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Welcome to the EANM Congress 2016 in Barcelona

With great pleasure the European Association of Nuclear Medicine wel-
comes you to its 29™ Annual Congress in Barcelona, Spain.

The Annual EANM Congress 2016 offers attendees from all over the
world the broad perspective on basic, translational and clinical sci-
ence that makes nuclear medicine such an exciting and vibrant pro-
fession. The EANM Committees have made a tremendous effort to
put together a high-quality program for you to attend. You will not
only recognize the traditional elements that make our meeting stand
out, but also some novelties to further enhance your experience dur-
ing the meeting. Next to the clinicians, scientists and technologist in
nuclear medicine, we are especially proud to extend a special wel-
come to the numerous guests from outside our community, who will
deliver lectures and discuss multimodality molecular imaging, thera-
py, physics, basic science, technology from their perspective.

The 2016 plenary sessions will traditionally open on Sunday,
October 16 with Clinical Molecular Imaging (including the
Marie Curie Lecture by Prof. Sally Barrington from London,
UK on the role of nuclear medicine in malignant lymphoma),
followed by “Radiation — facts and figures” on Monday,
October 17. As part of the M2M - Molecule to Man track, which
has rapidly expanded to a track running over the full duration of
the meeting, the plenary session on Tuesday, October 18 will
focus on New Developments in Cancer Imaging and Therapy.
We are honored that Prof. Maria Blasco, one of leading scientists
in cancer research, will give a lecture based on her world-class
research. The traditional conclusion of the meeting on Wednesday,
October 19 will be the Highlights Lecture, presented by Prof.
Francoise Kraeber-Bodéré and Prof. Eric Aboagye.

The joint efforts of the EANM Committees will be visible
throughout the congress. Multi-committee collaborations are
reflected in the Molecule to Man (M2M) track which addresses
basic and translational research and in the Dosimetry and
Molecular Radiotherapy (Do.MoRe) tracks. Both tracks will run
throughout the Congress. To highlight the best proffered papers in
M2M and Do.MoRe tracks, both tracks will feature a Rapid Fire
session chaired by distinguished experts in the field, in which the
authors of the very best papers in these tracks are invited to give
a short plenary pitch of their work, followed by discussions with
you while gathering around posters detailing the work. The third
Rapid Fire session will again summarize the best presentations in
field of clinical oncology.

You will experience the best that clinical, translational and fundamental
nuclear medicine has to offer in an open, truly multidisciplinary setting
that is characterized our profession. The Scientific Program Committee,
representing all EANM Committees, received a total of 2201 abstracts, of
which 1881 were accepted for oral sessions (509 presentations) or poster
sessions (1372 presentations). For the first time the EANM Congress will
feature the Presidential session, a one-of-a-kind session during the meet-
ing presenting you works of excellence and late-breaking science.

In the pre-congress and the joint symposia, a large number of experts
from disciplines outside nuclear medicine together with experts from
the EANM Committees will provide new data and will share with you
how nuclear medicine contributes to better science and enhanced patient
care throughout the areas in which nuclear medicine is active. A special
symposium on radionuclide therapy has been organized by Dr. Savvas
Frangos, commemorating the pioneering work of Prof. Saul Hertz, who
performed the first radioiodine treatment of thyroid disease 75 years ago.
In collaboration with the European School of Nuclear Medicine,
the EANM Committees organized a full track of CME sessions,
again featuring many interactive sessions. As hybrid imaging is
one of the core contributions of nuclear medicine to today’s pa-
tient care, educational lectures on cross-sectional imaging to sup-
port interpretation of molecular imaging are an important part of
the educational program. The EANM Technologist Committee
contributes to a successful meeting with a full parallel program
of oral and poster sessions as well as Continuing Technologist
Education (CTE) sessions and courses.

It has been a true privilege for me to be allowed to act as your Congress
Chair for the EANM’16 Congress. The content of the meeting reflects the
team work of many professionals in our field who have devoted time and
effort to deliver the program in all its diversity. I am very grateful to all
members of the EANM Committees, the staff of the EANM Executive
Office, all speakers and session chairs and everyone involved in putting
this meeting together.

On behalf of the EANM community, I welcome you to the 29th
EANM Congress Barelona’16. 1 sincerely hope that you will en-
joy, discuss, learn and get inspired for the bright future of our
profession and that you will appreciate the many wonderful fea-
tures that Barcelona has to offer.

Prof. Dr. Wim J. G. Oyen
EANM Congress Chair 2014-2016
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Oral Sessions

PS1 — Saturday, October 15, 2016, 09:00 - 16:00, Hall 115
Pre-Congress Symposium 1: Imaging for Therapy with Statistical
SPECT/PET Reconstruction

PS01

General Introduction on Pre-Therapy Imaging for Predicting
Biodistribution under Therapy

G. Glatting; Medizinische Fakultdt Mannheim der Universitat
Heidelberg, Medizinische Strahlenphysik/Strahlenschutz, Mannheim,
GERMANY.

PS02

Introduction to Problems Related to Quantitative Imaging of SPECT
and PET

M. Ljungberg; Lund University, Dept Medical Radiation Physics, Lund,
SWEDEN.

PS03

Statistical Reconstruction Methods

M. Defrise; UZ Brussel, Department Nuclear Medicine, Brussels,
BELGIUM.

PS04
Compensation Methods in Statistical Reconstruction Methods
H. de Jong; UMC Utrecht, Utrecht, NETHERLANDS.

PS05
Quantitative Y-90 PET Imaging
H. de Jong; UMC Utrecht, Utrecht, NETHERLANDS.

PS06

Quantitative Y-90 SPECT Bremsstrahlung Imaging

M. Ljungberg; Lund University, Dept Medical Radiation Physics, Lund,
SWEDEN.

PS07

Quantitative Lu-177 SPECT Imaging

K. Sjogreen Gleisner; Lund University Hospital, Clinical Sciences,
Lund, Medical Radiation Physics, Lund, SWEDEN.

PS08
Quantitative 1-124 SPECT Imaging
W. Jentzen; Klinik fiir Nuklearmedizin, Essen, GERMANY.

PS09

Quantitative I-131 SPECT Imaging

Y. K. Dewaraja; University of Michigan, Department of Radiology, Ann
Arbor, UNITED STATES OF AMERICA.

PS10

Developments in New Hardware

S. Walrand; Saint-Luc, Université Catholique de Louvain, Nuclear
Medicine Center, Brussels, BELGIUM.

PS2 — Saturday, October 15, 2016, 09:00 - 12:00, Hall 111
Pre-Congress Symposium 2: Radionuclide Therapies of Brain
Tumours

PS12

WHO 2016 Classification of CNS Tumours; Incorporation of
Diagnostic and Prognostic Molecular Markers

P. Wesserling; Radboud UMC, Nijmegen, NETHERLANDS.

PS13

Challenges in Imaging for Diagnosis and Management of Brain
Tumours

A. Waldman; Charing Cross Hospital, Department of Imaging, London,
UNITED KINGDOM.

PS14

The Potential of PET for Guiding Therapy in Brain Tumours

K. Herholz; University Of Manchester, Wolfson Molecular Imaging
Centre, Manchester, UNITED KINGDOM.

PS16

Surgical Management with Standard Techniques and New
Approaches

J. Barcia; Hospital Clinico San Carlos, Department of Neurosurgery,
Madrid, SPAIN.

PS17

Treatment Management in Adults and Children with Brain Tumours
- Insight on Clinical Trials

A. Salmaggi; Ospedale di Lecco, Lecco, ITALY.

PS18

Radiotherapy and Brain Tumours - How and When?

A. L. Grosu; University Medical Center Freiburg, Department of
Radiation Oncology, Freiburg, GERMANY.

PS19

Radionuclide Therapy in Brain Tumours

F. Forrer; Kantonsspital St. Gallen, Department of Radiology and
Nuclear Medicine, St. Gallen, SWITZERLAND.

PS4 — Saturday, October 15, 2016, 09:00 - 12:00, Hall 116
Pre-Congress Symposium 4: Myocardial Perfusion Imaging in
Clinical Routine - From SPECT/PET to Hybrid Imaging

PS20

How to Speak Cardiology - Risk Factors, Medications, the ECG,
Stress Testing

H. Verberne; Academic Medical Center, Department of Nuclear
Medicine, Amsterdam, NETHERLANDS.

PS21

Clinical Indications for SPECT and PET MPI - Patient Selection
delete etc.

D. Wolinsky; Cleveland Clinic Florida, Weston, UNITED STATES OF
AMERICA.
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PS22

SPECT/CT and PET/CT Hybrid Imaging - How and When?

S. Dorbala; Brigham and Women's Hospital, Department of Radiology,
Boston, UNITED STATES OF AMERICA.

PS23

Patient-Centered Imaging and Radiation Dose Reduction Strategies
E. Depuey; Mount Sinai Hospital, New York, UNITED STATES OF
AMERICA.

PS24

Case Review - A Systematic Approach to Interpreting and Reporting
MPI SPECT(/CT)

A. Todica; Klinikum GroBhadern, University of Munich, Departement of
Nuclear Medicine, Munich, GERMANY.

PS25

Case Review - A Systematic Approach to Interpreting and Reporting
MPI PET(/CT)

R. Sciagra; University of Florence, Department of Nuclear Medicine,
Florence, ITALY.

PS26

Effective Reporting for Patient Risk Stratification and Management
B. Abboett; Rhode Island Hospital, East Greenwich, UNITED STATES
OF AMERICA.

PS6 — Saturday, October 15, 2016, 09:00 - 12:00, Hall 113
Pre-Congress Symposium 6: Advances in Hybrid Imaging in
Musculoskeletal Infections

PS28

‘What do Clinicians Wants to Know from the Imaging Specialists?
P. Jutte; Orthopaedic Surgery, University Medical Center Groningen,
Groningen, NETHERLANDS.

PS29

New Available Tests to Diagnose Musculoskeletal Infections

A. Cataldo; National Institute for Infectious Diseases, Clinical
Department, Rome, ITALY.

PS30

Radiologic Imaging of Musculoskeletal Infections

V. Cassar-Pullicino; The Robert Jones and Agnes Hunt Orthopaedic
Hospital, Department of Diagnotic Imaging, Oswestry, UNITED KINGDOM.

PS31

Hybrid Imaging of the Painful Joint

W. van der Bruggen; Slingeland Ziekenhuis, Dept. Radiology and
Nuclear Medicine, Doetinchem, NETHERLANDS.

PS32

Imaging the Painful Spine (Including the New Joint Society Endorsed
Guidelines for Imaging Spondylodiscitis)

E. Lazzeri; Centro Regionale Medicina Nucleare, Azienda Ospedaliero
Universitaria Pisana, Pisa, ITALY.

@ Springer

PS33

Imaging Peripheral Bone Infection (Including the New Joint Society
Endorsed Guidelines)

A. Glaudemans; University Medical Center Groningen, Nuclear
Medicine and Molecular Imaging, Groningen, NETHERLANDS.

PS34

Imaging Prosthetic Joint Infection (Including the New Joint Society
Endorsed Guidelines)

O. Gheysens; KU Leuven, Leuven, BELGIUM.

PS8 — Saturday, October 15, 2016, 09:00 - 16:00, Hall 114
Pre-Congress Symposium 8: Challenging the Brain: Imaging
Neurotransmitter Release

PS36

Radiotracers for Measuring Endogenous Neurotransmitter Release
C. Halldin; Psychiatry Section, Department of Clinical Neuroscience,
Stockholm, SWEDEN.

PS37

Methodological Considerations for Measuring in Vivo Neurotransmitter
Release

A. Lammertsma; VU University medical center, Department of Nuclear
Medicine & PET Research, Amsterdam, NETHERLANDS.

PS39

Striatal Dopamine Release - From Pharmacologic to Non-Pharmacologic
Challenges

J. Booij; Academic Medical Center, Nuclear Medicine, Amsterdam,
NETHERLANDS.

PS40

Extrastriatal Dopamine Release

E. van de Giessen; Academic Medical Center, University of Amsterdam,
Nuclear Medicine, Amsterdam, NETHERLANDS.

PS42

Serotonin Release - Promises and Pitfalls

G. Knudsen; Copenhagen University Hospital Rigshospitalet,
Neurobiology Research Unit 9201, Copenhagen, DENMARK.

PS43

New Ways to Image Noradrenaline

S. Finnema; Yale University, PET Center, New Haven, UNITED
STATES OF AMERICA.

PS45

Measuring Endogenous GABA Release

J. Myers; Imperial College London, Division of Brain Sciences, Centre
for Neuropsychopharmacology, London, UNITED KINGDOM.

PS46

Effects of Psychotropic Medications on the Developing Brain (ePOD)
- A Case for Pharmacological MRI

L. Reneman; Academic Medical Center, Department of Radiology,
Amsterdam, NETHERLANDS.
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PS3 — Saturday, October 15, 2016, 13:00 - 16:00, Hall 111
Pre-Congress Symposium 3: Strategies in Endocrine Tumours

PS49
Novel Developments in Adrenocortical Carcinoma
C. Bluemel; University of Wuerzburg, Wuerzburg, GERMANY.

PS50

F-18-Choline-PET/CT vs MIBI-Scintigraphy in Parathyroid
Adenomas

W. Langsteger; St Vincent's Hospital, PET - CT Center LINZ, Nuclear
Medicine & Endocrinology, Linz, AUSTRIA.

PS51

Renaissance of Redifferentiation in Thyroid Cancer

J. Nagarajah; University Hospital Essen, Nuclear Medicine, Essen,
GERMANY.

PS52

New MTC Guidelines and Role of Nuclear Medicine

G. Treglia; Oncology Institute of Southern Switzerland, Bellinzona,
SWITZERLAND.

PS53

Low versus High Activities in Ablation - Open Discussion

U. Mallick; FREEMAN HOSPITAL, NCCC, ONCOLOGY, Newcastle
Upon Tyne, UNITED KINGDOM.

PS54

Low versus High Activities in Ablation - Open Discussion

F. A. Verburg; University Hospital Aachen, Dept. of Nuclear Medicine,
Aachen, GERMANY.

PS5 — Saturday, October 15, 2016, 13:00 - 16:00, Hall 116
Pre-Congress Symposium 5: Multimodality Imaging — Opportunities
and Challenges

PS56

Multimodality Imaging — Opportunities and Challenges — General
Aspects

G. van Dam; University of Groningen, Groningen, NETHERLANDS.

PS57
Opportunities and Challenges of Compounds for Multimodality
Imaging

PS58

In Vivo Imaging of Tumor Metabolism and Acidosis by Combining
PET and MRI-CEST pH Imaging

S. Aime; Molecular Imaging Center, Torino, ITALY.

PS59

Combined Optical and Nuclear Medicine Imaging

W. Cai; University of Wisconsin-Madison, Department of Radiology and
Medical Physics, Madison, UNITED STATES OF AMERICA.

PS7 — Saturday, October 15, 2016, 13:00 - 16:00, Hall 113
Pre-Congress Symposium 7: Radionuclide Support Crisis — An
Update: what will happen?

PSé61

Global Update on Mo-99

S. Schwarz; Washington University School of Medicine, Washington,
UNITED STATES OF AMERICA.

PS62
Overview from the European Industrial Perspective
J. VANDERHOFSTADT; LR.E., Fleurus, BELGIUM.

PS63

Cyclotron-Produced Tc-99m

R. Harper; Centre for Probe Development and Commercialization
Hamilton Health Sciences, Hamilton, CANADA.

PS64

Alternative Cyclotron-Produced Radionuclides

L. Perk; Radboud university medical center, Radboud Translational
Medicine, Nijmegen, NETHERLANDS.

101 — Sunday, October 16, 2016, 08:00 - 09:30, Auditorium
CME 1 - Paediatrics/Oncology/ELI: PET in Lymphoma: What are
the New Fields in Adult and Paediatric Practice?

OP001

Early Response PET in Paediatric Lymphoma - Qualitative Criteria
or qPET?

R. Kluge; Universitit Leipzig, Klinik und Poliklinik fiir Nuklearmedizin,
Leipzig, GERMANY.

OP002
PET in Peripheral T Cell Lymphoma
A. Cottereau; Henri Mondor, Nuclear Medicine, Paris, FRANCE.

OP003

PET Combined with Biological Data in Lymphoma

A. Gallamini; A. Lacassagne Cancer Center, Research, Innovation and
statistics department, Nice, FRANCE.

102 — Sunday, October 16, 2016, 08:00 - 09:30, Hall 211
Joint Symposium 1 - EANM/EULAR: Spondyloarthropathies

OP004b

Clinical Challenges in the Management of Spondyloarthropathies:
‘What the Clinician Wants to Know From SPECT/CT and PET/CT
Imaging?

G. Hayem; Hospital Bichat - Claude-Bernard, Department of
Rheumatology, Paris, FRANCE.

OP005

Radiopharmaceuticals for Imaging Rheumatic Diseases (RA, SS,
Vasculitis)

A. Versari; S. Maria Nuova Hospital, Nuclear Medicine, Reggio Emilia,
ITALY.
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OP006

Advances in the Radiologic Assessment of (Suspected) Spondy-
loarthropathy: Role and Limitations of Whole-Body MRI

V. Zubler; Universitiatsklinik Balgrist, Radiologie, Zurich,
SWITZERLAND.

OP007a

Radionuclide Imaging in Spondyloarthropathy: A Revival Through
Hybrid Imaging?

A. Versari; S. Maria Nuova Hospital, Nuclear Medicine, Reggio Emilia,
ITALY.

103 — Sunday, October 16, 2016, 08:15 - 09:45, Hall 117
CTE 1: Radiation Protection and Dose Optimisation (Tech Guide
Book Launch)

OP008

Interaction of Radiation with Matter

A. K. Krizsan; Medical and Health Science Center, University of
Debrecen, Nuclear Medicine, Debrecen, HUNGARY.

OP009

Radiobiology Principles

L. Lundholm; Stockholm University, Centre for Radiation Protection
Research, MBW Department, Stockholm, SWEDEN.

OP010

Nuclear Medicine and PET Department Design Considerations

E. A. Bailey; Royal North Shore Hospital, Department of Nuclear
Medicine, Sydney, AUSTRALIA.

104 — Sunday, October 16, 2016, 08:00 - 09:30, Hall 112
Do.MoRe: Clinical Dosimetry for 90Y Radioembolisation

OPo011

Personalized treatment planning in radioembolization of
Hepatocarcinoma with 90 Y glass microspheres: update of clinical
outcomes in the Milan experience

M. Maccauro', C. Spreaﬁcoz, C. Chiesa', M. Mira!, M. De Nila', R.
Romito®, C. Morosi?, C. Sposito3, S. Bhoori®, G. Aliberti!, E. Seregnil,
G. Tagliabue4, F. Crippal, A. Marchiand?, V. Mazzaferro’; lDepartment
of Nuclear Medicine, Fondazione IRCCS Istituto Nazionale Tumori,
Milan, Milan, ITALY, 2Department of Radiology, Fondazione IRCCS
Istituto Nazionale Tumori, Milan, Milan, ITALY, 3Department of
Surgery, Fondazione IRCCS Istituto Nazionale Tumori, Milan, Milan,
ITALY, “Department of Epidemiology, Fondazione IRCCS Istituto
Nazionale Tumori, Milan, Milan, ITALY.

Aim: to compare the clinical outcome of radioebolization (TARE) with
%Y glass microspheres in Hepatocarcinoma (HCC), after ™ Tc-MAA
SPECT personalized treatment planning with respect to the standard
“120 Gy to lobe” glass microspheres indication. Methods: two sequential
cohorts of intermediate/advanced HCC patients were treated. 52 patients
(cohort 1) were enrolled in a phase II prospective study (Mazzaferro
Hepatology 2013) with tight exclusion criteria: tumor burden >50%,
anti-tumor therapy including drug treatment within 30 days before
TARE, previous TACE, complete PVT. Therapeutic activity was chosen
according to the standard indications (120 Gy to lobe). 166 sequential

@ Springer

"real life" patients were enrolled in cohort 2. Child A of this cohort were
treated according to a *™Tc-MAA SPECT personalized treatment plan-
ning. This aimed to the maximal tumor dose with a dose limit to whole
parenchyma of 75 Gy, in order to keep the liver decompensation rate
below 15%, as obtained in cohort 1. Further dose reduction for Child B
cases was applied. For a meaningful comparison, we tried to identify a
subcohort 2 of 110 patients, homogeneous to cohort 1, applying retro-
spectively most of the exclusion criteria of cohort 1: complete PVT, tumor
burden >50%, concomitant sorafenib. Patients with previous TACE were
included. Liver decompensation within 6 months was considered exclud-
ing cases clearly attributable to progression. Results: Treatment related
liver decompensation rate in Child A patients of subcohort 2 (15/
106=14%) was maintained as in cohort 1 (6/43=14%), as
programmed.The median overall survival of subcohort 2 was identical
to cohort 1: 15 months, 13 months for PVT and 17 months for non PVT
patients. Discussion: The absence of the expected gain in survival is
attributed to tumor volumes of subcohort 2 of double size than in cohort
1. Lesion volume in subcohort 2 versus cohort 1 were average 186 cc vs
93 cc, median 70 cc versus 22 cc (p<0.001); for non PVT median 49 cc
versus 9 cc (p=0.001) and for PVT, median 83 cc vs 31 cc (p=0.02).
Conclusion: Personalized treatment planning was able to maintain the
same overall survival and toxicity rate previously obtained with standard
method, despite patient of subcohort 2 were less selected, representing the
real life, and with twice larger lesion volumes. In order to validate the
impact of personalized treatment planning on patient outcome, we rec-
ommend a new setting of a randomized study, with deep attention to
many clinical details.

