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Abdominal aortic aneurysms (AAA) usually progress asymp-
tomatically and are undetected until rupture occurs. Once
ruptured, the mortality rate of AAA is about 80 %. Among
all patients with ruptured AAA, about one-third die without
reaching hospital, and about another quarter reach hospital but
die prior to surgical intervention. Among the remaining pa-
tients (about 40 %) surviving AAA rupture long enough to
benefit from surgical intervention, the perioperative mortality
has historically reached about 50 % [1], a value that has
however recently decreased owing to the introduction of
endovascular repair [2]. On the other hand, elective AAA
repair has a much lower in-hospital mortality rate, with re-
cently reported values of 1.3 % and 4.7 % for endovascular
and open surgical repair, respectively [3], thereby strongly
emphasizing the need for screening and identification of those
patients with prone-to-rupture AAA.

The crude estimate of AAA diameter remains the most
widely used predictive risk factor for AAA rupture and the
sole therapeutic management criterion. Indeed, in both the
2014 European Society of Cardiology and the 2011 American
College of Cardiology/American Heart Association guide-
lines, aortic repair is a class I indication if the AAA diameter
exceeds 55 mm [4, 5]. However, the limitations of this param-
eter are well acknowledged, and it is therefore unanimously
agreed that a more robust noninvasive predictor of the indi-
vidual risk of AAA rupture is required. Although being much

less documented than atherogenesis, the current knowledge
regarding the pathophysiology of AAA indicates that parietal
inflammation, matrix degradation and smooth muscle cell
apoptosis are required for AAA pathogenesis [6]. FDG has
been suggested as a potentially useful agent for the molecular
imaging of vascular inflammation due to the elevated carbo-
hydrate metabolism of extravasated inflammatory cells [7]. As
such, the tracer has been extensively evaluated in both the
experimental and clinical settings for the noninvasive imaging
of inflammatory processes in vulnerable atherosclerotic le-
sions as well as in AAA.

In the multicentre study by Barwick and colleagues pub-
lished in this issue of the European Journal of Nuclear Med-
icine &Molecular Imaging [8], the authors used PET imaging
of FDG uptake to retrospectively compare the metabolic
activity in the abdominal aortic wall of 151 patients with
AAA (mean aortic diameter, 50±13 mm) with that of 159
individuals with no AAA (mean aortic diameter, 21±3 mm)
and matched for age, sex, diabetes, smoking status, statin use
and indication for PET/CT. This cohort is the largest so far
used for the comparison of FDG uptake between AAA and
normal vessels in well-matched patients. FDG uptake was
analysed by semiquantitative visual scoring as well as quan-
titatively using SUVmax and target to background ratios
utilizing mediastinal blood pool or descending thoracic aorta
activities for normalization. Although the retrospective nature
and the design of the study limit the conclusions that can be
drawn with respect to the potential of FDG for predicting
AAA growth or rupture, the results unequivocally show that
there was no correlation between AAA size and FDG uptake
and that there was no statistically significant difference in
FDG uptake between AAA and normal abdominal aortas.

The study by Barwick et al. therefore joins the ranks of
those suggesting the suboptimal usefulness of FDG for AAA
evaluation, which face the ranks of previously published
studies that reached opposite conclusions by suggesting the
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promising potential of the tracer in this indication (see Buijs
et al. [9] as well as Table 1 fromBarwick et al. [8]). In addition
to the lack of a standardized methodology for the analysis of
FDG PET images of AAA tracer activity, the reasons for such
equivocal conclusions may originate from several sources
related to the mechanisms of both AAA pathophysiology
and FDG uptake:

1. FDG being a tracer of general carbohydrate metabolic
activity, it may lack specificity and be taken up by all
metabolically active cells such as endothelial cells, smooth
muscle cells, neutrophils and lymphocytes, in addition to
macrophages, parietal infiltration of which is considered a
reliable marker of vascular wall inflammation [10, 11].

2. As observed in atherosclerotic lesions in which M1/M2
macrophage polarization occurs resulting in the presence
of a continuum of proatherogenic and antiatherogenic
cells in atherosclerotic plaques [12], an imbalance in
M1/M2 macrophages has been observed in ruptured vs.
unruptured human cerebral aneurysms [13]. Should these
findings be replicated in AAA, FDG imaging would not be
likely to allow the differentiation between proinflammatory
(M1) and antiinflammatory (M2) macrophages, thereby
reducing its relevance for the identification of prone-to-
rupture aneurysms.

3. Perivascular adipose tissue [14] might also represent a
potential confounding factor for FDG aortic imaging,
regardless of whether tracer uptake is mediated by adipose
tissue metabolism itself [15, 16] or by inflammatory cell
infiltrates resulting from the proinflammatory phenotype
of perivascular adipocytes [17].

4. Importantly, the results of a clinical retrospective longitu-
dinal study have indicated that areas of focal arterial FDG
uptake are transient [18]. In parallel, the natural history of
AAA development probably involves phases of inflam-
mation and expansion. Ultimate AAA rupture due to
collagen breakdown and rupture has been shown to be
closely related to increased MMP expression and medial
neovascularization with both phenomena being unrelated
to the inflammatory infiltrate [19, 20], suggesting that
AAA wall inflammation as assessed by FDG uptake
might not necessarily indicate the imminence of AAA
rupture.

5. Finally, aortic aneurysm expansion – and eventually rup-
ture – might result from both predisposing factors (e.g.
atherosclerosis, inflammation, matrix remodelling) and
precipitating factors (haemodynamics, abrupt blood pres-
sure increase, exacerbation of inflammation secondary to
infection, etc.) as strongly suggested for vulnerable coro-
nary plaque rupture [21]. The approach involving solely
predisposing factors – even using the most accurate tech-
nique – may therefore fail to predict the clinical outcome
of the disease.

Taken together, these results suggest that FDG as a tracer of
metabolically active inflammatory cells might not be optimal-
ly suited to the molecular imaging of prone-to-rupture AAA.
Considering the equivocal clinical usefulness of the mere
assessment of vascular wall inflammation for the diagnostic
and prognostic evaluation of AAA that was previously sug-
gested and that is further shown by the present study of
Barwick et al. [8], the development of methodologies such
as SPECT/CT, PET/CT and MRI allowing simultaneous ana-
tomical and molecular imaging of the AAAwall with agents
targeting potentially more specific biomarkers of prone-to-
rupture AAA than FDG [22–24] might therefore be a relevant
area of research for the ultimate noninvasive prediction of
AAA growth and rupture.
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