxel incoherent motion (IVIM) MRI and intravital microscopy are
advanced imaging techniques that may enhance our knowledge of cSVD.
Using DCE-MRI, we quantified the blood-brain barrier leakage in patients with cSVD and
healthy controls. Our observations confirmed that blood-brain barrier leakage was associated
with cSVD and that this leakage occurred in the white matter as well as cortical grey matter.
These results underlined diffuse endothelial dysfunction in cSVD. Using IVIM MRI, we found
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that higher microvascular blood flow was associated with cognitive function in patients with
cSVD compared with controls, suggesting a direct link between blood flow and cognition.
Furthermore, capillary dysfunction appeared to relate to patients with cSVD. These findings
provide more insights in the pathophysiology of cSVD.
In addition, by proposing a dysfunctional neurovascular unit as the underlying cause of cSVD,
we provide future directives in the research of cSVD. As so many processes appear to play a
role in the pathophysiology of cSVD, it is desirable to look at these processes as an entity. This
approach may elucidate the interactions between the processes and as such provides a better
understanding of cSVD.
In various ways, our study contributes to a better understanding of cSVD, supports the development of new imaging techniques and their analysis and interpretation, and sets a path for
further research. Although this is not a direct valorisation for society at this very moment and
the imaging techniques have no clinical value yet, this knowledge may eventually lead to the
development of effective diagnostic means and treatments of cSVD, enabling early detection
and stabilization or even cure of cSVD, which in turn may alleviate the socio-economic burden
that stroke and dementia impose on our society.
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