OP012
Subjective vs Objective Y90 dosimetry based on MAA

M. Tann], P. Hastel, V. Aaron', T. Laroche', T. Mauxionz, M. R.
Dreher?, S. Persohn', M. S. Johnson'; 'Indiana University Health, india-
napolis, IN, UNITED STATES, ZBTG, London, UNITED KINGDOM.
Distribution of °°™Tc-MAA and °°Y Glass Microspheres in
Hepatocellular Carcinoma: A Subjective Versus Objective Analysis

Aim: The ideal radioembolization treatment provides optimal therapeutic
dose to the tumor without exceeding the tolerable dose to normal liver
tissue. Pre-treatment personalized dosimetry, based on the absorbed dose
distribution calculated from **™Tc-MAA, shows potential for improving
radioembolization treatment. Currently, most pre-treatment absorbed
dose (AD) calculations assume that **™Tc-MAA and °°Y have the same
distribution. These assumptions are mainly based off subjective similar-
ities in appearance. Our goal was to compare subjective analysis of the
distribution of ™Tc-MAA and °°Y, in both tumor and whole liver nor-
mal tissue (WLNT), with objective absorbed doses calculated from
99mTc-MAA/SPECT and *°Y PET/CT. Material/Methods: From 2013-
2014, 84 patients with HCC underwent °°Y glass microsphere
radioembolization with pre-treatment **™Tc-MAA SPECT and post-
treatment °°Y PET/CT. SPECT, PET, and CT images were fused (3
blinded reviewers) and the WLNT and the largest lesions (5 lesions max-
imum) were segmented (MIM software Inc.). The AD was calculated
using the MIRD methodology. Two Nuclear Medicine radiologists then
subjectively evaluated the SPECT and PET images and graded tumor to
background uptake (4 point scale) for all tumors on both SPECT and PET.
Direct subjective comparison between **"Te-MAA and °°Y, in both tu-
mors and WLNT, was performed using a 3 point scale (complete/near
complete, moderate, poor/no agreement). Objective and subjective agree-
ments between reviewers and between **™Tc-MAA and ™Y (Bland
Altman - 95% limit of agreement [LoA], Non parametric Kruskal-
Wallis, Mann-Whitney and Wilcoxon tests) were analyzed. Results:
Objective analysis demonstrated a clinically acceptable LoA between
Mo MAA and *°Y for WLNT AD (LoA= [-15;15] Gy; Bias=0 Gy).
However, the LoA for tumor AD was deemed clinically unacceptable
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(LoA= [-355;327] Gy; Bias=-14Gy). Subjectively, 87%+3% of patients
show either moderate to complete agreement between 99Tc-MAA and
90Y distribution for WLNT and 90%=+5% of patients show moderate to
complete agreement in distribution within tumors. Agreement between
reviewers was found clinically acceptable but non-statistically significant
(p>0.05). We also found a significant correlation between AD and sub-
jective tumor to background uptake for both agents (p<0.05), particularly
for one reviewer (p<0.001). Conclusion: *™Tc-MAA and *°Y demon-
strate a subjectively similar distribution, in both tumors and WLNT, for
the majority of the cases. However, this subjective similarity does not
match the poor objective agreement between **Tc-MAA and °°Y in
tumors. Importantly, the objective correlation between **"Tc-MAA and
%Y in WLNT is clinically acceptable, agreeing with the subjective
impressions.

OP013
Downstaging intermediate and advanced HCC using radioembolization
therapy, a difficult but achievable strategy

M. Manfredi'?, P. Carbonatto!, A. Codegonel, E. Richetta', M.
Tabone', R. E. Pellerito'; 'Azienda Ospedaliera Ordine Mauriziano,
Torino, ITALY, 2Azienda Ospedaliero-Universitaria Citta della Salute e
della Scienza, Torino, ITALY.

In patients with unresecable hepatocarcinoma (HCC) due to portal
venous thrombosis, large or multifocal tumour, or vascular proxim-
ity, Y-90 radioembolization (TARE) results in a good benefit in
overall survival (OS). This approach also raises the possibility of
patient downstaging, showing promising results in allowing salvage
surgery for large HCCs, as evaluated in this prospective pilot study.
Between 2011 and 2014, 22 patients with HCC unsuitable for
chemoembolization, showing conserved liver function and good
performance status, were enlisted to receive TARE with
downstaging purpose. According to hepatic angiography and Tc-
99M scintigraphy, due to technical reasons, TARE was not feasible
for 5 patients, that received the best possible care. The remaining 17
patients underwent one or more TARE treatments and were re-
evaluated for restaging. The downstaging was possible in 5 out of
17 cases: 4 patients underwent resection surgery and 1 underwent
transplantation. On the opposite, surgery was not possible for the
other 12 patients, in 11 cases for insufficient tumor regression, un-
suitable tumor localization or pathology progression, while in the
remaining patient the transplantation was feasible, but no liver was
available leading the patient to suffering from pathology progres-
sion. All the patients were followed until death or until March 2016.
This prospective pilot study defines three subgroups of patients with
significant differences in OS (Log-rank test P= 0,03): (1) the ones
that are not suitable for TARE, with no other possible therapy than
Sorafenib or palliative treatments, probably due to a more aggres-
sive pathology, as suggested by significantly higher Alpha-
fetoprotein and tumor dimension compared with the other groups
(median survival: 11 months); (2) the ones that, despite TARE treat-
ment, did not achieve surgical requirements, showing better survival
rates, comparable to chemioembolization treatment (median surviv-
al: 17 months); and (3) a group that following TARE had access to
surgery, that showed the better OS with more than 50% patients
alive at the end of the study. In conclusion, downstaging was pos-
sible in a small subgroup of patients, moreover TARE treatment
alone was sufficient to increase survival. This study suggests a
new possible approach for the treatment of intermediate and ad-
vanced HCC that, although not validated by extensive studies, can
be safely applied in centers where TARE is available, following
accurate selection of patients. However, further investigation is
needed, to better define the HCC population in which TARE could
lead to surgery.

OP014
Dose-Response Relationship Evaluation in Selective Intraarterial
Radionuclide Therapy

N. Alan Selcuk!, T. Toklu!, S. Karaaslan®, A. Ozgen3, O. Eren*, L.
Kabasakal’; 'Yeditepe University Hospital, Dept. of Nuclear Medicine,
Istanbul, TURKEY, 2Yeditepe University, Dept. of Physics, Istanbul,
TURKEY, *Yeditepe University Hospital, Dept. of Radiology, Istanbul,
TURKEY, *Yeditepe University Hospital, Dept. of Oncology, Istanbul,
TURKEY, >Istanbul University, Cerrahpasa Medical School, Dept. of
Nuclear Medicine, Istanbul, TURKEY.

Aim: To evaluate dose-response relationship in transarterial
radioembolization (TARE) using microspheres loaded with Yttrium-90
in the treatment of primary and metastatic tumors of the liver. Methods: A
retrospective analysis were performed on 25 adult patients with primary
(4 patients) and secondary (21 patients) tumors of the liver who
underwent 39 course of treatment. Twenty-nine of them were standard
TARE and 10 were superselective TARE. Four patients had primer liver
cancer, 8 patients had metastasis of colorectal carcinoma, 4 patients had
metastatic breast carcinoma, 3 patients had gastric cancer and 6 patients
had other cancer with liver metastases. Tumor, healthy injected liver dose
(HILD) and total healthy whole liver doses (HWLD) were evaluated.
Doses were calculated using Medical Internal Radiation Dosimetry
(MIRD) with partition model. Treatment results were grouped as com-
plete or partial response, and progression of disease in the targeted area.
Dose values were compared in these two groups. Follow-up of the pa-
tients were made by using PET-CT and contrast enhanced magnetic res-
onance imaging and/or computed tomography. Results: Mean follow-up
time was 7.8 months. Progression was observed in 7 patients, while
complete or partial response were detected in the rest of the patients.
Four patients were died because of extrahepatic disease while one was
died due to liver failure during follow-up. Mean tumor dose, HILD and
HWLD were 204.7+77.2 Gy, 72.2+20.3 Gy and 25.4+13.0 Gy, respec-
tively. Radiation induced liver disease (RILD) was not observed in any
patient. Mean tumor dose was 183.3+65.5 Gy in progressive group while
207.1+£79.2 Gy in responsive group. Conclusion: According to our re-
sults, minimum of 200 Gy tumor dose seems to be necessary for a suc-
cessful treatment, although statistically significant difference in tumor
doses was not observed. HILD of up to 110 Gy is generally tolerated
by liver.

OP015
Correlation Between Pre-Treatment **™Tc-MAA SPECT and Post-
Radioembolization °°Y PET

N. M. Maughan, K. J. Fowler, R. Laforest, A. Sharma, J. Olsen, C. K.
Speirs, T. DeWees, S. Markovina, P. J. Parikh, N. E. Saad; Washington
University in St. Louis, Saint Louis, MO, UNITED STATES.

Aim: In this study, we investigated the role of pre-treatment **™Tc-MAA
SPECT to predict individual lesion response, as well as its correlation
with post-treatment PET. Materials and Methods: 22 patients who re-
ceived standard-of-care pre-treatment **™Tc-MAA SPECT/CT, *°Y
radioembolization, and follow-up imaging at our institution were includ-
ed in this retrospective analysis. Patients received a PET/MRI after
radioembolization according to an IRB-approved protocol. Regions of
interest were drawn and approved by a board-certified radiologist on
the contrast-enhanced MRI from PET/MRI and on 3-6 month follow-up
imaging. We classified response based on VRECIST criteria. Both *°Y
PET and **™Tc-MAA SPECT images were rigidly registered and fused to
the contrast-enhanced MRI. Dose from °°Y PET was calculated by con-
volving the activity with a dose point kernel (DPK), with dose from the
lower resolution **™Tc-MAA SPECT calculated using the local deposi-
tion method. Dose was normalized and scaled according the amount of
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delivered *™Tc-MAA and *°Y activities, respectively. Dose metrics pre-
viously shown to be predictive of response—D70 and Dgyerage—Were
compared between **™Tc-MAA SPECT and *°Y PET using Spearman’s
Correlation test. D70 and Dyyerage from *"Te-MAA SPECTand *°Y PET
were also assessed for their ability to predict response using Logistic
Regression. Results: A total of 83 lesions were identified in both PET/
MRI and follow-up imaging: 41 metastatic colorectal cancer (mCRC), 39
hypervascular lesions (hepatocellular carcinoma, neuroendocrine tumor,
and thymic carcinoid), and 3 metastatic esophageal cancer. D70 and
Dayerage Were correlated between SPECT and PET for hypervascular le-
sions (r=0.53 and 0.57, p<0.05) and for mCRC (r=0.31 and 0.36, p<0.05).
While D70 and Dyyerage from %Y PET were predictive of response in
mCRC (p<0.05), neither of these dose parameters from PTe-MAA
SPECT were predictive of response in any group (p>0.05). There was a
strong and significant correlation for Dyyerage in the treated lobe of the
liver between *™Tc-MAA and *°Y (1=0.89, p<0.0001). Conclusion: The
strong correlation for Dyyerage in the treated lobe of the liver between
9MTe-MAA and *°Y may be useful for estimating possible toxicity
levels. The weaker correlation between tumor dose measured on the
two modalities suggests that the pre-treatment **™Tc-MAA SPECT may
be useful for qualitative predictions of microsphere distribution but not
for quantitative predictions of lesion response. This may be due to chang-
es in liver blood flow or catheter position. This study further emphasizes
the unique role of post-treatment dosimetry in *°Y radioembolization.

OP016
Usefulness of *™Tc-MAA scan for *’Y-Radioembolization planning
in 532 patients

L. Sancho, M. Rodriguez-Fraile, E. Prieto, V. Moran, D. Martinez-
Urbistondo, D. Martinez-Urbistondo, M. Iharrairaegui, J. Marti-
Climent, J. Arbizu, J. Bilbao, B. Sangro; Clinica Universidad de
Navarra, Pamplona, SPAIN.

AIM: To determine whether *™Tc-MAA scan results that will contrain-
dicate °*Y-Radioembolization as it was initially designed can be predicted
from baseline patient and tumor characteristics. MATERIALS AND
METHODS: A single-centre retrospective study of patients that
underwent ™ Tc-MAA scan planning for radioembolization using *°Y
resin microspheres was conducted between 2006 and 2015. Baseline
tumor and patient characteristics were compared between the group of
patients in which the results of *™Tc-MAA scan led to contraindication
of *°Y-Radioembolization and the group that was treated as initially
planned. Patients were dismissed as the result of the ™ Tc-MAA for three
main causes, two objective ones [high lung shunt fraction (HLSF) and
extrahepatic uptake (EU)] and a single subjective one [mismatch between
9MTe-MAA and intrahepatic tumor distribution (MM)]. Variables that
carried an independent risk of resulting in contraindication were identified
by logistic regression analysis. The ability of these variables to predict
contraindication was obtained. RESULTS: A total of 532 patients (365
males) with hepatocellular carcinoma (n=217), cholangiocarcinoma
(n=31) and liver metastases from colorectal cancer (n=142), neuroendo-
crine tumors (n=49), or other tumors (n=93) were identified. *°Y-
Radioembolization was contraindicated in 48 patients as the result of
the **™Tc-MAA scan findings due to objective causes [HLSF (n=29) or
EU (n=19)] and in 73 patients as a result of subjective causes (MM). For
objective dismissal, an association was found between HLSF and vascu-
lar invasion (VI) (OR 5,58[95%Cl1:2,56-12,2] p<0,01) and for EU the
association was found with the presence of secondary tumors (ST) (OR
3,6 [95%C1:1,75-7,39] p<0,01) and prior intraarterial chemotherapy (OR
2,3 [95%CI:1,06-4,9] p<0,01). The negative predictive value (NPV) for
VI and high LSF was 97%, for ST and EU was 99% and for both of them
versus contraindication was 92%. Variables significantly related with the
subjective cause of dismissal (MM) were the presence of uninodular
tumors (OR 0,839 [95%CI: 1,227-4,367] p<0,01) and prior
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antiangiogenic drugs (OR 1,036 [95%C1:1,583-5,018] p<0,01), both of
them with a NPV of 89%. CONCLUSION: The presence of vascular
invasion, secondary tumors, uninodular tumors and antiangiogenic drugs
independently predicted *°Y-Radioembolization contraindication based
on the results of the *™Tc-MAA scan. Nevertheless, the lack of strong
discrimination power emphasizes the value of **™Tc-MAA scan in the
workup of *°Y-Radioembolization. The absence of either of them iden-
tifies a group of patients with very low risk of contraindication. However,
the severity of complications encourage the use of **™Tc-MAA scan.

OP017

Advancing Post-Radioembolization Yttrium-90 Imaging: The
Clinical Impact of Time-of-Flight in Next-Generation Digital PET/
CT versus Conventional PET/CT Systems

C.L.Wright', K. Binzel', J. Zhang', E. Wuthrick', P. Maniawski*, M. V.
Knoppl; 'The Ohio State University, Columbus, OH, UNITED STATES,
2Philips Healthcare, Cleveland, OH, UNITED STATES.

Aim: Yttrium-90 (°°Y) microspheres are used to selectively embolize
tumor-associated neovasculature as well as deliver therapeutic doses
of radioactivity to unresectable malignant/metastatic liver lesions
(radioembolization). Bremsstrahlung is currently used for post-
therapy detection of °°Y microsphere radioactivity, but is limited
by poor *°Y-to-background contrast and quantitative dosimetry. *°Y
produces a small fraction of annihilation photons which can be im-
aged using conventional photomultiplier tube-based PET (cPET).
New, solid-state, digital photon counting PET (dPET) detectors pro-
duce best-in-class time of flight (ToF) timing resolution, ~325 ps.
This study evaluates the clinical impact of ToF on image quality and
post-therapy volumetric assessment of °°Y radioactivity following
radioembolization using both cPET/CT and dPET/CT. Materials
and Methods: Standard bremsstrahlung (bSPECT, Symbia T16,
Siemens) was performed for 15 patients within a few hours follow-
ing interventional radioembolization with °*Y microspheres, with an
acquisition time of 22m. Pre-commercial release dPET/CT (Vereos,
Philips) and cPET (Gemini TF 64, Philips) imaging was performed.
Both were performed 4 - 50 h following radioembolization with an
acquisition time of 21m each. PET data were reconstructed with and
without ToF. °°Y image characteristics and isocontoured activity
volumes were evaluated by matched comparison using the
Intellispace Portal workstation including comparison with bSPECT/
CT. Results: When compared with bSPECT/CT, dPET detection of
20y radioactivity provided markedly improved image quality, excep-
tional °°Y-to-background contrast and more precise volumetric as-
sessment of intrahepatic °°Y activity when ToF enabled reconstruc-
tions were utilized. On the other hand, non-ToF dPET reconstruc-
tions demonstrated °°Y-to-background contrast and image quality
which was poorer than ToF dPET but better than bSPECT. For
dPET, no significant differences in the intrahepatic *°Y activity vol-
umes were noted for ToF and non-ToF reconstructed data sets when
using 1% isocontours. *°Y activity volumes were consistently larger
on cPET. Non-ToF cPET volumes were even more greatly skewed.
Conclusion: Currently *°Y imaging is arduous due to long image
acquisition times necessary for cPET imaging or the low image
quality/limited quantitative capability of bremsstrahlung imaging.
These results demonstrate that ToF dPET image quality is superior
to non-ToF dPET as well as cPET and bSPECT. The faster timing
resolution of ToF dPET likely contributes to more precise localiza-
tion of °°Y internal pair production events and less partial volume
effect. It is expected that dPET technology will enable new strategies
for °°Y image acquisition and reconstruction, contributing to faster
imaging with better image quality, dose quantification and predictive
response assessment in patients treated with existing and new *°Y-
based theranostics.
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OP018
Differences Between Free-Breathing and Breath-Hold CT for
Application in SIRT Dosimetry

A. Thyroﬁd, J. C. Sanders'?, T. Kuwert', M. Beck!, P. Ritt'; 'Clinic of
Nuclear Medicine - University Hospital Erlangen, Erlangen,
GERMANY, *Pattern Recognition Lab - University of Erlangen-
Nuremberg, Erlangen, GERMANY.

Aim In Selective Intra-arterial Radio Therapy (SIRT) of liver tumors with
Y-90 loaded microspheres, prevailing compartment models for dosimetry
assume that the deposited energy dose due to treatment is proportional to
the injected Y-90 dose and inversely proportional to the liver volume. For
the pre-therapeutic SPECT/CT-based dosimetry, a wide range of SPECT/
CT systems is used, including numerous devices which are not suited for
achieving the necessary scanning speed for breath-hold CT imaging of
the abdomen. Respiratory artifacts in these slow CT acquisitions could
result in an erroneous CT-based volume determination, which would lead
to incorrect dosimetry. The aim of this study was to assess the differences
in liver volume determination between slow, free-breathing and fast,
breath-hold CT acquisitions. Material and Methods In 14 patients,
breath-hold (Siemens Biograph mCT, 40 CT detector slices) as well as
free-breathing (Siemens Symbia T2, 2 detector slices) CTs were acquired.
The time difference between the two acquisitions was 8.7+3.8 (1-15)
days. The liver volume was determined by manual segmentation of the
transaxial CT slices by one experienced reader. The breath-hold CT was
considered as ground-truth. Additionally, the intra-reader variability was
measured by segmenting 10 acquisitions for a second time after sufficient
temporal distance. Results The average volume difference between
breath-hold and free-breathing CT was 5.8+4.6% (p<0.001), ranging
0.1-14.1%. This corresponds to a volume difference of 101£82 (1-271)
ml. The intra-reader variability was 0.4+0.3% (0.1-1.3%). 5 and 8
datasets had lower and higher volumes, respectively, in the free-
breathing versus the breath-hold acquisitions, with one dataset having
an equal volume. Conclusion Determination of liver volume based on
free-breathing CT examinations results in significant volume inaccura-
cies. These errors directly affect SIRT dosimetry, and, depending on the
respiratory movement relative to the patient table motion during the CT
acquisition, the volume may be either over- or under-estimated.
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PSMA Targeting

K. Kopka; DKFZ, Radiopharmazeutische Chemie, Heidelberg,
GERMANY.

OP020

Synthesis and comparative evaluation of three 18F_AmBF; deriva-
tives of Glu-ureido-Lys for imaging PSMA expression in prostate
cancer with positron emission tomography

H.Kuo',J. Pan', H. Merkens', J. Lau', C. Zhang', Z. Liu?, D. M. Perrin?,
F. Benard', K. Linl; 'BC Cancer Agency, Vancouver, BC, CANADA,
2University of British Columbia, Vancouver, BC, CANADA.

