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In the issue of the journal Tzolos et al.1 describe a

new method to reproducibly measure the coronary artery

activity of 18F-sodium fluoride (NaF). They performed

two PET and CT angiography (CTA) scans 12-14 days

apart in 19 patients with known coronary artery disease

(CAD) and applied a semi-automated method that uti-

lized a centerline approach along the course of the main

epicardial coronary arteries to reconstruct a tubular

volume around the coronary arteries. The NaF activity

was measured within the tubular volume, hence this new

method (coronary microcalcification activity: CMA)

provided a global measure of the NaF activity along the

coronary artery tree. They demonstrated a 100% agree-

ment between scans and between reviewers for the

presence or absence of NaF activity. Additionally, the

interscan, intra-observer and interobserver coefficients

of repeatability were all excellent. Of note CMA is

based on maximum standardized-uptake-value (SUV)

measurements rather than the more frequently reported

target-to-background ratio (TBR). In the paper by Tzo-

los et al.,1 CMA showed superior testing characteristics

compared to TBR. What are the potential benefis and

pitfalls of this new method? Molecular imaging with

NaF has emerged as a new exciting approach to assess

the presence of active processes of microcalcification in

atherosclerotic plaques,2,3 In prior reports, NaF uptake

was shown to be higher in patients at high risk of

CAD,4-6 it was associated with features of vulnerability

on CTA,7,8 and in patients seen in the emergency

department with an acute coronary syndrome or a recent

cerebrovascular event NaF accumulated avidly in culprit

plaques.9 The same authors recently showed that NaF is

a good predictor of future events in patients with known

CAD.10 Although NaF has been in use for decades to

identify bone metastases due to its affinity for growing

crystals of hydroxyapatite, the discovery that it may

identify patients at potentially high risk of cardiovas-

cular events produced a wave of interest in this

molecular imaging technique. Akin any new imaging

approach, standardization is of paramount importance

for the test to be applicable on a large scale and ulti-

mately demonstrate its utility. The authors of the

manuscript suggest that CMA should be considered

similar to the Agatston score11 for assessment of burden

of coronary atherosclerosis, and they may have chosen

an appropriate comparator. In fact, the implementation

of the Agatston score, and others that were developed

subsequently with an improved reproducibility, made it

possible to demonstrate the power of coronary artery

calcium (CAC) as a predictor of events in a variety of

scenarios and populations. There are currently several

obstacles that prevent the wide implementation of

nuclear molecular imaging, such as the need to have

access to PET facilities (most tracers require a PET

scanner for imaging), highly specialized radio-pharma-

cies, physicists, cyclotrons and, not inconsequentially,

the lack of standards to assess the extent and severity of

disease. Without standards it is practically impossible to

set up collaborative research projects between centers

and collect the quality and quantity of data necessary to

make recommendations about the use and implementa-

tion of any imaging modality. Traditionally, and most

frequently, the activity of NaF uptake (and other

molecular tracers) is reported as TBR to obviate the

variability in radiotracer dosing and activity at the site of

interest. To calculate TBR the uptake in the ‘‘hot spot’’

of interest is compared to a ‘‘hot bed’’ with high tracer

concentration such as the right atrium or the left ven-

tricle (the blood pool). However, there is no agreement

at this time as to what constitutes a high TBR. In the

paper by Tzolos et al.,1 for example, an area with a

TBR[ 1.25 was considered sufficiently hot and there-

fore NaF positive. However, this assumption was
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arbitrary and not based on any outcome data of sub-

stance. By using a more robust tool based on

quantification of SUV of all plaques along the coronary

artery tree, the authors were able to achieve high

reproducibility and therefore come as close as ever to a

standardized approach. Nonetheless, there are still a few

limitations in this method. In order to obtain a clear

centerline in the coronary arteries every patient had to be

submitted to CTA along with PET imaging. It is there-

fore important to obtain high quality CTA images to

start. Although the radiation dose is rapidly decreasing

with modern multidetector CT scanners, many centers

would not have access to the most recent CT models,

operators may not be trained in the most advanced

techniques and CTA requires the use of intravenous

contrast with its attendant risks. This study was con-

ducted in patients with established multivessel CAD,

and for any method to be implemented as a risk pre-

diction tool in the general population, it would have to

be tested in patients at risk of but without open CAD.

CMA is not free of potential pitfalls and measurement

errors such as those induced by motion artifacts while

acquiring CTA images, calcification of the mitral valve

ring that could be included in the circumflex coronary

artery, activity in vessels with a diameter\ 2 mm

(vessels excluded in this analysis). Of course a screening

tool should be made readily available at an accept-

able cost to everyone to be widely implemented.

Interestingly, the authors did not tell us how many

patients with CMA[ 0 had no detectable CAC, or how

many patients with CMA = 0 had a measurable amount

of CAC. In a prospective follow-up study it would be

important to know which marker is a more accurate

predictor of events: evidence of active microcalcifica-

tion accrual without macrocalcification (the first

scenario), or macrocalcification in the absence of

micromolecular activity (the second scenario)? Only

prospective long-term studies may be able to answer

these questions. Although there are several outstanding

questions, the method presented in the article by Tzolos

et al.1 opens the doors to a new opportunity for molec-

ular imaging to be applied to outcome studies in search

of patients harboring unstable coronary artery plaques.

At the same time a highly reproducible method could be

implemented to assess the effectiveness of anti-

atherosclerotic therapies in sequential studies. It seems

that the future of nuclear molecular imaging is becoming

ever more interesting.
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