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Fatty acids are a common constituent of atherosclerotic plaque
and may be synthesized in the plaque itself. Fatty acid synthesis
requires acetyl-coenzyme-A (CoA) as a main substrate, which is
produced from acetate. Currently, 11C-acetate PET/CT is used
for the evaluation of malignancies. There are no data concerning
its potential for the characterization of atherosclerotic plaque.
Therefore, the purpose of the present study was to examine
the prevalence, distribution, and topographic relationship of ar-
terial 11C-acetate uptake and vascular calcification in major
arteries. Methods: Thirty-six patients were examined by whole-
body 11C-acetate PET/CT. Tracer uptake in various arterial seg-
ments was analyzed both qualitatively and semiquantitatively by
measuring the blood-pool–corrected standardized uptake value
(target-to-background ratio). CT images were used to measure
calcified plaque burden. Results: 11C-acetate uptake was
observed at 220 sites in 32 (88.8%) of the 36 study patients,
and mean target-to-background ratio was 2.5 6 1.0. Calcified
atherosclerotic lesions were observed at 483 sites in 30 (83.3%)
patients. Sixty-four (29.1%) of the 220 lesions with marked 11C-
acetate uptake were colocalized with arterial calcification. How-
ever, only 13.3% of all arterial calcification sites demonstrated
increased radiotracer accumulation. Conclusion: Our data indi-
cate the feasibility of using 11C-acetate PET/CT for imaging of
fatty acid synthesis in the atherosclerotic vessel wall. This study
provides a rationale to incorporating 11C-acetate PET into further
preclinical and clinical studies to obtain new insights into fatty
acid synthesis in atherosclerotic lesions and to evaluate whether
it may be used to monitor pharmacologic intervention with fatty
acid synthase inhibitors.
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Atherosclerosis and its atherothrombotic complications
remain among the leading causes of morbidity and mortality

in the developed world, and their prevalence is likely to
increase because of growing obesity rates (1,2). The struc-
ture, biologic composition, and inflammatory state of athero-
sclerotic plaque are the major determinants of the acute risk
of atherothrombotic events, rather than the degree of luminal
stenosis (3,4). Vulnerable atheroma have been shown to con-
tain a large lipid core, a thin fibrous cap, fewer smooth
muscle cells than stable plaque, and a preponderance of
lipid-filled macrophages (5–7). In particular, several studies
have shown that structurally vulnerable, rupture-prone pla-
que may contain a large, fatty acid–rich lipid core greater
than 40% of the total lesion area (8,9). Therefore, further
morphofunctional characterization of atherosclerotic plaque
is needed to understand the different pathophysiologic as-
pects of formation and progression of plaque, identify vul-
nerable atherosclerotic lesions that are particularly prone to
rupture, and eventually guide therapeutic interventions.

In recent years, the potential of molecular imaging
technologies such as PET/CT to further characterize patho-
physiologic processes in atherosclerotic lesions has been
extensively studied (10). Various both experimental and clin-
ical studies have shown the reliability of 18F-FDG PET/CT
in imaging and quantifying macrophage-mediated inflamma-
tion in plaque (11–13). Other studies have targeted different
pathophysiologic aspects of plaque including cell membrane
proliferation or active mineral deposition using 11C-choline
or 18F-sodium fluoride, respectively (14,15).