OBJECTIVES: Expressed in most prostate cancers (PCa), the
membrane-bound glycoprotein prostate specific membrane antigen
(PSMA) is an attractive diagnostic and therapeutic target. In recent years,
several PSMA-targeting radiotracers have successfully entered the clinic
for imaging PCa. Among them, 'F-DCFPyL is one of the most sensitive
tracers for the identification of PSMA-positive PCa. However, the

reported radiosynthesis of "*F-DCFPyL involves multiple steps, and is
challenging for automation using GMP-compliant synthesis modules. In
this study, three '8F_Jabeled PSMA-targeting Glu-ureido-Lys derivatives
(HTK01069, HTK01070 and HTK01130) that could be radiolabeled via
a one-step '°F-'°F isotope exchange reaction on the ammoniomethyl-
trifluoroborate (AmBF3) motif were synthesized and evaluated for
PSMA imaging. METHODS: HTK01069 was synthesized by coupling
succinimido 4-(N-trifluoroborylmethyl-N,N-dimethylammonio)
methylbenzoate to Glu-ureido-Lys. HTK01070 and HTK01130 were pre-
pared by coupling 2,3,5,6-tetrafluorophenyl 4-(azidemethyl)benzoate and
2,3,5,6-tetrafluorophenyl 6-(azidomethyl)nicotinate, respectively, to z-bu-
tyl protected Glu-ureido-Lys, followed by deprotection and click reaction
with N-propargyl-N,N-dimethyl-ammoniomethyltrifluoroborate.
Radiolabeling was conducted via '®F-'°F isotope exchange reactions
and tracers were purified by HPLC. The stability of the tracers was
assessed in mouse plasma. PET imaging and biodistribution studies were
performed in mice bearing PSMA-expressing LNCap PCa xenografts.
For blocking studies, mice were co-injected with 0.5 mg of DCFPyL.
RESULTS: '*F-HTK01069, '®F-HTK01070 and '*F-HTKO01130 were
obtained in 3 - 9% average decay-corrected radiochemical yields with >
99% radiochemical purity and > 29.6 GBg/pmol average specific activity.
All tracers were stable (>99% intact) after 2 h incubation in plasma. From
PET images,all three tracers successfully delineated PSMA-expressing
LNCap xenografts at 1 h post-injection (p.i.) with excellent tumour-to-
background contrast. The clearance of these tracers was predominantly
renal with minor involvement of the hepatobiliary pathway. At 1 h p.i.,
"8E_HTK01070 exhibited higher tumour uptake (8.28 + 1.25 %ID/g) than
BE.HTKO01069 (5.82 + 1.09 %ID/g) and "SF-HTKO01130 (4.22 + 0.44
%ID/g). "SF-HTK01070 was also superior to '*F-HTK01069 and
HTKO1130 in terms of tumour-to-muscle ratio (37.7 = 9.53 vs. 18.9 +
6.05 and 21.6 + 5.46) and tumour-to-blood ratio (16.0 = 1.37 vs. 11.9 +
4.60 and 7.89 £ 3.13). With PSMA blockade, uptake in tumours reduced
by > 90% for all tracers. CONCLUSION: Three AmBF;-conjugated
Glu-ureido-Lys derivatives were successfully radiolabeled with '*F-fluo-
ride and evaluated for imaging PSMA expression with PET. With high
tumour uptake, excellent tumour-to-background contrast, and ease of
synthesis, 18F_HTKO01070 warrants further investigation as a PSMA im-
aging agent.

0P021
High Affinity F-18 Labeled PSMA Inhibitors: Preclinical Evaluation
and Comparison to 68GaDKFZ-PSMA-11

J. M. Kelly, A. Amor-Coarasa, A. Nikolopoulou, D. Kim, C. Williams,
Jr., S. Ponnala, J. W. Babich; Division of Radiopharmaceutical Sciences,
Department of Radiology, Weill Cornell Medicine, New York, USA,
New York, NY, UNITED STATES.

Aim: Current clinical imaging of PSMA-positive prostate cancer (PCa)
by positron emission tomography (PET) mainly feature **Ga-labeled
tracers, notably DKFZ-PSMA-11. The longer half-life of '*F offers sig-
nificant advantages over “*Ga in both clinical and production environ-
ments. Therefore we aimed to develop high affinity PSMA inhibitors
labeled with 'SF as alternatives to **GaDKFZ-PSMA-11 for imaging
PCa. Methods: Six Glutamate-urea-Lysine (EuK) based triazoles and
their alkyne precursors were synthesized starting from H-Glu(OtBu)-
OtBu. 2-Azidoethyltosylate was synthesized from 2-bromoethanol.
PSMA binding affinities were determined in a competitive binding assay
on LNCaP cells. Radiofluorination was achieved using Cu(I)-catalyzed
click chemistry after preparation and distillation of ['*F]fluoroethylazide.
["®F]fluorinated triazoles were isolated using prep-HPLC. ['®F] labeled
compounds were evaluated in nude mice bearing LNCaP tumors (n=2-5),
with imaging at 1, 2, 4 and 6hrs p.i. The same mice were imaged with
%8GaDKFZ-PSMA-11 within 24 hours. Biodistribution studies were per-
formed on the two tracers with the highest imaged-derived tumor uptake

@ Springer



S14

Eur J Nucl Med Mol Imaging (2016) 43 (Suppl 1):S1-S734

(5 mice/time point) at 1, 2 and 4hrs post-injection. PSMA specific uptake
was confirmed by co-administration of PMPA. Results: ['*F]Fluoroethyl-
triazoles were prepared with an overall decay corrected RCY of 21-43%
and >98% radiochemical and chemical purity. PSMA binding was in the
range 8-25 nM (ICs). Preference for substitution on the phenyl ring was
in the order 3 > 4 > 2, and direct conjugation of the triazole with the
phenyl alkyne moiety was preferred to insertion of a spacer group. Image-
derived tumor uptake was calculated for each of the injected mice and
ranged from 6 to 14% ID/g (at 2 hrs). By the same calculation, uptake of
%8GaDKFZ-PSMA-11 in the tumor was 5% ID/g. Biodistribution studies
of the compounds displaying the highest imaged-derived tumor uptake
(also highest PSMA affinity) gave tumor uptakes of 8.3+2.5%, 10.9
+1.0%, and 10.3+1.9%, and 12.7+1.6%, 14.3+2.5%, and 13.9+2.1% at
1,2 and 4hrs p.i., respectively. The biodistribution of ®*GaDKFZ-PSMA-
11 was determined at 1hr post-injection and tumor uptake was found to be
5.32 £ 1.56%. Conclusions: Six urea-based triazoles were
["®F]fluorinated by click chemistry in good radiochemical yield. The
compounds showed PSMA-specific uptake in LNCaP tumors as high as
14% ID/g, nearly a 3-fold increase over **GaDKFZ-PSMA-11. The facile
and high yielding radiosynthesis of these F-18 labeled urea-based
triazoles as well as their promising in vitro and in vivo characteristics
make them worthy of clinical development for PET imaging of PCa.

0P022
18 _PSMA-1007: The Optimal Variant of Radiofluorinated PSMA
Ligands Derived from PSMA-617

J. Cardinale', M. Schifer', M. Geerlingsl, M. Benesova', M. Eder', U.
Bauder—Wﬁstl, A. Baranskil, O. Neelsl, K. Leottal, uU. Haberkomz, F.
Giesel?, K. Kopkal; !German Cancer Research Center, Heidelberg,
GERMANY, 2University Hospital, Heidelberg, GERMANY.

Aim: Urea-based inhibitors of the prostate-specific membrane antigen
(PSMA) show promising results for the diagnosis (1,2) and
endoradiotherapy (3) of prostate cancer. The aim of the project was the
development of F-18 labeled PSMA ligands derived from PSMA-617. So
far, the compound PSMA-1007 offered the most promising characteris-
tics in preclinical experiments. To further investigate the structure activity
relationships, a variety of PSMA inhibitors with altered linker modifica-
tions have been developed. Therefore, we especially aimed at high inter-
nalization ratios. Materials and Methods: The PSMA binding-motif
Glu-NH-CO-NH-Lys was synthesized on a solid phase (chlorotrityl-
resin) (4), and subsequently amino acid linkers were built up by fmoc-
based solid phase synthesis (SPPS). After separation from the resin and
deprotection, the peptidomimetics were conjugated using the prosthetic
group 6-fluoronicotinic acid TFP-ester. The non-radioactive reference
compounds were also prepared by SPPS. The K;-values of all compounds
were determined by competitive a binding assay on LNCaP cells against
%8Ga-PSMA-10 using the respective cold reference compounds.
Additionally, the internalization of the radiofluorinated ligands was ana-
lyzed. Results: The no-carrier-added radiofluorination of the new PSMA
inhibitors with 6-fluoronicotinic acid TFP-ester was accomplished with
good radiochemical yields. With one exception the K;-values of all com-
pounds were in between 1.0-15.0 nM while internalization ratios up to 65
% of the total bound activity were observed. Within the novel series
PSMA-1007 still shows the best characteristics for clinical translation
(6.7£1.7 nM, 65% int. ratio). Thus, PSMA-1007 was selected as the
leading candidate for the translation into the clinic. Conclusions: Based
on PSMA-617, a series of promising radiofluorinated PSMA ligands was
developed and evaluated in vitro and (partly) in vivo. Amongst those,
PSMA-1007, showed the most promising characteristics in vitro. Since
a further improvement of the binding characteristics could not be
achieved, PSMA-1007 was selected as candidate for clinical translation.
Literature: (1) A. Afshar-Oromieh et al., EINMMI 2015, 42, 197-209.
(2) Z. Szabo et al., Mol. Imaging Biol. 2015, 17, 565-574. (3) C.
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Kratochwil et al., JNM 2016, Ahead of print, PMID: 26985056. (4) M.
Eder et al., Bioconjugate Chem. 2012, 23, 688-697.

OP023
44Sc-labeling of PSMA-617 for dosimetry of prostate cancer

E. Eppard’, A. de la Fuente?, M. Benesova®, S. Kiirpig', K. Kopka®, F.
Résch?, M. Essler!; 1University Hospital Bonn, Bonn, GERMANY,
2Johannes Gutenberg University, Mainz, GERMANY, *German Cancer
Research Center, Heidelberg, GERMANY.

OBIJECTIVES By conjugation the prostate-specific membrane antigen
(PSMA) inhibitor Glu-NH-CO-NH-Lys(Ahx) with the complexing agent
DOTA a broad pool of radionuclides becomes available for its
radiolabeling. This allows the visualization of the biological behavior
over different periods of time depending on the half-life of the respective
radionuclide (**Ga t;» = 68 min; “*Sc t;,= 3.9 h). Additionally, different
imaging modalities and peptidomimetic mediated radionuclide therapy
(i.e. targeted endoradiotherapy) can be applied depending on the
employed radionuclide (e.g. **Sc (PET); '''In (SPECT); Gd (MRT);
°0y/'"7"Lu (Therapy)). METHODS PSMA-617 was obtained from ABX
(Radeberg, Germany). **Sc was obtained from a **Ti/**Sc generator in
Mainz, where **Ti decays with a half-life of 60 years to no-carrier-added
(n.c.a) **Sc. Radiolabeling with **Sc was performed in 3 mL 0.25 M
ammonium acetate buffer at 95°C. Stability studies and cell studies (in-
ternalization and binding assay) were performed. Quality control was
performed using radioHPLC and radioTLC. A PTW torso phantom with
#Sc and ®®Ga was measured 5 min every 30 min over 2.5 h. RESULTS
4Sc-PSMA-617 was effectively labeled at 95 °C. Subsequent cartridge-
based solid-phase-extraction (C-18) resulting in a radiochemical purity of
the final tracer of >98%. Stability studies with **Sc-PSMA-617 showed
the high stability against transchelation and transmetallation of the com-
pound. In cell studies **Sc-PSMA-617 showed similar behavior like
%8Ga-PSMA-617 and '""Lu-PSMA-617. Radiochemical purity could be
analyzed effectively using radioHPLC and radioTLC. Measurement of a
torso phantom applying **Sc into the spheres and **Ga into the surround-
ing was done. CONCLUSIONS The radiolabeling of PSMA-617 with
the new generator-derived PET radionuclide **Sc was investigated in
detail. **Sc-PSMA-617 was investigated in vitro. Also a radiolabeling
and quality control protocol along the lines of the monograph of the
European Pharmacopoeia for ®*Ga-DOTATOC was developed and vali-
dated to produce **Sc-PSMA-617 suitable for clinical investigations.

0P024
Guiding the Arrow: A Dual Targeted Approach to Prostate Cancer
Therapy

J. M. Kelly], A. Amor-Coarasa', T. Wuestemann', A. Nikolopouloul, P.
Barelli?, C. Williams, Jr.", D. Kim', B. Hu?, S. DiMagno®, D. Hage*, D.
Warren?, X. Zhengs, J. W. Babich'; 'Division of Radiopharmaceutical
Sciences, Department of Radiology, Weill Cornell Medicine, New York,
USA, New York, NY, UNITED STATES, “Milstein Chemistry Core
Facility, Department of Biochemistry, Weill Cornell Medicine, New
York, NY, USA, New York, NY, UNITED STATES, 3Department of
Medicinal Chemistry and Pharmacognosy, University of Illinois at
Chicago, Chicago, IL USA, Chicago, IL, UNITED STATES,
4Department of Chemistry, University of Nebraska-Lincoln, Lincoln,
NE, USA., Lincoln, NE, UNITED STATES, 5epartment of Medicinal
Chemistry and Pharmacognosy, University of Illinois at Chicago,
Chicago, IL USA, chicago, IL, UNITED STATES.

Aim: Several prostate specific membrane antigen (PSMA) targeted
radiotherapeutics based on the Glu-urea-Lys (EuK) pharmacophore are
currently under clinical investigation and showing anti-tumor activity in
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mCRPC. However, these compounds localize to the salivary and parotid
glands, as well as kidney, which may present dose-limiting organs or lead
to related long term adverse events effecting quality of life. We therefore
sought to modulate pharmacokinetics through interaction with serum al-
bumin (HSA) which might limit normal tissue uptake without affecting
tumor targeting. Methods: A series of small molecules (< 600 Da)
possessing the EuK moiety and an albumin-binding moiety were synthe-
sized and evaluated in vitro and in vivo. HSA binding affinity was deter-
mined by high-performance affinity chromatography. PSMA affinity was
determined using a competitive binding assay in LNCaP cells, and uptake
and internalization of the radiolabeled compounds were measured both in
the presence and absence of HSA. Radiolabeling with 1-131 or 1-124
proceeded via iodo-destannylation. Four compounds were labeled with
I-131 and biodistributions determined in nude mice bearing LNCaP tu-
mors at 1, 6, 12, 24 and 48h post-injection (n=4). The compound with the
most promising pharmacokinetics was labeled with 1-124 for PET imag-
ing at 1, 3, 6, 24 and 48h post-injection. Results: Calculated 1Csqs for
PSMA were 8-15 nM and Ky for HSA 1-53 uM. For all compounds
in vitro cell uptake was lower in the presence of HSA with uptake in-
versely related to HSA affinity. Compounds with K4 <2 uM had extended
blood residence over 48h and decreased tumor uptake while those com-
pounds with K4 >20 uM were rapidly cleared from the blood and elevated
kidney uptake. One compound was identified to show dramatically im-
proved pharmacokinetics, with prolonged tumor retention (9% ID/g at 1h
vs. 5.5% ID/g at 48h) leading to high tumor:kidney and tumor:blood
ratios after 24h. Imaging with a '**I-labeled analogue confirmed the ex-
cellent targeting and contrast. Conclusions: The improved pharmacoki-
netics of a dual targeting ligand by tailoring HSA binding represents a
potentially valuable development in the design of targeted
radiotherapeutics for prostate cancer. Preliminary pre-clinical data sug-
gest that the compound has lower uptake in non-target tissue and conse-
quently presents a greater therapeutic index. The ligand may be suitable
for treatment of prostate cancer in man when labeled with therapeutic
doses of I-131 or the alpha emitter At-211.

OP025
Protecting salivary glands: Displacement of off-target bound
prostate-specific membrane antigen ligands

T. Wl’istemannl, A. Nikolopouloul, A. Amor—Coarasal, D. Kim!, J. M.
Ke]lyl, C. Williams, Jr.!, U. Haberkomn?, J. W. Babich'; 'Division of
Radiopharmaceutical Sciences, Department of Radiology, Weill Cornell
Medicine, New York, USA, New York, NY, UNITED STATES,
Department of Nuclear Medicine, University Hospital Heidelberg,
Germany, Heidelberg, GERMANY.

Aim: Prostate-specific membrane antigen (PSMA)-targeted
endoradiotherapy has recently shown significant promise in metastatic
castrate resistant prostate cancer. Radiolabeled small molecule inhibitors
of PSMA developed to date show high specificity to its molecular target
in vivo and promising results in the clinic. However, as PSMA is also
expressed in several normal tissues, radiation doses especially to kidneys
and salivary and parotid glands may limit therapeutic dosing. Developing
ligands with less binding to normal tissues remains challenging and until
such compounds are found alternative approaches to protect normal tis-
sues are needed. A promising pharmacological approach has been ex-
plored by us to displace off-target PSMA-associated renal radioactivity
(J Nucl Med. 2015 Feb;56(2):293-8). We now apply this approach to
protection of the salivary glands with the intent of minimizing
xerostomia. Methods: 2-(Phosphonomethyl)pentane-1,5-dioic acid
(PMPA) was used to selectively displace the PSMA PET tracer, %8Ga-
labeled HBED-CC-(Ahx)Lys-NH-CO-NH-Glu (68Ga-HBED-CC), lo-
calized to the salivary glands of healthy male Sprague-Dawley rats. The
salivary glands were first localized by **™Tc-pertechnetate imaging using
uSPECT/CT (Inveon®, Siemens). Rats were then injected with %8Ga-

HBED-CC followed by pPET/CT imaging of the head, at 2 h pi, to define
baseline uptake in the salivary glands. After acquisition of baseline im-
ages rats were administered PMPA (1-10 mg/Kg), or saline, either by tail
vein injection or as a mouth rinse imitating a gargle. uPET/CT imaging
was then repeated 30 min post PMPA or saline administration to assess
displacement. Results: Localization of the salivary glands was achieved
by uSPECT/CT imaging. *®*Ga-HBED-CC pPET/CT showed co-
localization to the glands. Intravenous injection of PMPA led to a near
complete displacement of **Ga-HBED-CC at 10mg/Kg and 80% reduc-
tion at 1mg/Kg. PMPA gargle also achieved significant, but lower reduc-
tion, with 80% displacement at 10mg/Kg and 50% at 1mg/Kg. Saline
infusion or gargle showed no reduction in ®*Ga-HBED-CC retention in
salivary glands. Conclusions: This study indicates that gargling a PMPA
solution 2h after injection of PSMA radiopharmaceuticals can reduce
PSMA-specific localized activity in the salivary glands. The low toxicity
of PMPA and the simplicity of administration suggest this finding could
easily be implemented in the clinic and should be investigated to improve
PSMA-based therapy and preserve the quality of life of the prostate can-
cer patient.
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Pitfalls & Artefacts - Thyroid/Radionuclide Therapy: Endocrine and
Exocrine Imaging — Interpretation and Misinterpretation

OP026

Pitfalls in Differentiated Thyroid Cancer Imaging with I-124 and I-131
B. de Keizer; UMC Utrecht, Radiology & Nuclear Medicine, Utrecht,
NETHERLANDS.

OP027

Incidentalomas in FDG PET/CT

M. Hoffmann; Medical University Vienna, Nuclear Medicine, Vienna,
AUSTRIA.

0OP028

Pitfalls in Ga-PET/CT (DOTA-SSA and PSMA)

A. Pfestroff; Universititsklinikum Marburg-Gielen Standort Marburg,
Klinikum fiir Nuklearmedizin, Marburg/Lahn, GERMANY.
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OP029

Metabolic tumor volume in FDG PET/CT is a useful predictor for
survival in patients with unresectable esophageal squamous cell car-
cinoma treated by definitive chemoradiotherapy

S. Watanabe', M. Myoujinz, K. Ttoh?, K. Hirata', O. Manabe', K.
Kobayashi', Y. Onodera?, K. Kanegae3 , H. Takahashi®, M. Hosokawa,
N. Tamaki'; '"Hokkaido University Graduate School of Medicine,
Sapporo, JAPAN, *Keiyukai Sapporo Hospital, Sapporo, JAPAN,
*Keiyukai 2nd Hospital, Sapporo, JAPAN.

Objective FDG PET/CT has predictive values in the prognosis of esoph-
ageal carcinoma. Identification of additional prognostic factors could im-
prove risk-adapted treatment strategies to select patients who would ben-
efit from intensified treatment. Since usefulness of volumetric analysis of
FDG PET/CT in relation to patient prognosis has not been fully known,
we aimed to investigate the prognostic value of pretreatment metabolic
tumor volume (MTV) in a population of patients with unresectable
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esophageal squamous cell carcinoma (ESCC). Methods We retrospec-
tively reviewed 98 (aged 65 + 9 years; 87 men) patients with pathologi-
cally proven ESCC who underwent pretreatment FDG PET/CT in
Keiyukai Sapporo Hospital. All of them were clinically diagnosed as
T4 stage without distant metastasis based on endoscopy, endoscopic ul-
trasound, CT, MRI, esophagography, endobronchial ultrasound and FDG
PET/CT. MTV and maximum standardized uptake value (SUVmax) for
the primary tumor were measured on FDG PET/CT. A fixed-threshold-
based analysis, using an SUV of 2.5, was chosen for the measurement of
MTV. The prognostic significance of MTV, SUVmax, clinical parameters
and overall survival (OS) was assessed by univariate and multivariate
Cox proportional hazards regression analysis. To further evaluate and
compare the predictive performance of MTV and SUVmax, time-
dependent receiver operating characteristic curve (ROC) analysis was
used. Results At the time of analysis, 61 (62.2%) patients had died and
37 (37.8%) were alive. Median follow-up period for surviving patients
was 24 months (range, 15-37 months). Median overall survival time was
15 months [95%ClI, 13-17 months], with 2-year cumulative survival of
39%. MTV ranged between 7.9 cm® and 196.0 cm?, with median of 65.7
e’ and mean of 72.2 cm®. SUVmax ranged between 6.2 and 35.5, with
median of 16.8 and mean of 17.0. In the univariate analysis, MTV (HR
1.008, P = 0.013) of the primary tumor was a significant predictor of
survival. Age, sex, SUVmax and the location of the primary tumor, pres-
ence of clinical lymph metastasis, and radiation dose did not correlate
with the OS. On multivariate analysis, MTV (HR 1.011, P = 0.005) was
the only independent predictive factor associated with short OS. SUVmax
was not a significant factor (HR 0.974, P = 0.357). On time-dependent
ROC analysis, MTV (AUC = 0.647) achieved better predictive perfor-
mance for OS than SUVmax (AUC = 0.549). Conclusion MTV of the
primary lesion before definitive chemoradiotherapy is an important inde-
pendent prognostic factor for survival in patients with unresectable
ESCC.

