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Edito 
 

Welcome to ECCN'18 

On behalf of the local organizing committee, we are delighted to announce that the 7th 

European Conference on Clinical Neuroimaging (ECCN 2018) will be held in Brussels, Belgium, 

March 26 - 27, 2018. 

 

 
After the great success of the 2017 ECCN in Roma, the 2018 conference will gather physicians 

and researchers of all imaging modalities (PET, MRI, SPECT) under the auspices of the 

European Association of Nuclear Medicine (EANM). 

 

 
The new scientific committee will build a scientific program that will be an opportunity to 

review some of the major aspects of neuroimaging in neurology and psychiatry while studying 

new research perspectives in these fields. 

 

 
The topics of the 2018 edition will focus on MR and PET imaging -as well as new imaging 

modalities such as PET/MR- and on emerging biomarkers such as tau and amyloid tracers. 

Imaging ŀǇǇƭƛŎŀǘƛƻƴǎ ǿƛƭƭ ŎƻǾŜǊ !ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜΣ ŜǇƛƭŜǇǎȅΣ tŀǊƪƛƴǎƻƴΩǎ ŘƛǎŜŀǎŜΣ ōǊŀƛƴ 

tumors and psychiatric disorders. 

 

 
The 2018 scientific program will include lectures from invited speakers, oral communications 

and posters. 

 
 
 
 

We look forward to seeing you in Brussels. 
 
 

 
Serge Goldman and Franck Semah 
Chairpersons of the Organizing Committee 
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Scientific Committee 
 

Javier Arbizu (Pamplona, Spain) 

Ronald Boellaard (Amsterdam, NL) *** 

Gaël Chetelat (Caen, France) 

Alexander Drzezga (Koln, Germany) 

Ozgul Ekmekcioglu (Istanbul, Turkey) 

Valentina Garibotto (Geneva, Switzerland) 

Elsemarieke van de Giessen (Amsterdam, NL) 

Serge Goldman (Brussels, Belgium) * 

Swen Hesse (Leipzig, Germany) 

Koen Van Laere (Leuven, Belgium) 

Adriaan Lammertsma (Amsterdam, NL) 

Ian Law (Copenhagen, Denmark) ** 

Florence Le Jeune (Rennes, France) 

Marco Pagani (Roma, Italy) *** 

Sabina Pappatà (Napoli, Italy) 

Franck Semah (Lille, France) * 

Xavier De Tiège (Brussels, Belgium) 

 
 
 
 

*  Chair 

**Chair of the Neuroimaging committee of the EANM 

***EARL - Research for Life - of EANM Steering Board Section Chair
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                      Monday, March 26, 2018 
 
 

8.30-9.20 a.m. Registration 

9.20-9.30 a.m. Welcome 

9.30-11.00 a.m. Lectures: Session 1 Functional connectivity using fMRI, PET 
and MEG for neurodegenerative diseases Chair: X. de Tiège 
 

       9.30-10.00 a.m.      L.1 Functional brain connectivity: theory and investigation using fMRI. 
            D. Mantini (Belgium) 

       10.00-10.30 a.m.     L.2 Electrophysiological bases of functional brain co.nectivity. 
                                                 M. Brookes (United Kingdom) 

 

10.30-11.00 a.m .   L.3 Functional brain connectivity alterations along the spectrum of          
                                     !ƭȊƘŜƛƳŜǊΩǎ  Disease 
                                        W. de Haan (The Netherlands) 

 

11.00-11.30 a.m. Coffee Break and poster session 
 

11.30-12.10 p.m. Oral communications (Session 1) Chair: X. de Tiège, S. Goldman 
 

11.30-11.40 a.m.   OC1 Brain metabolic connectivity and resting-state networks 
in sub-variants of the behavioural fronto-temporal dementia. 
 G. Carli (Italy) 

 

11.40-11.50 a.m.  OC2 Functional connectivity changes in resting state MRI after 
donepezil treatment in healthy participants. P. Péran (France) 

 

11.50-12.00 a.m.  OC3 Multi-network signature reflects clinical heterogeneity in Lewy 
body dementia. A. Sala (Italy) 

 
12.00-12.10 p.m.  OC4 18F-FDG PET changes of cortical glucose metabolism in typical 

Versus atypical sporadic forms of early-ƻƴǎŜǘ !ƭȊƘŜƛƳŜǊΩǎ 5ƛǎŜŀǎŜΦ 
 M. Vanhoutte (France) 

 

12:10-13.00pm Special Lecture (sponsored by GE) 

A systematic review and aggregated analysis on the impact of amyloid PET 
brain imaging on the diagnosis, diagnostic confidence, and management of 
ǇŀǘƛŜƴǘǎ ōŜƛƴƎ ŜǾŀƭǳŀǘŜŘ ŦƻǊ !ƭȊƘŜƛƳŜǊΩǎ 5ƛǎŜŀǎŜΦ 
E. Fantoni (United Kingdom) 

 

13.00-2.00 p.m. Lunch Break and poster session 
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Monday, March 26, 2018 
 
 

 

2.00-3.30 p.m. Lectures: Session 2 Tau and amyloid PET imaging: when & why? 
Chair: V. Garibotto 

 

2.00-2.30 p.m.   L.4 ¢ƘŜ ǊƻŀŘƳŀǇ ŦƻǊ ǘƘŜ ǳǎŜ ƻŦ ƛƳŀƎƛƴƎ ōƛƻƳŀǊƪŜǊǎ ƛƴ !ƭȊƘŜƛƳŜǊΩǎ        
                                   Disease. 

         M. Boccardi (Switzerland) 
 

2.30-3.00 p.m.   L.5 Building evidence for the clinical usefulness of amyloid PET:  
                                  multicenter trials. 
                                     V. Garibotto (Switzerland) 

3.00-3.30 p.m.  L.6 ¢ƘŜ ǳǎŜ ƻŦ t9¢ ƛƳŀƎƛƴƎ ƛƴ !ƭȊƘŜƛƳŜǊΩǎ 5ƛǎŜŀǎŜ ŦƻǊ ǘƘŜ clinician. 
                                               S. Engelborghs (Belgium) 
 

3.30-4.00 p.m. Coffee Break and poster session 
 

4.00-5.30 p.m. Lectures: Session 3 Methodology Chair: A. Lammerstma 
 

4.00-4.30 p.m.  L.7 Quantification and clinical PET: friends or foes? 
     A. Lammertsma (The Netherlands) 

4.30-5:00 p.m.    L.8 FDG-single-subject Optimized SPM procedure in clinical setting. 
     D. Perani (Italy) 

5-00-5.30 p.m.    L.9 PVE correction for amyloid imaging. M. Grothe (Germany) 
 

5.30-6.30 p.m. Oral communications (Session 2) 
Chair: M. Boccardi, S. Engelborghs 
 

5.30-5.40 p.m. OC5 Regional Amyloid Deposition predict Progression from Preclinical to 
tǊƻŘǊƻƳŀƭ {ǘŀƎŜǎ ƻŦ !ƭȊƘŜƛƳŜǊΩǎ 5ƛǎŜŀǎŜΦ G. Bischof (Germany) 

 
5.40-5.50 p.m. OC6 Tau accumulation observed using repeated PET measures is associated 

with cognitive decline in normal elderly. B. Hanseeuw (USA) 

 
5.50-6.00 p.m. OC7 Brain reserve affects relation between tau pathology and 

ƴŜǳǊƻŘŜƎŜƴŜǊŀǘƛƻƴ ƛƴ !ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜΦ M. Hönig (Germany) 
 

6.00-6.10 p.m. OC8 Tau accumulation in clinically normal older adults partially explains the 
association between hippocampal hyperactivity and ApoE4 status. 

                                         W. Huijbers (The Netherlands) 
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6.10-6.20 p.m. OC9 Relationship between csf biomarkers and cerebral metabolism in early 

ƻƴǎŜǘ !ƭȊƘŜƛƳŜǊΩǎ 5ƛǎŜŀǎŜΦ A. Jaillard (France) 
 

6.20-6.30 p.m. OC10 Automated volumetric hippocampal measurements in relation to 
ƴŜǳǊƻǇǎȅŎƘƻƭƻƎƛŎŀƭ ŦƛƴŘƛƴƎǎ ƛƴ !ƭȊƘŜƛƳŜǊΩǎ 5ƛǎŜŀǎŜ ς REMEMBER study 

                                         E. De Roeck (Belgium) 
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Tuesday, March 27, 2018 

 
8.00-8.40 a.m. Registration 

8.40-9.30 a.m. Lectures: Session 4 Parkinson Disease and other movement 
disorders Chair: A. Varrone 

 
8.40-9.10 a.m.  L.10 Multimodal Neuroimaging in Atypical Parkinsonism. 
                                      T. van Eimeren (Germany) 

 

9.10-9.40 a.m.  L.11 Development of F18-FE-PE2I: a DAT imaging tool for research and      
                                   clinical applications. A. Varrone (Sweden) 

 

9:40-10.20 a.m. Oral communications (Session 3) Chair: T. van Eimeren, E. Salmon 

9.40-9.50 a.m.   OC11 Longitudinal changes of R2 star and diffusion parameters in substantia 
nigra of Parkinson's disease patients. G. Arribarat (France) 

 

9.50-10.00 a.m.  OC12 Increased age-associated striatal uptake of tau-binding PET tracer [18F]-
AV-мпрм ƛƴ IǳƴǘƛƴƎǘƻƴΩǎ ŘƛǎŜŀǎŜΦ K. Giehl (Germany) 

 

10.00-10.10 a.m. OC13 Dopamine turnover in the ventral striatum is modulated by symptom 
ǎŜǾŜǊƛǘȅ ƛƴ tŀǊƪƛƴǎƻƴΩǎ ǇŀǘƛŜƴǘǎ ǿƛǘƘ ƛƳǇǳƭǎŜ ŎƻƴǘǊƻƭ ŘƛǎƻǊŘŜǊǎΦ  

                                        J.Hammes (Germany) 
 

10.10-10.20 a.m. OC14 Texture and shape analysis of striatum and thalamus in 18F-FDG PET  in 
tŀǊƪƛƴǎƻƴΩǎ 5ƛǎŜŀǎŜΣ ǇŀǊƪƛƴǎƻƴƛŀƴ ǾŀǊƛŀƴǘ ƻŦ aǳƭǘƛǇƭŜ {ȅǎǘŜƳ !ǘǊƻǇƘȅ ŀƴŘ 
Progressive Supranuclear Palsy. F. Hives (France) 

 

10.20-10.30 a.m. OC15 Impact of florbetaben amyloid PET on diagnosis and management of 
patients with complex clinical profiles: does a relationship with pre-PET 
diagnostic confidence exist? A. Perrotin (France) 

 

10.30-11. 00 a.m. Coffee Break and poster session 

11.00-12.30 p.m. Lectures: Session 5 Novel brain PET ligands Chair: K. van Laere 
 

11.00- 11:30a.m.  L.12 Novel/non-TSPO neuroinflammation radioligands. 
        K. van Laere (Belgium) 

11.30-12.00 a.m.  L.13 Synaptic density tracers. E. Salmon (Belgium) 
 

12.00-12.30 a.m.  L.14 PET imaging as an enabling technology in CNS drug 
                                      development: promise and challenges. M. Schmidt (Belgium) 

 

12:30-1.30 p.m. Lunch Break and poster session 
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Tuesday, March 27, 2018 
 

 

1:30-1:50 p.m. Award Ceremony (Prizes to the best 5 oral presentations) 
Chair: S. Goldman, F. Semah 

 

1.50-3:10 p.m. Oral communications (Session 4) 
Chair: F. Semah, S. Goldman 
 

1.50-2.00 p.m. OC16 Feasibility of synchronous brain-perfusion-SPECT  and EEG measurements in 
                            cochlear-implant users to reveal networks of speech understanding during a speech 

                            discrimination task G. Berding (Germany) 
 

2.00-2.10 p.m. OC17 Evaluation of [18F] FDG-PET biomarker in amyotrophic lateral sclerosis 

                                D.Perani (Italy) 
 

2.10-2.20 p.m. OC18 Cross-sectional variations of white and grey matter in older hypertensive patients   

                           with subjective memory complaints A. Verger (France) 
 

2.20-2.30 p.m. OC19 Periventricular microglial activation might drive  clinical  progression  in  

                           multiple sclerosis. E. Poirion (France) 
 

2.30-2.40 p.m. OC20 Comparing predictors of cognitive decline and MCI-to-AD conversion in a 12  

                           month follow-up study. J. Ottoy (Belgium) 
 

2.40-2.50 p.m.  OC21 TSPO versus P2X7 as target for neuroinflammation ς an in vitro and in vivo study.  

                      D. van Weehaeghe (Belgium) 
 

2.50-3.00 p.m. OC22 Cerebrovascular lesions during  normal aging:  a neuropathological study  with  

                           7.0-tesla magnetic resonance imaging J. De Reuck (Belgium) 
 

3.00-3.10 p.m. OC23 New prototype of CZT SPECT camera (VERITON®): the revival of SPECT brain 

                           nuclear medicine P. Branger (France) 
 

 
 

3:10-3:30 p.m. Conclusions (S. Goldman, F. Semah) 
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Poster List 
 

P01: Towards Computer Aided Diagnosis of Primary Brain Tumors: a Radiomics Approach 
Stijn Bonte (1,2), Roel Van Holen (2), Ingeborg Goethals (1) 
1. Ghent University Hospital, Department of Nuclear Medicine, Ghent, Belgium 
2. Ghent University, Medical Image and Signal Processing (MEDISIP), Ghent, Belgium 

 

 

P02: Validation of the diagnostic role of different static [18F] FET-PET parameters in the 
differentiation of low-grade glioma and high-grade glioma 
Michaël M. D. M. Henrotte, BMSc (1,*) ; Stijn Bonte, MSc, PhDc (1,2); Giorgio G. G. Hallaert, MD, PhDc (3); Jean-
Pierre Kalala Okito, MD, PhD, DMSc (3); Ingeborg M. Goethals, MD, PhD, DMSc1 
1. Department of Nuclear Medicine, Ghent University Hospital, Ghent, Belgium 
2. IBiTechςMEDISIP, Department of Electronics and Information Systems, Ghent University, Ghent, Belgium 
3. Department of Neurosurgery, Ghent University Hospital, Ghent, Belgium 
*  Corresponding author: Michaël Henrotte, BMSc, Faculty of Medicine and Health Sciences, Ghent University, Ghent, Belgium. 
Tel.: +32 479 68 65 15. Electronic address: michael.henrotte@ugent.be. 

