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Abstract. Cardiovascular disease (CD) is the leading cause 
of death in the developed world, with major atherothrombotic 
events, being mainly attributed to the rupture of unstable, 
vulnerable atherosclerotic lesions, leading to blood flow 
obstruction. Since unstable atherosclerotic plaques frequently 
do not cause hemodynamically significant blood flow restric‑
tion, conventional stress imaging tests cannot depict the 
vulnerable, high‑risk for rupture atherosclerotic lesions. 
Therefore, molecular imaging techniques targeting specific 
pathophysiologic features related to atherosclerotic plaque 
rupture mechanism, hold promise for precise and individu‑
alized treatment strategies of CD. In the current report, we 
describe in a patient diagnosed with pancreatic neuroendocrine 

tumor, the selective uptake of 68Ga‑DOATATE by an athero‑
sclerotic lesion in the thoracic aorta. This data indicates that 
68Ga‑DOTATATE, which is a positron emitting tomography 
tracer, targeting the recruitment of macrophages taking place 
in the vulnerable plaque, could potentially serve as an imaging 
probe for the detection of high‑risk, prone to rupture plaques.

Introduction

Despite progress in prevention, diagnosis and therapy, cardio‑
vascular disease (CD) stands for the leading cause of morbidity 
and mortality in the developed world (1). The majority of 
CD‑related deaths are due to acute thrombotic events, following 
the rupture of atherosclerotic lesions, which are characterized 
by key pathophysiologic features. The capability of positron 
emitting tomography (PET) imaging to visualize and quantify 
these features at the cellular and sub‑cellular level provides 
the ground for the employment of PET‑radiopharmaceuticals, 
which target rupture‑related biochemical processes, in order 
to address the challenge of detecting high‑risk vulnerable 
atherosclerotic lesions.

The pathophysiology of atherosclerosis is quite complex, 
and is mainly characterized by an inflammatory cascade trig‑
gered by the entrance of low‑density lipoproteins (LDL) at 
sites of endothelial injury, and the subsequent recruitment of 
macrophages which take up the oxidized LDL remnants (2). 
An extensive description of the atherosclerotic plaque patho‑
physiology is beyond the scope of the current report. Our 
main interest is focused on the key role that infiltration by 
macrophages plays in inflammatory processes encountered in 
unstable atherosclerotic plaques.
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Since the expression of somatostatin receptors (SSTRs) 
subtype‑2, has been detected on macrophages (3,4), these 
cells can be effectively targeted with somatostatin analogues 
radio‑labelled with isotopes suitable for PET‑imaging. Such 
PET‑tracers, which enable whole‑body characterization of cell 
surface SSTRs‑expression, have become the imaging standard 
of reference for the detections of neuroendocrine tumors (NETs) 
and other SSTRs‑positive lesions (5‑12). Furthermore, we have 
previously reported the increased uptake of 68Ga‑DOTATATE, 
which is one of the commercially available PET‑tracers 
targeting cell surface SSTRs‑subtype‑2‑over‑expression, at 
sites of reactive inflammatory alterations (13,14).

Case report

A 82‑year‑old man presented with a constant epigastric pain. 
The computed tomography (CT) scan of the abdomen, showed 
a large (3 cm) pancreatic head mass. Subsequently, endoscopic 
ultrasound (EUS) and biopsy of the tumor revealed a low‑grade 
NET. Therefore, a whole body 68Ga‑DOTATATE PET/CT 
scan was performed for staging purposes. The PET/CT study 
showed (Fig. 1A) intense radiotracer uptake (SUVmax: 85) by 
the pancreatic head tumor and excluded the presence of meta‑
static disease.