Lipids are a major constituent of atherosclerotic lesions
and play a key role in the development and progression of
plaque (3,5). Apart from cholesterol, which is mainly accu-
mulated in the form of cholesteryl esters, phospholipids and
triglycerides are also abundantly found in plaque, all of
which contain fatty acids (16). There is strong evidence these
fatty acids in atheromatous plaque are not only derived from
diet but also from de novo fatty acid synthesis within arterial
wall lesions, because several studies have demonstrated the
ability of the arterial vasculature for de novo lipid synthesis
(17,18). Fatty acid synthesis is an energy-consuming process
creating fatty acids through action of the multifunctional
enzyme fatty acid synthase (FAS), which requires acetyl-
coenzyme-A (CoA) produced from acetate as substrate (19).
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These fatty acids are crucial for the intralesional differen-
tiation of monocytes into macrophages with phagocytotic
capacity, ultimately forming foam cells (20,21). Additionally,
fatty acids are involved in the regulation of lipid homeostasis
and macrophage inflammatory responses (3). Thus, there are
dynamic and complex interactions between macrophages and
lipids such as fatty acids in atherosclerotic plaque. Conse-
quently, inhibition of macrophage fatty acid synthesis de-
creases diet-induced atherosclerosis in mice (22). In short,
intraplaque fatty acid synthesis contributes to plaque growth
and is essential for macrophage-mediated inflammation and
therefore functional stability, and massive fatty acid accumu-
lation also decreases the structural stability of the plaque.
Therefore, 11C-acetate PET/CT may have the potential to
provide information about distinct pathophysiologic aspects
of key plaque-related variables such as development, progres-
sion, and stability of plaque.

11C-acetate PET/CT has become an established and well-
studied imaging procedure for both the evaluation of malig-
nant tumors and myocardial oxidative metabolism (23–25).
However, to our knowledge, there are no published data on
the value of 11C-acetate PET for imaging of vessel wall alter-
ations. Therefore, the purpose of the present study was to
analyze the prevalence, distribution, and topographic relation-
ship of arterial lesions with increased 11C-acetate accumula-
tion as determined by PET relative to arterial calcification as
assessed by CT in a cohort of asymptomatic patients.

MATERIALS AND METHODS

Study Population
Thirty-six patients (5 women, 31 men; mean age 6 SD, 60.4

6 10.6 y; age range, 29.5–71.5 y) who had been referred for an
11C-acetate PET/CT scan from March 2007 to May 2011 due to
an oncologic indication were enrolled in our study. Patients with
a history of vasculitis, systemic rheumatic disease, or chemo-
therapy in the preceding 4 wk were excluded from the analysis.
Cardiovascular risk factors including age, sex, hypertension,
body mass index, and a history of prior cardiovascular events
(defined as myocardial infarction, stroke, or revascularization
procedure) were documented from charts. Treatment with statins
and the use of other cardiac medication (i.e., b-blockers, angio-
tensin-converting enzyme inhibitors, and angiotensin II receptor
antagonists) were recorded, because statins may affect plaque
physiology (26). The study protocol had been approved by the
local Institutional Review Board and complied with the Declara-
tion of Helsinki. All subjects had given written informed consent.

PET/CT Protocol and Image Reconstruction
All PET/CT examinations were performed using a commer-

cially available PET/CT scanner (Biograph TruePoint HD 6;
Siemens Medical Solutions). All patients had fasted for at least 4 h
before intravenous injection of 500 6 50 MBq of 11C-acetate.
Whole-body PET/CT data were acquired beginning at about
15 min after tracer injection with an axial field of view of
21 cm and 3 min per bed position. Images were iteratively recon-
structed into a 168 · 168 matrix. According to the standardized
protocol used at our institution, the CT scans were performed using
the following imaging parameters: field of view, 70 cm; matrix,

512 · 512; section thickness, 5 mm; collimation, 6 · 3 mm; pitch,
1.5; rotation speed, 0.6 s; tube voltage, 130 kV; and tube current–
time product, 70–90 mAs. Intravenous contrast agent was not
administered. The resulting PET and CT scans were coregistered
using the standard software tool of the system software.

Image Analysis
PET, CT, and PET/CT fusion images were evaluated both

visually and semiquantitatively using a dedicated PET/CT work-
station (Extended Brilliance Workstation EBW; Philips). The
analysis was performed on the basis of lesions and arterial
segments. For the segment-based analysis, the major arteries were
subdivided as follows: right and left common carotid arteries,
thoracic aorta, abdominal aorta, and right and left iliac arteries.

