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There is growing evidence showing the importance of fluorodeoxyglucose positron emission
tomography (FDG-PET) in the evaluation of vessel wall inflammation and atherosclerosis.
Although this imaging modality has been increasingly used, there are various methods for
image acquisition and evaluating FDG uptake activity in the vessel walls and atherosclerotic
lesions, including qualitative visual scaling, semi-quantitative, and quantitative evaluations.
Using each of these image acquisition protocols and measurement methods may result in dif-
ferent findings. In this review, we are going to describe the various image acquisition methods
and common measurement strategies reflected in the literature and discuss their advantages

and flaws.
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INTRODUCTION

Fluorine-18-fluorodeoxyglucose positron emission to-
mography/computerized tomography (FDG-PET/CT) is an
imaging modality that has been utilized for evaluating
atherosclerosis and vascular inflammation non-invasively.'*
Vascular findings using this modality have been associated
with traditional CVD risk factors,>* Framingham risk
scores,” and molecular markers such as vascular cell
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adhesion molecule-1, CD-68, and C-reactive protein.z’s’6
This imaging technique is capable of detecting vessel
atherosclerosis lesions;” monitoring plaque progression™’
and vulnerability'’; and visualizing the effects of interven-
tions on vessel wall inflammation and atherosclerosis.'''*
Despite widespread usage of this scanning modality, a
variety of methodologies have been used for pre-scan patient
preparation, image acquisition, and measurement of FDG
uptake activity in vessel wall.>'*!'7 These methodologies
may lead to different image qualities and inconsistent final
findings.'®? Herein, we show the different patient prepa-
ration and image acquisition protocols and describe their
influences on image quality and final findings. Also, we
summarize common measurement indices and quantifica-
tion methods and discuss their strengths and weaknesses.

PATIENT PREPARATION AND BLOOD GLUCOSE
LEVEL

Protocols for preparing subjects for FDG-PET/CT
imaging of large vessel walls (other than the coronary
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arteries) have been mostly based on a period of fasting
between 4 and 12 hours®' regardless of the target vessel
or the other characteristics of the subjects. To our
knowledge, the effect of pre-scan diet instructions on the
FDG uptake measurements of the large vessels has not
been well studied.

For patients who follow the appropriate diet, inves-
tigators expect blood glucose concentration lower than a
specific level. This level varies from 126 to
200 mg-dl~'>?*** in different studies. Bucerius et al
showed that higher blood glucose level mostly decreases
vessel wall but increases venous blood pool FDG level
measurement.”” It has been suggested that reproducibility
of vessel wall FDG uptake measurements is worse in
subjects with blood glucose level higher than normal
(126 mg-di™"). Therefore, blood glucose level less than
126 mg-dl™" is preferred for these type of studies.?’

FDG INJECTION DOSE

The dose of FDG differs among research groups and
has been administered as low as 185 to 481-925 MBq.**>°
Increasing FDG dose does not necessarily improve the
FDG uptake measurements and final results.”® A dose
between 307 and 458 MBq has been suggested as
appropriate dose for vessel assessments.”’ Moreover, as
reported by Davies et al, a low dose of 185 MBq will still
give adequate image quality and sufficient information
about vessel walls inflammatory activity.*

INJECTION-TO-SCAN TIME INTERVAL, EARLY
VS DELAYED IMAGING

The applied time interval between FDG injection
and PET image acquisition has been from 30 to 45 min-
utes’” to around 210 minutes®® among studies. Early
time points are practical for center feasibility and patient
comfort®® but improved target-to-background contrast is
typically achieved by delayed imaging.'®*° Some studies
suggest that circulation time longer that 1.5 hour im-
proves visualization of vessel well atherosclerosis
because vessel walls and lesions are more distinguishable
as background activity decreases.'***>%3! However, this
has not always been confirmed.?**

Regarding pathological and clinical characteristics,
FDG uptake measured by single-time point studies has
had correlation with macrophage numbers,>*’* CVD
risk factors, > 34-36 and clinical events®>® at either early
or late scans. In a dual-time point imaging study, the
association of vessels FDG uptake to CVD risk score
was not significantly different between 90 and 180 min-
utes.'” Performing more studies about the relation
between imaging time point with lesion uptake and
clinical and pathological findings may be informative.
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VESSEL WALL FDG UPTAKE MEASUREMENT