OP030

Dual-tracer 18F-Fluorocholine and 18F-FDG PET/CT can impact
BCLC classification and treatment allocation in patients with hepa-
tocellular carcinoma

J. Chalayel, C. Costentin?, A. Luciani’, G. Amaddeo?, N. Ganne-Carie”,
E. Evangelistal, D. Azoulays, 0. Seror®, A. Mallat®, C. Duvoux?, J.
Nault®, V. Eder’, E. Itti'; 1Department of Nuclear Medicine, H. Mondor
Hospital, Assistance Publique-Hopitaux de Paris/Paris-Est University,
Creteil, FRANCE, 2Department of Hepatology, H. Mondor Hospital,
Assistance Publique-Hopitaux de Paris/Paris-Est University, Creteil,
FRANCE, *Department of Medical Imaging, H. Mondor Hospital,
Assistance Publique-Hopitaux de Paris/Paris-Est University, Creteil,
FRANCE, “Liver Unit, Hopital Jean Verdier, Hopitaux Universitaires
Paris-Seine-Saint-Denis, Assistance-Publique Hopitaux de Paris,
Bondy, FRANCE, “Department of Digestive, Hepatobiliary and
Pancreatic Surgery and Liver Transplantation, Henri-Mondor Hospital,
Assistance publique-Hopitaux de Paris, Creteil, FRANCE, 6Radio]ogy
Department, Hopital Jean Verdier, Hopitaux Universitaires Paris-
SeineSaint-Denis, Assistance-Publique Hopitaux de Paris, Bondy,
FRANCE, 7Department of Nuclear Medicine, AP-HP, Avicenne
Hospital, Bobigny, FRANCE.

Introduction: Conventional imaging allows staging of hepatocellular car-
cinoma (HCC) according to the BCLC classification, which links staging
to therapeutic modalities. The aim of our study was to assess the impact of
dual tracer 18F-Fluorocholine and 18F-FDG PET/CT on tumor staging
and treatment allocation. Methods: 154 dual-tracer PET/CT were per-
formed in 138 patients with HCC between 2012 and 2015 in two institu-
tions. Diagnosis of HCC was based on histological (n=108) and/or radio-
logical findings. For these patients, we retrospectively reviewed HCC
staging according to the BCLC classification based on the conventional
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imaging and treatment proposition. Then, we collected any new lesion
detected, as well as any change in BCLC classification and treatment allo-
cation based on the dual-tracer PET/CT. Modification of BCLC classifica-
tion and treatment allocation according to the dual tracer PET/CT were
defined in a multidisciplinary meeting. Results: Patients were mostly
men (n=122; 88%) with cirrhosis in 106 patients (77%). BCLC staging
was 0 or A in 52 patients (34%), B in 32 patients (23%), C in 25 patients
(16%). No typical active tumor was identified with conventional imaging
in the remaining 45 patients (29%). 18F-FDG PET/CT detected new le-
sions in 21 patients (14%), upgraded BCLC staging in 15 patients (10%)
and modified the treatment in 17 patients (11%). Dual-tracer 18F-
Fluorocholine and 18F-FDG PET/CT detected new lesions in 30 patients
(19.4%). BCLC staging was upgraded in 22 patients (14%), and dual tracer
PET/CT had an impact on treatment decision in 23 patients (15%). New
intrahepatic lesions were detected in 7 patients, extrahepatic lesions in 16
patients and both intra and extrahepatic lesions in 7 patients. Ten patients
had new bone lesions, 6 vascular invasion, 8 tumoral nodes, 3 lung metas-
tasis and 1 adrenal metastasis. In patients waiting liver transplantation,
staging was modified in 9% of the patients with active lesion (n=34) and
in 4% of patients without tumor remaining after curative treatment (n=26).
BCLC staging was modified in 19% of the patients assessed before percu-
taneous treatment or resection (n=36), in 10% of the patients assessed
before palliative treatment (n=30). Staging was modified in 23% of the
patients with doubtful extra-hepatic lesions (n=17) and in 36% of the pa-
tients with increased AFP without typical lesions at conventional imaging
(n=11). Conclusion: In our population, dual-tracer 18F-Fluorocholine and
18F-FDG PET/CT allowed the upstaging in the BCLC classification in
13.6 % of the patients with HCC and treatment modification in 14.9% of
the cases.

OP031
FDG-PET/CT in Primary Staging of Cholangiocarcinoma

A. Sabaté-Llobera', L. Gracia-Sanchez', J. Mestres-Marti', 1. Puig-
Povedano', J. L. Vercher-Conejero', E. Llinares-Tello', L. Rodriguez-
Bel!, . J. Robles-Barba', M. Cortés-Romera', L. Llad(’)—Garrigaz, T.
Serrano-Pifiol’, E. Ramos-Rubio?, C. Gdmez-Cenzano'; 'PET Unit.
Department of Nuclear Medicine - IDI. Hospital U. de Bellvitge-
IDIBELL, L'Hospitalet de Llobregat (Barcelona), SPAIN, “Department
of Surgery. Hospital U. de Bellvitge-IDIBELL, L'Hospitalet de Llobregat
(Barcelona), SPAIN, *Department of Pathology. Hospital U. de Bellvitge-
IDIBELL, L'Hospitalet de Llobregat (Barcelona), SPAIN.

AIM: To assess the role of FDG-PET/CT in cholangiocarcinomas, iden-
tifying the primary tumor and staging, both in intrahepatic (IHC) and
extrahepatic (EHC) lesions. MATERIAL AND METHODS: Between
2012 and 2015, 50 patients (27 men, mean age 68 years) with confirmed
or suspected cholangiocarcinoma were studied with FDG-PET/CT at ini-
tial staging, as well as diagnostic CT and MRI. Thirty-one patients (62%)
had an IHC and 19 (38%) an EHC. Metabolic parameters of primary
lesions (SUVmax and lesion-to-normal-hepatic-activity ratio (L/NHA))
as well as performance of FDG-PET/CT for detection of regional lymph
node metastasis and distant disease were compared between EHC and
IHC. RESULTS: All IHC (31/31 patients-100%) showed an increased
FDG uptake with a median SUVmax of 8.7 (3.6-19.5) and a median
L/NHA ratio of 2.86 (1.06-7.22). By contrast, only 13/19 EHC (68%)
showed an increased FDG uptake with a of median SUVmax of 4.5 (2.6-
9.6) and a median L/NHA ratio of 1.45 (1-1.96). SUVmax and ratio
L/NHA were significantly higher in primary lesions of IHC compared
to EHC (p<0,01). In 14/31 (44%) patients with [HC FDG-PET/CT de-
tected regional/distant disease: isolated regional lymph node metastases
in 7 (22%) (not biopsy-proven), and both regional and distant metastases
in 7 (22%), located in peritoneum (3), bone (2), liver and mediastinum,
with biopsy-proven disease in peritoneal and mediastinal sites.
Additionally, a syncronous colorectal cancer was diagnosed. In patients
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with EHC, 6/19 (32%) primary tumors did not show increased FDG
uptake. Histhologically there were one mucosecretor adenocarcinoma,
one poorly-differenciated adenocarcinoma, three moderately-differentiat-
ed, and one well-differentiated adenocarcinoma. In these 6 patients with
non-FDG avid tumors surgery discovered non-FDG avid metastases: re-
gional lymph nodes in 3 and peritoneal metastases in 1. In 1/13 FDG-avid
primary EHC, FDG-avid regional and distant metastases (supraclavicular
nodes) were confirmed. CONCLUSION: FDG-PET/CT appears to be a
useful technique in primary staging of cholangiocarcinoma, with better
results in intrahepatic compared to extrahepatic lesions. IHC and its me-
tastases seem more FDG-avid, whereas EHC are more heterogeneous,
limiting the assessment of disease extension. These results must be con-
firmed by larger number of patients and biopsy-proven lesions.

0OP032

Prognoctic value of combined [**™]Te-MAA-SPECT/CT and
['8F|Fluorethylcholine-PET/CT in patients suffering from advanced
hepatocellular carcinoma prior to radioembolization

M. Hartenbach', S. Weber?, S. Hartenbach®, M. Zacherl*, P. M.
Papprottka5 , R. Tilingé, P. Bartenstein®, M. Hacker', N. L. Albert*, A.
Haug'; '"Medical University of Vienna, Dep. of biomed. imaging and
image guided therapy, Vienna, AUSTRIA, *Medical University of
Vienna, Vienna, AUSTRIA, >German Armed Forces Hospital, Institute
of Pathology, Vienna, AUSTRIA, 4Univ. of Munich, Department of
Nuclear Medicine, Munich, GERMANY, 5University of Munich,
Clinical Institute of Radiology, Munich, GERMANY, “University of
Munich, Dept. of Nuclear Medicine, Vienna, GERMANY.

Hepatocellular carcinomas (HCC) are increasingly treated with
radioembolization (RE). However, prognostic factors with regard to sur-
vival are needed for better patient selection. Methods 24 patients with
advanced HCC underwent MAA-SPECT/CT und FEC-PET/CT prior to
RE. We evaluated various uptake parameters, tumor-to-spleen-ratio and
volumetric overlap of uptake on MAA-SPECT/CT and FEC-PET/CT
using Hermes Hybrid 3D viewer. This data was analyzed with regard to
survival. We used ROC analysis, Youden-index, multiple logistic regres-
sion analysis and Kaplan-Meier analysis for statistical analysis. Results
All patients died with a median survival of 437+71 days. A high overlap
of MAA SPECT/CT and FEC PET/CT was significantly associated with a
shorter survival (AUC=0,75; P<0,05). A combination of SUV values,
tumor-to-spleen-ratio and volumetric data using multiple logistic regres-
sion had an AUC of 0.87 (P=0.004) with a sensitivity of 100%, specificity
of 75%, accuracy of 92%, a NPV of 89% and a PPV of 100% (P<0.001).
Regression analysis was able to separate patients with regard to prognosis
(median survival 5314+68 days versus 840+96 days; log rank: 5.7;
P=0.017) Conclusion Patients suffering from advanced HCC and a com-
bination of high overlap of MAA-uptake (as a parameter for high tumor
vascularization) and FEC-uptake have a significantly shorter survival as
the remaining patients. This finding may aid to enhanced patient selection
for RE.

OP033

Evaluation of the predictive role of 3F_FDG PET/CT in patients with
locally advanced rectal cancer submitted to neoadjuvant therapy:
correlation with tumour characteristics and treatment response

E. Puta’ ,F. Orsinil, L. M. Leval, L. Deantonioz, L. Turriz, R. Grassoz, S.
Torrente?, A. Caroli?, F. Apicellaz, D. Ferrante®, M. Krengliz, G. M.
Sacchetti'; 'Nuclear Medicine Department, University Hospital
“Maggiore della Carita”,, Novara, ITALY, *Radiotherapy Dept.,
University Hospital “Maggiore della Carita”,, Novara, ITALY,
*Biostatistics & Clinical Epidemiology, University Hospital “Maggiore
della Carita”, Novara, Italy, Novara, ITALY.

Aim ['FJFDG PET/CT has an important role in staging and treatment
planning of rectal cancers. Neo-adjuvant chemo-radiotherapy (CT-RT)
in locally advanced rectal cancer (LARC) helps to obtain tumour
downsizing/downstaging. According to the literature data about 20%
of these patients reach pathological complete response (pCR) after
neo-adjuvant CT-RT leading to the concept of non-surgical approach
aiming at organ preservation. The aim of our study was to evaluate
whether baseline ['*FIFDG PET/CT could help to predict histopatho-
logical response in LARC in patients treated with neoadjuvant CT-RT.
Materials and Methods Fifty-six patients (37 males, 19 females; median
age 69yrs ) with LARC underwent a baseline ['*F]JFDG PET/CT study
within 5 days from CT simulation scan. All patients had neoadjuvant
CT-RT followed by radical surgery. For each patient we calculated the
pre-treatment PET/CT values of SUVmax, SUVmean, Metabolic
Tumour Volume (MTV) and Total Lesion Glycolysis (TLG) and we
analysed their correlation with clinical parameters (¢T3 and c¢T4) and
histopathological data (Tumour Regression Grade TRG1 vs TRG2-5).
Results According to TRG classification, 10/56 patients (17.9%), were
classified as TRG1 (ypTONO) corresponding to pCR and 46/56 patients
(82.1%) as TRG2-5 (ypT1-4N0-2). SUVmax and TLG were signifi-
cantly different between T-stage classes (p=0.05; p=0.002) and histo-
pathological response (p=0.05; p=0.03). MTV was significantly differ-
ent only between T-stage groups (p=0.008). SUVmean was not signif-
icantly different between T-stage (p=0.07) or histopathological response
groups (p=0.18). We fit all the SUV variables in a logistic regression
model and considered as a cut-off the median value of each SUV
parameter. Values of SUVmax and SUVmean higher than the median
resulted in a significant prediction of T4 primary tumour (p= 0.01 and
p= 0.05). Higher SUVmax was associated with TRG2-5 (OR 5.2;
CI95% 1.0-27.2), and SUVmax, SUVmean, MTV and TLG with T-
stage (OR 5.3; CI95% 1.0-27.7).Conclusions Our data suggest that
pre-treatment ['*FJFDG PET/CT SUVmax and TLG are significantly
lower in patients with pCR and SUVmax, MTV and TLG are signifi-
cantly lower in patients with less extended primary disease (cT3). This
study suggests that the baseline ['*FJFDG PET/CT could predict treat-
ment response; however the present results require validation in larger
cohort.

OP034
Value of PET/CT in the characterization of extra-hepatic lesions in
patients with hepatocellular carcinoma before liver transplantation

M. Houseni', L. zidan?; 'National Liver Institute, Menoufia University,
Menoufia, EGYPT, 2Faculty of Medicine, Cairo University, cairo,
EGYPT.

Aim: Evaluate the role of FDG-PET/CT in the differentiation between
neoplastic and benign extra-hepatic lesions in patients with hepatocel-
lular carcinoma before liver transplantation. Methods: A total of 106
patients (89 male, 17 female with mean age 57 y) diagnosed with
hepatocellular carcinoma and have extra-hepatic lesions detected dur-
ing their assessment before liver transplantation enrolled in this study.
FDG-PET/CT with multiphase CT was performed at same time. All
finding were confirmed with histopathology or clinical and imaging
follow-up for at least 24 months. Results: Thirty-seven patients have
extra-hepatic metastases. The extra-hepatic findings were benign in 69
patients. The prevalence of extra-hepatic metastases was 34.9%. The
sensitivity, specificity, accuracy, positive predictive value and negative
predictive value for FDG-PET/CT were 83.8%, 85.5%, 84.9%, 75.6%
and 90.8%, respectively. Conclusion: FDG-PET/CT can be of value
in the assessment of patients with hepatocellular carcinoma before
liver transplantation. PET/CT imaging play an important role in the
characterization of extra-hepatic disease and expedite the transplanta-
tion process especially when the test is negative due to high negative
predictive value.
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OP035
18F-FDG PET/CT for restaging gastric cancer after surgical resec-
tion: is there a role in the assessment of local relapse?

G. Polverari', F. Ceci', V. Ambrosini', P. Castellucci', P. Guidalotti', D.
Campanaz, A. Matti', G. M. Lima', S. Fanti'; 'Service of Nuclear
Medicine, S.Orsola-Malpighi University Hospital, University of
Bologna, Bologna, ITALY, *Department of Internal Medicine and
Surgery, S.Orsola-Malpighi University Hospital, University of Bologna,
Bologna, ITALY.

Aim: to investigate the performance of 18F-FDG-PET/CT in the evalua-
tion of local recurrence in resected gastric cancer (GCa) patients, present-
ing 18F-FDG uptake in remnant stomach or anastomotic site. Secondary
aim was to assess if clinical and diagnostic features might have an influ-
ence on the images reading process. Materials and methods: inclusion
criteria were: 1) proven GCa treated with surgery with curative intent; 2)
18F-FDG-PET/CT performed during follow-up to restage the disease; 3)
18F-FDG uptake observed in remnant stomach or anastomotic site; 4)
validation of PET/CT results obtained by histology and/or clinical/radio-
logical follow-up. Exclusion criteria were: 1) no 18F-FDG uptake in
remnant stomach or anastomotic site; 2) no validation of PET/CT results.
58 patients were retrospectively enrolled (35 male and 23 female). The
22.4% (13/58) performed total gastrectomy, while the 77.6% (45/58)
performed subtotal gastrectomy. The mean time between surgery and
18F-FDG-PET/CT was 22 months (median 11 months). The overall per-
formance of 18F-FDG-PET/CT (sensitivity, specificity, positive
predicting value (PPV), negative predictive value (NPV) and accuracy)
was calculated in accordance with an informed reading performed by two
experienced readers aware of all the clinical and diagnostic data. A blind
reading was performed in order to assess if clinical and diagnostic fea-
tures might have an influence on the images reading process. A lesion
suspected for malignancy was considered with focal and intense uptake
with/without pathologic lesions in CT. A non-malignant lesion was
suspected with faint and diffused uptake without pathologic lesions in
CT. Results: at the informed reading, aware of the type of surgery (radical
vs. partial) and the time from surgery to 18F-FDG-PET/CT, the 46.5% of
scans (27/58) were considered suspected for local GCa relapse, while the
53.5% (31/58) were considered as not suspected for local relapse.
Histological confirmation was obtained in the 48.3% of patients (28/
58), while in the 51.7% (30/58) were validated with follow-up. Local
GCa recurrence was proved in the 41.4% (24/58) of patients. 18F-
FDG-PET/CT sensitivity, specificity, PPV, NPV and accuracy were
96%, 88%, 85%, 97% and 91%, respectively. Considering a blind reading
of the images 18F-FDG-PET/CT sensitivity, specificity, PPV, NPV and
accuracy were 58%, 76%, 64%, 72% and 69 %, respectively. Conclusion:
in our patient-series, 18F-FDG-PET/CT showed good performance for
the assessment of local recurrence in resected GCa patients. An informed
reading of the images could help physicians, with type of surgery and
time from surgery to 18F-FDG-PET/CT as the main criteria for differen-
tiating malignant vs. non-malignant lesions.

OP036
Visual scoring system for the assessment of treatment response in
patients with oesophageal and gastro-oesophageal junction carcinoma

E. Cong', M. Lee'?, A. Chicco®, M. Lin"*?, I. Yap*, P. Lin'*?, T.
Tran?, 1. Ho-Shon"*3; 1University of New South Wales, Sydney,
AUSTRALIA, *Cancer Therapy centre, Liverpool Hospital, Sydney,
AUSTRALIA, *Western Sydney University, Sydney, AUSTRALIA,
4Department of Nuclear Medicine and PET, Liverpool Hospital,
Sydney, AUSTRALIA.

Aim: To evaluate the prognostic value of a 5 point FDG-PET/CT visual
scoring system in patients with newly diagnosed oesophageal or gastro-
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oesophageal junction (GOJ) cancer that have received neoadjuvant or
definitive radiotherapy and/or chemotherapy. Methods: Ninety seven pa-
tients with endoscopically confirmed oesophageal or gastro-oesophageal
junction carcinoma treated with definitive or neoadjuvant therapy re-
ceived pre-treatment PET-CT scans, and of these, sixty seven received
post-treatment PET/CT scans. Primary tumours were assessed using a 5
point visual scoring system (visual score of the primary tumour: PVS) for
both the pre and post-treatment scans. The score is derived from compar-
isons between tumour uptake and background references adapted from
the Deauville score used to assessment treatment response in lymphoma.
Cox regression was used to analyse the relationship between pre-
treatment PVS (prePVS), post-treatment PVS (postPVS), change in
PVS (deltaPVS) and survival (overall survival: OS, progression free sur-
vival: PFS). Log-rank tests were used to separate PV'S into two prognostic
categories with the greatest survival separation. Tumours were indepen-
dently scored by 4 experienced observers blinded to all other information.
Agreement was assessed using Cohen’s kappa for individual scores and
for two categories of scores (postPVS 1-3 vs 4-5 and deltaPVS (-4)-(-2)
vs (-1)-1). Results: On multivariate analysis postPVS and deltaPVS were
significant predictors of survival. Patients with postPVS of 1 to 3 had
significantly greater median OS (ranging from 53.3-56 months between
all observers) compared to patients with postPVS 4-5 (15.2-23.6 months;
all observers). Patients with primary tumours experiencing a reduction of
2 or more points had much greater median OS (56 months - not reached in
study; all observers) compared to patients whose tumours only experi-
enced a point reduction of 1, had no change, or increased in points by 1
(15.1-21.8 months; all observers). Agreement for high uptake at site of
primary tumour in the post-treatment scan (postPVS = 4-5) versus low
uptake at site of primary tumour (postPVS = 1-3) was good with kappa
ranging from 0.70 to 0.88 for paired combinations of all four readers.
Conclusion: A visual assessment based on tumour uptake relative to
reference background structures has the potential to provide valid and
reproducible prognostic information following neoadjuvant or definitive
radiotherapy +/- chemotherapy for oesophageal or GOJ carcinoma. These
scores also have the potential to stratify treatment responders and non-
responders, thus influencing management.

