
EDITORIAL

Brain FDG-PET: clinical use in dementing neurodegenerative conditions

Flavio Nobili1 & Reinhold Schmidt2 & Ignasi Carriò3
& Giovanni B. Frisoni4

Published online: 23 April 2018
# Springer-Verlag GmbH Germany, part of Springer Nature 2018

For several years now clinicians have used brain FDG-PET to
guide the clinical diagnosis of dementing disorders. Especially
neurologists, but psychiatrists and geriatricians as well, ask for
FDG-PET when they are uncertain about their diagnostic hy-
pothesis, more often after neuropsychological assessment and
brain magnetic resonance imaging.

However, neither the submitting physician nor the nuclear
medicine physician (NMP) have comprehensive clinical guide-
lines or recommendations available on when and why to use
FDG-PET in neurodegenerative diseases, and often the choice
relies on how much one or the other ‘trusts’ in the exam. Some
indications are included in the European Association of Nuclear
Medicine (EANM) procedure guidelines [1] and some more
structured ones are contained in the European Federation of
Neurological Societies (EFNS) guidelines to the use of neuroim-
aging in dementia [2], but neither of the two covers all the key
aspects of the topic, for instance, the cognitive impairment in
Parkinson’s disease, Huntington’s disease (HD), amyotrophic
lateral sclerosis (ALS), progressive supranuclear palsy (PSP),
and the issue of semi-quantification.

With these limitations in mind, the Neuroimaging
Committee (NIC) of the EANM thought at the beginning of
2014 that the time had come to prepare more structured and
comprehensive recommendations, to be shared with the main

clinical Society in the field, i.e., the European Academy of
Neurology (EAN), formerly EFNS. The EAN Offices imme-
diately gave a positive answer and the work started.

The first main step was identifying a group of experts in the
field, on behalf of the two Societies, who were chosen among
the components of the EANMNIC (four people) and the EAN
neuroimaging and dementia study groups (three people).
Without entering the details, we have to say that we had to
overcome a series of issues, ranging from the need of finding a
group of ‘facilitators’ in organizing literature evidence and
guiding Delphi Consensus to the need of harmonizing differ-
ent cultures between NMPs and neurologists. The job took
3 years, from 2015 to the end of 2017. Preliminary data were
presented during the II EAN Congress in Amsterdam,
June 2017 [3–6].

The main recommendation paper was prepared for submis-
sion to the European Journal of Neurology, but we soon realized
that it could not include all the data collected during the analysis
and assessing of literature. Thus, we proposed the European
Journal of Nuclear Medicine and Molecular Imaging
(EJNMMI) a special issue containing the detailed results of the
data search. The Editor in Chief Prof. Ignasi Carriò favorably
accepted the proposal during the 2016 EANM Annual
Congress in Barcelona, and here we are. Six reviews deal with
20 Patient Intervention Comparison Outcome (PICO) questions
and treat the clinical and pre-clinical stages of the main
dementing neurodegenerative disorders. The seventh review is
devoted to the question of automatic quantification assessment
(PICO21), and the eighth one describes themethodology follow-
ed by the group of facilitators, assisted by the EAN guideline
working group and by the panelists.

To summarize the impression we had while working on the
various topics, we were surprised by the relatively few papers
supporting the evidence for use of FDG-PET in a clinical scenar-
io. The literature is rich, indeed, but seldom the articles satisfy the
requisites to be selected as ‘paper giving evidence’.
Notwithstanding this heavy limitation, the panelists agreed
through a Delphi Consensus procedure (four rounds) that FDG-
PET is clinically useful by adding information to the clinical
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neuropsychological evaluation in most symptomatic stages of
neurodegenerative diseases, not in pre-symptomatic states or in
disorders, such as ALS and HD, in which other tools seem more
convenient. Also, the panelists agreed on the use of automatic
semi-quantitative tools to assist the NMP in reporting scans.

Why so many papers but so few satisfying the rules of the
evidence-based medicine? First, spontaneous, monocentric
studies using costly diagnostic techniques often fail to achieve
adequate sample size and thus to substantially contribute to
enrich evidence. Second, there is worldwide difficulty in fol-
lowing patients until death and obtain pathological confirma-
tion. Third, unlike radiopharmaceuticals manufactured by
pharma companies (e.g., those for amyloid PET), FDG-PET
is in some ways an ‘orphan drug’ since a nuclear medicine site
with a cyclotron can easily produce it, and thus no company
has interest in funding formal studies. Fourth, although FDG-
PET is included in the diagnostic workup of dementing disor-
ders in only some European Countries [7], many groupsmight
not acknowledge the need to achieve more evidence because
they already consider FDG-PET an effective and established
diagnostic tool in these conditions. Indeed, the exam is already
included as a main or supportive feature in the diagnostic
criteria of many diseases, including dementia with Lewy bod-
ies [8], behavioral variant frontotemporal dementia [9], prima-
ry progressive aphasia [10], and PSP [11] while in
Alzheimer’s disease (AD) it is a recognized marker of down-
stream neurodegeneration [12]. Then, people say, we all al-
ready fruitfully using it in clinical practice, why should we
spend money and time to show what we already know? This
reticence is further reinforced by the lack in Europe and else-
where of a structured framework to validate biomarkers for
clinical use, as it has been recently outlined [7].

With this work we hope to help the clinical communities of
NMP and clinicians managing dementia in their everyday work
by giving them the basis of knowledge available as of the end of
2015 together with expert opinions coming from both the neu-
rology and the nuclear medicine fields. We also hope to have
shown the frail points of a knowledge that should be increased by
further research, and we guess future research ideas can come
from reading this issue of the EJNMMI. Also, we hope that some
main messages contained in these eight articles are well received
by readers when designing their researches, which allows their
conclusions to enrich the available evidence.

Adding to the incomplete availability of evidence, there are
some key practical issues still to be solved, and procedures
needing harmonization. Just to report some examples, at pres-
ent, the choice of FDG-PET still greatly depends on the avail-
ability of local facilities [13] and, when the differential diag-
nosis includes AD, it is often an alternative to a cerebrospinal
biomarker assay, or, more recently, to amyloid PET. Still to
date, one of the main factors driving the choice of FDG-PET is
the presence of a nuclear medicine unit with expertise in neu-
rology in general, and in neurodegenerative diseases in

particular. It is common experience for clinicians to read re-
ports of non-expert nuclear medicine centers containing mis-
takes in describing findings and conclusions. There is no ho-
mogeneous format to report scans; some NMP describe the
findings but do not comment on the most likely diagnostic
hypothesis the scan is compatible with. In turn, very often
the clinician asking for the examination fails to share the di-
agnostic hypothesis, thus somehow preventing a meaningful
answer. Moreover, there is a number of automatic tools for
semi-quantification, giving different results, and no defined
rule on whether to use or not to use them, which and how
[14]. Some NMP use them to assist in reporting, others strictly
repeat in the report the findings shown by these tools without
reading images with a critical approach.

In conclusion, we have produced what we could call ‘in-
terim’ suggestions, waiting to re-consider them as soon as new
substantial evidence will be added to the literature. A lot of
work remains to be done, and still areas of uncertainty and
debate need to be overcome.

Enjoy the reading!
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