
 

 

 

Non-Invasive Imaging of the Carotid Artery

Citation for published version (APA):

Schreuder, F. H. B. M. (2021). Non-Invasive Imaging of the Carotid Artery: From structural vessel wall to
functional plaque imaging. [Doctoral Thesis, Maastricht University]. Maastricht University.
https://doi.org/10.26481/dis.20210121fs

Document status and date:
Published: 01/01/2021

DOI:
10.26481/dis.20210121fs

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: 22 May. 2023

https://doi.org/10.26481/dis.20210121fs
https://doi.org/10.26481/dis.20210121fs
https://cris.maastrichtuniversity.nl/en/publications/c4e3f229-7e9a-489a-822b-2635d4a0ada8


Chapter 10

208

Valorization

Relevance 
Ischemic stroke is a major burden of morbidity and mortality. In 2018, a total of 29,419 
patients were admitted to the hospital for ischemic stroke in the Netherlands, of which 
5,365 patients died.1 Besides the devastating effect of ischemic stroke on a patient’s 
personal life, stroke also has a significant impact on health care expenses. Direct health 
care costs associated with (all-cause) stroke in the Netherlands in 2017 were 1.48 billion 
euro, being 1.8% of the total Dutch health care budget, which is in line with estimates 
from other Western countries.2, 3 Total costs are even higher because indirect societal 
costs are not accounted for, such as loss of productivity of patients and caregivers. Thus, 
reducing the impact that stroke has on society is of great importance. 

Carotid atherosclerosis is an importance cause for ischemic stroke. Selecting patients 
for carotid revascularization treatment needs improvement. Increasing our understanding 
in the process of plaque destabilization resulting in plaque rupture will help to improve 
treatment stratification. This thesis aims to contribute by using carotid ultrasonography 
as a non-invasive imaging technique to gain more insight in the pathophysiology of 
plaque development and plaque rupture. We developed and validated techniques for 
assessment of structural and functional vessel wall and plaque properties. 

Target groups
The results of this thesis may be of interest for several target groups. First, clinicians 
involved in the care for patients with recent ischemic stroke are an important target 
group. This includes neurologists, vascular surgeons and radiologists, amongst others. 
Currently, patients with mild to moderate degree of luminal stenosis will not undergo 
carotid surgery, while some patients may have a stroke in the (near) future. Moreover, 
asymptomatic subjects will rarely undergo surgery in the Netherlands, while in some 
of these subjects disabling strokes may be prevented. Improving risk stratification 
means that patients who will benefit most from revascularization are more likely to be 
selected for such interventions, whereas subjects who will not benefit or who may even 
be harmed from surgery will not be referred. This will involve both patients with recent 
ischemic stroke as well as subjects with asymptomatic carotid artery disease. Second, an 
important target group will be manufacturers of ultrasonography devices. If simultaneous 
assessment of structural and functional plaque properties would result in improved risk 
stratification, this will lead to an increased interest of ultrasonography investigations for 
patients with carotid artery disease. 

Innovation, products and implementation
The main result of this thesis are that simultaneously investigating structural and 
functional vessel wall and plaque properties in patients with recent ischemic stroke is 
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feasible and reproducible. Moreover, assessment of plaque properties can be used to 
reliably identify patients with carotid intraplaque hemorrhage. The developed algorithm 
used to analyze carotid ultrasonography is currently not protected by a patent. The 
algorithm may however be further improved, e.g. automatic region-of-interest selection 
instead of manual drawing, before such a patent may be of value. 

To result in clinical implementation, several important steps need to be taken. First, 
results of the PARISK-US score will need to be externally validated in another population 
of patients with recent stroke, such as the CAPIAS study. Second, the results from the 
PARISK longitudinal study will need to demonstrate that non-invasive imaging can 
help to predict future stroke recurrence. More importantly, these results will clarify 
whether ultrasonography can directly contribute to improved risk stratification, or just 
through improved selection of patients eligible for carotid MRI. Third, manufacturers of 
ultrasonography devices may be approached to incorporate data analysis during data 
acquisition as to facilitate interpretation. Last, to include such approaches in clinical 
guidelines, trial data need to underline the value of image-based patient selection 
for carotid revascularization. This will ultimately result in accurate, individualized risk 
assessment and improved use of carotid revascularization compared to current clinical 
practice.
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