109 — Sunday, October 16, 2016, 08:00 - 09:30, Hall 113
Conventional & Specialised Nuclear Medicine: Uronephrology

OP037
The reliability of estimated glomerular filtration rate in South
African oncology patients

J. Holness, H. Simonds, P. Barnardt, J. Warwick; Stellenbosch
University, Cape Town, SOUTH AFRICA.

Aim: Due to the nephrotoxicity of platinum-based chemotherapy, it is
essential that patients’ kidney function is measured accurately prior to
commencing treatment, and monitored closely during therapy. Although
glomerular filtration rate (GFR) is widely accepted as the best measure of
kidney function, it is not feasible to measure in all patients. Consequently,
GFR is usually estimated from the serum creatinine concentration using
one of a variety of equations. However, these equations have been shown
to perform poorly in many non-Caucasian populations around the world,
including South Africans, and it is hypothesized that they will be even
less accurate in cancer patients. The aim of this study is to determine
whether estimated GFR can be used routinely for the measurement of
kidney function in South African cancer patients. Materials and
methods: This was a retrospective review of 233 cancer patients who
had a GFR study to determine renal function prior to or during treatment
with platinum-based chemotherapy, between January 2011 and
May 2015. For GFR determination (mGFR), 40 MBq of **™Tc-
diethylenetriamine pentaacetic acid (°**™Tc-DTPA) was administered
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intravenously. Venous blood samples were taken at 2, 3 and 4 hours after
injection. GFR was calculated using the slope-intercept method. The
mean Brochner-Mortensen correction was applied after correction for
body surface area. Serum creatinine was measured within seven days of
the GFR study with patients receiving no treatment between the two
measurements. Estimated GFR (eGFR) was calculated using the
Cockgroft-Gault, Modification of Diet in Renal Disease (MDRD), and
Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) equa-
tions. The correlation, bias, accuracy, and impact on patient management
of the estimated GFR was determined for each equation. Results: The
correlation between eGFR and mGFR was poor with R? = 0.25-0.5. All
three equations generally over-estimated GFR with a mean bias of 12-20
ml/min/1.73m?. The precision of the three equations, expressed as the
percentage of estimated GFR values within 30% of mGFR (P3,), was
53-69%. Use of eGFR would have led to inappropriate management in
11-13% of cervix cancer patients, with 5-8% receiving too high a dose or
the incorrect drug, and 4-7% having the drug withheld or the dose re-
duced unnecessarily. Conclusion: Estimated GFR using Cockgroft-
Gault, MDRD or CKD-EPI equations cannot be used as replacement
for measured GFR in South African cancer patients requiring nephrotoxic
chemotherapy.

OP038
Assessing four kidney function parameters with dynamic FDG-PET/
MR: a feasibility study

B. K. Geist, S. Rasul, A. Staudenherz, M. Hacker; Medical University of
Vienna, Vienna, AUSTRIA.

Aim: The routinely used sugar-like PET tracer FDG participates in sev-
eral crucial kidney processes: it is filtrated, reabsorbed and extracted. The
renal time activity curves (TACs) of FDG therefore might contain infor-
mation about certain kidney functions. The aim was, to extract four kid-
ney parameters (clearance, split Function, transit time, renal blood flow)
from one dynamic FDG-PET/MR scan and to compare the results to
standard methods. Method: In a current study in the General Hospital in
Vienna, kidneys of 20 healthy volunteers are examined with a PET/MR
scan (Siemens Biograph mMR), including two MR pictures of the abdo-
men, in which the regions of interest in both kidneys were drawn; and one
30 minutes dynamic PET scan directly after injection (2 Mbqg/kg) with
FDG, from which TACs were extracted after image fusion. From renal
cortex TAC, the slope of the Patlak-Rutland-Plot and the integral over the
first 3 minutes were calculated. Maximum transit time and renal blood
flow were calculated with the - from the image derived aorta input func-
tion - deconvoluted renal cortex TAC. Kidney volume was determined
solely from the according MR pictures. As reference method, volunteers
undergo a renography with Tc-MAG3 for determination of split function
and transit times. Additionally, blood samples were drawn for determina-
tion of glomerular filtration rate and renal blood flow (methods by
Cockeroft-Gault and Bubeck, respectively). Results: So far, 11 healthy
volunteers have been evaluated (estimated study end: June 2016), be-
tween 25 and 59 years. The slope of the Patlak-Rutland-Plot, reflecting
the initial filtration process, multiplied with the kidney volume correlates
with the glomerular filtration rate significantly (r = 0.86, p < 0.001). Split
function from renography varies between 45 % and 57 % (left kidney)
and correlates well with cortex FDG-TAC split function (r = 0.8, p <
0.001). Maximum transit times and renal blood flow also correlate well
with reference methods (p < 0.0001 and p < 0.0005,
respectively).Conclusion: The kidney parameters extracted from a dy-
namic FDG-PET/MR scan show promising preliminary results compared
to routinely used methods in nuclear medicine. Four crucial parameters
can be estimated from FDG-TACs if the cortex region and the kidney
volume can be determined accurately from MR scans. As a consequence,
kidney function might be assessed simultaneously to a routine PET/MR
scan. The results of the finished study will be presented in detail.

OP039
The effect of measurement errors on glomerular filtration rate: a
comparison of the slope-intercept, single-sample and slope-only
methods

J. Holness', J. Flemingz, J. Warwick!; 'Stellenbosch University,
Cape Town, SOUTH AFRICA, *University Hospital Southampton
NHS Foundation Trust, Southampton, UNITED KINGDOM.

Aim: Glomerular filtration rate (GFR) is conventionally measured using
the slope-intercept method (SI-GFR), which has acceptable accuracy pro-
vided strict attention is paid to avoid technical errors at a number of
stages. Single-sample GFR estimates (SS-GFR) have recently been
shown to be as accurate as SI-GFR, while having the advantage of taking
less time to perform. A third method, slope-only GFR (SO-GFR), based
exclusively on the slope of the terminal exponential of the plasma clear-
ance curve, obviates the need for a standard or measurement of the doses,
height or weight. The aim of this paper is to use patient data to model
GFR measurement error resulting from the SI-GFR, SS-GFR and SO-
GFR methods. Materials and methods: Departmental records were
reviewed to identify all GFR studies that were performed using Tc-99m
DTPA between Jan 2008 and March 2016, in which at least 3 blood
samples were taken (2h, 3h and 4h after injection). Using the original
data, GFR was calculated using 8 methods: SI-GFR:3-sample (2h 3h 4h);
SI-GFR:2-sample (2h 3h); SI-GFR:2-sample (2h 4h); SI-GFR:2-sample
(3h 4h); SS-GFR:2h (Fleming’s method); SS-GFR:3h; SS-GFR:4h; SO-
GFR. These values were regarded as the reference GFR values. Realistic,
normally distributed, random errors were subsequently introduced to all
measurements: height (2.5cm), weight (2kg), syringe masses (0.005g),
standard flask volume (1%), pipetting volumes (2%), sampling times (2
min) and count rates (counts), to generate 30 GFR realisations per study.
The mean errors in GFR were then compared, and correlated with GFR.
Results: A total of 780 GFR studies were included. GFR ranged from 15
to 158 ml/min/1.73m? (median 85 ml/min/1.73m?). Mean measurement
error in GFR was highest using SI-GFR:2 sample (3h 4h) (95% CI13.27-
3.45 ml/min/1.73m?) and lowest using SS-GFR:4h (95% CI 1.84-1.87
ml/min/1.73m?). However, none of the methods differed significantly.
Mean error increased with GFR for all methods (p<0.001). Conclusion:
Using all GFR calculation methods, the measurement errors that can be
expected in a busy clinical Nuclear Medicine department are small com-
pared to intra-patient variation of repeat measurements. These findings
support emerging evidence in favour of using the shorter SS-GFR over
SI-GFR or SO-GEFR in busy clinics with high patient throughput.

OP040
Clinical usefulness of advanced quantitative analysis of diuresis re-
nogram in patients with equivocally obstructed upper urinary tract

S. BEATOVIC', M. Jankovic?, D. Sobic Saranovic', E. Jaksic!, V.
Antic’, M. Blagic®, V. Artiko'; 'University of Belgrade Faculty of
Medicine, Center for Nuclear Medicine, Clinical Center of Serbia,
BELGRADE, SERBIA, *University of Belgrade Faculty of Electrical
Engineering, BELGRADE, SERBIA, 3Center for Nuclear Medicine,
Clinical Center of Serbia, BELGRADE, SERBIA.

Introduction: Advanced parameters of diuretic renography - output effi-
ciency (OE) and normalized residual activity (NORA) help to distinguish
between obstructed and non-obstructed kidneys. Unfortunately, algo-
rithm for their calculation is not widely available. Non-commercial soft-
ware developed by International Atomic Energy Agency (IAEA) enables
this comprehensive analysis, but till now, it has not been widely imple-
mented in the nuclear medicine institutions in developing countries. The
aims of this study were: a) to calculate, by means of the International
Atomic Energy Agency (IAEA) software, the values of *’"TcDTPA re-
nogram parameters in obstructed kidneys and hypotonic unobstructed
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kidneys and to determine significance of OE and NORA in the assess-
ment of equivocally obstructed urinary tract. Subjects and methods: 153
patients with suspected obstruction (age range: 18-83 years; mean: 51.8
years) underwent **"Tc DTPA dynamic scintigraphy with furosemide
stimulation at 20 minute. 164 kidneys were investigated. 40-minutes ac-
quisition with 240 10-sec images was applied. Post-void static image was
acquired at 50 minute. Studies were analyzed by two observers and,
according to assessment of images and renograms, kidneys were classi-
fied as obstructed (56), hypotonic unobstructed (63) and equivocal (45).
IAEA software was applied to each study. Parameters analyzed were: OE
at 20 minute (OE,) and 20 minutes after injection of furosemide (OEg,
20), NORA at 20 minute (NORA,,), NORA on the post-micturition ac-
quisition (NORApy) and residual kidney counts on post-micturition ac-
quisition normalized to maximum kidney counts (PM/max). Results for
obstructed kidneys were: OE;p: 56.8+10.1%; OEg,50: 69.5+7.1%;
NORA,p: 2.28+0.52; NORApy;: 0.40+0.12; PM/max: 0.21+0.05.
Results for hypotonic unobstructed kidneys were: OE,q: 52.8+10.1%;
OEg20: 87.9£3.7%; NORA,(: 2.3840.52; NORApy: 0.12+0.04; PM/
max: 0.061+0.02. Difference between obstruction/dilatation was signifi-
cant for OEg,59, NORApy; and PM/max (p<0.001). Linear regression
analysis between OE,, and NORA,, was significant (r = -0.975;
p<0.001). Among 45 kidneys with equivocal findings according to stan-
dard parameters, calculation of OE g, revealed 26 kidneys to be non-
obstructed. In 2 kidneys obstructive pattern was converted into non-
obstructive according to NORApy; and PM/max value. In remaining 17
kidneys both parameters were in obstructive range. Conclusion: Results
of OE,, OE g2, NORA,, and NOR Apy, for obstructed and unobstruct-
ed kidneys, calculated by the use of IAEA software showed excellent
agreement with previously reported values of these parameters for
9mTe DTPA. High correspondence between OE and NORA gives the
opportunity of replacing OE with NORA, when algorithm for OE could
not be applied. OE g,59, NORApy; and PM/max contribute to clarify
equivocal findings of diuresis renography.

OP041
Blood-Pool Compensation Method Revisited: Similarity and
Difference in Comparison with Patlak-Rutland Plot

M. Samal', A. Brink®, V. Ptacnik!, H. Jiskrova', D. Skibova', J.
Kubinyi'; 'Charles University Prague @ General University Hospital in
Prague, Prague, CZECH REPUBLIC, ’Red Cross War Memorial
Children's Hospital, Cape Town, SOUTH AFRICA.

A slope of Patlak-Rutland plot (PRP) has been used to calculate differ-
ential kidney function not affected by vascular background in the kidney
ROI. Blood-pool compensation method (BPC) claims that it further cor-
rects for extravascular (interstitial) background [EJNMMI 2016;43:550].
The aim of this study was to examine the assertion in more detail.
Method: Performance of PRP and BPC has been compared with simulat-
ed and patient data (107 MAG3 dynamic renal studies in adults and 173
in children). Renal curves were simulated as "zero-output curves" (with-
out outflow) - scaled integrals of a monoexponential plasma clearance
curve. Vascular backgrounds were simulated as scaled plasma curves,
extravascular backgrounds as weak kidneys. In the patient data, PRP
and BPC were applied to a fixed interval between 1 - 2 minutes. Both
the heart and the liver ROIs have been used to generate input functions
and a circumferential kidney ROI was chosen to represent kidney back-
ground. Differential kidney functions calculated by PRP and BPC under
various conditions were compared using Passing-Bablok regression.
Results: Using the same time-activity curves, PRP and BPC provided
almost identical results. PRP has been found more robust with better
linear relationship between the plotted variables. In all simulated experi-
ments, the ratio of PRP slopes was identical to the ratio of BPC intercepts.
Differential function was not affected by vascular background in the
kidney ROI and by extravascular background in the heart or the liver
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ROL However, it was affected by extravascular background in the kidney
ROL Despite this fact, an independent analysis has confirmed the main
result of the EJNMMI paper above: BPC with the liver ROI input curve
(without additional background subtraction) provides the same result as
PRP with the heart ROI input curve and circumferential background
subtraction from the kidney ROIL Whether this is the result of renal ex-
travascular background compensation by BPC or another effect (related
to the liver ROI curve rather than kidney curve) still remains to be
established. Conclusion: BPC method definitely extends a tool kit for
calculation of differnetial kidney function. It has also been shown that
in case of absence of the heart in the field of view, the liver can be used as
an excellent substitution in either BPC or PRP. It is interesting that such a
possibility has already been proposed 30 yrs ago by C.S.Patlak [JCBFM
1985;5:584] but remained overlooked in renal nuclear medicine by now.

OP042

Clinical validation of comprehensive non-commercial software for
renogram analysis: values of washout parameters in healthy
individuals

S. BEATOVIC', M. Jankovic®, D. Sobic Saranovic', E. Jaksic', V.
Artiko'; 'University of Belgrade Faculty of Medicine, Center for
Nuclear Medicine, Clinical Center of Serbia, BELGRADE, SERBIA,
ZUniversity of Belgrade Faculty of Electrical Engineering,
BELGRADE, SERBIA.

A decade ago IAEA initiated the work on comprehensive non-
commercial software for processing of renogram on a simple p-computer,
but the software hasn’t been completed and only the draft version was
available. Furthermore, the accuracy of numerical outputs of the software
has not been assessed in comparison with commercial software. Purpose:
The aims of this study in healthy individuals were: to implement IAEA
software into analysis of Tc-99m DTPA and Tc-99m MAGs; dynamic
scintigraphy and to validate results of obtained renogram parameters
against their reference values. Patients and Methods: Study population
consisted of 104 healthy subjects who were evaluated by dynamic scin-
tigraphy for kidney donation. 54 of them underwent Tc-99m DTPA scin-
tigraphy and 50 °*™Tc MAG; scintigraphy. 208 kidneys were analyzed in
total. IAEA software was applied to process the studies. Parameters ana-
lyzed were: time to maximum activity (Ty,.x), time to half maximum
(Ty,), output efficiency at 20 minutes (OE,), residual kidney counts at
20min normalized to the 1-2min counts (NORA,), residual kidney
counts on post-micturition acquisition normalized to the 1-2min counts
(NORApy), residual kidney counts on post-micturition acquisition nor-
malized to maximum kidney counts (PM/max), whole kidney mean tran-
sit time (MTT) and mean parenchymal transit time (MPTT).
Correspondence between OE,, and NORA,, was evaluated by Pearson
correlation coefficient and linear regression analysis. The results for Tc-
99m DTPA were: Typax: 3.6 £ 0.9 min; Tyjp: 9.1 £ 3.5 min; OE,(: 88.1 +
2.3%; NORA,p: 0.66 + 0.1; NORApy: 0.07 + 0.02; PM/max: 0.06 +
0.01; MTT: 2.08 + 0.54 min and MPTT: 1.77 + 0.37 min. Results for
PMTe MAGs: T 3.8 = 0.7 min; Typ: 6.9 + 1.9 min; OEy: 92.0 +
2.4%; NORA,(: 0.38 = 0.1; NORApy: 0.03 = 0.01; PM/max: 0.02 +
0.01; MTT: 2.44 + 0.61 min and MPTT: 1.80 + 0.33 min. The excellent
agreement was observed between obtained values of renogram parame-
ters and their reference values in the literature. Significant linear correla-
tion between NORA,q and OE,, was observed (r = -0.936, p< 0.01).
Conclusion: IAEA software gives reliable numerical indices of kid-
ney excretion. The values for normal kidneys were almost identical
with previously reported reference values for DTPA and MAG; pa-
rameters. NORA, highly corresponds with OE,q and could replace
the former parameter in the evaluation of kidney drainage. The ob-
tained results should be an incentive for IAEA to continue its work on
completion of software in order to standardize technique of dynamic
renal scintigraphy.
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OP043
Evaluation of interobserver agreement in interpretation of indirect
radionuclide cystography

B. Caliskan, A. N. Korkmaz; Abant Izzet Baysal University, Department
of Nuclear Medicine, Bolu, TURKEY.

Aim: Indirect radionuclide cystography (IRC) offers chance to investi-
gate vesico-ureteric reflux (VUR) without bladder catheterization and it
has an advantage of lower radiation burden compared with radiological
micturating cystogram. We aimed to investigate the interobserver agree-
ment in interpretation of IRC. Material and metods: Indirect radionu-
clide cystograms of 47 patients were retrospectively evaluated indepen-
dently by 2 experienced nuclear medicine physicians. The mean age of
the patients was 8.25+3.75 and 37 of the patients were females (79%). All
patients had routine dynamic renal scintigraphy. Subsequently IRC’s
were performed by collecting 3-second frames during voiding. Curves
were generated by drawing region of interests over bladder and two
kidneys. IRC’s were interpreted in a stepwise fashion involving visual
images, compressed images and curves, respectively. The diagnosis of
VUR was recorded as a result of the final decision of physician. The inter-
observer agreement between the two physicians in determining the VUR
was investigated using the Kappa statistics. A Kappa-value >0.80 was
considered as “excellent”, 0.61-0.80 as “good”, 0.41-0.60 as “moderate”
and 0.40 or less as “poor”. Results: The interobserver agreement was
found to be poor when the physicians made their decision with only
visual images (k=0.242, p=0.102). There was a moderate interobserver
agreement in assessment of VUR with the evaluation of compressed
images of IRC ( k=0.564, p<0.001) and there was no difference between
the observers in determining the VUR by curves. When a final diagnosis
of VUR was made with taking of all three kind of processes into consid-
eration, there was a moderate agreement between the two observers to
assess the VUR in IRC (k=0.589, p<0.001). Conclusions: The diagnosis
of VUR in IRC is more reliable when all of the visual images, compressed
images and curves are taken into consideration. Interpretation of only the
visual images decreases the interobserver agreement in IRC.

OP044
Non-infectious complications of peritoneal dialysis detected by
Peritoneal scintigraphy - our experience

A. Fernandes, T. Faria, A. Oliveira, V. Alves, M. Perez, A. Pinto, J.
Pereira; Hospital Sdo Jodo, Porto, PORTUGAL.

Introduction/Aim: The use of Continuous Ambulatory Peritoneal
Dialysis (CAPD) is increasing. Despite its confirmed advantages (com-
pared with haemodialysis), several complications have been recognized -
including infectious and pressure-related ones. The infusion into the peri-
toneal cavity leads to increased intra-abdominal pressure with potential
leakage. Dialysate leakage occurs in more than 5% of patients in the first
year of CAPD. Leaks may present as pericatheter drainage, but more
often present as subcutaneous swelling and oedema, weight gain, periph-
eral or genital oedema, and apparent ultrafiltration failure. When dialysate
leakage occurs into subcutaneous tissues, it is sometimes difficult to eval-
uate. Available diagnostic methods include radiography, CT with contrast
material, and peritoneal scintigraphy. Our aim was to analyse our results
and ascertain the diagnostic value of peritoneal scintigraphy. Materials/
Methods: We reviewed data from all patients who underwent peritoneal
scintigraphy at our department from 2008 to March 2016 (n=81), and
used indirect follow-up criteria to verify leakage: surgical intervention
to the catheter/CAPD suspension - “confirmation”; maintenance of
CAPD with no further surgical interventions - “non-confirmation”.
Peritoneal scintigraphy protocol: the abdominal cavity was drained of
all dialysate, and 185 MBq of Tc-99m-MAA (in 1 L of dialysate solution)
were instilled via the peritoneal catheter. Images were acquired 5 hours

after instillation: planar images of the peritoneal cavity (anterior/lateral
projections), obtained both with the patient in a supine position and
standing-up, before and after drainage of the dialysate. When necessary,
SPECT/CT was performed. Results: Scintigraphies were performed be-
cause of abdominal wall swelling, inguinal/genital swelling, poor drain-
age/ultrafiltration, or pleural effusion. We detected leaks in 57 patients
(70%), some with multiple sites, resulting in 62 leaks (48.4% in the
umbilical region, 17.7% in the hypogastric region, 16.1% in the iliac
region, 6.5% in the lumbar region, 4.8% in the pleural cavity, 3.2% in
the genital region, and 3.2% in other locations). Of these 57, we con-
firmed leakage in 41; 6 patients maintained CAPD with no further surgi-
cal interventions; we couldn't assess the follow-up of 10 patients. Of the
24 negative studies, 21 maintained CAPD with no further surgical inter-
ventions; two patients had otherwise diagnosed leakage; we couldn't as-
sess the follow-up of 1 patient. The positive predictive value (PPV) was
87,2% and the negative predictive value (NPV) was 91,0%. Conclusion:
Peritoneal scintigraphy is a simple, safe, low-radiation-exposing, non-
invasive method of determining the site of dialysate leak, allowing diag-
nosis, post-surgery evaluation and follow-up. In our series we found high
PPV and NPV.

