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Atherosclerotic disease represents one of the leading causes of
ischemic stroke worldwide, posing a major global public health
concern [1]. The prevalence of patients with intracranial atherosclerotic disease (IAD) exceeds those of patients with extracranial
atherosclerotic disease (EAD) [2]. Risk factors for IAD and EAD
have been shown to differ, the former has for example been related
to obesity and hyperlipidemia whereas the latter has been associated with hypertension, though not all studies concur [3]. Furthermore, ethnic differences play a major role in the location of
atherosclerosis [3].
In the era of noninvasive population imaging studies of IAD such
as the Atherosclerosis Risk in Communities (ARIC) initiative [4,5],
there is still a necessity for old-fashioned gold standard morphometric autopsy studies. Although recent advantages in noninvasive
imaging have resulted in the possibility of IAD assessment using
magnetic resonance imaging and ultrasound techniques [6], autopsy studies are still preferred for accurate assessment and visualization of atherosclerotic plaques. For example, some anatomical
locations, including the distal arterial branches, have proven to be
a major challenge for noninvasive imaging methods, whereas
they pose no challenge for autopsy morphometric evaluation. In
this issue of Atherosclerosis, Suemoto et al. describe a large population (661 community-dwelling elderly) based autopsy study in
which they examine atherosclerotic disease in the form of stenosis
in the common (CCA) and internal carotid arteries (ICA), and relate
their ﬁndings to several risk factors in a population with a diverse
ethnic origin [7]. Interestingly, they also investigated the association of IAD with EAD.
Suemoto et al. conﬁrmed that in their Brazilian population, IAD
was indeed slightly more common than EAD (59% and 51%,
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respectively). Due to the unique design of their autopsy study, subjects were included when they died from natural or unknown
causes, hence the sampling was not biased towards cardiovascular
disease (including stroke). Therefore, the reported prevalence and
associations with risk factors are better generalizable than other
imaging and autopsy studies that tend to focus on cardiovascular
disease [8,9]. Importantly, it was shown that EAD was associated
with more than twice the odds of having IAD. Furthermore, risk factors associated with EAD included Caucasian race, hypertension,
and smoking, whereas risk factors for IAD included older age, less
years of education, hypertension, diabetes, and a previous history
of stroke. Due to the considerable sample size, these differences
in atherosclerotic disease risk factors are not likely the result of differences in statistical power, but they rather constitute different
underlying causal mechanisms. Moreover, these differences may
provide valuable insights into preventive risk-factor management
strategies. Future population studies might include both in vivo
noninvasive imaging and postmortem autopsy morphometric assessments, although the logistics of these types of studies might
provide some interesting challenges.
Conﬂict of interest
The author declared he does not have anything to disclose
regarding conﬂict of interest with respect to this manuscript.
References
[1] L.K. Wong, Global burden of intracranial atherosclerosis, Int. J. Stroke 1 (2006)
158e159.
[2] C. Lei, B. Wu, M. Liu, et al., Risk factors and clinical outcomes associated with
intracranial and extracranial atherosclerotic stenosis acute ischemic stroke, J.
Stroke Cerebrovasc. Dis. 23 (2014) 1112e1117.
[3] X. Ding, C. Li, K. Yu, et al., Different risk factors between intracranial and extracranial atherosclerotic stenosis in Asian population: a systematic review and
meta-analysis, Int. J. Neurosci. 124 (2014) 834e840.
[4] Y. Qiao, E. Guallar, F.K. Suri, et al., MR imaging measures of intracranial atherosclerosis in a population-based study, Radiology 280 (3) (2016) 860e868.
[5] Y. Qiao, F.K. Suri, Y. Zhang, et al., Racial differences in prevalence and risk for
intracranial atherosclerosis in a US community-based population, JAMA Cardiol. 2 (12) (2017) 1341e1348.
[6] J.F. Arenillas, Intracranial atherosclerosis: current concepts, Stroke 42 (2011)
S20eS23.
[7] C.K. Suemoto, L.P. Grinberg, R.E. Leite, et al., Morphometric measurements of
extracranial and intracranial atherosclerotic disease: a population-based

190

Editorial / Atherosclerosis 270 (2018) 189e190

autopsy study, Atherosclerosis 270 (2018) 218e223.
[8] M. Mazighi, J. Labreuche, F. Gongora-Rivera, et al., Autopsy prevalence of intracranial atherosclerosis in patients with fatal stroke, Stroke 39 (2008)
1142e1147.
[9] O. Alkan, O. Kizilkilic, T. Yildirim, et al., Intracranial cerebral artery stenosis with
associated coronary artery and extracranial carotid artery stenosis in Turkish
patients, Eur. J. Radiol. 71 (2009) 450e455.

Jacobus F.A. Jansen
Department of Radiology, Maastricht University Medical Centre,
Maastricht, The Netherlands
E-mail address: jacobus.jansen@mumc.nl.