Assessment of vascular wall inflammation and
atherosclerotic plaque FDG uptake activity was initiated
by qualitative and visual scaling methods**> and changed
over time to semi-quantitative and quantitative meth-
ods."*"" In the recent years, most studies prefer to use semi-
quantitative and quantitative measurements to evaluate
FDG uptake activity of the vessel walls and atherosclero-
sis.****! To measure the vessel wall FDG uptake in a PET/
CT image, regions of interest are placed around the outer
boundaries of vessel walls in trans-axial views of PET/CT
scan (either with or without contrast) (Figure 1A). Table 1
has summarized some semi-quantitative measurement
indices that have been used by investigators. After mea-
suring these semi-quantitative indices, some groups have
described their own strategy for improving evaluation of
FDG uptake activity in the plaques and inflammatory
lesions within vessel walls and for comparing the disease
activity between and within subjects precisely. These
additional measurement strategies include index vessel
selection and most diseased segment and active segment
analysis,** atherosclerosis burden and global inflammatory
burden,** global metabolic activity,** and coverage exten-
sion and skipping the slices.*

Semi-quantitative Indices

Standardized uptake value (SUV). SUV is a
factor calculated by dividing decay corrected tissue
concentration of FDG at a time point (f) by decay
corrected total injected FDG at the same time point (f)
per body weight.* Investigators report this index as
vessel wall SUVmean™® and/or SUVmax.?!2630-1
Superiority of each one of SUVmean or SUVmax over
the other one is controversial among studies; some
studies have reported SUVmean to show wall inflam-
mation with or without atherosclerosis and also to
differentiate groups with different CVD risk factors,'®>>
while some other studies have suggested SUVmax as
useful index for studying vessel walls.”'*"*® Other
studies report both SUVmax and SUVmean would give
similar results.’® In technical aspects, SUVmax may be
preferable because it is less affected by background and
blood pool activity* but there is increased risk of noise-
related bias and loss of precision with SUVmax.>

Although it is widely used, SUV has some potential
flaws when used as a measurement of FDG uptake in the
vessel walls, which may affect the final results. One
possible problem with SUV is the partial volume effect
where background activity (mainly blood pool) spills
over into the region of interest drawn around the vessel
wall and atherosclerosis.'® To resolve this problem, it
has been suggested that the blood pool SUV should be
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Figure 1. Trans-axial views are commonly used to evaluate FDG uptake in the vessel wall. A
circular region of interest is placed around the outer boundaries of the vessel (descending aorta) to
measure FDG uptake in the vessel wall (A). Then, these numbers should be normalized to
background activity which is measured from blood pool by drawing a region of interest inside the
vessel (superior vena cava) lumen where there is minimal wall FDG uptake activity (B).

subtracted from the vessel wall and plaque SUV to have
wall-to-blood SUV gradient (namely corrected SUV).
Corrected SUV may better show the FDG uptake and
inflammation in the vessel walls and plaques' and is
more correlated with CVD risk factors.'”

Another inaccuracy associated with SUV is that this
index is a function of FDG accumulation in 3 parts of a
lesion: intracellular fluid, interstitial fluid, and intravas-
cular blood.”® Therefore, SUV may be affected by
neoangiogenesis”*>> which may develop in atheroscle-
rosis. Clearance rate and blood level of the FDG in each
subject can be a potential confounding factor of SUV
measurement and comparison.5 3 Therefore, it would be
helpful to normalize vessel wall SUV with a reference
tissue SUV in the same subject.”

Normalization of the background activity. For
normalizing FDG uptake in the vessel walls, various

sites have been used as reference tissue. These sites
include the lung38 as well as blood pool activity which
has been measured by placing regions of interest within
the lumen of suprarenal descending aorta,”? aneurysmal
abdominal aorta,56 left atrium,57 subclavian or internal
jugular vein,”> and most commonly superior and inferior
vena cava ® (Figure 1B). Large veins such as the vena
cava and jugular are highly suggested as background
because there is higher risk of partial volume effect in
the aorta and atria due to great FDG accumulation in the
muscular walls and also their motions.

As commonly used in cancer patients, there is
possibility of using sites other than blood pool (such as
liver or muscle) to normalize vessel measurements for
background activities. But it is very important to notice
that atherosclerosis is a systemic disease. It has been
shown that FDG activity in the spleen®' and bone
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marrow>' increases in these patients. Moreover, there is
an association between vessels inflammatory activity
with FDG uptake in visceral fat,’ ? subcutaneous””*° and
pericardial fat,®® periodontal tissues,’’ and synovia.®*
Therefore, using other tissues than blood pool for nor-
malizing the background activity may affect the final
measurements as they may be involved in the systemic
inflammatory process of atherosclerosis.