 
 

P03: A retrospective Belgian multi-ŎŜƴǘŜǊ awL ōƛƻƳŀǊƪŜǊ ǎǘǳŘȅ ƛƴ !ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜ όw9a9a.9wύ 
Ellis Niemantsverdriet (1), Annemie Ribbens (2), Christine Bastin (3), Florence Benoit (4), Bruno Bergmans (5), 
Jean-Christophe Bier (6), Roxanne Bladt (7), Lene Claes (2), Peter Paul De Deyn (8), Olivier Deryck (5), Bernard 
Hanseeuw (9), Adrian Ivanoiu (9), Jean-Claude Lemper (10,11), Eric Mormont (12,13), Gaëtane Picard (14), Eric 
Salmon (3,15), Kurt Segers (16), Anne Sieben (17), Dirk Smeets (2), Hanne Struyfs (1), Evert Thiery (17), Jos Tournoy 
(18,19), Eric Triau (20), Anne-Marie Van Binst (7), Jan Versijpt (21), Maria Bjerke (1), Sebastiaan Engelborghs (1,8) 
1. Reference Center for Biological Markers of Dementia (BIODEM), Laboratory of Neurochemistry and Behavior, Institute Born- 
Bunge, University of Antwerp, Universiteitsplein 1, BE-2610 Antwerp, Belgium 
2. icometrix, Kolonel Begaultlaan 1b, BE-3012 Leuven, Belgium 
3. GIGA Cyclotron Research Centre in vivo Imaging, University of Liège, Place du 20 Août 7, BE-4000 Liège, Belgium 
4. Department of Geriatrics, Centre Hospitalier Universitaire (CHU) Brugmann, Place A. Van Gehuchten 4, BE-1020 Brussels, 
Belgium 
5. Department of Neurology and Center for Cognitive Disorders, AZ Sint-Jan Brugge - Oostende AV, Ruddershove 10, BE-8000 
Brugge, Belgium 
6. Department of Neurology, Erasme Hospital - ULB, Route de Lennik 808, BE-1070 Brussels, Belgium 
7. Department of Radiology, Vrije Universiteit Brussel (VUB), UZ Brussel, Laarbeeklaan 101, BE-1090 Brussels, Belgium 
8. Department of Neurology and Memory Clinic, Hospital Network Antwerp (ZNA) Middelheim and Hoge Beuken, Lindendreef 
1, BE-2020 Antwerp, Belgium 
9. Department of Neurology, Cliniques Universitaires St Luc and Institute of Neuroscience, Université catholique de Louvain, 
Avenue Hippocrate 10, BE-1200 Woluwe-Saint-Lambert (Brussels), Belgium 

10. Department of Geriatrics, Vrije Universiteit Brussel (VUB), UZ Brussel, Laarbeeklaan 101, BE-1090 Brussels, Belgium 
11. Silva medical Scheutbos, Rue de la Vieillesse Heureuse 1, BE-1080 Molenbeek-Saint-Jean (Brussels), Belgium 
12. Department of Neurology, Centre Hospitalier Universitaire (CHU) Namur, Université catholique de Louvain, Rue Dr Gaston 
Therasse 1, BE-5530 Yvoir, Belgium 
13. Université catholique de Louvain, Institute of Neuroscience (IoNS), Place de l'Université 1, 1348 Louvain-la-Neuve 
(Brussels), Belgium 
14. Department of Neurology, Clinique Saint-Pierre, Avenue Reine Fabiola 9, BE-1340 Ottignies, Belgium 
15. Department of Neurology, Memory Clinic, Centre Hospitalier Universitaire (CHU) Liège, Avenue de L'Hôpital 1, BE-4000 
Liège, Belgium 
16. Department of Neurology, Centre Hospitalier Universitaire (CHU) Brugmann, Place A. Van Gehuchten 4, BE-1020 Brussels, 
Belgium 
17. Department of Neurology, University Hospital Ghent, Ghent University, De Pintelaan 185, BE-9000 Ghent, Belgium 
18. Gerontology and Geriatrics, Department of Clinical and Experimental Medicine, KU Leuven, Oude Markt 13, BE-3000 
Leuven, Belgium 
19. Geriatric Medicine and Memory Clinic, University Hospital Leuven, Herestraat 49, BE-3000 Leuven, Belgium 
20. Neurologie Consult, Kardinaal Mercierlaan 61, BE-3001 Leuven, Belgium 
21. Department of Neurology, Vrije Universiteit Brussel (VUB), UZ Brussel, Laarbeeklaan 101 

mailto:michael.henrotte@ugent.be
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P04: Volume differences in the periaqueductal gray between male-to-female subjects and male 
controls 
Seiger R (1), Kranz GS (1), Hahn A (1), Klöbl M (1), Kaufmann U (2), Hummer A (3), Windischberger C (3), Kasper 
S (1), Lanzenberger R (1). 
1. Department of Psychiatry and Psychotherapy, Medical University of Vienna, Austria 
2. Department of Obstetrics and Gynecology, Medical University of Vienna, Austria 
3. MR Centre of Excellence, Center for Medical Physics and Biomedical Engineering, Medical University of Vienna, Austria 

 

 

P05: Investigating Sexual Dimorphism in Human Brain Gray Matter: A VBM MRI Neuroimaging Study 
Ali K. Bourisly, PhD(1,*), Abrar A. Hayat, MD (2), Lamya Alsarraf, MD (2), Fatima M. Dashti, MD(2), Ali Shuaib (3) 
1. Biomedical Engineering Unit, Department of Physiology, Faculty of Medicine, Kuwait University, Kuwait. 
Radiology Department, Ibn Sina Hospital, Ministry of Health, Kuwait. 
2. Radiology Department, Ibn Sina Hospital, Ministry of Health, Kuwait. 
3. Biomedical Engineering Unit, Department of Physiology, Faculty of Medicine, Kuwait University, Kuwait. 
*P.O. Box 24923, Safat 13110, Kuwait. Tel.: +96524636785 

 

 
P06: Auto-activation deficit in schizophrenia: a case report 
Leroy A, Petyt G, Pignon B, Vaiva G, Jardri R, Amad A. 

 

 

P07: Nociceptive laser evoked brain responses in an acallosal subject, a single case study 
Cédric Lenoir, Léon Plaghki, André Mouraux 
Insitute of Neurosciences, Université catholique de Louvain (UCL), Brussels, Belgium 

 

 

P8: When remote cerebellar activity tells the truth about cortical dysfunction 
Raoul MUTEGANYA (1), Nicolas DUMAREY (1), Eva EL DARAZI (1), Jean-Christophe BIER (2), Serge GOLDMAN (1) 
(1) Department of Nuclear Medicine, Erasme Hospital, Université libre de Bruxelles (ULB) 
(2) Department of Neurology, Erasme Hospital, Université libre de Bruxelles (ULB) 

 

 

P9: ά! ǾƻƭǳƳŜǘǊƛŎ awL ǎŎŀƴ study of hippocampus and the possible association with serum pro- 
inflammatory cytokine levels in a sample of first episode patients suffering from schizophrenic ŘƛǎƻǊŘŜǊέ 
Rizos E (1), G. Vavougios (2), Gerasimou Ch (1), Papathanasiou MA (3), Mazioti A (3), Papageorgiou Ch (4) 
1. 2nd Department of Psychiatry, ά!¢¢LYhbέ General Hospital, Medical School, National & Kapodistrian University of 

Athens, Athens, Greece. 
2. Athens Naval Hospital, Department of Neurology, Scientific Research Associate, University of Thessaly. 
3. 2nd 5ŜǇŀǊǘƳŜƴǘ ƻŦ wŀŘƛƻƭƻƎȅΣ ά!¢¢LYhbέ DŜƴŜǊŀƭ IƻǎǇƛǘŀƭΣ aŜŘƛŎŀƭ {ŎƘƻƻƭΣ bŀǘƛƻƴŀƭ ϧ YŀǇƻŘƛǎǘǊƛŀƴ ¦ƴƛǾŜǊǎƛǘȅ of 

Athens, Athens, Greece. 
4. 1st 5ŜǇŀǊǘƳŜƴǘ ƻŦ tǎȅŎƘƛŀǘǊȅΣ ά9DLbL¢Lhbέ tǎȅŎƘƛŀǘǊƛŎ IƻǎǇƛǘŀƭΣ aŜŘƛŎŀƭ {ŎƘƻƻƭΣ bŀǘƛƻƴŀƭ ϧ YŀǇƻŘƛǎǘǊƛŀƴ University of 

Athens, Athens, Greece. 

 

 

P10: Whole Brain Tractography for Non Neoplastic lesions, an Analysis based on Fractional Anisotropy 
Muhammad Waqas, Syed Ather Enam, Fatima Mubarak 

 
 

P11: MULTIPLE ATHEROMAS IN THE CIRCULUS ARTERIOSUS AND ITS VITAL INFLUENCE ON 
ALZHEIMER'S DISEASE: FROM THE BASIC SCIENCES TO CLINICAL NEUROIMAGEN 
Jorge Eduardo Duque Parra (1,2), José Fernando Marín (3), John Barco Ríos(1) 
1. Departamento de Ciencias Básicas. Programa de Medicina. Universidad de Caldas. Colombia. 
2. Departamento de Ciencias Básicas Biológicas. Universidad de Manizales.Colombia. 
3. Departamento de Medicina Legal. Programa de Medicina. Universidad de Caldas. Colombia 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Leroy%20A%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=28835308
https://www.ncbi.nlm.nih.gov/pubmed/?term=Petyt%20G%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=28835308
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pignon%20B%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=28835308
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vaiva%20G%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=28835308
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jardri%20R%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=28835308
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P12: Could CT cerebral angiogram be used as a surrogate for CT perfusion? 
Zerlene LIM 

 

 

P13: Cerebral kinetics of 18F-FPEB, specific radioligand of mGluR5, in healthy volunteers 
AC Dupont, J Vercouillie, S Maia, V Gissot, F Bonnet-Brilhault, D Guilloteau, N Arlicot, MJ Santiago-Ribei 

 
 

P14: Exploration of glutamatergic system activation by [18F]FNM in PET 
Salabert AS (1,2), Pierre.D(1,2), Boucher (1), Beaurain M (1,2), Tafani M (1,2), Peran P (1), Payoux P (1,3) 
1. Toulouse NeuroImaging Center, Université de Toulouse, Inserm UMR 1214, UPS, France 
2. Radiopharmacy unit, CHU Toulouse, France 
3. Nuclear medicine department, CHU Toulouse, France 

 

 
P15: Tractography of fornix, gyrus subcallosus and paraterminalis in patients with Alzheimer´s disease 
Zdenek WURST
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{ǇŜŀƪŜǊ [ŜŎǘǳǊŜǎ 
 
Functional brain connectivity: theory and investigation using fMRI.  
D. Mantini (Belgium) 
 

 

The brain is neither uniform nor composed of similar modules but is rather a mosaic of different and highly 
interconnected regions. Accordingly, knowledge of functional connectivity between brain regions is crucial to 
understanding perception, cognition, and behavior. Functional connectivity methods estimate similarities between 
activity recorded in different regions of the brain. They are often applied to resting state activity, thus providing 
measures that are by nature task independent. The spatial patterns revealed by functional connectivity are not only 
shaped by the underlying anatomical structure of the brain but also partially depend on the history of task-driven 
coactivations. Inter-subject differences in functional connectivity may, at least to some degree, underlie variability 
observed in task performance across healthy subjects and in behavioral impairments in neurological patients. For 
instance, recent studies have demonstrated that behavioral deficits in patients with brain injury are not only due to 
local tissue damage but also due to altered functional connectivity among structurally intact regions connected to 
the damaged site. Studies based on functional connectivity have the potential to advance basic understanding of 
neuropsychological syndromes. Furthermore, they may eventually support the development of improved 
rehabilitation strategies, through the design of individualized treatment and recovery protocols. 
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     Electrophysiological bases of functional brain connectivity.   
     M. Brookes (United Kingdom) 

 
¢ƘŜ ŦƛŜƭŘ ƻŦ ŦǳƴŎǘƛƻƴŀƭ ƴŜǳǊƻƛƳŀƎƛƴƎ Ƙŀǎ ǎŜŜƴ ŀ ǇŀǊŀŘƛƎƳ ǎƘƛŦǘ ƛƴ ǊŜŎŜƴǘ ȅŜŀǊǎΣ ŦǊƻƳ ǘƘŜ ǎǘǳŘȅ ƻŦ ΨŀŎǘƛǾƛǘȅΩ ƛƴ 
discrete regions to the study of brain networks in which multiple regions work in concert. The majority of work in 
this area has employed functional magnetic resonance imaging (fMRI), however the measurable blood oxygenation 
level development (BOLD) response relates to haemodynamics, missing the underlying electrophysiology which 
mediates the functional connectivities underlying the observable networks. Magnetoencephalography (MEG) is a 
neuroimaging modality which measures the magnetic fields generated by current flow in assemblies of neurons. 
Mathematical analysis of these fields enables generation of 3-dimensional images showing moment to moment 
changes in brain current. In this talk, I will show how these MEG data can be employed to examine the 
electrophysiological connectivity in well characterised resting state networks. I will highlight the basic methods 
used, and review recent literature on the use of MEG in this context. Furthermore, I will show recent data on how 
electrophysiological functional connectivity relies critically on local brain myeloarchitecture, and how it changes 
throughout childhood, adolescence and early adulthood.  
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   CǳƴŎǘƛƻƴŀƭ ōǊŀƛƴ ŎƻƴƴŜŎǘƛǾƛǘȅ ŀƭǘŜǊŀǘƛƻƴǎ ŀƭƻƴƎ ǘƘŜ ǎǇŜŎǘǊǳƳ ƻŦ !ƭȊƘŜƛƳŜǊΩǎ 5ƛǎŜŀǎŜΦ 
   W. de Haan (The Netherlands) 

 

