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Editorial for “Association of Type 2 Diabetes Mellitus and Glycemic Control With Intracranial Plaque 

Characteristics in Patients With Acute Ischemic Stroke” 

 

Diabetes has become a major public health concern, with an increasing prevalence of type-2 diabetes 

mellitus (T2DM) reaching more than 6% of the world’s population in 2017 (1). The burden of diabetes 

mellitus is rising in parallel with the obesity pandemic and is expected to continue to grow in both high- 

and low-income countries.  

In a meta-analysis of Emerging Risk Factors Collaboration, diabetes was estimated to account for 11% of 

vascular deaths(2). Indeed, T2DM  increases by 2 to 3 fold the risk of coronary artery disease, peripheral 

artery disease, and cerebrovascular disease (2). Chronic exposure to hyperglycemia is a well-known risk 

factor for atherosclerosis and early endothelial dysfunction. In response to endothelial injury and 

inflammation, oxidized lipids from low density lipoproteins (LDL) particles accumulate in the endothelial 

wall of arteries. In addition to atheroma formation, there is strong evidence of increased platelet 

adhesion and aggregability in T2DM(3). Previous studies have reported that even short-duration T2DM 

was associated with increased carotid plaque burden and negative remodeling using MRI(4). Other 

studies suggest that diabetes could be associated with an increase in carotid plaque vulnerability. 

However, few studies have analyzed the association between glycemic control and the properties of 

intracranial atherosclerotic plaques in patients with diabetes mellitus 

Three-dimensional MR vessel wall imaging can characterize the atherosclerotic plaques in the major 

intracranial arteries in a single volume scan and brings new insight in the characterization of intracranial 

atherosclerosis. Plaque enhancement is an important vulnerable plaque feature that is related to 

inflammatory activity and increased neovascularity. It has been related to recent ischemic stroke. 

In this issue, Li et al. (5) evaluated the association of diabetes and glycemic control with intracranial 

atherosclerotic plaque characteristics identified by 3D contrast enhanced MR vessel wall imaging in 

patients after acute ischemic stroke. Thanks to the advent of high-resolution MRI reaching 0.6mm3 

isotropic resolution, they were able to characterize the number of plaques detected, and their level of 

enhancement, the degree of luminal stenosis, plaques’ length, enhancement ratio and the presence of 

hemorrhage. Patients were separated in non T2DM (n=99) and well (n=44) or poorly controlled T2D 

(n=82) depending on their HbA1c at the time of admission.  This study interestingly reported that T2DM 

was associated with an increased number of intracranial plaques and that HbA1c was an independent 

factor for higher enhancement ratio of culprit plaques. This finding suggested that glycemic control 

status might have a greater impact than the history of diabetes on intracranial atherosclerotic disease. 

However, the absence of diabetes duration evaluation and the lack of difference regarding fasting blood 

glucose and HbA1c levels between the non-T2DM group and the well-controlled T2DM groups questions 

about the reliability of one HbA1c assessment to reflect cumulative glycemic exposure. Furthermore, 

elevated HbA1c at the time of admission might also be associated with less controlled other risk factors 

or poor general condition of the patient.  

However, these results align very well with the study of Jiao et al.(6) who retrospectively looked for 

intracranial plaque MRI features in cerebrovascular patients, including stroke patients. Both employed 

contrast-enhanced vessel-wall MRI in acute patients, and both studies revealed a significant relationship 

between plaque enhancement and poor glycemic control. This reinforces the hypothesis that glycemic 



control could play an important role in the development of vulnerable intracranial atherosclerosis. 

Interestingly, Li et al. reported the number of plaques and isolated the culprit plaque for a separate 

analysis, while Jiao et al. reported only the features of the culprit plaque. Thus, only Li et al. observed 

that the number of plaques was significantly higher in T2DM patients. However, the culprit plaque 

characteristics, such as length and stenosis, differed significantly between the two studies, with, for 

instance, a reported mean plaque length of 7.9mm from Li et al. and 5.5mm from Jiao et al. It can be 

hypothesized that such gap arises from measurement methodology rather than factual differences. 

Eventually, these variations in measurements might explain the discrepancies of Jiao et al. reporting 

significant correlations between plaque length, plaque stenosis and glycemic control when Li et al. did 

not. 

Finally, comparing these two studies highlights the need for standardization of measurement, and 

subsequent reporting, to fully appreciate novel imaging-based biomarkers and highlights the 

contribution of novel non-invasive imaging modalities such as three-dimensional MR vessel wall imaging 

in the pathogenesis of diabetic atherothrombosis. 
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