Target-to-background ratio (TBR). TBR is
calculated by normalizing vessel walls SUV with a
reference tissue.”” TBR seems to represent FDG uptake
only in the vessel wall and plaques. It is corrected by
blood pool FDG level, and therefore, normalized for
background activity.?>>* TBR is also robust in different
scanning settings of emission time and filter, while SUV
has significant difference in each of these settings.’
TBRmean and TBRmax both are reproducible'’ and
have been used in many studies showing association
with inﬂammation,46 cardiovascular events,37 and CVD
risk factors.” FDG uptake, when measured as TBR,
showed a significant correlation with macrophage level
of the plaque'”*> which is more than SUV correlation
with the same factors.” The superiority of target-to-
blood ratio over vessel uptake alone had been shown
previously in other studies.*’** Some investigators have
suggested that TBRmean may be better for evaluating
total vessel wall inflammation, while TBRmax should be
used for assessing atherosclerotic plaques.'’

It is not clear which one of the introduced indices
better reflect the actual FDG level taken up by the
vessel walls and atherosclerosis lesions, and also which
index is more related to inflammatory active parts of the
vessel wall.®* There is a requirement to perform a study
which measures in vivo FDG uptake using various
indices (i.e., SUVmean, SUVmax, blood pool-corrected
SUV, partial volume-corrected SUV, TBRmean, and
TBRmax) and then ex vivo indices (well counting PET
and micro PET) to figure out which in vivo index is
compatible with ex vivo measurement of the FDG level
in the plaques.

As mentioned before, although there are some
reports showing the association between clinical records
and outcomes with FDG uptake in the vessel walls, we
need a study to compare the value of each one of FDG
measurement indices in differentiating patients with
different CVD risk factors and also predicting the
clinical outcome.

Index Vessel Selection, Most Diseased
Segments, and Active Segments

Index vessel selection. Evaluation of FDG
uptake activity in the index vessel has been introduced
by investigators to show the effects of new therapeutics
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on vessel walls.'*>>% In this method, FDG levels
should be measured in some vessels (i.e., ascending
aorta and carotid) and the vessel with the highest
baseline activity would be selected as the index vessel.
This vessel is later used to evaluate the effect of
therapies on atherosclerosis and inflammation. Using
this method, investigators could compare the vessels
which are more diseased and may better show the effect
of interventions.'*'®° Superiority of the methods using
vessel with the highest baseline FDG uptake activity
(index vessel) over other methods evaluating similar
anatomical vessels (carotid vs carotid or aorta vs aorta)
for evaluation and comparison between groups is not
clear. In the studies showing that the same vessels have
significantly different FDG uptake between groups,
index vessel may or may not be able to show this
difference.'®® Additionally, investigators must com-
pare a combination of carotid and aorta as index vessel
between patients, while these vessels are not the same in
progression of atherosclerosis, remodeling of vessels,
response to therapies,® and biological and pathological
conditions.*” Because there may be a combination of
vessels (i.e., carotid and ascending aorta) defined as
index vessel, a single cut-off points may not be good for
detecting atherosclerosis and inflammation in the vessel
walls.**%%7 Fayad ZA et al reported that ascending
aorta was more probable to be designated as the index
vessel® which reduces the participation of carotid
arteries in the final results. This will largely confound
the final results if the disease or treatment effect is more
detectable by PET in the carotid arteries but the aorta is
selected as the index vessel.*>

Segment-based analysis. It is reasonable to
use predefined targets when we are evaluating the
effects of an intervention on vessel wall and atheroscle-
rotic inflammation.'*° Investigators have tried to detect
the diseased segments of a vessel because these areas are
mostly targeted by interventions and better reveal the
effects of the treatments on the vessel wall plaques.
These sections could be the most diseased'*®* or active
segments'>° detected in either the index vessel'*#*%
or all vessels.'® These target segments were recorded by
measuring the distance from landmarks (carotid bifur-
cation for the carotid arteries and top of the aortic arch
for the ascending aorta) to repeat the measurements and
compare their findings before and after therapy.''*96>

Most diseased segment. The slice with the highest
FDG uptake activity and the surrounding slices below
and above would be defined as the most diseased seg-
ment (Figure 2).'*% Because the most diseased segment
is supposed to be the portion of the vessel with the
highest atherosclerosis and inflammatory disease, it may
be more sensitive to show the effect of treatments on the
vessel wall plaques.'*'*® The FDG uptake of the most
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Segments chosen based on baseline
inflammatory signal by PET

Secondary Endpoints

Active Segments

Whole Vessel MDS

immediately above and below were selected as the most diseased segments. These areas were then
evaluated before and after therapy to determine the effect of intervention on vessel wall metabolic
activity. Active Segments: segments with TBR >1.6 were considered as active segments and would
be reevaluated after therapy to see the effects of drugs on atherosclerosis Image reused from

Tawakol et al*?.

diseased segment should be measured before and after
interventions and compared between these two time
points to assess the effect of the therapies.