Furthermore, there was extensive atherosclerosis 
seen throughout medium‑ and large‑sized ar ter ies 
such as in the abdominal aorta, most of which were 
68Ga‑DOTATATE‑negative (Fig. 1B; red arrows). However, in 
the thoracic aorta a radiotracer‑positive plaque (SUVmax: 5.5) 
was encountered (Fig. 1C; yellow arrow), implying infiltration 
by macrophages, which are known to be characterized by 
cell‑surface over‑expression of SSTRs‑subtype‑2, leading to 
increased 68Ga‑DOTATATE activity. At the same level of the 
thoracic aorta, another 68Ga‑DOTATATE‑negative plaque was 
detected (Fig. 1C; white arrow), suggesting that not all athero‑
sclerotic lesions take up the administered PET‑tracer. Despite 
its small size, the 68Ga‑DOTATATE avidity of the plaque seen 
on the thoracic aorta, suggests an active inflammatory cascade 
taking place in that specific lesion, raising suspicion for a 
high‑risk prone to rupture lesion.

Discussion

Early and accurate detection of high‑risk, prone to rupture 
atherosclerotic plaques, is the holy grail of CD research, 
receiving great interest and extensive research efforts. Molecular 
imaging of key rupture‑related pathophysiological features of the 
plaques, by means of PET‑tracers, holds promise to address this 
diagnostic challenge. Imaging the recruitment of macrophages 
at sites of vessel wall inflammation (VWI), via PET‑tracers 
aiming at the cell‑surface over‑expression of STTRs subtype‑2, 
also seen on macrophages, is a promising molecular imaging 
strategy for the detection of the unstable plaques.

In a series of 16 patients with NETS, Li X. et al. reported asso‑
ciation between coronary artery uptake of 68Ga‑DOTATATE 
with known risk factors of CD (15). Furthermore, Pedersen SF 
et al, in a cohort of 10 patients who underwent simultaneous 
PET/MRI scans using 64Cu‑DOTATATE, prior to carotid 
endarterectomy, found increased tracer uptake in symptomatic 
plaques, while an independent correlation with CD 163 gene 

expression (surrogate marker of activated macrophages) was 
revealed (16). In a series of 42 patients with atherosclerosis, 
Tarkin et al reported that 68Ga‑DOTATATE correctly detected 
culprit arteries in patients with acute coronary syndrome, 
predicted high‑risk coronary CT features and was positively 
associated with Framingham risk score, implying the employ‑
ment of the radiotracer as a novel imaging probe for VWI (17). 
Moreover, 68Ga‑DOTATATE is superior to 18F‑FDG which is 
the most widely used PET‑tracer, targeting metabolic activity, 
since the lack of physiologic uptake by the myocardium, 
enables assessment of the coronary arteries.

In accordance to the existing literature, the current report 
adds to the data that not all atherosclerotic plaques exhibit 
elevated 68Ga‑DOTATATE activity, suggesting that only 
lesions harboring active inflammatory processes and therefore 
are infiltrated by macrophages, take up the tracer. A major 
limitation of our report is the lack of histologic analysis of 
the 68Ga‑DOTATATE‑avid plaque in the thoracic aorta, and 
the confirmation of macrophages accumulation. However, 
our work enhances the need for further research efforts being 
addressed towards employment of this specific molecular 
imaging strategy for the detection of the vulnerable athero‑
sclerotic plaque.

Acknowledgements

Not applicable.

Funding

Part of this study was financially supported by the Stavros 
Niarchos Foundation within the framework of the project 

Figure 1. (A) MIP 68Ga‑DOTATATE PET image of the of the head and 
torso showing (red arrow) a large tumor in the head of the pancreas with 
intensely elevated uptake (SUVmax: 85). (B) Axial fused 68Ga‑DOTATATE 
PET/CT image of the abdomen demonstrating the 68Ga‑DOTATATE‑avid 
pancreatic head mass (white arrow) and extensive atherosclerotic lesions in 
the aorta (red arrows) which are 68Ga‑DOTATATE‑negative. (C) Axial fused 
68Ga‑DOTATATE PET/CT image of the thorax showing two aortic athero‑
sclerotic lesions, one of which was 68Ga‑DOTATATE‑negative (white arrow), 
while the other one (yellow arrow) exhibiting elevated radiotracer uptake 
(SUVmax: 5.5) and thus implying infiltration by macrophages. MIP, maximum 
intensity projection; PET, positron emitting tomography; CT, computed 
tomography.
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