Radiotracer Uptake. PET images were evaluated for the presence
of focal radiotracer uptake in arterial walls. The localization of these
areas in relation to the vascular wall and to calcifications was
determined in PET/CT fusion images. Semiquantitative analysis was
performed by obtaining the maximum standardized uptake value
(SUVmax) and blood-pool SUVs that were the mean from 3 regions
interest of fixed size placed in the mid lumen of the vena cava
superior. The SUVmax of each arterial lesion was divided by the
blood-pool SUVs, yielding an arterial target-to-background ratio
(TBR), which is reported subsequently (12).

Calcified Plaque (CP). CT images were evaluated for the
presence of CPs in the wall of the studied arteries, defined as high-
density mural areas (attenuation . 130 Hounsfield units). Patients
were divided into those with CP and those without discernible CP.
Each CP was classified on a scale for grading circumferential
extent, as described previously (15).

Statistical Analysis
Categoric variables are presented with absolute and relative

frequencies. Continuous variables are given as mean 6 SD. For
between-group comparisons of continuous data, P values were cal-
culated from Mann–Whitney U rank sum tests. For categoric vari-
ables, P values were computed from contingency tables using the
Fisher exact test. The Spearman coefficient rs was used for corre-
lation analysis. Statistical significance was established for P values
of less than 0.05. Statistical analysis was performed using GraphPad
Prism 5.0 (GraphPad Software) for Windows (Microsoft).

To test intra- and interrater agreement, assessment of calcifica-
tion and radiotracer uptake was repeated 4 wk after the initial
review by the same reader and by a second reviewer. Cohen k with
95% confidence interval (CI) was calculated to measure both
intra- and interrater agreement.

RESULTS

Study Population
11C-acetate uptake measurements and the evaluation of

CP burden were feasible in all patients. The 36 recruited
patients (mean age 6 SD, 60.4 6 10.6 y; age range, 29.5–
71.5 y) included 5 women and 31 men. All patients were
clinically stable and asymptomatic for cardiovascular dis-
ease when imaged.

Arterial Wall 11C-Acetate Uptake and CP Burden

Focally increased vascular uptake of 11C-acetate was seen
at 220 sites in 32 (88.8%) of the 36 study patients (Table 1).
The prevalence of uptake sites was highest in the abdominal
aorta, followed by the thoracic aorta and the iliac arteries.
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Mean SUVmax was 1.6 6 0.8, and values ranged from 0.2 to
4.5. Mean blood-pool SUV was 0.66 0.4 (range, 0.1 to 2.3).
Mean TBR was 2.56 1.0, and values ranged from 1.0 to 5.5.
Both SUVmax and blood-pool–corrected TBR were highest
in the abdominal aorta.
CPs were observed at 483 sites in 30 (83.3%) of the 36

study patients (Table 2). The prevalence of CP was also
highest in the abdominal aorta, followed by the thoracic
aorta. Mean calcified lesion thickness was 2.86 1.1 (range,
0.6–7.3). Mean calcification score was 1.5 6 0.7. For 2
(6%) patients, no arterial wall alteration was found by
either PET or CT. Compared with the rest of the study
population, these patients were found to be significantly
younger (30.0 6 1.4 y vs. 62.2 6 7.9 y, P 5 0.02).

Relationship Between 11C-Acetate Uptake and
Calcified Atherosclerotic Lesions

When the topographic relationship between arterial
11C-acetate accumulation and calcification sites was ana-
lyzed on a per-segment basis, 71 (33%) of the 216 total seg-
ments were found to be PET-positive (1) and CT1, 13 (6%)
were PET1 and CT-negative (2), 54 (25%) were PET2 and
CT1, and 78 (36%) were PET2 and CT2. On a per-segment
basis, the presence of vascular radiotracer uptake was signifi-
cantly associated with calcified atherosclerotic lesions within
the arterial wall of these segments, representing an established
marker of atherosclerotic disease (P , 0.0001).
On a per-lesion basis, 156 (70.9%) of the 220 total

lesions with radiotracer accumulation showed no corre-
spondence of uptake and calcification. For the remaining 64
(29.1%) arterial lesions with increased 11C-acetate uptake,
concordant calcification was observed in at least some part
of the affected vessel wall alteration. However, only these
64 (13.3%) of the total 483 CPs showed prominent radio-
tracer accumulation. In CP, no statistically significant cor-
relation was found between TBR and calcified lesion
thickness (rs 5 20.04, P 5 0.53). There was a significant

inverse correlation between intensity of radiotracer accu-
mulation (TBR) and calcification score (rs 5 20.18, P 5
0.02). Examples of arterial wall 11C-acetate uptake with
and without coincident calcification are shown in Figures
1–3.