Active segments. By defining a cut-off point for
FDG uptake of vessel wall, some transverse slices with
FDG level greater than this threshold will be considered
active segments where the atherosclerosis and inflam-
mation are located (Figure 2). These segments may
better show the effect of interventions than whole vessel
evaluations which assess both diseased and healthy
segments.”>? After defining the active segments, there
are potentially two methods that can be applied to
evaluate the effects of therapies on the vessels. In the
first method, the semi-quantitative index of FDG level
(i.e.. TBR or SUV), which is evaluated at the baseline,
should be compared to the post-therapeutic levels.”® In
the other method, the number of active segments should
be compared between pre- and post-therapy FDG-PET
scans.'??*% A problem with active segment evaluation
is the lack of a universally accepted cut-off point for
detecting atherosclerosis. The reported threshold has
varied as differently as TBRmax 21.6,59 TBRmax
>1.7, SUVmax >2.0,"' SUVmax >2.7,” SUVmax
>2.57" as well as other numbers.”’

Although segment-based analyses that include most
diseased segment and active segment methods seem
promising for further interventional studies, an impor-
tant potential bias with these methods is known as
“‘transient phenomenon.”” This term has been used to
describe cases where arterial lesions with increased FDG
uptake activity on baseline scans do not show similar
activity levels in subsequent scans. In extreme cases, it
has been shown that even some of the primarily active
slices may not show increased FDG uptake activity in
later PET images regardless of the drugs administered to
patients during the elapsed time.”® This could be related
to the cell biology of atherosclerosis resulting in re-
peated episodes of plaque inflammation, rupture, and
remodeling. Moreover, it may be due to infections and
change in medications after first scans which may in-
fluence the degree of plaque inflammation and
glycolysis.®” On the other hand, this phenomenon may
be due to technical aspects of imaging and small chan-
ges in bed positions in repeated scans. Transient
phenomenon should be considered when specific seg-
ments are evaluated in the later scans. These segments
may or may not show increased FDG uptake activity in
the next scan.
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Figure 3. Global inflammatory burden: sum of metabolic
volumetric product of consecutive segments. In this method,
regions of interest are placed around the carotid wall in every
slice (7 slices each is 4 mm in length) and metabolic
volumetric product of each slice will be calculated as
SUVmean x Slice area x Slice length. The metabolic
volumetric product of the second lowermost slice is
2.7 x 102 mm? x 4 mm = 1101.6 mm>. Metabolic volumet-
ric product of a vessel segment is named global inflammatory
burden and is the sum of the consecutive slices’ metabolic
volumetric product. Global inflammatory burden is the sum of
metabolic volumetric product of multiple parts of that vessel
(i.e., for aorta, the global inflammatory burden of ascending,
arch, descending, and abdominal aorta should be summed to
reach global inflammatory burden of the aorta). Regions
without metabolic activity minimally contribute to the
metabolic volumetric product, so this is valid as an index of
active plaques'®.

Methods Using Vessel Wall Structure in
Addition to FDG Uptake Activity

FDG-PET/CT-based measurements such as SUV
and TBR only give information about metabolic activity
of the vessel wall and atherosclerosis but not about the
structure and extension of the plaques. Vessel wall
diameter, transverse area, and length of the diseased
vessel are structural characteristics that have been
associated with further vascular events.”'’* Change in
the vascular transverse area is associated with vascular
wall remodeling in the setting of atherosclerosis and is
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commonly seen as vascular enlargement.’®’>"* This
change is associated with unstable plaques and higher
incidence of cardiovascular events.”> Vessel transverse
area is sensitive to anti-atherosclerosis treatments®>-®°
and is associated with increased FDG uptake ac-
tivity.®>’*7” FDG-PET/CT can provide information
about the metabolic state, morphology, extension, and
structure of the vessel wall and atherosclerotic lesions.”
There are some methods introduced in the literature that
evaluate both metabolic and structural aspects of vessel
walls. These methods are trying to measure atheroscle-
rosis burden,** global inflammatory burden,'® and global
metabolic activity.”®