{ƛƴŎŜ ǘƘŜ Řŀǿƴ ƻŦ ƳƻŘŜǊƴ ōǊŀƛƴ ƴŜǘǿƻǊƪ ŀƴŀƭȅǎƛǎΣ ƛǘΩǎ ŀǇǇƭƛŎŀǘƛƻƴ ǘƻ !ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜ ό!5ύ Ƙŀǎ ǊŜŎŜƛǾŜŘ ƳǳŎƘ 
attention. In my presentation, I will give an overview of the major achievements and dilemmas in the field, with an 
emphasis on neurophysiological techniques such as EEG and MEG. In addition to the much-studied overall 
organizational network changes (for example with small-world indices), there are now many more techniques 
available that can provide new levels of detail and understanding of AD: e.g. centrality, modularity, multi-layer, 
directed networks, minimum spanning trees, and so on. These new possibilities also bring methodological 
challenges, and I will discuss a few. Finally, I will also address the clinical value of functional network research in AD. 
Although brain network knowledge in AD has been expanding rapidly over the past years, many doctors regard it as 
a wonderful but exotic research niche that is too technical and abstract to benefit patients directly. One way brain 
network research may get closer to obtaining a clinical role may be by focusing on the prediction of treatment 
strategies. The combination of computational modeling and network analysis can offer a test environment in which 
positive and negative influences on network integrity can be explored, with the aim to find effective 
countermeasures against neurodegenerative network damage. As an example, I will present a recent modeling 
study that focuses on countering neuronal hyperactivity and preserving network integrity in early stage AD 
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¢ƘŜ ǊƻŀŘƳŀǇ ŦƻǊ ǘƘŜ ǳǎŜ ƻŦ ƛƳŀƎƛƴƎ ōƛƻƳŀǊƪŜǊǎ ƛƴ !ƭȊƘŜƛƳŜǊΩǎ 5ƛǎŜŀǎŜΦ   
 Marina Boccardi (1), for the Geneva AD Biomarker Roadmap Task Force (2) 

 
1. LANVIE (Laboratory of Neuroimaging of Ageing), University of Geneva, Geneva, Switzerland 
2. centroalzheimer.it/public/MB/BM-Roadmap/The Geneva AD Biomarker Roadmap Task Force.docx 

 

¢ƘŜ ŘƛŀƎƴƻǎƛǎ ƻŦ !ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜ ό!5ύ ƛǎ ǎƘƛŦǘƛƴƎ ŦǊƻƳ ŀ ŎƭƛƴƛŎŀƭ ǘƻ ŀ ŎƭƛƴƛŎŀƭ-pathological paradigm. Biomarkers 
ƻŦ !ƭȊƘŜƛƳŜǊΩǎ ǇŀǘƘƻƭƻƎȅ όƘƛǇǇƻŎŀƳǇŀƭ ŀǘǊƻǇƘȅ ƻƴ awΣ ŎƻǊǘƛŎŀƭ ƘȅǇƻ-metabolism on FDG-PET, decreased Abeta42 
and increased tau and phospho-tau in CSF, and increased amyloid ligands uptake on PET) are at different stages of 
development. The lack of coordinated development at the European and global level is delaying authorization by 
regulatory agencies, reimbursement by payers, implementation in the clinic, and ultimately the development of 
effective treatments. The Roadmap to the biomarker-based diagnosis of AD aims at outlining the actions required 
to accelerate this course.  
A group of European AD biomarker and international cancer biomarker experts adapted a 5-phase framework for 
biomarker development used in oncology to AD biomarkers. The 5 sequential phases include: 1) pilot studies, 2) 
clinical assay development for clinical disease, 3) prospective longitudinal repository studies, 4) prospective 
diagnostic studies, and 5) disease control studies. Current maturity of biomarkers according to this framework was 
assessed from available literature on: neuropsychology; amyloid-PET; CSF Abeta42, tau and phospho-tau; FDG-PET; 
hippocampal atrophy, 123I-Ioflupane and 123I-MIBG.  
Literature evidence shows that all biomarkers validation studies fulfil Phase 1. The aims of phases 2 and 3 are 
addressed inconsistently and studies do not systematically follow the sequential order of the phases. Only 
preliminary evidence is available for some Phase 4 aims for amyloid-PET, CSF biomarkers, hippocampal atrophy, 
and FDG PET. Phase 5 aims have never been addressed. Compared to other biomarkers, FDG-PET and Amyloid 
imaging are at a relatively advanced stage of validation, while 123I-Ioflupane and 123I-MIBG validity studies are 
relatively less advanced (Figure). 
This evidence highlights research priorities and identifies a roadmap of actions, aimed to accelerate AD biomarker 
implementation in the clinic. The intended users of the roadmap are funding agencies of healthcare research, 
scientists and scientific societies, and policy makers. 
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Building evidence for the clinical usefulness of amyloid PET: multicenter trials.  
V. Garibotto (Switzerland) 

 
The ability of PET to reliably detect senile plaques made of amyloid-ʲΣ ŀ ǇŀǘƘƻƭƻƎƛŎŀƭ ƘŀƭƭƳŀǊƪ ƻŦ !ƭȊƘŜƛƳŜǊΩǎ 
disease (AD), has been consistently proven in a number of Phase II and Phase III studies for all radiotracers 
approved for human use. Despite its validation, however, the reimbursement of this procedure is still very limited 
and variable in different countries. The main criticism raised by payers is that evidence supporting the clinical 
impact and the cost-effectiveness of the procedure is still lacking.  
The presentation will focus on two large scale initiatives currently ongoing to fill this gap of knowledge.  
First, summarizing the interim results of the Imaging Dementia-Evidence for Amyloid Scanning (IDEAS) study, an 
observational multicenter study currently running in the USA, assessing the impact of amyloid PET on patient 
management and use of health care resources and outcome on more than 18,000 patients. 
{ŜŎƻƴŘΣ ǇǊŜǎŜƴǘƛƴƎ ǘƘŜ ŘŜǎƛƎƴ ŀƴŘ ǊŀǘƛƻƴŀƭŜ ƻŦ  ǘƘŜ ά5ƛŀƎƴƻǎǘƛŎ ŀƴŘ  tŀǘƛŜƴǘ aŀƴŀƎŜƳŜƴǘ {ǘǳŘȅέ ƻŦ ǘƘŜ !ƳȅƭƻƛŘ 
ƛƳŀƎƛƴƎ ǘƻ ǇǊŜǾŜƴǘ !ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜ ό!a¸t!5ύΣ ŀ ŎƻƭƭŀōƻǊŀǘƛǾŜ ǊŜǎŜŀǊŎƘ ƛƴƛǘƛŀǘƛǾŜ ǇŀǊǘ ƻŦ ǘƘŜ 9ǳǊƻǇŜŀƴ 
Innovative Medicines Initiative (IMI). Aim of this multicenter prospective randomized controlled study is to 
investigate the clinical utility of amyloid PET in a controlled yet realistic clinical setting, with a randomized design to 
assess the impact of an early vs. late amyloid imaging procedure on diagnostic certainty and on multiple health 
related outcomes.  
These large scale trials will provide the evidence required to guide decisions on the appropriateness and impact of 
amyloid PET in patients with suspected AD. 
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¢ƘŜ ǳǎŜ ƻŦ t9¢ ƛƳŀƎƛƴƎ ƛƴ !ƭȊƘŜƛƳŜǊΩǎ 5ƛǎŜŀǎŜ ŦƻǊ ǘƘŜ ŎƭƛƴƛŎƛŀƴΦ  
 S. Engelborghs (Belgium) 

 
1. Department of Biomedical Sciences, University of Antwerp 
2. Reference Center for Biological Markers of Dementia (BIODEM), Institute Born-Bunge 
3. Memory Clinic and Department of Neurology, Hospital Network Antwerp (ZNA) Middelheim & Hoge 

Beuken 
Antwerp, Belgium 
E: Sebastiaan.Engelborghs@uantwerpen.be     

 
.ƛƻƳŀǊƪŜǊǎ ƘŀǾŜ ōŜŜƴ ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴǘƻ ǊŜǎŜŀǊŎƘ ŘƛŀƎƴƻǎǘƛŎ ŎǊƛǘŜǊƛŀ ŦƻǊ !ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜ ό!5ύ ŀƴŘΣ ŀƭǘƘƻǳƎƘ 
the clinical examination (including full neuropsychological evaluation) is still the basis for AD diagnosis, these 
biomarkers are being introduced in daily clinical dementia practice as in vivo surrogate markers for the 
confirmation of AD neuropathology. 
 
For AD diagnosis, biomarkers of amyloid deposition (A), neurofibrillary tangles (T) and neuronal degeneration (N) 
are available, as described in the A/T/N descriptive classification scheme for AD biomarkers. Biomarkers reflecting 
ŀƳȅƭƻƛŘ ŘŜǇƻǎƛǘƛƻƴ ŀǊŜ όмύ ŘŜŎǊŜŀǎŜŘ ƭŜǾŜƭǎ ƻŦ !ʲм-42 in the cerebrospinal fluid (CSF), and (2) increased ligand 
retention of amyloid-specific probes on positron emission tomography (PET). Biomarkers of neurofibrillary tangles 
are (3) increased levels of phosphorylated tau in CSF, and (4) increased ligand retention of tau-specific probes on 
PET. Finally, general neuronal degeneration can be measured by (5) increased CSF levels of total tau protein, (6) 
decreased glucose metabolism on [18F]FDG PET, and (7) brain atrophy on magnetic resonance imaging (MRI). 
Biomarker changes of amyloid deposition are the first detectable in the course of the AD continuum. It thus forms 
the core of (early) AD diagnosis.  Synaptic and neuronal degeneration occur as a downstream effect of amyloid 
and neurofibrillary changes. Hence, the neurodegeneration biomarkers change later in the disease process, close 
to the onset of clinical symptoms. 
 
The diagnostic work-up in case of suspected AD starts with a clinical neurological examination, a full 
neuropsychological examination, a complete blood analysis and a brain MRI scan. In case this results in a clear 
clinical diagnosis of probable AD (with e.g. hippocampal atrophy on the brain MRI scan as a neurodegeneration 
biomarker), supplementary biomarker evaluations may not be needed. Recent clinical consensus guidelines state 
that a thorough biomarker-based diagnosis is indicated in case of early-onset dementia, in case of diagnostic 
doubt because of ambiguous clinical diagnosis, atypical presentations and / or mixed pathologies, and to diagnose 
prodromal AD in case of mild cognitive impairment (after prebiomarker counseling). Clinical research and patient 
stratification is another indication for biomarker evaluation. For prevention trials, even preclinical AD cases are 
recruited. 
 
Both CSF analysis and PET imaging deliver biomarkers in all three A/T/N categories, although tau PET is still under 
investigation. CSF biomarker analyses have the advantage that the three A/T/N categories are investigated using 
one single exam. As it requires a lumbar puncture, this is a disadvantage as compared to PET, which is non-
invasive. There currently is no evidence demonstrating that CSF biomarkers outperform imaging biomarkers and 
vice versa.  
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Quantification and clinical PET: friends or foes?  
A.Lammertsma (The Netherlands) 
Department of Radiology & Nuclear Medicine 
VU University Medical Center 
Amsterdam, The Netherlands 
E-mail: aa.lammertsma@vumc.nl 
 

tƻǎƛǘǊƻƴ ŜƳƛǎǎƛƻƴ ǘƻƳƻƎǊŀǇƘȅ όt9¢ύ ǿŀǎ ŘŜǾŜƭƻǇŜŘ ƛƴ ǘƘŜ мфтлΩǎ ŀǎ ŀƴ ƛƴ vivo method to measure regional 
ǇŀǘƘƻǇƘȅǎƛƻƭƻƎƛŎŀƭ ǇǊƻŎŜǎǎŜǎΦ Lƴ ǘƘŜ мффлΩǎ ǘƘŜ ŦƻŎǳǎ ƳƻǾŜŘ ǘƻ ǘƘŜ ŘŜǘŜŎǘƛƻƴ ƻŦ ƭƻŎŀƭ ƛƴŎǊŜŀǎŜǎ ƛƴ ǳǇǘŀƪŜΣ ŦƛǊǎǘ ƛƴ 
the brain ([15O]H2O activation studies) and later in oncology (finding metastases), where [18F]FDG emerged as a 
highly sensitive staging technique. This focus on sensitivity has overshadowed the other main characteristic of PET, 
its quantitative nature. In recent years, however, PET is increasingly recognised as a promising tool for precision 
medicine, i.e. a method to monitor or even predict response to therapy. For precision medicine quantification is 
essential, which can be achieved by tracer kinetic modelling in combination with a dynamic scanning protocol. In 
routine clinical practice, however, it is customary to acquire a static scan at a certain time after injection of the 
tracer.  Based on the latter static scanning protocol, many studies now use simplified semi-quantitative methods, 
often without proper validation of those methods. In this contribution examples are given to illustrate that 
simplified methods may lead to less accurate or even misleading results. This is due to the fact that a static scan 
contains multiple signals, such as free, non-specifically bound and specifically bound tracer, and may be affected by 
confounding physiological processes, such as changes in perfusion or even uptake in the rest of the body (following 
an intervention). Although simplified protocols are important for routine clinical practice, it is argued that the use 
of simplified approaches without proper validation may be unethical. Therefore, a key objective of tracer kinetic 
modelling is to find the optimal balance between accuracy and simplicity. This optimum will be different for 
different tracers and may even be different for different clinical or research questions using the same tracer. Both 
the use of fully quantitative methods for applications where they are not needed as the use of simplified semi-
quantitative methods for applications where they are not valid represent a waste of resources, in the first case 
because undue effort is needed to answer a question, and in the second case because the final results may 
essentially be useless. For many clinical questions a simple static scanning protocol will be sufficient, but it should 
be realised that this is not always the case, so one should be willing to shift to a more complicated method 
whenever that is needed. Acceptance of this principle will be easier when analytical procedures can be automated, 
which will require generally available software with appropriate build-in quality control steps. 
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FDG-single-subject Optimized SPM procedure in clinical setting.  
 D. Perani (San Raffaele University, Milano, Italy) 
 

 
A large and growing body of research has provided convincing and consistent evidence for highly specific 

patterns of 18F-FDG PET hypometabolism in distinct neurodegenerative and dementia conditions, even long before 
manifest brain atrophy occurs. 18F-FDG PET can provide indeed support to differential diagnosis based on disease-
specific hypometabolism patterns.  The ability of 18F-FDG PET to capture disease-specific patterns has led to the 
inclusion of 18F-FDG PET hypometabolism as a supportive feature in the clinical/research diagnostic criteria of 
multiple dementia conditions. 18F-FDG PET is an accurate tool also for early detection and estimation of increased 
risk for dementia conversion, such as in subjects with mild cognitive impairment (MCI), as well as in preclinical 
cases (asymptomatic subjects at risk or asymptomatic carriers of pathogenetic mutations) providing highly relevant 
prognostic information for clinical use.  