Relationship Between 11C-Acetate Uptake, CP, and
Risk Factors

The prevalence of arterial tracer accumulation was
significantly associated with age (rs 5 0.45, P , 0.01).
Male sex was significantly associated with the presence
of arterial radiotracer uptake (rs 5 0.37, P 5 0.03). There
was a trend toward a higher prevalence of arterial calcifi-
cation in older patients, without reaching statistical signifi-
cance (rs 5 0.28, P 5 0.09). Male sex was not significantly
associated with the presence of CP (rs 5 0.04, P 5 0.84).

There was no significant correlation between hyper-
tension and arterial tracer uptake (rs 5 0.14, P 5 0.41)
or calcification (rs 520.04, P 5 0.84). Neither 11C-acetate
accumulation (rs 5 0.06, P 5 0.73) nor CP (rs 5 0.0, P 5
0.66) was significantly associated with prior cardiovascular
events. Neither the presence of vascular calcification (rs 5
20.12, P 5 0.48) nor arterial tracer uptake (rs 5 20.29,
P 5 0.09) demonstrated a significant correlation with body
mass index. Additionally, neither the presence of vascular
tracer accumulation (rs 5 0.14, P 5 0.41) nor CP (rs 5
0.18, P 5 0.29) correlated significantly with statin therapy.
The use of cardiac medication was not significantly asso-
ciated with tracer uptake (rs 5 0.17, P 5 0.31) or CP (rs 5
0.03, P 5 0.86).

Reproducibility

Interreader Cohen k was 0.94 (95% CI, 0.90–0.99) for
calcification and 0.89 (95% CI, 0.83–0.95) for tracer uptake
in arterial segments. Intrareader Cohen k was 0.95 (95%
CI, 0.91–0.99) for calcification and 0.94 (95% CI, 0.89–
0.99) for radiotracer accumulation.

TABLE 1
Prevalence, Distribution, and Intensity of 11C-Acetate Accumulation

Parameter

Right common

carotid

Left common

carotid

Thoracic

aorta

Abdominal

aorta

Right iliac

arteries

Left iliac

arteries Total

No. of patients

with 11C-acetate

uptake in artery wall

2 (6) 9 (25) 20 (56) 28 (78) 12 (33) 13 (36) 32 (100)

No. of
uptake

sites

2 (1) 12 (5) 50 (23) 106 (48) 21 (10) 29 (13) 220 (100)

SUVmax

Mean 1.0 6 0.6 1.4 6 1.0 1.4 6 0.7 1.8 6 0.8 1.6 6 0.6 1.3 6 0.7 1.6 6 0.8

Range 0.6–1.4 0.2–3.6 0.3–3.5 0.3–4.5 0.2–3.0 0.2–3.0 0.2–4.5

TBR

Mean 2.3 6 1.3 2.0 6 0.6 2.4 6 0.8 2.8 6 1.0 2.6 6 0.9 2.0 6 0.8 2.5 6 1.0
Range 1.4–3.2 1.3–3.5 1.1–4.4 1.1–5.5 1.3–4.4 1.0–4.4 1.0–5.5

Values are mean 6 SD, and data in parentheses are percentages.
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DISCUSSION

To our knowledge, this is the first study that reports on
the association of 11C-acetate uptake with arterial wall
alterations in large arteries. Our results indicate the feasi-
bility of using 11C-acetate PET for in vivo imaging of FAS
activity in arterial wall lesions. Although mainly used for
the evaluation of both malignant tumors and myocardial
oxidative metabolism to date, our results suggest that
11C-acetate may be able to depict active fatty acid synthesis
in the atherosclerotic vessel wall.