Global inflammatory burden. Vessel FDG
uptake (SUV) is multiplied by vessel trans-axial area
(mmz) and slice length (mm) to calculate metabolic
volumetric product of each transverse slice. !+ Then,
the metabolic volumetric products of consecutive slices
are summed to determine the metabolic volumetric
product of each vessel segment (i.e., common carotid)
(Figure 3).'®* Finally, the metabolic volumetric prod-
ucts of consecutive segments of a vessel (i.e., ascending,
arch, descending, and abdominal parts of aorta) are
summed to calculate the global inflammatory burden of
the whole vessel (aorta).lé’43

Atherosclerosis burden and global
metabolic activity. Vessel wall thickness (measured
in images of contrast-enhanced CT or magnetic reso-
nance imaging (MRI)) is multiplied by slice length to
calculate the volume of vessel wall at each transverse
slice. Then, in each slice, the vessel wall volume is
multiplied by SUVmean to determine the atherosclerotic
burden.** Since calcification is not metabolically active
and does not accumulate FDG, wall calcification is then
subtracted from the vessel wall volume to calculate the
net volume of the wall. Finally, the net volume is
multiplied by SUVmean to calculate global metabolic
activity.”®

In the methods using both structural and metabolic
aspects of a vessel to evaluate inflammation and
atherosclerosis, transverse slices with minimal metabol-
ic activity will have less contribution to final
measurement and the results would be valid for
metabolically active parts of the vessels.*’ These meth-
ods may require contrast enhancement to have more
accurate estimation of vessel diameter and wall thick-
ness. These measurement methods are dependent to
length and width of the vessels which is not the same
across patients. It may be helpful to normalize the final
score by the length and width of measured vessel
segment or to limit the number of slices to a constant
number then normalize the measurement for the vessel
wall thickness or diameter.
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Coverage Extension and Slice Skipping

In coverage extension, the target vessel length
would be extended from a single vessel (i.e., common
carotid) to the segments proximal and distal to it
(ascending aorta and internal carotid, respectively).*’
Extension of the coverage was suggested because it was
shown that diseases associated with atherosclerosis such
as stroke occur when there is atherosclerotic involve-
ment of sufficient length in the carotid.*>”’' Extending
the plaque inflammatory activity measurements to a
longer segment including ascending aorta, common
carotid, and internal carotid has shown a reasonable
correlation and agreement with FDG uptake measure-
ments of common carotid alone.”> But it is noticeable
that TBR scores increases when internal carotid and/or
ascending aorta are added to common carotid (common
carotid alone vs extended coverage to internal carotid
and/or ascending aorta).*> It may be due to different rate
of atherosclerosis development and risk factors associ-
ated with atherosclerosis and FDG uptake activity in
each one of these vessels.*>%*"?

In addition to the metabolic activity shown by FDG
uptake indices, coverage extension may be a method for
including the length of atherosclerotic lesion as an
important factor for future CVD events. However,
because vessels may have different baseline and dis-
ease-associated FDG uptake activities, considering
vessels as a single target may result in some biases.

Slice skipping. When assessment should be done
for a long length of vessels or coverage extension is
applied, workload of FDG uptake measurement increas-
es and much more time is needed to perform the study.
To decrease the work burden and the time needed to
make measurements, investigators have devised numer-
ous methods including one side carotid measurements
instead of two sides,40’xo measuring a fraction of
vessels’® and slice skipping.*> In the latter method,
which occurs after coverage extension, some transverse
slices are skipped regularly (1 of 2 or 2 of 3 consecutive
slices should be skipped) to reduce the workload and,
therefore, resulting in less time spent on making the
measurements.”> A drawback of these workload light-
ening methods is the probability of missing some highly
active plaques which would play major role in future
cardiovascular events.

PARTIAL VOLUME EFFECT CORRECTION

The thickness of vessel walls as well as the size of
atherosclerotic plaques is typically smaller than
3 mm,*""®* which is less than the spatial resolution of
the available clinical PET machines (4 mm). As shown
by phantom studies, partial volume correction may
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significantly affect FDG uptake measurements in the
vessel walls.®? There have been some clinical studies
that have tried to introduce an effective method for
reducing partial volume effect and spillover activity
using MRI®** and contrast enhance CT scan.®> However,
these studies have reported controversial results. There-
fore, a future study that compares the various partial
volume correction methods with each other and with the
findings of phantom studies is necessary to determine
the most accurate and reproducible method.