 
To date, a number of international workgroups and consortia have advocated for the relevance of FDG PET 

in the diagnostic work-up in neurodegenerative diseases. Of note however, a recent Cochrane review addressing 
the routine clinical use of FDG PET in the diagnosis of dementia in the prodromal phase concluded for not enough 
evidence in supporting its use. This outcome was likely the consequence of the great methodological heterogeneity 
across FDG PET literature,  crucially, data analysis procedures, which are likely to considerably influence FDG PET 
accuracy, as also remarked by a reply from the European Association of Nuclear Medicine.  

 
The choice of appropriate and validated procedures remains a cardinal issue in FDG PET research and 

clinical routine use. As for clinical diagnostic purposes, various quantitative and semi-quantitative approaches have 
been developed for single-subject analysis (such as statistical parametric mapping (SPM), z-scores, Neurostat). SPM 
is one of the most diffuse methods to statistically analyze voxel-wise neuroimaging data and its accuracy for FDG 
PET has been validated in clinical and research settings. A recently developed single-subject SPM procedure takes 
advantage of an optimized spatial normalization, based on a custom 18F-FDG-PET dementia specific template, and 
of a high statistical accuracy of the resulting SPM t-maps, based on a large normal dataset for comparisons at the 
single-subject level. This FDG-PET SPM procedure allows the identification of disease-specific brain 
hypometabolism patterns in single cases, and in cross-validation studies for diagnostic accuracy it performs better 
than visual qualitative assessment of FDG-PET uptake images, and other biomarkers such as cerebrospinal fluid, 
structural MRI and amyloid PET. This method has been validated in clinical research settings both for differential 
dementia diagnosis, atypical parkinsonisms, and for prognosis in prodromal cases.  

 
We strongly support the implementation of semi-quantitative methods for the assessment of FDG PET 

brain metabolism in single individuals. The close relationship between FDG PET and cognitive dysfunctions 
positions this tool as being relevant in the evaluation of treatment outcomes in patients with dementia, advocating 
the introduction of FDG PET and proper voxel-based data analysis in future clinical trials. 
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PVE correction for amyloid imaging.  
M. Grothe (Germany)  
German Center for Neurodegenerative Diseases (DZNE) ς Rostock 

 

Amyloid-sensitive positron emission tomography (PET) is an increasingly used biomarker for the detection of 
cerebral amyloid pathology, but its pathologic validity and sensitivity for detecting early amyloid accumulation may 
critically depend on the way the PET scans are analyzed. Due to the limited spatial resolution of PET scanners, the 
measured PET signal at a given gray matter region reflects a mixture between the true regional signal and signal 
from surrounding brain tissue, a phenomenon known as partial volume effects (PVE). PVE correction methods aim 
to account for the mixing of signals in the measured PET signal in order to provide a better approximation of the 
true regional tracer uptake. This presentation will focus on the specifics of PVE and their correction in amyloid-
sensitive PET data. Although PVE correction is not yet commonly applied to amyloid-sensitive PET data in clinical or 
research settings, several recent studies could demonstrate beneficial effects of PVE correction methods on 
amyloid tracer quantification. These effects include higher discriminatory power for distinguishing between 
!ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜ ǇŀǘƛŜƴǘǎ ŀƴŘ Ƙealthy controls, increased sensitivity for detection of longitudinal signal 
increases, as well as increased correspondence with neuropathologic and CSF-derived measures of amyloid load. 
Use and utility of PVE correction methods for amyloid-sensitive PET data will be discussed in relation to the 
application of these methods to FDG-PET imaging in neurodegenerative diseases. 

  



21 7th European Conference on Clinical Neuroimaging (ECCN 2018)  

Multimodal Neuroimaging in Atypical Parkinsonism.  
T. van Eimeren (Germany) 
 
 

Pending  
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 Development of F18-FE-PE2I: a DAT imaging tool for research and  clinical applications.  
Andrea Varrone, MD, PhD. Department of Clinical Neuroscience, Karolinska Institutet, Stockholm, 
Sweden 
 

 
[18F]FE-PE2I is a PET radioligand for the dopamine transporter (DAT) developed at the Department of Clinical 

Neuroscience, Karolinska Institutet, Stockholm, Sweden (1). The tracer has been initially examined in non-human 
primates (NHPs) and using post-mortem autoradiography (2). [18F]FE-PE2I is selective for the DAT vs. other 
monoamine transporters, and shows favorable kinetic properties, with rapid washout from the brain and negligible 
production of radiolabelled metabolites entering the brain (2,3). In addition, the adequate affinity of the 
radioligand for the DAT (Ki=12 nM) enables the quantification of the DAT also in the substantia nigra, where the cell 
bodies of the dopaminergic neurons are located (3). 

The quantification has been performed in NHPs and human subjects demonstrating that simplified 
quantification of DAT availability can be obtained with reference tissue models and cerebellum as reference region 
(4,5). Whole-body dosimetry studies performed first in NHP and then in human subjects indicate that the effective 
dose of the radioligand is similar to other 18F-labelled PET radioligands used in the clinic (for instance [18F]FDG, 
Florbetapir, Flobetaben, and Flutemetamol) (4,6). 

The quantification of the DAT using [18F]FE-PE2I has been more recently validated in patients with 
Parkinson´s disease (PD) (7). With a high-resolution PET system and the use of parametric imaging with a wavelet-
based parametric imaging approach, the distribution and quantification of the DAT in the striatum and substantia 
nigra can be examined (7). Simplified quantification using a single static acquisition acquired around the time of the 
peak specific binding provides a semiquantitative measurement of the specific binding ratio that can be used in the 
clinical setting (8). In early PD patients, a recent study with [18F]FE-PE2I has reported the quantification of the DAT 
in the entire nigrostriatal system, at the level of the cell bodies in the substantia nigra, along the axons of the 
nigrostriatal projections and at the level of the axonal terminals in the striatum (9). The study demonstrates that in 
early PD the loss of DAT is more pronounced at the level of the axonal terminals (~70% loss) and less pronounced in 
the substantia nigra (~30% loss) and along the axons (~20% loss) (9). The data suggest that in the early stage of the 
disease, the degeneration affects predominantly the terminals, whereas the cell bodies are relatively preserved, 
indicating a Wallerian type of degeneration. These findings might be relevant for future PD treatment strategies 
aimed at preserving or restoring the function of the surviving neurons. 

  At present, [18F]FE-PE2I is used in three other PET Centres in Europe and studies will examine more 
specifically the diagnostic performance of the tracer in the clinical setting. The experience so far indicates that 
[18F]FE-PE2I is not only a useful imaging tool for research studies in PD, but also a potential imaging marker for 
neuroprotective trials in PD and for routine clinical application.    
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Novel/non-TSPO neuroinflammation radioligands.  
K. van Laere (Belgium)KU Leuven and University Hospital Leuven, Belgium 
 
The neuroimmune system is highly complex and rich, and has attracted research in many brain disorders. 
Neuroinflammation is coupled to glutamatergic excitotoxicity as well as to aberrant protein deposition, which are 
central in the pathogenesis of most neurodegenerative disorders. Moreover, recently a potential role for 
neuroinflammation in psychiatric diseases such as depression, schizophrenia and autism has been intensively 
studied.  
Neuroinflammation can be measured by PET on an individual patient level and most of our in vivo knowledge on 
neuroinflammatory conditions in patients has been based on PET radioligands for the mitochondrial TSPO receptor 
(also known as the 18-kDa translocator protein). Its genetic variability, multicellular expression, tracer sensitivity 
and narrow dynamic range for inflammation/activated microglial detection are limitations however. Furthermore, 
as the orchestrated neuroimmune response to noxious and toxic stimuli can have a component aimed towards 
tissue preservation and restoration, but also one increasing tissue damage by means of other effectors and cellular 
mechanisms, selective in vivo measurement of different microglial subtypes would be highly advantageous. Finally, 
the (patho)physiological significance of TSPO and hence interpretation remains uncertain and it has been argued 
that the meaning of altered TSPO binding or expression may be disease-specific and therefore not easily 
generalizable across different pathologies or inflammatory conditions. 
Therefore, newer, more sensitive and more specific targets for PET imaging of neuroinflammation have been 
developed. One example with published pilot studies in humans is the type 2 cannabinoid receptor that is 
overexpressed on the cell membrane of activated microglia, but so far tracer affinity was insufficient to detect 
differences in neurodegeneration.  Among the currently most promising targets is the ATP-sensitive purinergic 
P2X7 receptor (P2X7R), a key regulatory element of the inflammasome complex. The P2X7R is activated by high 
amounts of ATP that are released in the setting of injury, and is expressed throughout the brain and spinal cord, on 
neurons and astrocytes, and it may be selective upregulated in activated pro-inflammatory (M1) microglial 
subtypes. Pharmacological blockade of P2X7R is an active area of interest in clinical drug development studies with 
allosteric P2X7 antagonists. Several promising P2X7R tracers have been developed such as 11C-JNJ-5417371, 18F-
JNJ-64413739, 11C-SMW13 and 11C-GSK1482160, and are being tested in humans. Recent human data of both JNJ 
compounds in humans acquired in Leuven will be presented.   
Other targets of interest, for which PET ligands are available, some investigated preclinically in vivo, will be briefly 
discussed, such as P2X4R, cyclooxygenase (COX), matrix metalloproteinases (MMPs) and -glucuronidase. Further 
development of subtype specific and sensitive novel PET tracers is needed to untangle the dynamics and complex 
interplay of the multitude of effectors involved in neuroinflammation and establish a clearer picture on its role and 
potential therapeutic exploitation to combat CNS disorders. 
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Synaptic density tracers.  
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PET imaging as an enabling technology in CNS drug development: promise and challenges. 
M. Schmidt (Belgium) 
Experimental Medicine, Janssen Research & Development, Beerse, 2340, Belgium 
 

Diseases of the central nervous system can be devastating.  Schizophrenia begins in young adulthood and can lead 
to lifelong disability.  Depression can be highly recurrent, results in more years lived with disability than many other 
major illnesses, and is a leading risk for suicide.  Our ability to live longer has resulted in a rise in the prevalence in 
!ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜ ǿƛǘƘ ƛǘǎ ŎǊǳǎƘƛƴƎ ōǳǊŘŜƴ ǘƻ ŦŀƳƛƭƛŜǎΣ ŎŀǊŜƎƛǾŜǊǎΣ ŀƴŘ ƘŜŀƭǘƘ ŎŀǊŜ ǎȅǎǘŜƳǎΦ ¢ƘŜ ƭŀǘǘŜǊ ǇŀǊǘ ƻŦ ǘƘŜ 
20th century witnessed the development of several medicines that significantly impacted these diseases discovered 
through serendipitous clinical observations.  The targets of these compounds were discovered after the fact 
ŀƭǘƘƻǳƎƘ ǇǊƻǾƛŘŜŘ ǘƘŜ ōŀǎƛǎ ŦƻǊ ŘŜǾŜƭƻǇƛƴƎ ΨƳŜ ǘƻƻΩ ŘǊǳƎǎΦ  /ǳǊǊŜƴǘ ǎǘrategy of drug discovery follows a rational 
target approach, but given our poor or non-existent understanding of the pathophysiology of these diseases, recent 
efforts have largely yielded lengthy and costly hypothesis testing of individual, albeit novel mechanisms of action.  
The low probability of technical success has led to many major pharmaceutical companies to abandon R&D 
activities for CNS disorders.    
Elements contributing to drug development success were captured by Steve Paul, the former head of Lilly R&D: 

ὖᶿ
ὡὍὖὴὝὛ ὠ

ὅὝ ὅ
 

This formula describes productivity (P) as proportional to the product of ongoing research (work in progress=WIP), 
the probability of technical success (p(TS)), and the value of the product.  Productivity is inversely related to cycle 
time (CT): the time required to run a development cycle from discovery to decision point and the cost (C) of 
development1. The formula illustrates how reduction in cycle time and cost can improve productivity and makes in 
vivo imaging with site specific ligands so appealing.  PET radioligands for a novel drug target can be used to confirm 
target engagement and identify a clinical dose range appropriate for testing a novel mechanism of action as early as 
possible. This may allow earlier termination of flawed candidates or support more rapid development of promising 
candidates by improving the performance of proof-of-concept trials; reducing the time and cost of Phase 2 dose 
ranging studies; reducing the risk of adverse effects due to excess exposure; and increasing regulatory, health care 
system, and payer acceptance by offering treatments with an optimized benefit/risk balance.   
The discovery of PET ligands for novel targets requires a long runway.  This should begin during clinical lead 
identification, as results of H2L provide fertile ground for PET candidates and scaffolds are most diverse.  PET ligand 
discovery teams working with medicinal chemists during clinical lead selection can be highly synergistic.  How this 
process was followed for novel targets at Janssen will be presented.  
¢ƘŜ ƛƴŎƻǊǇƻǊŀǘƛƻƴ ƻŦ ŀƳȅƭƻƛŘ t9¢ ƛƳŀƎƛƴƎ ƛƴ !ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜ ǘǊƛŀƭǎ Ƙŀǎ ŜƴŀōƭŜŘ ǘŜǎǘƛƴƎ ƻŦ ǘƘŜǊŀǇŜǳǘƛŎǎ ƛƴǘŜƴŘŜŘ 
for secondary prevention prior to the emergence of significant cognitive decline, although acquiring data in 
multicentre trials over time can be challenging2. It is increasingly recognized that multimodal approaches may be 
necessary for detection of indications of neurodegeneration in addition to brain amyloid burden as a hallmark 
biomarker of the disease. Application of multivariate analyses and utilizing machine learning to functional imaging 
could provide a means of improving the diagnostic precision and predicting clinical decline at an individual subject 
level.  
 