201/203 — Sunday, October 16, 2016, 10:00 - 11:15, Auditorium
Plenary 1: Clinical Molecular Imaging (incl. Marie Curie Lecture)

OP045

Guiding Therapy in Heart Disease: Role of Hybrid Imaging

P. Kaufmann; University Hospital Zurich, Department of Nuclear
Medicine, Cardiac Imaging, Zurich, SWITZERLAND.

OP046
Cancer, Inflammation and the Immune System
A. Mantovani; Humanitas University, Rozzano, ITALY.

OP047

PET/CT in Malignant Lymphoma

S. Barrington; St. Thomas' Hospital, PET Imaging Centre, London,
UNITED KINGDOM.

301 — Sunday, October 16, 2016, 11:30 - 13:00, Auditorium
CME 2 - Dosimetry/Radionuclide Therapy: Dosimetry for Clinical Trials

0OP048

Requirements for Acquiring Dosimetry in Clinical Trials with
Diagnostic Radiopharmaceuticals

U. Eberlein; Universitaetsklinikum Wuerzburg, Klinik fuer
Nuklearmedizin, Wuerzburg, GERMANY.

OP049

Requirements for Acquiring Dosimetry in Clinical Trials with
Therapeutic Radiopharmaceuticals

M. Cremonesi; 1.E.O. European Institute of Oncology, Health Pysics,
Milan, ITALY.

OP050

Dosimetry in Daily Practice — The Physician’s Point of View

R. P. Baum; Zentralklinik Bad Berka GmbH, Klinik fiir Molekulare
Radiotherapie Zentrum fiir Molekulare Bildgebung (PET/CT), ENETS
Center of Excellence, Bad Berka, GERMANY.
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302 — Sunday, October 16, 2016, 11:30 - 13:30, Hall 211
Joint Symposium 2 - EANM/ICRP: Dosimetry-Guided Personalised
Therapy — Are We Prepared for February 6, 2018?

OP051

Introductory Presentation on the EU Council Directive 2013/59/
EURATOM

G. Flux; Royal Marsden NHS Trust & Institute of Cancer Research, Joint
Department of Physics, Sutton Surrey, UNITED KINGDOM.

OP052

Current Status and Preparedness to Comply to the Directive (Report
on European Survey)

K. Sjogreen Gleisner; Lund University Hospital, Clinical Sciences,
Lund, Medical Radiation Physics, Lund, SWEDEN.

OP053a
ICRP View on Dosimetry Guided Personalised Therapy
S. Mattsson; Lund University, Lund, SWEDEN.

OP053b

ICRP View on Dosimetry Guided Personalised Therapy

Y. Yonekura; National Institute of Radiological Sciences, Tokyo,
JAPAN.

OP054a
Patient’s View on Dosimetry Guided Personalised Therapy
J. Mailman; Oakland, UNITED STATES OF AMERICA.

303 — Sunday, October 16, 2016, 11:30 - 13:00, Hall 117
CTE 2: Technologist Competencies Round Table

OPO055

Nuclear Medicine Technologists within EFRS

W. van den Broek; Radboud University Medical Center, Department of
Nuclear Medicine, Nijmegen, NETHERLANDS.

OP056

Controversies in Competencies, Accreditation and Education

G. Testanera; Istituto Clinico Humanitas, Department of Nuclear
Medicine, Milan, ITALY.

OP057

Nuclear Medicine Technologists: European Qualification
Framework Level 6 and Level 7

P. A. Fragoso Costa; University Carl von Ossietzky, Oldenburg,
GERMANY.

305 — Sunday, October 16, 2016, 11:30 - 13:00, Hall 115
M2M: New Radiotracers - Brain

OP0s8

Evaluation of two new radiotracers for alpha synuclein PET imaging
E. Levigoureux'*, W. ZEINYEH®, T. BILLARD®, F. CHAUVEAU',

M. VERDURAND', L. ZIMMER'?** S. LANCELOT"?; 'Université
Claude Bernard Lyon 1, Lyon Neuroscience Research Center,
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INSERM, CNRS, Lyon, FRANCE, 2Hospices Civils de Lyon, Lyon,
FRANCE, *Université Claude Bernard Lyon 1, Institute of Chemestry
and Biochemestry, CNRS, Villeurbanne, FRANCE, 4CERMEP—Imaging
Platform, Bron, FRANCE.

Aim Alpha-synuclein (x-syn) aggregation is a neuropathological hall-
mark of neurodegenerative diseases called synucleinopathies, including
Parkinson's disease, dementia with Lewy bodies and multiple system
atrophy. The purpose of this study was to evaluate two new radiotracers,
the N-{4-[(E)-2- (1,3-benzoxazol-2yl)ethenyl]phenyl}-4-fluoro-N-
methylbenzene-1-sulfonamide or ['*F]ZW27 and N-{4 [(E)-2-(1,3-
benzoxazol-2-yl)ethenyl]phenyl}-2-fluoro-N methylbenzene-1-
sulfonamide or ['*F]ZW31, as possible probes for PET imaging of cere-
bral a-syn plaques. Material and methods To investigate the selectivity
of the two radiotracers, we tested the ability of ['*F]ZW27 and
["®F]ZW31 to bind to synthetic «-syn and AB1-42 fibrils. Synthetic fi-
brils were obtained by incubating human recombinant proteins at 200
uM, 37 °C. The quality of the fibril formation was determined by ThT
fluorescence and transmission electron microscopy, before the binding
assays. Fibrils (400 nM) were incubated with increasing concentrations
of ["*F1ZW27 and ["*F]ZW31 (0.5-200 nM). These reactions were dupli-
cated in the presence of unlabeled molecules at a concentration of 50 uM
to evaluate the non-specific binding. Binding data were analyzed with a
curve fitting software that calculates the Kd and Bmax using nonlinear
regression. Results Analyses indicated that ['F]ZW27 bound on o-syn
fibrils with a low affinity (Kd = 155.4 nM and Bmax = 2.073 pmol/nmol
of fibrils) and with a better affinity on Af31 42 fibrils (Kd = 7.74 nM and
Bmax = 0.802 pmol/nmol of fibrils). In contrast, ['*F]ZW31 bound on o-
syn fibrils with a high affinity (Kd = 3.291 nM and Bmax = 0.128
pmol/nmol of fibrils) and with a lower affinity on AR 1- 42 fibrils (Kd
= 145.3 nM and Bmax = 0.592 pmol/nmol of fibrils). Conclusion These
preliminary results suggest that ['*F]ZW31 is potentially a radiotracer for
«-syn imaging while [lgF 1ZW27 is more interesting for amyloid imaging
studies. These molecules have now to be evaluated in postmortem studies
in synucleinopathies and Alzheimer’ disease patients in order to confirm
this trend and to envisage a possible first-in-man study.

OP059
Novel compounds for specific visualization of x-synucleinopathies by
PET

B. Hooshyar Yousefi', M. Mohn'ngl, T. Arzbergerz, G. H6glinger3, H.
Wester®, M. Schwaigerl; "Klinikum rechts der Isar, Technical University
Munich, Nuclear med. Dept., Munich, GERMANY, 2Neurobiobank
Miinchen, Center for Neuropathology and Prion Research, Department
of Psychiatry and Psychotherapy, Ludwig-Maximilians-Universitét
Miinchen, Munich, GERMANY, Klinikum rechts der Isar, Technical
University Munich, Department of Neurology and German centre of
neurodegenrative diseases (DZNE), Munich, GERMANY, “Technical
university Munich, LS Pharm. Radiochemistry, Garching, GERMANY.

PET is increasingly applied for diagnosis of neurodegenerative diseases
such as Alzheimer’s disease by targeting neuroproteopathies like cerebral
amyloid (A3), PHF-tau and NFTs. Tracer delineating «-synuclein protein
expression would be invaluable for early diagnosis of «-
synucleinopathies (x-syn) and clinical trials testing of therapeutic strate-
gies aimed at lowering «-synuclein protein levels in the brain. Hence, the
objective of this study was to find chemical entities that can be trans-
formed into radiolabeled tracers for selective imaging of x-synuclein
depositions. Methods: Among the compounds screened in our lab, a
promising series of candidates based on 4,4'-diaryl-2,2'-bithiazole
(DABTA) was identified as specific markers for «-syn as opposed to
other proteopathies (eg. A and tau). Pharmacokinetics of these
radioligands were investigated using biodistribution and in-vivo stability
studies. Furthermore, blood-brain-barrier penetration and specific binding
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have been studied with longitudinal PET, ex vivo/ in vitro autoradiogra-
phy and THC using transgenic E46K rats. Results: The search for «-syn
tracers revealed several compounds with nanomolar affinity for x-syn
suitable for ''C- or '8F-labeling. The first biological evaluation of
['SFIDABTA-11, 4-(benzo[d][1,3]dioxol-5-y1)-4'-(4-(2-["®F]
fluoroethoxy)phenyl)-2,2'-bithiazole, indicated a high intial brain uptake
(> 5 %ID/g at 5 min, log D=2.9) and fast brain clearance (5/30 min brain
uptake ratio > 5.7, n=5) with high binding (Ki<10nM), and high selec-
tivity (>120-fold) over A and tau. Moreover, ['*F]DABTA-11 PET in 2
month old E46K rats showed accumulation in medulla oblongata which
became more prominent after 6 months of age and a detectable uptake in
substantia nigra. Conclusion: A library of DABTAs was screened and
preclinically evaluated as «-syn imaging agents. ['*FJDABTA-11 PET
showed excellent accumulation in medulla oblongata followed by
substantia nigra (known o-syn rich regions) in E46K rats at 6 month.
These findings suggest that DABTA-11 is the first promising and selec-
tive a-synuclein tracer that may allow early diagnosis of o-
synucleinopathies such as Parkinson’s disease and dementia with Lewy
bodies or multiple system atrophy.

OP060
Evaluation of the Ligand [lsF JIMA201 as a Novel Radiotracer for
Aggregated Alpha-Synuclein in Parkinson’s Disease

E. J. Smyth', S. Tang', I. Ahmed?, L. A. Wells', C. Plisson', J.
Passchier'; 'Tmanova Ltd, London, UNITED KINGDOM, 2Parkinson’s
UK Brain Bank, Imperial College London, London, UNITED
KINGDOM.

Alpha-synuclein is found in an aggregated state in many neurodegenera-
tive diseases such as Parkinson’s disease (PD). The availability of a PET
ligand selective for o-synuclein would greatly help in drug development
for PD in addition to the diagnosis and prognosis of « -synuclein associ-
ated diseases. The aim of this study was to evaluate [18F]IMA201 as a
potential PET ligand for delineation of a-synuclein in patients with PD.
Animal experiments were conducted in accordance with the UK Animals
(Scientific Procedures) Act 1986. ['*F]IMA201 was prepared following
the recently developed copper Il-mediated '®F-fluorination methodolo-
gy.1 Human tissue was ethically sourced from the Parkinson’s UK Brain
Bank. Anatomically adjacent fresh frozen tissue sections (10pum) from the
grey matter area of the midbrain or cortical region of three individual PD
patients were cut and fixed in 4% paraformaldehyde. Sections were incu-
bated with increasing concentrations of ['*FJIMA201 (0.3, 1, 10nM) for
45 minutes, washed twice and opposed to phosphor-imager plates.
Specific binding (SB) was identified by homologous block (10uM) and
ligand binding was quantified using a standard curve. The presence of -
synuclein was confirmed with immunohistochemistry in anatomically
adjacent slides. Dynamic PET scans were conducted under baseline con-
ditions and following pre-treatment with unlabelled IMA201 (2 mg/kg
i.v.) to determine in vivo regional brain uptake of ['*F]IMA201 in a
healthy male rat. IMA201 was successfully labelled with '*F with a
radiochemical yield of 150-400MBq and mean specific activity of 10
£11 GBg/umol (n=3). ['®FJIMA201 demonstrated a heterogenous SB
signal in brain tissue of three patients at three different concentrations
(0.3nM: 6.2, 22 and 6.5 DLU/mmZ/Bq; 1nM: 0, 120 and 40 DLU/
mm?*/Bq;10nM: 390, 370 and 100 DLU/mm?/Bq). Percentage SB ranged
from 0 - 87%, which was consistent with the heterogenous expression of
a-synuclein between patients as determined by immunohistochemistry.
["®F]IMA201 demonstrated good brain penetration in a healthy rodent
with reversible kinetics during the time of the scanning period. The suc-
cessful labelling, SB characteristics and good in vivo kinetic profile of
["®FJIMA201 suggest that this is a potential candidate for monitoring «-
synuclein in the CNS. Radiosynthesis optimisation to allow clinical trans-
lation and further studies investigating the selectivity of ['*FIIMA201 for
a-synuclein over other misfolded proteins in patient brains, including the

evaluation of a SB signal in a rodent model of PD, are required to confirm
the potential of ['*F]IMA201 in clinical applications and neurodegener-
ative drug development. Reference: 1. C. Plisson et Al. J Label Compd
Radiopharm 2015, 58 (S1), S268

OPo0O61
Identification of PF-06684511 as a novel [3-secretase (BACE) selec-
tive radioligand lead for PET imaging

L. Zhang', M. A. Brodney', E. M. Beck', J. K. Dutra?, B. T. O'Neill?, L.
M. Buzon?, T. J. McCanhyl, C. E. Nolan', A. Villalobos', L. Chen?;
"Pfizer Inc., Cambridge, MA, UNITED STATES, >Pfizer Inc., Groton,
CT, UNITED STATES.

Aim Amyloid 3 (Af) plaque accumulation in brain is a hallmark of
Alzheimer’s disease (AD) pathology. A3 production occurs by consecu-
tive cleavage of amyloid precursor protein by (3- and y-secretase.
Limiting A production via inhibition of (3-secretase (BACE) is an at-
tractive strategy to develop a disease-modifying AD therapy. We are
interested in developing a BACE-specific PET ligand to facilitate clinical
characterization and assessment of BACE inhibitors. Herein, we report
PF-06684511 as a potent and selective PET radioligand lead that demon-
strated high specific binding in vivo. Materials and methods The
existing chemical matter was prioritized based on potency/selectivity,
physicochemical, and in vitro pharmacokinetic properties. Specifically,
we targeted central nervous system PET multi-parameter optimization
(CNS PET MPO >3); passive permeability (RRCK > 10 x 10 cnv/s)
and multi-drug resistance efflux (MDR BA/AB < 2.5); and brain fraction
unbound (Fu_b > 0.05). The in vivo specific binding was assessed in a
LC-MS/MS based “cold-tracer” method in mice. PF-06684511 was
dosed in tracer amount (10 pg/kg, iv). Concentrations were quantified
in cerebellum, frontal cortex, hippocampus and striatum at 45 minutes
post administration. The specific binding was defined by comparison
between a wild-type (WT) group and a BACE-knockout (KO) group
(n=5 per group). Vehicle and three doses of a selective BACE inhibitor
(1, 10 and 80 mg/kg, sc) were tested in male 129/sve mice to determine
target occupancy (TO). Results Prioritization of existing chemical matter
(~800 compounds) led to rapid identification of PF-06684511 as a prom-
ising radioligand lead. Structurally PF-06684511 is amenable to either
[''C] or ['*F] labeling. It showed high BACE potency (ICsq= 0.7 nM),
high RRCK (17.5 x 10 cmy/s), low MDR BA/AB (1.6) and favorable
Fu b (0.06). In the LC-MS/MS “cold-tracer” study, PF-06684511
showed high brain uptake and bio-distribution consistent with BACE
expression.A significant reduction of PF-06684511 binding was observed
in KO mice (e.g. 0.7% ID/g vs. 2.3% ID/g WT in hippocampus), indicat-
ing high specific binding. Furthermore, binding of PF-06684511 in these
brain regions was reduced by a selective BACE inhibitor in a dose-
dependent manner, confirming its potential for TO determination.
Conclusions Using a set of PET ligand design parameters, PF-
06684511 was rapidly identified with favorable in vitro attributes and
structural handles for PET radiolabeling. Further evaluation in a LC-
MS/MS “cold-tracer” study revealed high specific binding to BACE
in vivo. Taken together, these data suggested PF-06684511 is a promising
radioligand lead for BACE PET imaging.

OP062
Fluorinated Derivatives of Puromycin for PET Imaging of Protein
Synthesis

H. M. Betts', S. Milicevic Sephtonz, C. Tong3 ,R. 0. Awais®, P. J. HilP®,
A. C. Perkins®, F. I. Aigbirhio®; 'Nottingham University Hospitals NHS
Trust, Nottingham, UNITED KINGDOM, *University of Cambridge,
Cambridge, UNITED KINGDOM, *University of Nottingham,
Nottingham, UNITED KINGDOM.
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Introduction and Aims: Disruption of cellular protein synthesis (PS) is a
hallmark of numerous diseases including cancer and neurodegeneration.
The ability to visualise and quantify PS is an important goal in diagnosis,
treatment and monitoring of these conditions. Radiolabelled amino acids
have been investigated widely for this purpose, but their application suf-
fers from several key limitations, including the inability to distinguish
between active transport and PS." At present, there is no ideal radiotracer
for imaging PS by PET. The aim of this project was to develop a radio-
tracer which is not an amino acid but enables measurement of PS in vivo,
and can be radiolabelled with fluorine-18, via ['*F]fluoride. Puromycin
(PURO) is an antibiotic that inhibits PS in both bacteria and eukaryotes
by mimicking aminoacyl-tRNA at the ribosome.” We hypothesised that a
fluorine-18 labelled PURO analogue could be used for PS imaging, and
previously reported a single derivative as a potential candidate.> We now
describe the synthesis and PS inhibitory potency of a series of PURO
analogues containing a fluorine substituent. Materials and Methods: A
previously reported common intermediate was employed for further
derivatisation.* The novel PURO analogues were analysed in a PS assay
using Gaussia Luciferase as a bioluminescent reporter, and their potency
compared with that of commercially available PURO. The radiosynthesis
of the most potent candidate was achieved by direct nucleophilic
['®F]fluorination of a tosylate precursor followed by deprotection.
Results: Fifteen novel PURO analogues were prepared from the common
intermediate in 20-90% yields. Fluoroethylpuromycin (FEPURO) proved
the most potent PS inhibitor of the class, exceeding the inhibitory activity
of PURO itself in the assay. Three-step radiosynthesis of ['*F]JFEPURO
was achieved in 140 min in 2+1% radiochemical yield (not corrected for
decay) and with radiochemical purity >99%. Conclusions: From the
series of novel PURO analogues, FEPURO was identified as a potential
candidate for PET imaging of PS. Radiosynthesis of ['*F]JFEPURO was
successfully accomplished in modest yield and excellent radiochemical
purity. Characterisation of ['*FJFEPURO in vivo is underway in our lab-
oratories. 'P. Laverman, O.C. Boerman, F.H.M. Corstens, W.J.M. Oyen,
Eur. J. Nucl. Med. 2002, 29(5), 681. 2D. Nathans, Proc. Natl. Acad. Sci.
1964, 51(4), 585. SH.M. Betts, R.O. Awais, J.C. Luckett, A.C. Perkins,
Eur. J. Nucl. Med. Mol. Imaging 2014, 41 (Suppl 2), S416. * S. M.
Sephton, F. I. Aigbirhio, ACS Med. Chem. Lett. 2016, doi: 10.1021/
acsmedchemlett.6b00093.

OP063
[18F]F13640 preclinical evaluation as a 5S-HT1A receptor agonist for
PET neuroimaging, from rodent to non-human primate

B. Vidal', S. Fieux', T. Billardz, 0. Barret® ,G. Tamagnan3, A. Newman-
Tancredi®, L. Zimmer'>°; 'Université Claude Bernard Lyon 1, Lyon
Neuroscience Research Center, INSERM, CNRS, Lyon, FRANCE,
?Université Claude Bernard Lyon 1, Institute of Chemistry and
Biochemistry, CNRS, Villeurbanne, FRANCE, 3Molecular
Neurolmaging, New Haven, CT, UNITED STATES, “Neurolixis Inc.,
Dana Point, CA, UNITED STATES, 5Hospices Civils de Lyon, Lyon,
FRANCE, *CERMEP - Imaging Platform, Bron, FRANCE.

Aim: Serotonin 1 A receptors are known to play an important role in many
psychiatric and neurodegenerative disorders. Currently, all available 5-
HT1A fluorinated PET radiopharmaceuticals are antagonists. As agonists
bind preferentially to the high-affinity (G-protein-coupled) state of recep-
tors, it would be of great interest to develop agonist radioligands which
could provide a measure of the functional 5-HT1A receptors in patho-
physiological processes. The agonist 5-HT1A radiotracer candidates we
proposed recently had interesting in vitro properties but were not optimal
in terms of in vivo imaging (Eur ] Nucl Med 2010, 37(3): 594-605; J Nucl
Med 2012, 53(6): 934-41). We propose now a new selective agonist with
a suitable affinity for S-HT1A receptors. Materials and methods: F13640
is a ligand with a high affinity (1nM) and a high selectivity for 5-HT1A
receptors. Its nitro-precursor was synthesized and radiolabeled via a

@ Springer

fluoro-nucleophilic substitution. Its radiopharmacological characteriza-
tion included autoradiographic studies, biodistribution and metabolic
studies, PET scans in rats, cats and non-human primates. Several of these
results were compared with studies using the antagonist [18F]MPPF, a
validated 5-HT1A radiopharmaceutical. Results: The radiochemical pu-
rity of [18F]F13640 was > 98%. [18F]F13640 in vitro binding was con-
sistent with the 5S-HT1A receptors distribution. Biodistribution studies
revealed that 1% of the radiotracer rapidly entered the brain and led to
few brain radiometabolites. [18F]F13640 binding was decreased by co-
injection of WAY-100635, a 5-HT1A antagonist, or blocked by pre-
injection of 8-OH-DPAT, a 5-HT1A agonist (-40% and -85% in the rat,
respectively). [18F]F13640 in vivo distribution differed from the classical
distribution observed with [I8F]MPPF. As an example, in the three stud-
ied species, [18F]F13640 binding was high in the dorsal raphe nucleus
and the cingular cortex, but moderate in the hippocampus. Finally,
ex vivo and microPET studies in rat revealed a high sensitivity of
[18F]F13640 to endogenous serotonin, with a binding decrease after
low doses of fenfluramine (a serotonin releaser). Conclusions:
[18F]F13640 has suitable characteristics for probing in vitro and in vivo
the high-affinity states of the S-HT1A receptors. Interestingly, this study
reveals that the binding pattern of a selective agonist radiotracer can differ
significantly from the binding of a selective antagonist radiotracer.
Quantification analyses with kinetic modelling are in progress to prepare
the first-in-man study of [18F]F13640.