11C-acetate uptake was observed in both calcified and
noncalcified vessel wall alterations, and the distribution
of tracer accumulation was consistent with established
atherosclerotic topography—that is, most active lesions
were noted in the abdominal and thoracic aorta (15,27),
as was also true for calcifications representing a well-

known marker of atherosclerosis. Furthermore, arterial
tracer uptake correlated significantly with established athe-
rogenic risk factors such as age (P , 0.01) and male sex
(P 5 0.03). Radiotracer uptake was not significantly asso-
ciated with other atherogenic risk factors such as hyper-
tension or a history of cardiovascular events in our study,
as is possibly explained by the limited statistical power due
to the relatively small number of patients included. In con-
trast, the observed significant correlations become even
more compelling, considering that the study population
was not large enough to find significant correlations
between risk factors and CP, presenting an established

TABLE 2
Prevalence, Distribution, and Extent of Calcification in Studied Arterial Walls

Parameter

Right common

carotid

Left common

carotid

Thoracic

aorta

Abdominal

aorta

Right iliac

arteries

Left iliac

arteries Total

No. of patients with calcification sites 12 (33) 14 (39) 24 (67) 28 (78) 24 (67) 23 (64) 30 (83)

No. of calcification sites 17 (4) 32 (7) 123 (25) 163 (34) 69 (14) 79 (16) 483 (100)

No. of calcification sites

per affected segment

1.4 6 0.5 2.3 6 1.1 5.1 6 5.7 5.8 6 4.3 2.9 6 2.5 3.4 6 1.9 3.1 6 3.4

Calcification score for lesions 1.4 6 0.7 1.3 6 0.7 1.3 6 0.6 1.4 6 0.7 1.6 6 0.8 1.7 6 0.8 1.5 6 0.7

Calcified lesion thickness (mm)

Mean 2.5 6 1.4 2.2 6 1.0 3.1 6 1.3 2.5 6 1.0 3.0 6 1.1 3.0 6 1.1 2.8 6 1.1
Range 0.9–6.4 0.8–5.1 0.9–7.3 0.6–5.7 0.9–7.3 1.0–7.0 0.6–7.3

Values are mean 6 SD, and data in parentheses are percentages.

FIGURE 1. Transaxial 11C-acetate PET/CT images of abdominal

aorta of 63-y-old man: CT image (A) and coregistered and fused

PET/CT image (B). 11C-acetate accumulation in vessel wall alteration

was not colocalized with calcification. Arrow 5 tracer uptake site.

FIGURE 2. Transaxial 11C-acetate PET/CT images of abdominal aorta
of 67-y-old man: CT image (A) and coregistered and fused PET/CT

image (B). 11C-acetate uptake in vessel wall alteration coincided with

calcification. Other CPs of comparable size did not accumulate 11C-

acetate. Arrow 5 tracer uptake site; arrowheads 5 calcifications.
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marker of atherosclerosis. Therefore, 11C-acetate uptake
demonstrates stronger correlations with at least some deter-
minants of cardiovascular risk than arterial calcification.
The use of 11C-acetate as a novel PET tracer for imaging
of arterial wall lesions may hold potential to provide infor-
mation about intralesional fatty acid synthesis in both for-
mation and evolution of atherosclerotic lesions.
With regard to the colocalization of tracer accumulation

and calcification sites, the findings of this study add novel
observations about 11C-acetate, compared with other tracers
used for characterization of atherosclerotic lesions. Various
studies reported colocalization in about 2%–14% of sites,
using 18F-FDG as a marker of macrophage activity (27–29).
When 18F-sodium fluoride is used as an indicator of
active mineral deposition, uptake has been shown to be
coincident with calcification in up to 88% of sites (15). In
the present study, no colocalization of 11C-acetate accumu-
lation with calcification was observed in 70.9% of lesions
with tracer uptake, suggesting that increased fatty acid syn-
thesis is of particular pathophysiologic importance in non-
calcified vessel wall alterations, which are usually assumed
to represent early stages of disease (3). Consequently, no
coincident radiotracer accumulation was found in most of
the CPs (86.7%). Interestingly, in as much as 29.1% of
lesions with increased tracer uptake, concordant calcifica-
tion was found in at least some part of the CP, possibly
indicating that fatty acid synthesis may also be observed in