References 
1. S.M. Paul et.al., Nature Reviews | Drug Discovery, March 2010, Vol 9, 203. 
нΦ aΦ9Φ {ŎƘƳƛŘǘ ŜǘΦ ŀƭΦΣ !ƭȊƘŜƛƳŜǊΩǎ ϧ 5ŜƳŜƴǘƛŀΣ нлмрΣммόфύΣмлрлΦ 
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BRAIN METABOLIC CONNECTIVITY AND RESTING-STATE NETWORKS IN SUB-VARIANTS OF THE BEHAVIOURAL 
FRONTO-TEMPORAL DEMENTIA 
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Introduction: The brain connectivity markers are believed to represent reliable candidate biomarkers in 
neurodegenerative diseases [1]. The previous clinical and neuroimaging findings suggest that behavioural variant of 
frontotemporal dementia (bvFTD) and its sub-variants (i.e. frontal and temporo-limbic [2]) might be characterized 
by the vulnerability of specific functional brain networks.  
Methods: We applied two different multivariate analytical approaches with FDG-PET data, i.e. the sparse inverse 
covariance estimation (SICE) method [3] and seed based interregional correlation analyses (IRCA) [4], to explore the 
whole brain and resting-state networks metabolic connectivity in a large sample of bvFTD patients (n=82), as 
compared with an age and sex-matched group of healthy (HC) (n=82), and in two bvFTD sub-groups representing 
the frontal (n=47) and temporo-limbic (n=35) sub-variants [2].  
Results: The whole BvFTD group showed dysfunctional metabolic connectivity in frontal and limbic regions and in 
all resting-state networks as compared to HC. Considering the two sub-variants, the frontal bvFTD patients showed 
more extended patterns of metabolic connectivity mainly in the anterior default mode and executive networks, 
while temporo-limbic bvFTD patients in the anterior salience and limbic networks. SICE analysis substantially 
confirmed IRCA outcomes in the two sub-variants.  
Conclusions: The differences in metabolic connectivity profiles in the two FTD sub-variants suggest vulnerability of 
different brain networks that is also at the basis of the different neuropsychological profiles, namely prevalent 
frontal-like behavioural manifestations in the frontal bvFTD variant and memory/emotion deficits in temporo-
limbic bvFTD variant.  The present evidence may contribute to the discussion on the international criteria for 
bvFTD. 
 

1. Pievani, M., et al. 2014 Nature Reviews Neurology  
2. Cerami, C., et al. 2016 Cortex 
3. Huang, S., et al. 2010 NeuroImage  
4. Lee, D. S., et al. 2008 European journal of nuclear medicine and molecular imaging  
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Functional connectivity changes in resting state MRI after donepezil treatment in healthy participants 
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Introduction: Donepezil is a potent, non-competitive, reversible, clinically effective acetylcholinesterase inhibitor. 
The primary objective of the present study was to identify possible markers using neuropsychology markers and 
awL ƳŀǊƪŜǊǎ ƻŦ ŘƻƴŜǇŜȊƛƭΩǎ ŜŦŦŜŎǘ ƛƴ ȅƻǳƴƎΣ ƘŜŀƭǘƘȅΣ ŀŘǳƭǘ ǾƻƭǳƴǘŜŜǊǎΦ 
 
Methods: The study had a double-blind, randomized, cross-over design. 30 healthy adult volunteers underwent 
MRI and neuropsychology assessment after 15 days of donepezil or placebo treatment according to the design. MRI 
exam is composed of T1-3D and resting state fMRI acquisitions. To evaluate drug effect, we conducted group 
comparisons on (i) cognitive tests (ii) voxel-based morphometry markers (iii) functional connectivity (FC) markers 
using seed-related analysis and network analysis. 
 
Results: Considering cognitive assessments and brain morphometry, no statistical difference was found between 
donepezil session and placebo session. Considering FC, our results showed significant differences of intrinsic FC 
between donepezil and placebo mainly in Right executive control network (RECN). Precisely, we found a decrease 
of connectivity in right inferior parietal node with other RECN nodes. The analysis using cingulate cortex and 
parahippocampal regions as seeds, showed also a complex modulation of FC between the donepezil and placebo 
conditions. 
 
Conclusions: Among the many markers, only FC is able to detect modification related to donepezil treatment. 
Indeed, donepezil treatment for 15 days may help to provide a certain reorganization of resting-state networks as 
compared to the placebo session. 
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Multi -network signature reflects clinical heterogeneity in Lewy body dementia  

Arianna Sala1,2*, Silvia Paola Caminiti1,2*, Leonardo Iaccarino1,2, Luca Beretta2, Luigi Gianolli6, Sandro Iannaccone3, 
Giuseppe Magnani4, Luigi Ferini-Strambi1,5, Daniela Perani1,2,6 

* These authors contributed equally to the work 
1 Vita-Salute San Raffaele University, Milan, Italy 
2 In vivo human molecular and structural neuroimaging Unit, Division of Neuroscience, IRCCS San Raffaele Scientific Institute, 
Milan, Italy 
3 Neurological Rehabilitation Department, Clinical Neurosciences Department, IRCCS San Raffaele Hospital, Milan, Italy 
4 Department of Neurology, IRCCS San Raffaele Hospital, Milan, Italy 
5Department of Clinical Neurosciences, San Raffaele Scientific Institute, Neurology, Sleep Disorders Center, Milan, Italy 
6 Nuclear Medicine Unit, IRCCS San Raffaele Hospital, Milan, Italy 

Introduction: Dementia with Lewy bodies (DLB) is a neurodegenerative condition characterized by distinctive 
clinical and neuropathological features. Although the neuroimaging characteristics of DLB are well-known, namely 
the occipital hypometabolism at [18F]FDG-PET, also considered as a supportive feature for diagnosis, the brain 
connectivity signature of DLB remains elusive. Here, we aim at investigating the brain metabolic connectivity of 
DLB, also assessing the association between large-scale networks alterations, clinical and neuropsychological 
features.  
Methods: We assessed brain metabolic connectivity by [18F]FDG-PET data in a large cohort of probable DLB 
patients (N=72),  with thorough clinical and neuropsychological evaluations. We applied a seed-based interregional 
correlation analysis approach (p<0.01, FDR-corrected) to evaluate large-scale resting-ǎǘŀǘŜ ƴŜǘǿƻǊƪǎΩ ƛƴǘŜƎǊƛǘȅ ŀƴŘ 
high-order alterations in inter-network communication. Group comparisons were run based on the presence, or 
lack thereof, of DLB core clinical symptoms. Further, we tested whether large-scale networks connectivity 
correlated with severity of neuropsychological deficits.  
Results: We found both local and long-distance metabolic connectivity alterations, converging mainly on the 
posterior cortical networks, i.e. primary visual and the posterior default mode network. The limbic and attentional 
networks were also affected, suggesting a widespread derangement of the brain connectome. Notably, patients 
with the lowest visual and attention cognitive scores showed the most severe connectivity derangement in regions 
of the primary visual network. Network-level alterations were differentially associated to core clinical 
manifestations, with hallucinations associated with more severe metabolic dysfunction in  the attentional and 
visual networks, and rapid eye movement sleep behavior disorders with alterations of connectivity of subcortical 
networks, i.e. limbic and basal ganglia networks.  
 

Conclusions: Overall, we found several altered brain networks in DLB. The complexity of DLB connectivity signature 
fits well with the complexity of its underlying pathology, as well as with the heterogeneity of its clinical phenotype, 
suggesting that DLB is a complex multi-network disorder.   
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18F-FDG PET Changes Of Cortical Glucose Metabolism In Typical Versus Atypical Sporadic Forms Of Early-Onset 
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(g) Siemens Healthineers, Molecular Imaging, Knoxville, TN, USA 

 

Introduction: Previous studies demonstrated that patients with early-onset AlzhŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜ ό9h!5ύ ŎƻƎƴƛǘƛǾŜƭȅ 
decline more rapidly and show greater progression of cortical thinning in widespread association cortices than 
patients with late-ƻƴǎŜǘ !ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜ ό[h!5ύΦ IƻǿŜǾŜǊΣ ǳƴǘƛƭ ƴƻǿ ƭƻƴƎƛǘǳŘƛƴŀƭ ǇŀǘǘŜǊƴǎ ƻŦ ƎƭǳŎƻǎŜ 
hypometabolism and their correlations with neuropsychological performance, have not been assessed on the 
whole cortex as a function of the sporadic forms of early-ƻƴǎŜǘ !ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜ ό9h!5ύΦ 
Methods: We included at baseline 88 subjects meeting criteria foǊ ǇǊƻōŀōƭŜ !ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜ ŘŜƳŜƴǘƛŀ ǿƛǘƘ 
early-onset (< 60 years) and sporadic form, presenting typical or atypical clinical phenotypes (47 typical and 35 
atypical forms). Subjects underwent annually during a 3-year period 18F-FDG-PET and 3D T1 MRI exams, and 
ƴŜǳǊƻǇǎȅŎƘƻƭƻƎƛŎŀƭ ŀǎǎŜǎǎƳŜƴǘΦ ²Ŝ ƭƻƴƎƛǘǳŘƛƴŀƭƭȅ ǇǊƻŎŜǎǎŜŘ ŀƴŘ ŀƴŀƭȅȊŜŘ ǇŀǘƛŜƴǘǎΩ ǾŜǊǘŜȄ-wise metabolic maps 
with linear mixed-effects (LME) modeling, keeping significant clusters at P < 0.05 adaptive false discovery rate 
corrected. 
Results: We found widespread patterns of hypometabolism progression in both EOAD forms, in correlation with 
domain-specific neuropsychological performance. However, atypical forms presented greater progression of 
hypometabolism in lateral orbitofrontal cortices and more rapid cognitive decline in language and executive 
functions compared to typical forms. Furthermore, metabolism in baseline hypometabolic regions in atypical forms 
continued to decrease contrary to baseline hypometabolic regions in typical forms which seemed plateau. 
Conclusions: Atypical seem to be more rapidly and severely affected than typical sporadic EOAD forms, suggesting 
potential cognitive reserve in atypical group. Moreover, progression of hypometabolism in atypical would follow a 
posterior-to-anterior axis unlike the progression of hypometabolism in typical close to Braak and Braak stages. 
These results suggest the thesis of a completely different distribution of tau pathology in terms of burden and 
topography between both EOAD groups. These different clinical evolutions should in future pave the way to 
personalized patient management and more effective treatments for these distinct forms of early-onset disease. 
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Location, Location, Location! :   
Regional Amyloid Deposition predict 
tǊƻƎǊŜǎǎƛƻƴ ŦǊƻƳ tǊŜŎƭƛƴƛŎŀƭ ǘƻ tǊƻŘǊƻƳŀƭ {ǘŀƎŜǎ ƻŦ !ƭȊƘŜƛƳŜǊΨǎ 5ƛǎŜŀǎŜ  
 

Gérard N. Bischof 1,2, Thilo van Eimeren1,2,3,4, 1Merle Hoenig1, Britta Matusche1,  
Jochen Hammes1, Kathrin Giehl &  Alexander Drzezga1,4  
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2Cognitive Neuroscience, Institute of Neuroscience and Medicine (INM-3), Research Center Jülich, Jülich, Germany   3Department 
of Neurology, University Hospital Cologne, Cologne, Germany                                                                     
4German Center for Dementia Research (DZNE) 
 

Beta-amyloid plaques (A̡) a pathological hallmark of AD has been proposed to instigate the cascade of 
pathophysiological events that ultimately leads to AD. In vivo measurement of A̡ using PET have shown, that 
elevated cortical levels of amyloid burden (i.e., amyloid positivity) confer an increased risk to advance to prodromal 
stages of AD (MCI). However, not all amyloid-positive individuals progress to MCI, questioning the generalizability 
of overall cortical amyloid measures as an indicator of progression. Interestingly, very little is known about the 
contribution of regional amyloid accumulation to the advancement from preclinical to prodromal stages of AD.  
Here we sought to test the hypothesis if regional amyloid accumulation differs in amyloid positive individuals who 
either continue to remain normal or progress to mild cognitive impairment over an observation period of up to five 
years. Individuals were matched for age, APOE status, education and sex.  The resulting sample consisted of 44 
individuals of amyloid-positive non-decliners and amyloid-positive decliners (N=22 each group). We examined a) 
differences in global amyloid burden b) assessed differences in regional amyloid accumulation and c) related 
amyloid deposition to temporal metrics of decline.  Whereas global amyloid did not differ between decliners and 
non-decliners, regional amyloid burden, primarily in the right hemisphere (e.g., angular gyrus, precuenus, inferior 
temporal and superior frontal cortex) was elevated in decliners compared to non-decliners. Importantly, in all 
amyloid-positive individuals, differing quantities of amyloid deposition in these particular regions was associated 
with the maintenance of cognitive status over time. Our results underscore the role of regional amyloid 
accumulation to predict progression to prodromal stages of AD, whereas global amyloid levels maybe less 
informative to predict decline within a certain time window. Together our results highlight the regional 
vulnerability of amyloid deposition and its contribution to the advancement from preclinical to prodromal stages of 
AD.    
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Tau accumulation observed using repeated PET measures is associated with cognitive decline in normal elderly 
 