OP064
In vivo characterization of a novel [18F]-labelled radiotracer for PET
Imaging of multidrug resistance or drug toxicity

P. Kannan', J. Collins?, T. Fallsz, W. Ladno?, S. Dizdarevic®, M. van
Dam?, J. Lee?, D. Maheshwari'; ' Avaant Pharmaceuticals Inc, Woburn,
MA, UNITED STATES, *Crump Institute for Molecular Imaging,
Department of Molecular and Medical Pharmacology, David Geffen
School of Medicine at UCLA, Los Angeles, CA, UNITED STATES,
3 Avaant Pharmaceuticals Inc, Brighton and Sussex University Hospitals
NHS Trust and Brighton and Sussex Medical School, Brighton, UNITED
KINGDOM.

Background: Multidrug resistance (MDR) is a major impediment in the
treatment of cancer and various neurological disorders. Two efflux trans-
porters from the ATP-binding cassette (ABC) family, ABCBI (P-gp) and
ABCG2 (BCRP), commonly contribute to MDR by restricting the entry
of therapeutic drugs into target organs, including into brain across the
blood brain barrier and tumours. Contrary, constitutionally low expres-
sion of ABC transporter proteins is linked with drug toxicity and suscep-
tibility to ABC-mediated disease. Aim: The goal of this work was to
characterize the specificity, brain uptake, and metabolism of the new
tracer, AVT-011, with an ultimate aim for detecting and investigating
the function of ABC-transporter proteins, MDR or drug toxicity
in vivo. Methods: To enhance clinical utility, AVT-011 was radiolabelled
with ['®F]. The specificity of the radiotracer ['*F]-AVT-011 for ABCB1
and/or ABCG2 was measured using three groups of mice (FVB back-
ground strain, females): wild-type (n = 5), those genetically lacking
abcbla/lb (n = 5), and those genetically lacking abcg? (n = 5). Brain
uptake was assessed quantitatively and reported as standardized uptake
value (SUV) from dynamic PET scans performed over 120 mins follow-
ing intravenous injection of approximately 3-4 MBq ['*F]-AVT-011. The
plasma protein binding of the radiotracer was determined using human
plasma proteins, while the metabolism of the radiotracer was determined
using human microsomes. Results: AVT-011 was successfully
radiolabelled with ['®F], resulting in a decay-corrected yield of 3.7 =
1.0% (n=4) and specific activity of 143 =+ 31 (n=4) GBg/umol. At 120
min, brain uptake of [18F]-AVT-011 was 2 times higher in mice lacking
ABCBI (0.15+0.04 SUV) and 1.4 times higher in mice lacking ABCG2
(0.10 £ 0.02 SUV) than in wild-type mice (0.075 £+ 0.013 SUV). Brain
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uptake remained stable out to 120 mins, with peak uptake occurring
within the first minute. Plasma protein binding of the radiotracer was
43.6 +4.0%, and 91% of the radiotracer remained in its unchanged form
at 30 min. Conclusions: AVT-011 can be readily labelled with ['*F] at
sufficiently high specific activity and yield for in-vivo imaging. The ra-
diotracer ['®F]-AVT-011 is a substrate for ABCB1 and ABCG?2 at the
mouse blood brain barrier, is stable metabolically, and has good bioavail-
ability. Since many drugs are dual substrates for ABCBI and ABCG2,
and these transporters are often co-expressed in causing MDR in multiple
disease, ['®F]-AVT-011 seems to be a promising new radiotracer for dual
ABC/MDR imaging.

306 — Sunday, October 16, 2016, 11:30 - 13:00, Hall 111
Physics & Instrumentation & Data Analysis: Advanced Quantification
& Kinetic Modeling

OP065
Supervised Cluster Analysis for Automatic Extraction of Reference
Region in Dynamic ['*F|THK5317 PET

M. Jonasson'%, A. Wall?, K. Chiotis®, K. Heurling', L. Saint-Aubert’, G.
Antoni'?, A. Nordberg®, M. Lubberink'; 'Uppsala University, Uppsala,
SWEDEN, *Uppsala University Hospital, Uppsala, SWEDEN,
3Karolinska Institutet, Stockholm, SWEDEN.

Objectives: ['*FITHK5317 is a PET tracer for in-vivo imaging of tau
pathology which is associated with neurodegeneration and cognitive
impairment. Research investigation on tau pathology imaging with
PET is facilitated by the availability of simplified analysis methods such
as standardized uptake value ratios (SUVr). However, previous work has
shown modest correlation between SUVr and binding potential (BP),
with the latter assumed to be better representation of tau accumulation.
Parametric images based on dynamic ['®F]THK5317, showing BP at
voxel level, are preferred for investigation of tau distribution in the brain.
Reference tissue models, used to compute these images, require a refer-
ence region time-activity curve (TAC). The aim of this study was to
evaluate a supervised clustering analysis method (SVCA) for automatic
extraction of a reference region and compare with parametric images
computed using MRI-based cerebellum volume of interest (VOI) as
reference input. Methods: Sixteen subjects (5 healthy controls, 8 AD
and 3 MCI) received a 60 min dynamic ['*F]THK5317 PET scan and a
T1-weighted MRI scan. A set of four predefined kinetic classes was
defined based either on the five healthy subjects (cerebellum reference
class) or five randomly selected AD subjects (white matter, grey matter
and blood pool class). The SVCA algorithm segments voxels in the
dynamic PET volume based on the shape of their TACs with no spatial
constraint. Voxels with TACs most resembling the kinetic behavior of
the proposed reference region are selected and a reference TAC can be
obtained. Reference Logan DVR-1 and SUVr-1 (40-60 min p.i.) images
were computed for the remaining AD and MCI subjects using both
MRI-based and SVCA-based reference. Nine representative regions
were used for the evaluation. Correlation and agreement of DVR-1
and SUVr-1 values of the two methods were assessed by linear regres-
sion. Results: Correlation and agreement between DVR-1 values of all
nine regions, based on MRI and SVCA reference regions, were high:
R?=0.92 and 0.87, slope=1.09 and 1.05 for DVR-1 and SUVr-1 values
respectively. When evaluating single regions, correlation was somewhat
lower; e.g. R?=0.76 and 0.74, slope=0.94 and 1.21, for DVR-1 and
SUVr-1 values in hippocampus, respectively. Conclusion: The results
indicate that supervised clustering may be used to obtain a reference
TAC from a dynamic ['®FJTHK5317 PET scan. This would allow for
automated computation of parametric images without the need for an
MRI scan. The presented method needs to be evaluated in a larger
number of subjects.

OP066

[11C]flumazenil kinetics in the rat brain: model preference and the
impact of non-specific and non-selective binding in reference region
modeling

I. Lopes Alvesl, D. Villez Garcia', A. Parente', J. Doorduin', A.
Marques da Silva®, M. Koole®, A. T. M. Willemsen', R. Dierckx', R.
Boellaard'; 'University Medical Center Groningen, Groningen,
NETHERLANDS, 2Pontificia Universidade Catélica do Rio Grande do
Sul, Porto Alegre, BRAZIL, *KU Leuven, Leuven, BELGIUM.

Aim: The analysis of [''C]flumazenil pre-clinical studies currently follows the
quantitative models validated in the clinical setting. Since tracer kinetics can
differ between species, [''C]flumazenil kinetic modeling was evaluated for
the rat brain. Material and Methods: 60min [''C]flumazenil brain PET scans
with arterial sampling were performed in two groups of male Wistar rats
(n=10, tracer dose only; n=2, pre-saturated with 330nM of flumazenil).
Time-activity curves (TACs) were generated for frontal cortex, hippocampus,
cerebellum, medulla and pons (reference). Next, noiseless TACs (n=10) were
simulated using an average input function and representative rate constants
from animal data. A three-tissue compartment model including a compart-
ment for non-selective binding was simulated with different levels of specific-
binding (ks ranging from 0.2 to 2.6min™"). For animal and simulated data,
distribution volume (V) and distribution volume ratios (DVR) were calcu-
lated using one and two-tissue compartment models (1TCM and 2TCM) and
spectral analysis (SA). Binding potential (BPxp) was determined from full
and simplified reference tissue models with one or two-tissue compartments
for the reference (FRTM, SRTM and SRTM-2Ref). Parameter agreement was
assessed by Spearman’s correlation and Bland-Altman plots. Akaike infor-
mation criterion (AIC) was used to determine model preference. Results:
1TCM and 2TCM Vr of regions with high specific-binding (frontal cortex,
hippocampus and cerebellum) showed similar AIC (143£7 and 148+10
respectively), strong correlation (1;=0.99) and good agreement (0.1% dif-
ference). In contrast, low specific-binding regions (pons and medulla)
showed worse correlation (1,=0.77) and agreement (17.6% difference),
while AIC were lower for 2TCM (134+10) than for ITCM (161+8). The
pre-saturated group displayed similar results to those of low specific-
binding regions. High levels of non-specific and/or non-selective binding
(2TCM V1=2.5+0.4) was observed in pons and affected BPyp estimation
by all tested reference tissue models. Simulations showed a similar pattern:
2TCM Vr demonstrated better agreement (<8.0% bias) than 1 TCM for all
levels of specific-binding, while I TCM V1 demonstrated smaller bias with
increasing specific-binding (from -55.1% to 3.1%). SA generated accurate
V1 (<0.9% bias) for all specific-binding levels. ITCM DVRs resulted in
the largest BPyp overestimation (up to 58% bias), while SRTM-2Ref
showed an overall smaller bias (<1.5%). Conclusion: [''C]flumazenil ki-
netics in rats was substantially different from that in humans, especially in
low specific-binding regions. In those, the 2TCM is preferred and the
standard 1TCM and SRTM can lead to major errors in parameter estima-
tion. Instead, models which can better account for non-specific and/or non-
selective binding should be used, such as 2TCM or SA.

OP067

Quantitative Assessment of Osteoblastic Tumor Burden with
Threshold-based Volumetric Na'®F PET/CT Methodologies -
Challenges and Opportunities

C. 1. Odom, C. L. Wright, P. Subramanian, J. Zhang, M. V. Knopp; The
Ohio State University, Columbus, OH, UNITED STATES.

Aim: Although routinely used for "*F-FDG PET, maximum lesion SUVs
for Na'®F-avid lesions demonstrate very high values even in benign areas
of increased bone turnover. Total lesion fluoride (TLF) and fluoride tumor
volume (FTV) are recently described metrics that may enable better prog-
nostic information for '®F-avid malignant/metastatic osteoblastic lesions.
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These metrics can be rapidly established using whole-body threshold-
based isocontouring but are confounded by the inadvertent inclusion of
benign regions of increased bone turnover. This study assessed method-
ologies for evaluating and quantifying osteoblastic tumor burden in on-
cologic patients. Materials and Methods: 20 patients who underwent
routine Na'®F PET/CT studies for prostate, breast, thyroid, and head/neck
cancers were retrospectively evaluated. Visual assessment of '*F-avid
osteoblastic lesions was performed by a reader panel. Quantitative
isocontour assessment of 'SF-avid osteoblastic tumor burden was per-
formed using either automated threshold-based whole body contouring
or manual contouring of individual lesions. Using a MIM workstation,
the following parameters were assessed: highest SUV . for all osteo-
blastic lesion (hSUV,,,,x), average of SUV,,,, values over all 8p_avid
osteoblastic lesions, fluoride tumor volume (FTV) for all isocontoured
lesions, and the whole-body total lesion fluoride (TLF) uptake. Results:
Qualitative assessment demonstrated a spectrum of '®F-avid osteoblastic
tumor burden ranging from no lesions to extensive multifocal osteoblastic
disease. In addition, there was a wide spectrum of osteoblastic degener-
ative disease burden. Quantitative whole-body isocontour assessment of
'8F_avid osteoblastic activity using a minimum threshold SUV of 10 were
sufficient to capture osteoblastic metastatic lesions but it also captured
benign degenerative disease which confounded the automated whole-body
results (Automated analysis: hSUV .« = 56 + 43, average SUV ;= 15 +
6, FTV = 153 + 111 mL, and TLF = 2371 + 1956 SUV*mL). Although
labor-intensive, manual lesion-by-lesion isocontouring of '*F-avid osteo-
blastic metastatic lesions (Manual analysis: hNSUV .., = 48 + 48, average
SUVyjax = 16 £ 10, FTV =33 + 58 mL, and TLF = 884 + 1777 SUV*mL)
minimizes false-positive tumor activity from underlying benign osteoblas-
tic disease and provides more accurate quantification of tumor-specific
osteoblastic disease burden. Conclusion: Confounding factors like degen-
erative disease limits the clinical utility of automated or semi-automated
whole body threshold-based methodologies for quantifying tumor-specific
osteoblastic disease burden. The alternative approach of using manual
lesion-by-lesion quantitative assessment produces more robust and more
accurate metrics for quantifying osteoblastic disease burden.

OP068
Investigation into the optimal model for whole tumour and voxel
FMISO Kkinetics analysis

D. R. McGowan'?, R. E. Macpherson2, S. L. Hackett!, F. V. Gleeson?,
G. S. Higginsl, J. D. Fenwick'?; IUniversity of Oxford, Oxford,
UNITED KINGDOM, *Oxford University Hospitals NHS Foundation
Trust, Oxford, UNITED KINGDOM, 3University of Liverpool,
Liverpool, UNITED KINGDOM.

Purpose A study is presented of the relative abilities of different kinetics
compartmental models to describe whole tumour and voxel FMISO up-
take time-activity-curves (TACs). Methods Two-, three- and four-
compartment models were fitted to 28 TACs obtained for 14 tumour
structures in 8 patients with advanced stage lung cancer, each imaged
twice as part of an ongoing clinical trial. Descriptions of the TACs pro-
vided by fits of the models were compared using the Wald-Wolfowitz
runs test, Akaike and Bayesian information criteria (AIC/BIC), and leave-
one-out cross-validation. The accuracy and precision with which fitted
model parameters estimated the uptake kinetics were calculated using
statistical simulation procedures carried out for several different ground-
truths. These analyses were performed both for whole tumour volumes as
well as for individual voxels. Results An irreversible three-compartment
model, 3C5K, provided the best overall description of the FMISO uptake
time-courses of whole tumours according to AIC, BIC and cross-
validation scores totalled across TACs. Fits of the 3C5K model and a
more complex four-compartment model, 4C7K, passed the runs test for
23/28 and 28/28 TACs respectively. However, the simulation studies
indicate that 3C5K fits provided the most accurate and precise estimates
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of FMISO uptake kinetics (10% precision for tumour fractional blood
volumes and FMISO binding rate-constants), even for TACs described
better by the 4C7K model. The 3C5K model also provided the best
overall description of time-courses of FMISO uptake in individual voxels
according to AIC and BIC measures. However, simulation studies indi-
cated that 2C3K model fits provide the most accurate and precise esti-
mates of voxel FMISO uptake kinetics (39% precision for tumour frac-
tional blood volumes and 37% for FMISO binding rate-constants): the
higher noise-levels within single voxel uptake time-courses means that
the greater stability of this simpler model outweighs its less accurate
descriptions of their time-courses. Conclusion Fits of an irreversible
three-compartment model provide the best descriptions of uptake time-
courses of whole tumours, and the most precise and accurate estimates of
their uptake kinetics. For single voxels the three-compartment model also
provides the best descriptions of uptake time-courses, however fits of a
simpler irreversible two-compartment model provide more precise and
accurate estimated of uptake kinetics in single voxels.

OP069

A comparative analysis between SVM and PCA plus Logistic
Regression for the construction of a discriminative glucose metabolic
brain pattern in ALS

M. Devrome, J. Ceccarini, D. Van Weehaeghe, P. Van Damme, K. Van
Laere, M. Koole; KU Leuven, Leuven, BELGIUM.

Introduction The differential diagnosis of neurodegenerative disorders
may be difficult on clinical grounds only, especially at an early stage.
['®F]FDG brain PET imaging allows the identification of several
disease-specific metabolic patterns such that a differential diagnosis is
facilitated. Two different machine learning methods, Support Vector
Machine (SVM) and regularized Logistic Regression (LR) combined
with Principal Component Analysis for feature extraction (PCA-LR),
were used for the construction of a discriminative brain pattern in
Amyotrophic Lateral Sclerosis (ALS) and were evaluated in terms of
classification performance. Methods PCA-LR is based on the method
of Spetsieris et al. [1]. First, PCA is performed by selecting a limited
number of eigenvectors of the data covariance matrix. Regularized LR
is then applied to find the weights discriminating the most between the
ALS and healthy controls PCA features, where the weighted sum of the
selected eigenvectors corresponds to a discriminative brain pattern for
ALS. SVM is a sparse kernel technique obviating the feature selection
prior to training of the classifier. A linear kernel is considered, because
this leads to a straightforward construction of the ALS specific discrim-
inative pattern. Static ['®F]JFDG-PET scans were selected from a prospec-
tive cohort of 175 patients with a clinical diagnosis of ALS [2]. 20 ALS
scans were randomly selected and combined with the 20 scans of age
matched healthy controls to generate a realistic training set. Performance
was tested using a leave-one-out cross-validation. Results The PCA-LR
approach resulted in a sensitivity of 91%, a specificity of 96%, an accu-
racy of 93.5% and an Area Under Curve (AUC) of 96.1% for the
Receiver Operating Characteristic (ROC) curve. For SVM, a sensitivity
0f 90.5%, a specificity of 97.5%, an accuracy of 94% and an AUC of
96.6% for the ROC curve was found. Both methods generated a discrim-
inative metabolic brain pattern for ALS where known regions of relative
hypo-and hyper-metabolism could be clearly identified. Conclusion A
discriminative voxel-wise metabolic brain pattern for ALS was construct-
ed, based on both a SVM and PCA-LR approach. In terms of discrimi-
native performance, similar results were obtained for both methods for a
relatively small but realistic sample size, with a comparable discrimina-
tive brain pattern. [1] Spetsieris et al. Identification of Disease-related
Spatial Covariance Patterns using Neuroimaging Data. J Vis Exp. 2013.
[2] Van Weehaeghe et al. Prospective Validation of '*F-FDG Brain PET
Discriminant Analysis Methods in the Diagnosis of Amyotrophic Lateral
Sclerosis. J Nucl Med. 2016.
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OP070
Partial Volume Effect correction (PVC) improves the sensitivity of
SPM for the detection of focal cordial dysplasia on refractory epilepsy

J. Silva-Rodriguezl, J. Cortés?, X. Rodrl'guez—Osorio3, A. Ruibal®, P.
Aguiar'; "Fundacién Ramén Dominguez, Santiago de Compostela,
SPAIN, *Nuclear Medicine Department, University Hospital, Santiago
de Compostela, SPAIN, *Neurology Department, University Hospital,
Santiago de Compostela, SPAIN.

Introduction: In latter years, PET has gained a leading role in the
presurgical evaluation of refractory epilepsy. The availability of co-
registered PET/MRI images has improved the interpretation of im-
ages of both modalities, while the use of quantification techniques,
such as Statistical Parametric Mapping (SPM), has improved the
interpretation of PET images. SPM is a well-known quantification
technique in PET neuroimaging, but its sensitivity in epilepsy is still
relatively low when compared with other applications such as de-
mentia. This might be related with the Partial Volume Effect (PVE)
and the low resolution of PET images when dealing with small focal
hypometabolisms, such as those observed in epilepsies associated
with focal cortical dysplasias (FCDs). Due to this, techniques that
can provide an improvements on PET resolution are promising in
order to improve the localization of these focal hypometabolisms.
On a previous work, our group has shown how PVE correction im-
proves the sensitivity of both quantification and visual inspection on
temporal lobe epilepsy, which was associated to an improved visual-
ization of the hippocampal region. Aim: In this work, we investigate
the impact of PVE correction on the sensitivity of SPM for the local-
ization of small focal hypometabolisms associated with FCD on re-
fractory epilepsy. Methods: This study was performed on 14 patients
diagnosed with refractory epilepsy caused by a FCD reported on the
MRI examination (11 FCD-I, 2 FCD-II and 1 FCD-III). All of them
underwent surgery with positive outcome. PET images were visually
evaluated using PET/MR co-registered images. The analysis was
complemented by with a SPM statistical analysis comparing the pa-
tient to 87 controls. PET images were corrected using a novel PVE
correction method. The quantification results with and without PVE
correction were compared. Co-registered images and quantitative
analysis were provided by IQ-Brain (QubioTech Health Intelligence
S.L). Results: On the original evaluation, the visual inspection of
PET/MR co-registered images reported hypometabolism associated
with the FCD on 85.7% (12/14) of the patients, while SPM performed
very poorly, being positive only for 57.1% (8/14) of the patients.
After the correction, the SPM statistical analysis showed a sensitivity
of 85.7% (12/14), which implies an improvement of a 28.6% and is
comparable to the sensitivity of the visual inspection. These results
are in good agreement with the ones previously obtained on TLE
patients. Conclusions: PVE correction showed potential to improve
the sensitivity of SPM on the detection of the hypometabolisms as-
sociated with FCD in refractory epilepsy.
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OP071

Current Role of PET for CAD Evaluation

N. Tamaki; Hokkaido University Graduate School of Medicine,
Department of Nuclear Medicine, Sapporo, JAPAN.

OP072

Emerging Applications of Vessel Imaging with PET and SPECT

H. Strauss; Memorial Sloan-Kettering Cancer Center, New York,
UNITED STATES OF AMERICA.

OP073

PET/MR versus PET/CT in Cardiovascular Medicine

M. Schwaiger; Klinikum R. D. Isar der Technischen Universitdt Miinchen,
Nuklearmedizinische Klinik und Poliklinik, Munich, GERMANY.
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OP074

Value of ""'In-PSMA-radioguided surgery for salvage lymphadenec-
tomy in recurrent prostate cancer: correlation with histopathology
and clinical follow-up

I. Rauscher, T. Maurer, M. Wirth, M. Schottelius, H. Wester, J. E.
Gschwend, M. Schwaiger, M. Eiber; Klinikum rechts der Isar, Munich,
GERMANY.