CP. Another hypothesis for radiotracer accumulation in cal-
cified lesions might be nonspecific tracer binding to arterial
calcifications, as observed by Laitinen et al. for 18F-FDG
(30). However, it is currently not known whether—and to
what extent—nonspecific mechanisms are involved in the
vascular accumulation of tracers other than 18F-FDG.

With regard to the intensity of 11C-acetate accumulation
in arterial lesions, the measured TBRs were comparable
with those for other established tracers for plaque imaging.
In a study by Rominger et al., mean TBR for vascular
18F-FDG uptake in the abdominal aorta was 1.57 6 0.35
(11). In another study using 18F-sodium fluoride for visual-
ization of mineral deposition in plaque, mean TBR was 2.3
6 0.7 (29). In the present study, the mean intensity of tracer
uptake as determined by TBR was 2.5 6 1.0, underlining
the excellent vascular contrast for 11C-acetate, which facil-
itates evaluation of large arteries. The highest intensity of
11C-acetate uptake was found in the abdominal aorta, which
was true for both TBR and SUVmax. This is in line with
previous studies using other tracers such as 18F-FDG—
studies that observed the highest TBRs in the aortic wall
(11), although some have reported higher TBR values for
the carotid arteries as compared with aortic territories (31).
However, the intensity of arterial tracer uptake may be
associated with plaque-specific factors including size or
inflammatory state rather than with the localization of an
artery within the arterial tree.

Both plaque composition and intraplaque distribution of
biologic markers vary between intact and disrupted plaques.
For instance, concentrations of fatty acids are increased at
the edge of disrupted plaques, compared with the center (5).
Interestingly, the extent of inflammation as determined by
macrophage concentrations particularly at the plaque should-
ers appears to correlate with degree of vulnerability (32). It
would be highly desirable to obtain comparative data from
the relative distribution of 18F-FDG, 18F-fluoride, and
11C-acetate uptake within atheroma to assess the relative
contribution of these tracers for the functional evaluation
of different pathophysiologic processes in atherosclerotic
plaque. Autoradiographic studies and histologic evaluation
might lead to a better understanding of the involved mech-
anisms of intralesional tracer accumulation.

Fatty acid synthesis is an energy-consuming process
creating fatty acids through action of the multifunctional
enzyme FAS. First, 11C-acetate is converted into 11C-acetyl-
CoA by acetyl-CoA synthetase inside the cell (33). Once
11C-acetyl-CoA is formed, it may be used in de novo lipo-
genesis. After priming with acetyl-CoA, FAS synthesizes pal-
mitate and other saturated fatty acids using malonyl-CoA as
substrate, whereby the latter is formed by decarboxylating
acetyl-coA (19). The main classes of lipids in atherosclerotic
lesions—that is, cholesteryl esters, triglycerides, and phos-
pholipids—all contain fatty acids (16). 11C-acetate PET
may be used to in vivo visualize the first biochemical reac-
tions of fatty acid synthesis in plaque. On the one hand, these
fatty acids are crucial for macrophage differentiation and

FIGURE 3. Transaxial 11C-acetate PET/CT images of abdominal
aorta of 72-y-old man: CT image (A) and coregistered and fused

PET/CT image (B). Radiotracer accumulation in vessel wall altera-

tion was mainly colocalized with calcification but expands beyond

hyperdense lesion. Arrow 5 tracer uptake site.