Background:  
Autopsy and early tau-PET data suggest that cognition is more closely associated with tau than with amyloid 
pathology, including in clinically normal (CN) elderly. Recently acquired serial tau-PET data allowed us to assess in 
CN the association between cognition, tau, and amyloid, not only at baseline, but also over a two-year follow-up.  
Methods:  
Sixty CN (age=55-90 years old) from the Harvard Aging Brain Study had baseline evaluations within a three-month 
period [0.0-0.7y]: Cognitive assessment included the PACC (Preclinical Alzheimer Cognitive Composite); 
Flortaucipir-PET SUVr assessed tau; and PiB-PET SUVr assessed amyloid using subcortical white matter as reference 
and partial volume correction for both tracers. Subsequently, participants had annual cognitive evaluations [follow-
up duration: 1.9-4.2y] and repeated tau-PET [1.1-3.0y] and PiB-PET [1.4-4.1y]. Tau was measured in bilateral 
inferior temporal gyri and amyloid in a neocortical aggregate. Data were z-transformed using baseline mean and 
standard deviation to allow fair comparison between the different biomarkers. Covariates included age, sex, and 
education. 
Results:  
Tau, amyloid, and cognition significantly changed during the follow-up. Change rates were faster for tau 
(+0.23±0.18z-score/y) than for cognition (-0.10±0.23 z/y) or amyloid (+0.04±0.07z-score/y). Baseline tau (R2=0.12, 
p=0.008) and amyloid (R2=0.13, p=0.006) predicted subsequent cognitive decline. Faster rates of change in tau 
predicted faster cognitive decline (R2=0.22, p=0.0003). In contrast, faster rates of change in amyloid did not 
(R2=0.04, p=0.15). When baseline and change measures competed in the same model, change in tau predicted 
change in cognition (semi-partial R2=0.13, p=0.001), while baseline tau (semi-partial R2=2.9%, p=0.12) and baseline 
amyloid (semi-partial R2=2.4%, p=0.15) were no longer significant.  
Conclusions:  
Cognitive decline in CN is associated with tau accumulation in the temporal lobe, beyond the association with tau 
or amyloid burden at baseline. Tau-PET signal changes faster than cognition or amyloid, which makes it a promising 
marker to track disease progression and evaluate drugs efficacy.  
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Introduction: The concept of brain reserve (BR) accounts for differences in brain integrity, such as brain volume. 
Intracranial volume (ICV) has been used as proxy for BR. Here, we investigated whether the relationship between 
ǘŀǳ ǇŀǘƘƻƭƻƎȅ ŀƴŘ ƴŜǳǊƻŘŜƎŜƴŜǊŀǘƛƻƴ ŘƛŦŦŜǊǎ ōŜǘǿŜŜƴ !ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜ ό!5ύ ǇŀǘƛŜƴǘǎ ǿƛǘƘ ƘƛƎƘŜǊ ŀƴŘ ƭƻǿŜǊ 
levels of BR. 
Methods: We included 23 [18F]AV-1451 and [18F]FDG PET scans of patients with mild to moderate AD. First, based 
on CT scans (acquired during the PET scanning procedure), the intracranial volume (ICV) was derived using 
statistical parametric mapping (SPM). Patients were then grouped according to a median split of ICV (Md= 1.41 l) 
into a group of high BR (n=12, Age= 65.67 ± 5.97, MMSE= 25.17 ± 4.41) and low BR (n=11, Age= 69.18 ± 8.00, 
MMSE= 24.27 ± 4.05). Next, to assess the relationship between tau pathology and neurodegeneration, the pre-
processed and intensity-standardized PET images were submitted to partial correlation analyses conducted with 
biological parametric mapping. Voxel-wise partial correlations were performed for each group separately, including 
age, gender, and MMSE as covariates. Significant clusters (extent threshold= 100 voxels, p < .005) were extracted 
for each group, respectively. Tau pathology load and correlation coefficients were then compared between groups 
based on a region of interest approach using the significant clusters.  
Results: The AD group with lower BR showed a positive relationship between tau pathology and 
neurodegeneration in temporal, occipital and frontal regions, whereas this relation was only present in superior 
parietal regions in the AD group with high BR. The correlation coefficients for the extracted clusters significantly 
differed between groups, while tau pathology load did not. 
Discussion: It appears that patients with higher BR present a more spatially restricted tau-neurodegeneration 
relation than patients with lower BR possibly indicating that brain integrity may buffer the effect of tau pathology 
on neurodegeneration. 
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Tau accumulation in clinically normal older adults partially explains the association between hippocampal 
hyperactivity and ApoE4 status 
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Background:  
Animal studies demonstrate that hyperactive neurons facilitate early accumulation and spread of tau and amyloid-
 ̡ǇǊƻǘŜƛƴǎ ƛƴ ǘƘŜ ǇŀǘƘƻƭƻƎƛŎŀƭ ŎŀǎŎŀŘŜ ƻŦ !ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜ ό!5ύΦ IǳƳŀƴ ƴŜǳǊƻƛƳŀƎƛƴƎ ǎǘǳŘƛŜǎ ƘŀǾŜ ŀƭǎƻ ƭƛƴƪŜŘ 

hippocampal hyperactivity to amyloid-  ̡accumulation, ApoE4 status and clinical progression from prodromal AD to 
clinical dementia. Yet, the relationship between hippocampal hyperactivity and early AD pathology, in particular 
both amyloid-  ̡and tau accumulation, prior to clinical symptoms remains to be elucidated.  
 
Methods:  
120 cognitively normal older adults (aged 63-90, M=75.22, SD=6.6, female=80) were recruited from the Harvard 
Aging Brain Study, an ongoing study designed to further our understanding of normal aging and preclinical 
!ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜΦ ²Ŝ ƳŜŀǎǳǊŜŘ ŦǳƴŎǘƛƻƴŀƭ ƳŀƎƴŜǘƛŎ ǊŜǎƻƴŀƴŎŜ ƛƳŀƎƛƴƎ όŦawLύ ŀŎǘƛǾƛǘȅ ŘǳǊƛƴƎ ǎǳŎŎŜǎǎŦǳƭ 
memory encoding and amyloid-  ̡accumulation with PiB-PET imaging. In a sub-cohort of 87 participants, we also 
obtained a PET scan using 18-F-AV-мпрмΣ ŀƭǎƻ ƪƴƻǿƴ ŀǎ ά¢ултέ ƻǊ άCƭƻǊǘŀǳŎŀǇƛǊέΣ ǘƻ ƳŜŀǎǳǊŜ ǘŀǳ ŀŎŎǳƳǳƭŀǘƛƻƴΦ  
 
Results:  
We found that tau accumulation in the inferior temporal neocortex was associated with increased fMRI activity in 
the hippocampus, but no clear association with amyloid-  ̡accumulation. Secondly, the association between tau 
accumulation and hippocampal hyperactivity was more pronounced in carriers of the ApoE4 allele and showed an 
interaction with amyloid-  ̡accumulation in the neocortex. 
 
Conclusions:  
The association between increased hippocampal activity and tau accumulation in the inferior temporal cortex 
suggest that the pathogenesis of hippocampal hyperactivity occurs concurrent with the spread of tau pathology 
from the entorhinal cortex to the neocƻǊǘŜȄΣ ǇǊƛƻǊ ǘƻ ǘƘŜ ŎƭƛƴƛŎŀƭ ƳŀƴƛŦŜǎǘŀǘƛƻƴǎ ƻŦ !ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜΦ {ŜŎƻƴŘƭȅΣ 
these findings are consistent with the hypothesis that the hippocampus becomes hyperactive earlier in the 
pathological cascade of ApoE4 carriers and facilitates neurodegeneration.  
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RELATIONSHIP BETWEEN CSF BIOMARKERS AND CEREBRAL METABOLISM IN EARLY ONSET ALZHEIMER DISEASE 
 

Introduction: Among patients with Alzheimer disease (AD), the imaging presentation can be very heterogeneous 
and large variations in the levels of the three main cerebrospinal fluid biomarkers (CSF) exist. Our objective was to 
investigate the relationship between CSF biomarkers and cerebral metabolism in early-onset Alzheimer disease 
(EOAD). 
 
Methods: We included 85 patients meeting criteria for probable EOAD, who underwent lumbar puncture, brain 18F-
FDG PET and MRI. A cluster analysis was performed based on principal CSF biomarkers (A4̡2, tau, and p-tau) and 
three groups of patients were clustered. Partial volume corrected metabolic maps of patients were computed and 
ƎŜƴŜǊŀƭ ƭƛƴŜŀǊ ƳƻŘŜƭ ǎǘŀǘƛǎǘƛŎŀƭ ŀƴŀƭȅǎƛǎ ǿŀǎ ƳŀŘŜ ŀǘ ǘƘŜ ǎǳǊŦŀŎŜ ƭŜǾŜƭ ōŜǘǿŜŜƴ ǇŀǘƛŜƴǘǎΩ ƎǊƻǳǇǎΦ ±ŜǊǘŜȄ-wise linear 
correlations between each CSF biomarker level and metabolic maps were then assessed.  
 
Results: Ψ!̡пнΩŎƭǳǎǘŜǊ ŎƻƴǘŀƛƴŜŘ он ǇŀǘƛŜƴǘǎ ǿƛǘƘ low average concentration of A̡42, while tau and p-tau remained 
within normal rangeΦ Ψ!п̡нҌ¢ŀǳΩ ŎƭǳǎǘŜǊ ŎƻƴǘŀƛƴŜŘ пм ǇŀǘƛŜƴts with low levels of A̡42 and high levels of tau and p-
ǘŀǳΦ Ψ¢ŀǳΩ ŎƭǳǎǘŜǊ ŎƻƴǘŀƛƴŜŘ мн ǇŀǘƛŜƴǘǎ ǿƛǘƘ ǾŜǊȅ ƘƛƎƘ ƭŜǾŜƭǎ ƻŦ ǘŀǳ ŀƴŘ Ǉ-tau while A̡ 42 remained within the 
normal range. No differences between clusters on age, sex, education, APOE genotype, disease duration, or disease 
ǎŜǾŜǊƛǘȅ ǿŜǊŜ ŦƻǳƴŘΦ Ψ!п̡нҌ¢ŀǳΩ ŀƴŘ Ψ¢ŀǳΩ ŎƭǳǎǘŜǊǎ ƘŀŘ ǎƛƎƴƛŦƛŎŀƴǘ ŦǊƻƴǘŀƭ ƘȅǇƻƳŜǘŀōƻƭƛǎƳ ŎƻƳǇŀǊŜŘ ǘƻ 
Ψ!̡пнΩŎƭǳǎǘŜǊ ŀƴŘ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ƴŜƎŀǘƛǾŜ ŎƻǊǊŜƭŀǘƛƻƴ ōŜǘǿŜŜƴ /{C ǘŀǳ ƭŜǾŜƭ ŀƴŘ ŦǊƻƴǘŀƭ ƳŜǘŀōƻƭƛǎƳ ǿŀǎ ǊŜǾŜŀƭŜŘΦ 
Ψ!̡пнΩ ŀƴŘ Ψ!4̡2+¢ŀǳΩ ŎƭǳǎǘŜǊǎ ƘŀŘ ǎƛƎƴƛŦƛŎŀƴǘ ƘȅǇƻƳŜǘŀōƻƭƛǎƳ ƛƴ ǘƘŜ ƭŜŦǘ ƻŎŎƛǇƛǘƻ-temporal region compared to 
Ψ¢ŀǳΩ ŎƭǳǎǘŜǊΣ ŀƴŘ ƳŜǘŀōƻƭƛǎƳ ƻŦ ǘƘƛǎ ǊŜƎƛƻƴ ǿŀǎ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ǇƻǎƛǘƛǾŜ ŎƻǊǊŜƭŀǘŜŘ ǿƛǘƘ /{C !4̡2 level. 
 

Conclusion: In EOAD patients, increased CSF tau levels were related to reduced frontal metabolism while 
ŘŜŎǊŜŀǎŜŘ /{C !ʲпн ƭŜǾŜƭǎ ǿŜǊŜ ǊŜƭŀǘŜŘ ǘƻ ǊŜŘǳŎŜŘ ƎƭǳŎƻǎŜ ŎƻƴǎǳƳǇǘƛƻƴ ƛƴ ǘƘŜ ƻŎŎƛǇƛǘƻ-temporal cortex. 
These results suggests that there are several subtypes of AD which might be determined through the CSF 
biomarker profile. 
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Introduction: IƛǇǇƻŎŀƳǇŀƭ ŀǘǊƻǇƘȅ ƛǎ ŀ ƴŜǳǊƻƛƳŀƎƛƴƎ ōƛƻƳŀǊƪŜǊ ŦƻǊ !ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜ ό!5ύΦ ²Ŝ ƛƴǾŜǎǘƛƎŀǘŜŘ ǘƘŜ 

diagnostic value of automated extracted hippocampal volumes (HV) on magnetic resonance imaging (MRI) brain 

scans in a memory-clinic based population comprising the whole AD continuum.  

 

Methods: The Belgian Dementia Council initiated a retrospective, multi-center Belgian study on MRI (REMEMBER). 

Using advanced image analysis techniques, which generate automated/reproducible volumetric measurements, we 

investigated HV in an AD population. Brain MRI T1-weighted images (n=591), cerebrospinal fluid (CSF) biomarkers 

όƴҐмонΤ !ʲ1-42, T-tau, P-tau181), and time-linked neuropsychological data (n=324) were available. In-house validated 

CSF biomarker cut-offs were used. Extracted HVs were analyzed with ANCOVA tests corrected for age and center or 

with T-tests.  
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Longitudinal changes of R2 star and diffusion parameters in substantia nigra of Parkinson's disease patients. 
G.Arribarat, O. Pasternak, Barbagallo G, A. Deviers, G. Mogicato, , O. Rascol, P. Péran. 
 
Purpose/Introduction 
Previous studies showed changes of several MR parameters in the ǎǳōǎǘŀƴǘƛŀ ƴƛƎǊŀ ό{bύ ƻŦ tŀǊƪƛƴǎƻƴΩǎ ŘƛǎŜŀǎŜ όt5ύ 
patients. An increase of iron-related MR parameter (e.g. R2*) in the SN have been showed in PD patients compared 
to healthy controls [1]. Similarly, several diffusion markers in the same region also showed a significant 
modification in PD [2] [3]. 
The aim of this study was to determine which marker is most sensitive to PD diagnosis and disease progression, 
with patients followed for 3 years. 
 

Subjects and Methods 
Using 3T-MR, we measured T2* relaxometry and diffusion tensor imaging (DTI) in 19 PD patients and 22 controls. 
We calculated the different parametric maps for each patient: R2*, Fractional anisotropy (FA), Mean diffusivity 
(MD), Free-Water (FW), Free-water-corrected fractional anisotropy (FAc), Free-water-corrected mean diffusivity 
(MDc). 
After normalization of the images in MNI space, bilateral SN was manually segmented [1][4]. The averages values of 
each parameters have been computed for each individual. For each parameters, we conducted (i) comparison 
between PD patients and controls (ii) evaluation of longitudinal changes. 
 

