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The clinical evaluation of an inflammatory process in the

evelopment of aortic diseases can be broadly categorized into

 distinct groups: atherosclerotic occlusive aortic disease, aor-

ic aneurysm formation and inflammatory aortopathies such as

akayasu’s aortitis. Clinicians currently rely on clinical and radio-

raphic assessments including computerized tomography (CT) and

agnetic resonance imaging (MRI) to risk stratify patients. Each of

hose single modality and mainly anatomical imaging tools have

nherent limitations and there remains an unmet clinical need for

dvanced techniques to improve disease characterization. The de-

ection as well as the degree and extent of vascular inflammation

nd whether this imaging based detection and characterization is

f incremental value is of high interest. 

On the atherosclerosis front, multiple clinical trials have corre-

ated the presence of aortic inflammation in the aorta and its re-

ponse to anti-atherosclerotic interventions [1–3] . There is a high

evel of consistency between the responses to therapy as measure

y Fluorodeoxyglucose-positron emission tomography/computed 

omographic imaging (FDG-PET/CT) and the development of future

therosclerotic events. This approach may be predictive of the rel-

tive efficacy of newer compounds and obviate the need for large

utcomes trials. 

For the detection and management of aortic aneurysms,

chocardiography and ultrasound technology provide significant

tructural and functional data on the aortic valve, aortic root and

scending and descending aorta [4] . Ultrasound also provides rel-

vant information regarding the morphological aortic wall changes

ncluding cross sectional diameter and the presence of dissection,

ntramural hematoma or ulcer [5] without the risks associated

ith radiation and the use of contrast. Ultrasound, however, is in-

onclusive in characterizing inflammatory changes [6] . CT and MRI

re complimentary with improved resolution in selected patients. 

Advanced CT angiography (CTA) can characterize aortic wall in-

ammation and identify its different etiologies such as in Takayasu

ortitis (double ring appearance) [7] but there is limited sen-

itivity and specificity to detect early inflammatory changes in
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he aorta. MRI is superior to CT/CTA in tissue characterization of

rterial wall inflammation, in distinguishing etiological diseases

atherosclerotic, infectious and non-infectious aortitis) and in de-

ecting early inflammatory changes. However, MRI partly has a

ower spatial resolution than CT and CTA, calcium detection can be

uboptimal and it requires significantly longer acquisition time and

atient involvement (breath holds, narrow tunnel) in the image

cquisition process [4] . Furthermore, although anatomical imaging

rocedures provide aortic morphology and periaortic changes with

nmatched spatial resolution, they are unable to characterize the

iological activities within and around the aortic wall. 

In this edition of Trends in Cardiovascular Medicine, Syed and

olleagues provide a comprehensive overview of the newest de-

elopments in metabolic imaging, concentrating mainly on 18F-

aF (18F-Sodium fluoride) imaging [8] . 18F-NaF imaging has been

ested in routine clinical experience with extensive longitudinal

atient follow up (e.g. growth in aortic size). However, additional

ew and upcoming tracers should in theory improve patient care. 

While 68Ga-DOTATATE ([68Gallium-DOTA0-Tyr3] octreotate) 

as been used in clinical patients in the context of vascular

maging since it binds preferentially to atherosclerotic plaques

ith high macrophage infiltration (the main oncological indication

urrently being in diagnosis of neuroendocrine tumors), treoblastin

s showing promise in animal studies. [9–12] . The same holds true

or CXCR4 imaging (68Ga-Pentixafor) which has been used in

linical patients in a wide variety of oncological and cardiovascular

ndications [13–17] . CXCR4 imaging is actually one of the most

romising existing tracers because the CXCR4/CXCL12 pathway

an be blocked by a commercially available blocker (AMD 3100,

ral application) that enables interventional imaging studies. The

XCR4/CXCL12 pathway partially regulates macrophages through 

pregulation of CXCR4 by stimulation with oxidized low-density

ipoproteins. It partly overlaps with 68Ga-DOTATATE that can im-

ge activated macrophages via a different pathway, and 18F-NaF,

hich identifies dense macrophage infiltration. The CXCR4/CXCL12

athway also partly regulates B- and T-cells (B-cell development

nd CXCR4 mediated chemotaxis), neutrophils (CXCR4-maintained

omeostasis and neutrophil activation), platelets (amplification

f platelet activation and survival), endothelial cells (upregula-

ion by vascular endothelial growth factor/hypoxia/shear stress)

nd vascular smooth muscle cells (proliferation and migration
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and upregulation in injured arterial wall contributing to intimal

hyperplasia). It therefore may have a complementary role in

atherosclerotic aortic disease evaluation and stratification. 

With emerging artificial intelligence algorithms, there is an op-

portunity to greatly enhance image quality even from sparse data.

“Normal dose images” can be simulated and calculated at a frac-

tion of today’s clinically accepted doses [18] . This in return offers

not only the possibility to greatly reduce the radiation burden for

the patient, but also offers the possibility to acquire multi-tracer

examination (e.g. all three above mentioned tracers with comple-

mentary macrophage imaging pathways) within one image session.

Finally, even if 18F-FDG is an unspecific tracer, it still holds

great potential. With the upcoming clinically available paramet-

ric imaging, the summarized FDG-image can be divided into the

“metabolic rate image” which displays the actual metabolically

trapped FDG in the cell and the “distribution image” of the non-

trapped FDG [19] . This differentiation should lead to better charac-

terization of aortic inflammatory conditions. 

Overall, this excellent review by Syed et al. highlight both the

available and upcoming molecular imaging techniques that bring

great promise to enable physicians to detect and characterize in-

flammatory aortic diseases earlier in more detail. This should lead

to improved patient outcomes. 
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