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Identification of vulnerable atherosclerotic plaque, prone to 
abrupt rupture or erosion, has been one of the main focuses 

in plaque imaging research over the past decades. Recent 
advances in noninvasive cardiovascular imaging have allowed 
the assessment of plaque composition and atherosclerotic di-
sease activity in the aorta, carotid, and coronary arteries, dif-
ferentiating stable versus unstable disease states. For example, 
using magnetic resonance is possible to measure carotid plaque 
thickness, volume, and area, as well as defining plaque lipid 
content, the presence of a ruptured intraluminal thrombosis, and 
intraplaque hemorrhage.1–4 Similarly, vulnerable plaque charac-
teristics such as a large necrotic core, thin fibrous cap, inflam-
mation (predominantly in the form of macrophage infiltration), 
angiogenesis, plaque hemorrhage, and microcalcification5 are 
frequently found together within the well-described thin cap 
fibroatheroma, representing a potential imaging target.6

18F-fluorodeoxyglucose ([18F]FDG) is a commonly used 
tracer that enters cells with high glycolytic metabolic require-
ments, including activated inflammatory cells, which express 
high levels of glucose transporters. Increased [18F]FDG up-
take in carotid plaque demonstrates a direct association with 
plaque macrophage infiltration leading to its use as a surrogate 
of vascular inflammation.7–9

Although these imaging modalities have provided impor-
tant pathophysiological insights, in clinical practice, the de-
gree of carotid artery stenosis is still the most common criteria 
used to predict the risk of recurrent cerebrovascular events 
in patients affected by carotid atherosclerosis, as well as for 
selecting patients for surgery. Indeed, carotid endarterectomy 
is known to reduce stroke risk in patients with symptomatic, 
moderate to severe carotid stenosis but has no apparent impact 
in patients with symptomatic, mild (<50%) carotid stenosis.10 

Also, subgroups of patients, women who had delay in surgery, 
younger patients (<65 years), and those with ocular events had 
no benefit from surgery.

In the setting of symptomatic patients, the risk of stroke 
in the early period after symptoms onset appears to be much 
higher than was previously thought. Natural history studies 
suggesting that 8% to 15% of patients with 50% to 90% ste-
nosis may experience a stroke within 72 hours of their initial 
symptoms.11,12 Marnane et al11 reported that 27% of first-ever 
transient ischemic attack patients with 50% to 90% stenosis 
experienced a recurrent stroke within 28 days of symptom 
onset and correlated patterns of plaque histology with those 
who did and did not experience an early recurrent stroke.

They observed that the plaque of patients with early recur-
rent stroke had histological features consistent with marked 
plaque instability, including extensive macrophage and lym-
phocyte infiltration, low fibrous content, extensive fibrous cap 
disruption, and neo revascularization. The only independent 
predictor for early recurrent ischemic event was heavy mac-
rophage inflammation. Interestingly, more traditional plaque 
instability features such as a lipid rich necrotic core, luminal 
thrombus, and intraplaque hemorrhage were not associated 
with an increased risk of recurrent stroke.11

For the surgeon, the potential to detect in vivo any mor-
phological and functional characteristics of plaque prone to 
rupture is of vital information. Increased [18F]FDG accumula-
tion in culprit carotid plaque following a cerebrovascular event 
is higher as compared with the contralateral carotid artery.13,14

The study by Kelly et al15 of this current issue described 
a simple risk score, the Symptomatic Carotid Atheroma 
Inflammation Lumen-Stenosis score method, which takes 
into account plaque inflammation as identified by [18F]FDG 
in patients with recently symptomatic carotid stenosis. By the 
use of [18F]FDG PET imaging, they were able to identify a 
group of patients with higher risk of recurrent stroke, even in 
the presence of mild or moderate stenosis. Such finding opens 
a new horizon, suggesting that it is possible to make a step 
forward transforming the image-based pathophysiological 
investigation of the vulnerable plaque into a clinical deter-
minant parameter to guide patients’ management. [18F]FDG 
PET/computed tomography as a new tool may be beneficial 
to implement in the standard clinical workup of these patients’ 
group. However, more studies are warranted to provide defin-
itive conclusions on the utility of [18F]FDG in carotid plaque 
evaluation before investigating carotid PET/computed tomog-
raphy as a diagnostic tool for cerebral ischemic events as re-
cently systematic evaluated.14
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