Results 
The result of the comparison between PD and control showed significant differences for the diffusion parameters 
and R2*, with different regions of interests in the substantia nigra. 
Over the three years, we find differences between the parametric maps of the diffusion. Typically, these results 
relate to the imaging of FA corrected for free water, corrected and uncorrected mean diffusivity, and free water 
itself. In addition, R2* maps showed also significant modifications. 
Discussion/Conclusion 
R2*star, FA and Free water in SN are promising biomarkers not only for diagnosis, but also for disease progression 
to follow PD pathophysiology. Indeed, these biomarkers were able to measure longitudinal changes in moderate PD 
patients that could be associated with the dopaminergic neuron loss located in SN. 
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Introduction: HD is a progressive neurodegenerative disorder caused by a mutation within the CAG-gene. Recently, 
the microtubule associated protein tau has been proposed to also play a role in HD since first post mortem 
investigations reported elevated tau-levels in HD brains, mainly caudate and putamen. The PET tracer [18F]-AV-1451 
binds to pathological tau aggregates, but also shows an age-related increase in binding in the putamen of healthy 
controls (HC). Whether [18F]-AV-1451 binding in the striatum is generally increased in HD, or if there is a greater 
association with increasing age in these patients is not known. The current study aimed to assess this question. 
 
Methods: We acquired tau-PET images from 10 HD patients using [18F]-AV-1451. After standard image 
preprocessing and intensity standardization using the cerebellum as reference region, we extracted the mean 
standard uptake value ratio (SUVR) from regions of interest (ROIs: caudate, pallidum, putamen) for HD patients and 
a group of 15 age-matched healthy controls. Whereas ROIs for HC were based on the AAL atlas, ROIs for the patient 
group were individually drawn for each subject to account for brain atrophy. We then calculated the correlation 
between mean SUVRs and age within each group and tested for a difference in correlation coefficient r between 
ƎǊƻǳǇǎ όҟǊύΦ  
 
Results: Overall, mean SUVRs in ROIs were similar for patients and HC. In both groups, albeit stronger in the patient 
group, mean ROI SUVRs were correlated with age in the putamen (HD: r=0.89, p<.001; HC: r=0.65, pғΦллмΤ ҟǊΥ 
p<.05) and pallidum (HD: r=0.89, p<.001; HC: r=0.52, pҐΦллтΤ ǇҐΦллпΤ ҟǊΥ p=.038). In contrast, for caudate, such 
correlation could be observed in the HD group only (HD: r=0.73, p=.001; HC: r=0.14, pҐΦноΤ ҟǊΥ p=.049). 
 
Conclusion: Here we demonstrate increased age-associated tau-tracer uptake in the striatum of HD patients as 
compared to controls using [18F]-AV-1451-PET. 
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Introduction: 
ICDs including gambling, hypersexuality etc. are a frequent side effect of dopamine replacement therapy in patients 
ǿƛǘƘ tŀǊƪƛƴǎƻƴΩǎ ŘƛǎŜŀǎŜ όt5ύΦ Lǘ Ƙŀǎ ōŜŜƴ ǎƘƻǿƴ ǘƘŀǘ L/5 ǇŀǘƛŜƴǘǎ ǎƘƻǿ ŀ ǊŜŘǳŎŜŘ ǎƛƎƴŀƭ ƛƴ Ct-CIT-SPECT in the 
ventral striatum (VS), reflecting either a reduction of mesolimbic projections or, alternatively, a lower membrane 
dopamine transporter (DAT) expression on presynaptic terminals. 
 
Methods: 
62 participants, 45 of which with PD underwent F-18-DOPA-PET and resting state functional MRI (rsfMRI). Scans 
were spatially normalized in SPM12. Voxel-wise patlak slopes (Ki) were calculated. All participants completed the 
QUIP-RS questionnaire, a well-validated test to detect and quantify ICD behavior in PD. A correlation analysis 
between voxel-wise Ki and QUIP-RS score was performed. The functional connectivity (FC) to cortical areas of the  
region of highest correlation between Ki and QUIP-RS was determined in rsfMRI. 
 
Results: 
In 28 patients having a QUIP-RS score greater than 0, a negative correlation was found between Ki and QUIP-RS 
score in the VS (r=-0.57, p=0.001), a region functionally connected to the anterior cingulate cortex (ACC) as 
determined with rsfMRI. The connectivity strength was modulated by QUIP-RS, i.e. patients more prone to have 
ICD symptoms had a weaker FC between ACC and VS. 
 
Conclusions: 
PD patients with ICD symptoms showed decreased F-18-DOPA-PET signal in the VS. The decrease of dopamine 
turnover as well as the FC between the ACC ς a region known to play a key role in impulse control ς and the VS 
were modulated by the severity of ICD symptoms. Rather than a downregulation of DAT, a reduction in 
dopaminergic projections to the striatum in combination with a pathological process in the ACC could be 
responsible for the development of ICDs in PD patients under dopamine replacement therapy. 
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Texture and shape analysis of striatum and thalamus in 18F-C5D t9¢ ƛƴ tŀǊƪƛƴǎƻƴΩǎ 5ƛǎŜŀǎŜΣ ǇŀǊƪƛƴǎƻƴƛŀƴ ǾŀǊƛŀƴǘ 
of Multiple System Atrophy and Progressive Supranuclear Palsy 
 
Florent Hives, Patrice Péran, Pierre Gantet, Fabienne Ory-Magne, Christine Brefel-Courbon, Julia Dupouy, Anne 
Pavy-Le Traon, Olivier Rascol, Pierre Payoux 
 

Introduction : The aim was to evaluate 18F-FDG texture and shape metabolism in positron emission tomography 
όt9¢ύ ƻŦ ǎǘǊƛŀǘǳƳ ŀƴŘ ǘƘŀƭŀƳǳǎ ƛƴ tŀǊƪƛƴǎƻƴΩǎ ŘƛǎŜŀǎŜ όt5ύΣ ǇŀǊƪƛƴǎƻƴƛŀƴ ǾŀǊƛŀƴǘ ƻŦ ƳǳƭǘƛǇƭŜ ǎȅǎǘŜƳ ŀǘǊƻǇƘȅ όa{!-
P) and progressive supranuclear palsy (PSP). In the past few years texture analysis has proved its interest in the 
oncologic field in 18F-FDG PET, but to our knowledge it has never been used to explore neurodegenerative diseases 
in PET. 
 
Methods : Retrospective and monocentric analysis of 71 subjects (PD : 22 ς MSA-P : 31 ς PSP : 18) who underwent 
brain 18F-FDG PET. After spatial and intensity (by global cerebral uptake) normalizations, regions of interest were 
ŘǊŀǿƴ ƻƴ t9¢ ǘŜƳǇƭŀǘŜ ǘƘŜƴ ŜȄǇƻǊǘŜŘ ƻƴ t9¢Ωǎ ǎǳōƧŜŎǘǎ ƻƴ [LC9Ȅϯ ǎƻŦǘǿŀǊŜ ό/9!Σ hǊǎŀȅΣ CǊŀƴŎŜύΦ ¢ƘŜ ǊŜƎƛƻƴǎ ƻŦ 
interest were on putamen, caudate nucleus and thalamus; and quantitative (SUVmean - SUVmax), shape (Skewness 
- Kurtosis) and texture (Gray-Level-Co-occurrence-Matrix (GLCM) - Gray-Level-Run-Length-Matrix (GLRLM) - Gray-
Level-Zone-Length-Matrix (GLZLM)) parameters were analyzed. We compared parameters by Mann-Whitney U 
tests and used Pearson correlation before and after intensity normalizations. We considered p<0.05 as significant 
threshold. 
 
Results : All parameters (quantitative, texture and shape) of putamen were significantly different between MSA-P 
and PD / PSP. The analysis of caudate nucleus showed significant difference between PD and MSA-P / PSP of 
SUVmean, GLCM and GLRLM parameters. The SUV of thalamus were not different between PD, MSA-P and PSP 
whereas others parameters showed significant differences: -Skewness (for PSP vs PD and MSA-P); GLCM 
parameters (for MSA-P vs PSP); - and GLRLM parameters and homogeneity (PD vs MSA-P). Also, intensity 
normalization did not modify texture and shape parameters (r>0.99 before and after normalization) contrary to 
quantitative parameters. 
 
Conclusions: This first used of texture and shape analysis in cerebral FDG PET for neurodegenerative diseases is 
promising in the assessment of striatum and thalamus in pathologies with dopaminergic impairment. 
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Impact of florbetaben amyloid PET on diagnosis and management of patients with complex clinical profiles: does 
a relationship with pre-PET diagnostic confidence exist? 
Audrey Perrotin1*, PhD; Aleksandar Jovalekic1, PhD; Santiago Bullich1, PhD; Andrew Stephens1, MD, PhD; Mathieu 
Ceccaldi2#, MD, PhD; Eric Guedj3#, MD, PhD. 
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Marseille, Institut Fresnel, Marseille, France. 
* Presenting author. 
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Introduction: The impact of amyloid PET on diagnosis, confidence and management may vary depending on the 
patient population, and is expected to increase in patients with complex clinical presentations and high levels of 
diagnostic uncertainty. The objectives of this study were (i) to assess the relationship between diagnostic 
confidence prior to amyloid imaging and diagnostic parameters and patient management after PET in a highly 
selected population with complex clinical symptoms and (ii) to compare the result with previously reported studies. 
Methods: The study included 205 patients (70.9±9.7 years, 22.1±5.1 MMSE score) from French tertiary memory 
clinics. Eligible patients were presenting with complex clinical situations (i.e., early-onset, atypical profiles, 
suspected mixed etiological conditions) and had a preliminary uncertain diagnosis after a prior comprehensive 
workup. All patients underwent amyloid florbetaben-PET. Diagnosis, diagnostic confidence and patient 
management were collected before PET and after disclosing PET results. Changes in these parameters were 
analysed in relationship to initial diagnostic confidence. 
Results: The pre-PET diagnostic confidence was overall moderate (52.3%). PET results led to changed diagnosis and 
improved confidence in 66.8% and 81.5% of patients, respectively, and altered management in 80.0% of cases. For 
all three outcome measures changes were observed more often for patients with lower pre-PET diagnostic 
confidence than for patients with initially higher diagnostic confidence and a relationship was observed. This result 
is consistent with an own meta-analysis based on previously reported studies showing a relationship between pre-
PET diagnosis confidence and post-PET change in diagnosis, diagnostic confidence and management. 
Conclusions: Amyloid PET has a major impact on diagnosis, diagnostic confidence and management. Changes in 
diagnosis are more common in patients with lower pre-PET diagnostic certainty within this complex study cohort 
suggesting that diagnostic uncertainty is one major factor contributing to the impact of amyloid PET imaging in 
patients with complex clinical profiles.  
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Feasibility of synchronous brain-perfusion-SPECT and EEG measurements in cochlear-implant users to reveal 
networks of speech understanding during a speech-discrimination task  
G. Berding1,2, M. Kessler1,2, I. Schierholz2, 3, M. Mamach1,2,4, F. Wilke4, A. Hahne5, L. Geworski4, F. Bengel1, P. 
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Introduction 
Although cochlear implantation mostly enables successful therapy of inner ear deafness, unexplained limitations of 
speech understanding occur in some patients. We evaluated a multi-modal approach including synchronous brain-
perfusion-SPECT and EEG to elucidate the underlying mechanism.    
 

Methods 
12 CI-users (57±11y, 10 right-handed) were enrolled. Speech understanding according to HSM-sentence-test 
ranged between 78-100% in quiet and 11-74% in noise (10dB SNR). Patients performed a speech-discrimination 
task consisting of short sentences, either meaningful or containing one word violating meaning. Speech was 
presented via one CI with simultaneous registration of a 96-channel-EEG plus injection of 740MBq 99mTc-HMPAO 
after 2min. After 1.5h, dual-head-SPECT (50min) was performed. A second SPECT was acquired at rest. SPM8 was 
used to compare conditions and correlate their difference to EEG, speech-audiometry (e.g. Freiburg-monosyllabic-
word-test, FMW), linguistic competence (MWT-B, multiple-choice-word-test-B) and working-memory (SICSPAN, 
size-comparison-span-test).  
 

Results 
Performing the discrimination task resulted in bilateral activation of auditory cortex (Brodmann areas, BA21, 22, 41, 
пнΤ ǇғлΦллмύ ŀƴŘ .ǊƻŎŀΩǎ ŀǊŜŀ ό.!ппΣ прΤ ǇғлΦлмύΦ ¢ƘŜ όƴŜƎŀǘƛǾŜύ bплл ŜƭŜŎǘǊƻǇƘȅǎƛƻƭƻƎƛŎŀƭ ǊŜǎǇƻƴǎŜΣ ǊŜŦƭŜŎǘƛƴƎ 
detection of the semantic violation in the discrimination task, correlated (negatively) with activation in left-sided 
auditory areas (BA21, 22, 42, p<0.01). The FMW correlated positively (p<0.01) with activation in left-sided auditory 
ŀǊŜŀǎ ό.!нмΣ ннΣ пнύ ŀƴŘ .ǊƻŎŀΩǎ ŀǊŜŀ ό.!ппύΦ {L/{t!b ŀƴŘ a²¢-B correlated positively (p<0.001) with activation 
during the discrimination task in auditorȅ ŎƻǊǘŜȄ ό.!пмΣ пнΣ ннΣ нмύΣ .ǊƻŎŀΩǎ ŀǊŜŀ ό.!ппΣ прύΣ ŘƻǊǎƻƭŀǘŜǊŀƭ ǇǊŜŦǊƻƴǘŀƭΣ 
anterior cingulate cortex (BA6, 8, 24, 32, 46, 47) and BA7 (parietal).  
 