1852 THE JOURNAL OF NUCLEAR MEDICINE • Vol. 52 • No. 12 • December 2011



foam cell formation (21). On the other hand, fatty acids are
involved in intralesional lipid homeostasis and macrophage
inflammatory responses through action of peroxisome prolif-
erator-activated receptors and liver X receptors (3). There-
fore, 11C-acetate depicts molecular processes in a manner
different from 18F-FDG or choline compounds, which may
be used to provide information about macrophage-mediated
inflammation or cell membrane proliferation in atheroscler-
otic lesions (34,35). The increasing number of tracers avail-
able for the characterization of pathophysiologic processes in
atherosclerotic plaque—and their complementary use—may
eventually lead to a more thorough understanding of the com-
plex interactions in the development and evolution of plaque.
Recently, Schneider et al. demonstrated that FAS defi-

ciency in macrophages decreases diet-induced atheroscle-
rosis by inactivating FAS in macrophages of apolipoprotein
E–deficient mice. In these knock-out mice, compared with
wild-type mice, the extent of atherosclerosis was decreased
20%–40% in different aortic regions, underlining the cru-
cial role of FAS in the development of atherosclerotic pla-
que (22). In another work, Ecker et al. demonstrated that
induction of fatty acid synthesis is a key requirement for the
development of phagocytic capacity in human monocytes
and that suppression of fatty acid synthesis prevents uptake
of lipoproteins such as enzymatically modified low-density
lipoprotein (21). These findings demonstrate that inhibition
of FAS might decrease foam cell development. Therefore,
11C-acetate PET has the potential to provide new insights
into the biology of fatty acid synthesis and macrophage
differentiation in atherosclerotic plaque.
Fatty acid synthesis is dramatically increased in malignant

cells (36). Because of the strong expression of FAS in these
cells, considerable interest has been shown in the discovery
and development of pharmacologic agents that block FAS
activity, such as C75 or cerulenin (36,37). If suitable clinical
FAS inhibitors become available, they may also prevent de
novo fatty acid synthesis in atherosclerotic plaque (22). The
incorporation of 11C-acetate PET into preclinical models and
clinical therapy monitoring studies could provide a promis-
ing technology to image fatty acid synthesis or the inhibition
of FAS in plaque and could therefore represent a unique
opportunity for in vivo target validation.
The present study had limitations. First, PET/CT was

performed in oncologic patients, and therefore its findings
might not be perfectly generalizable to other patient
populations. However, factors that might influence tracer
uptake in the arterial wall were carefully excluded. Second,
a relatively small number of patients (n 5 36) was included
in this pilot study, influencing the statistical power to detect
significant associations with atherogenic risk factors,
because it has been shown that large patient cohorts are
needed to reproduce known significant correlations in
PET/CT of atherosclerotic plaque (29). However, such cor-
relations have been observed in the present study for both
age and sex, indicating an association of 11C-acetate uptake
with cardiovascular risk. Additionally, dynamic imaging

might provide further information about the nature of tracer
uptake in vessel wall alterations. Finally, as an intrinsic
limitation of 11C-acetate, assessment of relevant arteries
such as the right coronary artery using 11C-acetate is
impaired because of high uptake of this tracer in the liver.
Additionally, the clinical use of 11C-acetate is limited by its
short half-life, but synthesis of fluorinated 18F-acetate is
possible and might overcome that limitation (23). The
results of this study need to be prospectively evaluated in
a larger patient cohort to further explore the experimental
and clinical potential of 11C-acetate PET for imaging of
fatty acid synthesis in arterial lesions, particularly for ther-
apy-monitoring studies.

CONCLUSION

On the basis of in vitro findings of de novo fatty acid
synthesis in atherosclerotic plaque, we demonstrated the
feasibility of using 11C-acetate PET/CT for imaging of
arterial wall alterations. 11C-acetate PET may allow for in
vivo noninvasive quantification of fatty acid synthesis in the
arterial wall. This study provides a rationale to incorporate
11C-acetate PET into further preclinical and clinical studies
to obtain new insights into fatty acid synthesis in athero-
sclerotic lesions and to evaluate whether it may be used to
monitor pharmacologic intervention with FAS inhibitors.
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