WHICH VESSEL SHOULD BE MEASURED?

Investigators may seek local atherosclerotic activity
in the carotids and vertebral arteries for cerebrovascular
disease®® as well as peripheral vessels for peripheral
vascular diseases. %87 Alternatively, because atheroscle-
rosis is a systemic disease that can involve multiple
vessels at the same time,*® investigators may plan to
evaluate one or few parts of the vascular system to find
the general atherosclerotic activity in a subject. Com-
monly evaluated vessels include whole aorta,® aorta
segments,”’38 carotids,5 and other vessels.?>?°

Measuring FDG uptake in the coronary arteries has
some problems (please see section Evaluation of coro-
nary arteries atherosclerosis using FDG-PET/CT
below). Therefore, there is a question about the most
appropriate large vessel that best reflects the coronary
arteries atherosclerosis. Although there are some reports
about the association of atherosclerosis prevalence,
distribution, and morphology of aorta and carotids with
coronaries,”' ™ there should be a FDG-PET/CT-based
study that compares these large vessels with coronary
artery histopathology findings, clinical symptoms, and
short- and long-term cardiovascular outcomes to deter-
mine the most appropriate vessel.

EVALUATION OF CORONARY ARTERIES
ATHEROSCLEROSIS USING FDG-PET/CT

Many acute coronary syndrome events happen due
to rupture of atherosclerosis plaques with less than 50%
stenosis. As a result, there is an increasing interest
toward evaluating molecular activity of the plaques.
There are some reports on the capability of FDG-PET/
CT to visualize coronary artery atherosclerosis in
diabetic patients*® and atherosclerosis plaques be-
fore®®”” and after stenting.”’

Despite the potential applicability of this technique,
there are some concerns with its applications for
visualizing the coronary arteries. These include the high
avidity of the cardiomyocytes for FDG which affects
differentiation and measurement of coronary arter-

ies,”®? motion artifacts due to cardiac and respiratory
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activities which impedes accurate vascular co-registra-
tion and photon detection,””**'% and limited spatial
resolution of available PET/CT machines (3-
5 mm).mo’lo1 Some solutions have been introduced for
these issues. For example, myocardial FDG uptake can
be controlled by specific diet restrictions (low carbohy-
drate and high ’fat),g&m2 and cardiac motion effects can
be reduced by administering beta blockers prior to PET
imaging or applying electrocardiogragy and respiratory
gating'®'%* and motion tracking with 4D CT or
PET.*>'% Although these approaches seem promising,
it is important to note that restricted diet'”* and gated
imaging®’ have not always been helpful. Finally,
resources should be utilized for developing specialized
PET/CT machines with increased spatial resolution for
evaluating small arteries.*®

ACTION PLAN

FDG-PET/CT is a promising imaging strategy to
evaluate atherosclerosis. In this review, we showed the
diversity of methodologies used by research groups.
Non-unified patient preparation and image acquisition
protocols and quantification indices may result in
inconsistent findings. Therefore, developing standard-
ized protocols seems necessary.

Some studies should be implemented to evaluate the
effects of diet instruction and pre-scan blood glucose
level on the atherosclerotic uptake of FDG and its
association with clinical and histopathology findings to
reach an optimized and a standardized protocol.

Although there are some reports, the efficacy of
delayed time point FDG-PET/CT imaging to accurately
diagnose disease patterns still needs to be confirmed by
studies that compare early vs. delayed time point
imaging.

Another step is to figure out which in vivo mea-
surement index best reflects the true value of FDG
uptake in the vessel wall, and whether this true value
correlates with vessel wall histopathological character-
istics. Investigators should also determine the
measurement index that is most correlated with the
clinical presentation of the patients and predictive of
future cardiovascular events.

Despite some improvements, there are still many
obstacles in evaluating coronary atherosclerosis with
FDG-PET/CT and studies should be focused on optimiz-
ing the methods for suppressing cardiac FDG uptake,
reducing cardiac motion effects, and improving spatial
resolution of the imaging tools. At this time, we need to
find the most appropriate large vessel in the body that best
correlates with coronary atherosclerotic developments,
CVD symptoms, and further cardiovascular events.
Alternately, the development of other radiotracers that
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are not taken up by cardiac muscle cells could be a
potential avenue for visualizing the coronary arteries
accurately. However, in all scenarios, the use of partial
volume-corrected global assessments to measure the
general uptake of the coronary vasculature systems is
necessary for accurate quantification of disease activity.
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