Conclusions 
Synchronous functional measurements of central speech processing with SPECT and EEG are feasible based on a 
discrimination task. They show recruitment of a temporo-frontal network during speech processing and a 
connection between SPECT and EEG measures, and performance in speech and ognitive tests. These results can 
help to understand/improve results of auditory rehabilitation after CI-implantation. 
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Evaluation of [18F] FDG-PET biomarker in amyotrophic lateral sclerosis 
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Introduction: Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disorder characterized by progressive 
degeneration of upper and lower motor neurons. Diagnosis of ALS is complicated by phenotypic heterogeneity.  
[18F]FDG-PET has been suggested to play a role in supporting differential diagnosis in ALS [1]. In this study, we aim 
at evaluating [18F]FDG-PET hypo- and hyper-metabolism as assessed by an optimized SPM procedure in spinal- and 
bulbar-onset ALS at the single-subject level, testing its potential diagnostic value and correlation with clinical 
symptoms severity. 
Methods: We included 95 ALS patients with neurological and neuropsychological assessments, [18F]FDG-PET scan, 
and clinical follow-up. [18F]FDG-PET data were analyzed with a validated voxel-based SPM method [2,3]. Resulting 
single-subject SPM-maps were used: (i) to assess brain regional hypo- and hyper-metabolism; (ii) to evaluate the 
accuracy of the single-subject SPM-maps, as classified by four imaging experts, in discriminating spinal vs. bulbar-
onset ALS; (iii) to evaluate the correlations between brain metabolism and clinical symptoms severity, as measured 
by ALS-FRS-R. 
Results: (i) Primary motor cortex showed the most consistent hypometabolism in both spinal-onset (Ḑ57%) and 
bulbar-onset (Ḑ64%) ALS, whereas hypermetabolism was mostly prevalent in cerebellum in spinal-onset ALS 
(Ḑ56.5%) and occipital cortex in bulbar-onset ALS (Ḑ62.5%). (ii) The diagnostic classification of single-subject SPM-
maps in spinal and bulbar-onset ALS patients, resulted in a low accuracy level (sensitivity=0.54; specificity=0.68; 
AUC=0.61), due to the high variability of hypo- and hypermetabolism patterns within the patient series. (iii) Severity 
of motor symptoms correlated with sensorimotor hypometabolism in spinal-onset ALS, and with cerebellar 
hypermetabolism in bulbar-onset ALS.  
Conclusions: SPM patterns of hypo- and hypermetabolism were highly heterogeneous across spinal- and bulbar-
onset ALS patients, likely reflecting the heterogeneous clinical phenotypes. While the clinical-metabolic correlations 
provided meaningful insights on the dysfunctional basis of motor symptoms, the high variability in hypo- and 
hyper-metabolism patterns hampers the diagnostic potential of [18F]FDG-PET in ALS. 
 

 
References: 
1. Chiò A, Pagani M, Agosta F, Calvo A, Cistaro A, Filippi M. Neuroimaging in amyotrophic lateral sclerosis: Insights into structural and 
functional changes. Lancet Neurol. 2014; 13: 1228ς1240. 
2. Perani D, Della Rosa PA, Cerami C, Gallivanone F, Fallanca F, Vanoli EG, et al. Validation of an optimized SPM procedure for FDG-PET in 
dementia diagnosis in a clinical setting. NeuroImage. Clin. 2014; 6: 445ς54. 
3. Della Rosa PA, Cerami C, Gallivanone F, Prestia A, Caroli A, Castiglioni I, et al. A Standardized [(18)F]-FDG-PET Template for Spatial 
Normalization in Statistical Parametric Mapping of Dementia. Neuroinformatics 2014; 12: 575ς93.  
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Cross-sectional variations of white and grey matter in older hypertensive patients with subjective memory 
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Introduction: Mild cognitive impairment and Alzheimer's dementia involve a grey matter disease, quantifiable by 
18F-Fluorodeoxyglucose positron emission tomography (FDG-PET), but also white matter damage, evidenced by 

diffusion tensor magnetic resonance imaging (DTI), which may play an additional pathogenic role. This study aimed 
to determine whether such DTI and PET variations are also interrelated in a high-risk population of older 
hypertensive patients with only subjective memory complaints (SMC). 
Methods: Sixty older hypertensive patients (75±5 years) with SMC were referred to DTI and FDG-PET brain imaging, 
executive and memory tests, as well as peripheral and central blood pressure (BP) measurements. Mean apparent 
diffusion coefficient (ADCmean) was determined in overall white matter and correlated with the grey matter 
distribution of the metabolic rate of glucose (CMRGlc) using whole-brain voxel-based analyses of  FDG-PET images. 
Results: ADCmean was variable between individuals, ranging from 0.82 to 1.01.10-3 mm2.sec-1, and mainly in relation 
with CMRGlc of areas involved in Alzheimer's disease such as internal temporal areas, posterior associative 
junctions, posterior cingulum but also insulo-opercular areas (global correlation coefficient: -0.577, p<0.001). Both 
the ADCmean and CMRGlc of the interrelated grey matter areas were additionally and concordantly linked to the 
results of executive and memory tests and to systolic central BP (all p<0.05).  
Conclusion: Altogether, our findings show that cross-sectional variations in overall white brain matter are linked to 
the metabolism of Alzheimer-like cortical areas and to cognitive performance in older hypertensive patients with 
only subjective memory complaints. Additional relationships with central BP strengthen the hypothesis of a 
contributing pathogenic role of hypertension. 
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Introduction: The presence of an in-vivo gradient of activated microglia from proximal to distal regions in relation 
to the ventricular cerebro-spinal fluid (CSF) was investigated using positron emission tomography (PET) with 18F-
DPA714, and its impact on clinical progression was explored. 
Methods: Thirty-five patients with MS, classified as clinically worsening or stable according to their clinical disability 
changes over the 2 years preceding study entry, and 19 healthy controls (HC), underwent 3T MRI and 18F-DPA714-
PET. Individual maps of activated microglia were generated from PET-derived parametric maps. Two-mm thick 
distance rings from the ventricular CSF surface to periventricular white matter (PWM) and thalamus (TH) were used 
to calculate the gradient in activated microglia. Differences in percent volume and gradient of activated microglia in 
PWM and TH between groups were calculated with linear regressions. A one-way ANCOVA and Bonferroni-
corrected post-hoc t-tests was used to calculate differences in gradient between HC and worsening and stable 
patients in periventricular tissues.  
Results: tŀǘƛŜƴǘǎ ǎƘƻǿŜŘ ŀ ƎǊŜŀǘŜǊ ǇŜǊŎŜƴǘ ǾƻƭǳƳŜ ƻŦ ŀŎǘƛǾŀǘŜŘ ƳƛŎǊƻƎƭƛŀ ƛƴ t²a όǇҐлΦллоύ ŀƴŘ ¢I όǇҐлΦлллнύΣ ŀƴŘ 
ŀ ǎǘŜŜǇŜǊ ƎǊŀŘƛŜƴǘ ƛƴ ŀŘƧŀŎŜƴǘ ǘƛǎǎǳŜǎ όt²a ǇҐлΦллоΤ¢I ǇҐлΦллмύΣ ŎƻƳǇŀǊŜŘ ǿƛǘƘ I/Φ ¢ƘŜǊŜ ǿŀǎ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ƎǊƻǳǇ 
ŜŦŦŜŎǘ ƻƴ ǘƘŜ ƎǊŀŘƛŜƴǘ ƻŦ ŀŎǘƛǾŀǘŜŘ ƳƛŎǊƻƎƭƛŀ ŦǊƻƳ ǘƘŜ /{C ǘƻ ōƻǘƘ t²a όǇҐлΦллмύ ŀƴŘ ¢I όǇҐлΦлллсύΣ ǿƛǘƘ ǘƘŜ 
ƎǊƻǳǇ ƻŦ ǇǊƻƎǊŜǎǎƛƴƎ ǇŀǘƛŜƴǘǎ ǎƘƻǿƛƴƎ ǘƘŜ ǎǘŜŜǇŜǎǘ ƎǊŀŘƛŜƴǘ όt²aҐ-лΦсп҈ƳƳ-мΤ¢IҐ-мΦум҈ƳƳ-мύΦ tƻǎǘ-ƘƻŎ 
ŀƴŀƭȅǎŜǎ ǎƘƻǿŜŘ ǘƘŀǘ ǿƻǊǎŜƴƛƴƎ ǇŀǘƛŜƴǘǎ ǇǊŜǎŜƴǘŜŘ ŀ ǎǘŜŜǇŜǊ ƎǊŀŘƛŜƴǘ ƛƴ ōƻǘƘ t²a όǇҐлΦлллпύ ŀƴŘ ¢I όǇҐлΦллпύ 
ŎƻƳǇŀǊŜŘ ǘƻ I/Σ ŀƴŘ ƛƴ ¢I όǇҐлΦлпύ ŎƻƳǇŀǊŜŘ ǘƻ ǎǘŀōƭŜ ǇŀǘƛŜƴǘǎΦ 
 
Conclusion: We used 18F-DPA714-PET to demonstrate that activated microglia of MS patients was highest adjacent 
to the ventricles and then progressively decreased. This gradient was more pronounced in patients showing clinical 
deterioration. This increase in the microglial activation in periventricular areas might be triggered by CSF-derived 
factors and could mediate the subsequent development of neuro-axonal irreversible damage in MS.  
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Comparing predictors of cognitive decline and MCI-to-AD conversion in a 12-month follow-up study 
Julie Ottoy, Ellis Niemantsverdriet, Jeroen Verhaeghe, Ellen De Roeck, Hanne Struyfs, Charisse Somers, Leonie 
wyffels, Tobi Van den Bossche, Sara Van Mossevelde, Sarah Ceyssens, Sigrid Stroobants, Maria Bjerke, Sebastiaan 
Engelborghs and Steven Staelens. 
Background 
This study aimed to investigate the association between A-̡PET, CSF and MRI measures at baseline, and changes in 
cognition over a 12-month period in healthy controls (HC), MCI and AD dementia. In addition, it was determined 
which of the biomarkers are useful in the prediction of MCI-to-AD conversion. 

Methods 
Cortical A̡ -burden was quantified with PET using 18F-AV45 SUVRWM normalized to subcortical white matter. CSF 
measures included A̡1-42, A̡ 1-42/A 1̡-40, T-tau, T-tau/A 1̡-42 and P-tau181. MRI markers included hippocampal (HV) 
and cortical grey matter (CGV) volume. Cognitive functioning was measured by MMSE and RBANS scores. The 
clinical diagnosis was made by consensus of an expert panel (not biomarker-based). Associations between change 
in cognition and other baseline markers were investigated using ANCOVA corrected for gender, age, APOE- 4ʁ, 
education, baseline diagnosis, and time interval (HC=10, MCI=28, AD=8). Binary logistic regression was performed 
to test the effects of SUVR, CSF measures, HV, CGV, and cognition on MCI-to-AD conversion prediction (MCI=42). 
Results 
Higher SUVRWM and lower HV at baseline were significantly (not for CSF) associated with more cognitive decline 
(resp. ɲdelayed_recall (p=0.012), and both ɲMMSE (p=0.009) and ɲdelayed_recall (p=0.024)). 
Fifteen MCI subjects converted to AD (annual rate=36%). Except for PET and CSF, there was a significant difference 
(Mann-Whitney U-test) in MMSE (p=0.023), delayed_recall (p=0.030), visuoconstruction skills (p=0.008), HV 
(p=0.00005), and CGV (p=0.002) between converters and non-converters. These variables could significantly predict 
conversion, of which HV was the strongest single predictor (AUC=0.89, spec=89%, sens=64%). Addition of CGV 
significantly (p=0.015) increased conversion prediction (AUC=0.92, spec=89%, sens=71%). The addition of a third 
(visuoconstruction) and fourth (delayed recall) predictor to the HV/CGV model increased the AUC (0.96 and 0.97, 
resp.), although non-significant. 
Conclusion 
Higher baseline PET SUVRWM and lower MRI HV were associated with more cognitive decline. Also, MRI but not CSF 
or PET biomarkers could significantly predict short-term progression to AD in this study.   
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Neuroinflammation plays an important role in neurodegenerative diseases, such as Amyotrophic Lateral Sclerosis 
(ALS) [1, 2]. Currently, TSPO receptors are mostly used as neuroinflammation receptor target. However, their 
signal-to-noise ratio is low and genotype influenced. Therefore, other targets such as P2X7 receptors (P2X7R) have 
been investigated. P2X7R are upregulated on activated microglia with negligible expression elsewhere. 
[11C]JNJ54173717 is a promising P2X7 tracer and shows nanomolar affinity (1.6 nM) with low nonspecific binding 
and good blood brain barrier permeability [3].  
The main objective of this study was to compare [18F]DPA714, a second generation TSPO tracer, with 
[11C]JNJ54173717 on ALS brain specimens as well as in vivo in healthy volunteers (HV). 
Literature suggests  neuroinflammation in ALS is extensive in motor and negligible in occipital cortex [4-6], so 
differences in autoradiography uptake between both regions were calculated. Secondly, [11C]JNJ54173717 
dosimetry was assessed (30.4±2.4,2F/1M), followed by kinetic modelling ([11C]JNJ54173717 
(n=3,53.9±25.0,1F/2M); [18F]DPA714 (n=3,51.8±10.4,3F,1 HAB/2 MAB)). 
Autoradiography showed increased [18F]DPA714 uptake in motor compared to occipital cortex (ration 1.7) and full 
blocking (99.9%) after administration of cold PK11195. No difference was observed in [11C]JNJ54173717 uptake 
between both cortices with intermediate blocking (range 58-83%) with cold A740003 (Figure 1).  
Serial whole body scans resulted in an effective dose for [11C]JNJ54173717 of 4.47±0.32 microSv/MBq, compared 
to 17.2 microSv/MBq for [18F]DPA714 [7]. Regarding kinetic modelling, optimal fit was obtained using a two 
compartment model for both tracers. A lower distribution volume was seen for [18F]DPA714 (Figure 2). Brain 
kinetics of both tracers were relatively similar. 
In conclusion , ex vivo experiments using [18F]DPA714 showed better detection of neuroinflammation compared to 
[11C]JNJ54173717. However, P2X7 ligands may allow better detecting of early neuroinflammation as the P2X7 pore 
drives microglial activation [8]. For in vivo P2X7R imaging, [11C]JNJ54173717 is a safe PET ligand with higher 
distribution volumes in HV compared to [18F]DPA714. 
Figures 
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Figure 1: In vitro autoradiography binding studies on sections of brain tissue of 2 ALS patients. A. upper row: binding of [11C]JNJ54173717 
([11C] JNJ717) Bottom row: binding of [11C]JNJ717 in the presence of the P2X7R antagonist A740003 (20 µM). B. similar experiment with 
[18F]DPA714. Blocking was performed in the presence of  PK11195. 

 

 
Figure 2: In vivo brain distribution volume of [11C]JNJ717 (A) and [18F]DPA714 (B) in healthy volunteers (Logan analysis). Highest distribution 
volume is observed in the pons. 
  