Aim: With the advent of ®*Ga-HBED-PSMA PET hybrid imaging tech-
niques even small and atypical localized metastatic lesions of prostate cancer
(PCa) can be visualized. Previously, the novel technique of PSMA-
radioguided surgery (PSMA-RGS) to localize those metastatic lesions using
ay-probe after injection of a radiolabelled PSMA-ligand has been described.
However, follow-up of these salvage surgery cases is necessary to determine
its possible role in clinical routine. Thus, the aim of this study was to evaluate
the feasibility of preoperative injection of ''In-labeled PSMA-I&T SPECT/
CT for facilitated intraoperative identification of PSMA-positive lesions using
a y-probe in recurrent PC and to correlate these results with postoperative
histopathological results of the resected lymph nodes. Further, the impact of
PSMA-RGS was tested using postoperative prostate-specific antigen (PSA)
values and clinical recurrence-free survival. Material and Methods: 22 con-
secutive patients with localized recurrent prostate cancer (PCa) underwent
PSMA-RGS with "'In-labeled PSMA ligand during April 2014 to
March 2015. Preoperative median PSA was 1.38ng/ml (range: 0.19 -
13.90ng/ml). Results of ex vivo radioactive rating (positive vs. negative) of
resected tissue were compared to findings of postoperative histological anal-
ysis. Best PSA response without additional treatment was determined 8-16
weeks following PSMA-RGS and PCa-specific additional treatments were
recorded. Results: In 21/22 patients PSMA-RGS could identify the lesions
intraoperatively. One patient without identification of the metastatic lesion in
the deep internal region exhibited a PSA of 0.45ng/ml. On follow-up PSMA-
PET imaging lesion was still present. In total, 85 surgical specimens were
removed and 34 showed metastatic involvement at histological analysis. 32
were correctly classified as metastatic and 47 as cancer-free, 2 specimens
were false negative and 4 false positive compared to standard histological
evaluation. Follow-up information was available for 21/22 patients. PSA
reduction >50% were observed in 16/21 patients and >90% in 10/21 patients.
In 11/21 patients a PSA drop below 0.2ng/ml could be observed. 9/21 patients
received further PCa-specific treatment after median 4 months after PSMA-
RGS (range: 3 - 13 months), the remaining 12 patients remained treatment
free at a median follow-up of 10 months (range: 7 - 17 months). Conclusion:
PSMA-radioguided surgery proved to be of high value for intraoperative
detection of even small metastatic lesions in PCa patients scheduled for sal-
vage lymphadenectomy and might have a beneficial influence on further
disease progression. However, identification of suitable patients on the basis
of PSMA-PET imaging is critical to obtain satisfactory results.

OP075
Predictive and prognostic potential of volume-based metabolic vari-
ables with 18F-FDG PET/CT in locally advanced breast cancer

A. Garcia Vicente!, J. Pérez-Beteta?, M. Tello Galan', D. Molina-
Garcia®, G. Jiménez Londofio', V. Pérez-Garcia®, A. Martinez-
Gonzalez?, F. Pena Pardo', A. Soriano Castrej(')nl; "Nuclear Medicine
Department. Hospital General Universitario de Ciudad Real, CTIUDAD
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REAL, SPAIN, “Instituto de Matematica Aplicada a la Ciencia y a la
Ingenieria. UCLM., CIUDAD REAL, SPAIN.

Aim: To investigate the usefulness of metabolic variables of breast lesions
obtained in 18F-FDG PET/CT in the prediction of neoadjuvant chemo-
therapy (NC) response and prognosis in locally advanced breast cancer
(LABC). Material and methods: Prospective study including 67 patients
with LABC and NC indication and a baseline 18F-FDG PET/CT. After
breast tumor segmentation, SUV variables (SUVmax, SUVmean and
SUVpeak) and volume-based variables as metabolic tumor volume
(MTV) and total lesion glycolysis (TLG) were obtained. Breast speci-
mens were grouped into molecular phenotypes and classified as re-
sponders or no responders after completion of NC. Univariate analysis
was performed with the use of Kaplan-Meier and Cox proportional haz-
ards models to study the potential of metabolic variables, molecular phe-
notypes and histologic response to predict: disease-free status (DFs),
disease-free survival (DFS) and overall survival (OS). Results: Sixty
patients underwent NC. 14 were classified as responders. 56 patients
had a DFs during the follow-up. MediantSD of DFS and OS was 43
+15 and 46+13 months respectively. SUV and volume-based variables
showed significant relations (p<0.005) with the histological response
with higher values in responders compared to no responders (median,
mean and SD of SUVmax, SUVmean, SUVpeak, MTV and TLG of
13.77,13.34 and 5.79; 8.85, 8.35 and 3.73; 11.33, 10.7 and 4.88; 13.44,
26.60 and 34.58 and 96.39, 258.12 and 384.63 for responders vs 6.04,
7.84 and 5.26; 3.42, 4.77 and 3.20; 4.79, 6.06 and 4.08; 9.88, 13.63 and
12.48 and 33.78, 70.17 and 97.94 for non responders respectively). MTV
and TLG showed significant association with DFs (p=0.015 and p=0.038
respectively). Median, mean and SD of MTV and TLG for patients with
DFs were: 8.90, 13.72 and 15.12 and 33.78. 90.54 and 144.64 respec-
tively. Median, mean and SD of MTV and TLG for patients with a non-
DFs were: 16.72, 29.70 and 31.09 and 90.89, 210.98 and 382.80 respec-
tively. No significant relations were observed with SUV variables and
DFs. No significant relations were obtained for none metabolic variable
with DFS and OS. Conclusion: Volume-based metabolic variables ob-
tained with 18F-FDG PET/CT, differently to SUV based variables, were
good predictors of neoadjuvant chemotherapy response and disease free
status in patients with locally advanced breast cancer.

OP076

Ga68 RM2 PET/MRI Evaluation of Gastrin-Releasing Peptide
Receptor Status in Patients with Biochemically Recurrent Prostate
Cancer and Negative Conventional Imaging

A. Iagaru, 1. Sonni, R. Minamimoto, A. Loening, S. Vasanawala;
Stanford University, STANFORD, CA, UNITED STATES.

Background: “®*Ga-labeled DOTA-4-amino-1-carboxymethyl-piperi-
dine-D-Phe-Gln-Trp-Ala-Val-Gly-His-Sta-Leu-NH2 (°*Ga-RM2, for-
merly known as *®Ga-Bombesin or BAY86-7548) is a novel synthetic
bombesin receptor antagonist that targets gastrin-releasing peptide recep-
tors (GRPr). GRPr are highly overexpressed in several human tumors,
including prostate cancer (PC). Because of their low expression in BPH
and inflammatory prostatic tissues, imaging GRPr has potential advan-
tages over current choline- and acetate-based radiotracers. We now pres-
ent data on the use of *Ga-RM2 PET/MRI in patients with biochemically
recurrent prostate cancer (BCR PC) and non-contributory conventional
imaging (CI). Methods: We enrolled 28 men with BCR PC, 59-83 year-
old (mean+SD: 68.4+6.7) in an IRB-approved prospective study. Imaging
started at 40-69 minutes (mean+SD: 50.1+7.2) after injection of 3.6-
4.1 mCi (mean=SD: 3.8+0.2) of **Ga-RM2 using a time-of-flight enabled
simultaneous PET/MRI scanner. MRI sequences consisted of T'1-weight-
ed, T2-weighted and DWI. SUV ., and SUV,;,.,, measurements were
recorded in normal tissues and areas of uptake outside the expected phys-
iologic biodistribution. Results: All patients had rising PSA (range: 0.3-
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36.4 ng/mL; meantSD: 6.9+7.9) and non-contributory CI (CT, MRI,
99mTe MDP bone scan). ®*Ga-RM2 uptake had the highest value in the
pancreas and bladder, while moderate uptake was noted in the esophagus,
kidneys, blood pool, stomach, small bowel and colon. High **Ga-RM2
uptake (SUV ax: 12.7 £ 7.8 [range: 2.6 - 33.5], SUVean: 5.7 £ 2.5
[range: 1.7 - 10.8]) corresponded to pelvic lymph nodes (7 patients),
retroperitoneal lymph nodes (5 patients), prostate bed (3 patients), semi-
nal vesicle (2 patients), supraclavicular lymph node (2 patients), mesen-
teric lymph nodes (1 patient), mediastinal lymph node (1 patient), liver (1
patient), lung (1 patient) and bone marrow (1 patient). ®*Ga-RM2 PET
findings were compatible with recurrent prostate cancer in 19 of the 28
participants. MRI identified findings compatible with recurrent prostate
cancer in 8 of the 28 patients (lymph nodes in 6 patients, prostate bed in 1
patient, lung in 1 patient and bone marrow in 1 patient). Conclusions:
%8Ga-RM2 produces high quality PET images for assessment of GRPr
expression in patients with BCR PC. High uptake in multiple areas com-
patible with cancer lesions suggests that ®*Ga-RM2 is a promising PET
radiopharmaceutical for localization of disease in participants with BCR
PC and non-contributory conventional imaging.

OP077

%Ga-PSMA PET/CT for early restaging prostate cancer. Preliminary
results of a prospective trial in patients with biochemical failure after
radical therapy and PSA levels <2 ng/mL

F. Ceci, P. Castellucci, T. Graziani, C. Fonti, F. Lodi, S. Boschi, S. Fanti;
Service of Nuclear Medicine, S.Orsola-Malpighi Hospital, University of
Bologna, Bologna, ITALY.

Aim: the goal of this mono-centric prospective trial was to assess the
performance of ®*Ga-PSMA-PET/TC in detecting the site of relapse in
prostate cancer (PCa) patients who experienced biochemical recurrence
(BCR) after primary treatments. Materials and methods: this prospec-
tive trial was approved by the local ethical committee (protocol “PSMA-
PROSTATA”). Inclusion criteria were: 1) histological proven diagnosis of
PCa; 2) radical therapy with radical prostatectomy (RP) or primary
external-beam radiotherapy (EBRT) (with/without adjuvant therapies);
3) proven BCR with rising PSA values comprised between 0.2-2 ng/
mL; 4) Gleason Score (GS) >7; 5) Age >35 years. The study was de-
signed to enrol a homogenous cohort of 100 consecutive patients, with
stringent selection criteria for preventing heterogeneity in our cohort.
From March 2016 to April 2016, 50 patients have been so far enrolled
and included in the present analysis. 47/50 (94%) patients were treated
with RP + pelvic lymph-node (LN) dissection, while 3/50 (6%) received
EBRT as primary therapy. 12/50 (24%) patients received salvage radio-
therapy during follow-up for BCR. Only 2/50 (4%) patients were receiv-
ing androgen deprivation therapy at the time of **Ga-PSMA-PET/TC.
The mean PSA values at the time of scan were 0.89 ng/mL (median=0.77
ng/mL); mean age=69,7 years-old (median=70); median GS=7.
Correlative imaging with choline-PET/CT and/or pelvic magnetic reso-
nance (MR) was available in 27/50 (54%) patients. Results: %8Ga-PSMA-
PET/TC resulted positive in 31/50 patients (positivity rate=62%). Local
uptake (prostate bed or prostate gland and/or pelvic LNs) was observed in
15/50 patients (30%); distant uptake (retroperitoneal LNs and/or bone) in
10/50 patients (20%); local and distant uptake in 5/50 patients (10%);
lung uptake in 1/50 (2%). The mean PSA values in PET-positive patients
was 1.04 ng/mL (median=0.91 ng/mL), while in PET-negative patients
was 0.65 ng/mL (median=0.31 ng/mL). In 26/31 PET-positive patients
(83.9%) were observed not more than 1 or 2 lesions (oligometastatic
disease). In PSA range values comprised between 0.2-0.5 ng/mL *®Ga-
PSMA-PET/TC resulted positive in 6/18 patients (positivity rate=30%).
Correlative imaging was available in 18 of 31 PET-positive patients and
resulted negative/inconclusive in 14/18 (77.8%) of cases. 1/50 (2%) pa-
tient had negative ®*Ga-PSMA-PET/TC and positive choline-PET/CT.
The lung lesion was later confirmed as PCa relapse by histology.
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Conclusion: the preliminary results of this prospective trial con-
firmed the promising performance of **Ga-PSMA-PET/TC for early
restaging PCa patients with BCR. The validation of %8Ga-PSMA-
PET/CT in the clinical setting and its comparison with histology
and/or other techniques would facilitate the routine implementation
of this modality.

OP078

F-18-FDG PET/CT in the evaluation of tumour response after neo-
adjuvant chemoradiation (nCRT) in locally advanced oesophageal
cancer

M. J. Va]kemal, B.J. Noordman', B.P. L. Wijnhovenl, J.P. Ruurda?, G.
A. P. Nieuwenhuijzen®, M. I. Van Berge Henegouwen®*, M. N. Sosef®, J. J.
B. Van Lanschot!, R. Valkema'; 'Erasmus MC University Hospital,
Rotterdam, NETHERLANDS, 2University Medical Centre, Utrecht,
NETHERLANDS, *Catharina Hospital, Eindhoven, NETHERLANDS,
*Academic Medical Centre, Amsterdam, NETHERLANDS, >Atrium
Medical Centre, Heerlen, NETHERLANDS.

Aim: Neoadjuvant chemoradiotherapy (nCRT) with "CROSS"
(NEJM 2012) is effective in reducing tumour load preoperatively.
Many patients (92%) had radical resections after nCRT, with path-
ologically complete response (tumour regression grade = TRG1) in
29%. In future, we aim at postponing surgery using adequate clin-
ical response evaluations (CRE) until residual locoregional disease
without distant metastases has been identified. A multicentre fea-
sibility study is underway (preSANO trial, NL41732.078.13) in-
cluding endoscopy, biopsies, ultrasound and FDG-PET/CT with
surgery 12 weeks after nCRT. The current preliminary analysis
focuses on FDG-PET/CT to predict residual vital tumour (minimal:
<10% vital cells = TRG1+2, substantial: >10% = TRG3+4) after
nCRT. Methods: FDG-PET/CT at baseline and CRE was per-
formed according to EANM guidelines 1.0 (2.3MBq/kg F-18-
FDG; scanning 60+5min.). Visual assessment: presence of residual
tumour and/or metastases. SUV and SUV/lean body mass (SUL)
measurements at tumour, lymph nodes, oesophagus, liver and
bloodpool were recorded and compared with pathology (resection
specimen). Results: Of 75 patients analysed, 7 withdrew before
CRE. Ten patients had no surgery (1 died, 1 metastases before
CRE, 5 FDG-positive metastases, 3 surgery postponed). Eight pa-
tients had surgery without FDG-PET/CT at CRE. In the remaining
50 operated patients FDG-PET/CT at CRE was positive in 36
(72%). In 3/36 patients tumours appeared irresectable, 33/36 pa-
tients had radical resections. In 18/33 TRG3 or TRG4 residual
tumour was found. SUL-max in these tumours was 3.67+0.97
and SUL-max-ratio tumour/oesophagus (SULR) 1.83+0.41. In
8/33 patients TRG2 residual tumour was present; SUL-max 4.35
+2.52 and SULR 2.24+1.41. In 1/33 patients TRG score was miss-
ing. In total, FDG-PET/CT was true positive in 29/36 patients
(81%). 6/36 patients had no vital tumour (TRG1; 17% false posi-
tive); SUL-max 2.84+0.97, SULR 1.60+0.69. In 14/50 operated
patients FDG-PET/CT at CRE was negative. No vital tumour
(TRG1) was found in 6/14 patients (43% true negative); SUL-
max 1.9440.29, SULR 1.14+0.16. Conversely, 1 patient had mini-
mal (TRG2) and 7/14 patients had substantial residual tumour
(TRG3 or TRG4); SUL-max 2.49+0.71, SULR 1.434+0.09. Two
patients (1 irradical resection) had non-FDG avid baseline scans,
6 (1 irradical resection) had good FDG-response compared to base-
line. Conclusion: Positive FDG-PET/CT after nCRT predicts sub-
stantial residual tumour in 81% of patients. However, visual and
quantitative FDG-PET/CT alone is not sufficiently accurate for de-
tection or exclusion of substantial vital tumour; results of FDG-
PET/CT performance combined with endoscopy, biopsies, ultra-
sound have to be awaited.

OP079

Using dynamic 18F_FDG PET for lung tumour segmentation and
quantitative assessment of glucose metabolism for different histolog-
ical types

T. W. H. van Zon—Meijerl, L. F. de Geus-Oei>**, E. P. Visser’, W. J.
G. Oyens, M. G. Looijen—Salamon6, D. Visvikis’, A. F. T. M.
Verhageng, J. Bussink!, D. Vriensz; lDepartment of Radiation
Oncology, Radboud University Nijmegen Medical Centre
(Radboudumc), Nijmegen, NETHERLANDS, 2Department of
Radiology, Leiden University Medical Center (LUMC), Leiden,
NETHERLANDS, 3Department of Radiology and Nuclear Medicine,
Radboud University Nijmegen Medical Centre (Radboudumc),
Nijmegen, NETHERLANDS, “Biomedical Photonic Imaging Group,
MIRA Institute for Biomedical Technology and Technical Medicine,
University of Twente, Enschede, NETHERLANDS, SThe Institute of
Cancer Research and The Royal Marsden NHS Foundation Trust,
London, UNITED KINGDOM, ®Department of Pathology, Radboud
University Nijmegen Medical Centre (Radboudumc), Nijmegen,
NETHERLANDS, 7INSERM, UMR 1101, LaTIM, Universit¢ de
Bretagne Occidentale, Brest, FRANCE, 8Department of
Cardiothoracic Surgery, Radboud University Nijmegen Medical
Centre (Radboudumc), Nijmegen, NETHERLANDS.

OBJECTIVES: Combined radiochemotherapy is the standard treat-
ment for irresectable stage III non-small cell lung cancer (NSCLC).
The aim of this prospective cohort study was dual. Firstly, to answer
whether 4D dynamic is superior to static '*F-FDG PET for tumor
delineation using pathology volumes as Gold standard. Secondly, to
describe tumor regional variation in pharmacokinetic rate constants
of "8F-FDG metabolism (K;-ks) and fractional blood volume (Vg)
in regions with different levels of glucose metabolic rate (MRgc)
and compare these between histologies. METHODS: One-hour dy-
namic '®F-FDG PET/CT scans were acquired in 38 patients with
resectable NSCLC of at least 30mm in diameter. Two datasets were
obtained: a static image 50-60min post injection and a parametric
image of Patlak MRy, values. Lesions were delineated on both
using three strategies: (i) a threshold of 50% of the maximum voxel
value, (ii) an adaptive threshold method of 40% of the background
subtracted maximum voxel value and (iii) using the fuzzy locally
adapted Bayesian (FLAB) algorithm. The pathological volume was
calculated from three orthogonal tumor diameters. For the second
aim, the tumor was divided in three equal volumes of increasing
MRy, in which, K;-k; and Vg were computed. RESULTS: 35 pa-
tients having 36 primary malignancies were available for analysis.
These included 20 squamous cell carcinomas (SCC), 12 adenocar-
cinomas (AC) and 4 lesions with another malignant histology.
Pathological volumes were significantly larger than image volumes,
except for FLAB volumes in a subset of 23 patients without mac-
roscopic necrosis. Static PET volumes were significantly larger than
volumes determined on MRy images. The volume determined by
FLAB on the static PET corresponded best with the pathological
volume. In SCC compared to AC, lesion MRy, and ks were signif-
icantly higher and Vg was significantly lower. AC showed less
heterogeneity relative to SCC in terms of mean MRy, ks and Vg.
In SCC, a significant higher value for k3 and lower value for Vg
was found in regions with higher values of MRg..
CONCLUSIONS: FLAB delineation on static '*F-FDG PET scans
resulted in volumes in best agreement with pathology. There was
significant difference in glucose metabolic rate, phosphorylation rate
(k3) and fractional blood volume between the major pathological
subtypes of NSCLC. In SCC, tumor regions with higher MR,
showed higher phosphorylation rate and lower fractional blood vol-
umes compared to regions with less intense metabolism. These dif-
ferences in metabolism between NSCLC histologies might be rele-
vant for targeting therapies and radiotherapy dose escalation.
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OP080
Quantification of FDG uptake to detect residual nodal disease in
locally advanced head and neck squamous cell carcinoma
(LAHNSCC) after chemoradiotherapy (CRT): which threshold is
optimal?

N. Helsen'?, T. Van den Wyngaertl’z, L. Carpl’z, O. Hoekstra®, F. De
Geeter*, A. Maes®, K. Spaepenf’, J. Cambier’, F. Homans®, D. Van den
Weyngaert®, S. Stroobants'?; 'University of Antwerp, Antwerp,
BELGIUM, “Antwerp University Hospital, Wilrijk, BELGIUM, *VU
university medical center Amsterdam, Amsterdam, NETHERLANDS,
“Sint-Jan, Brugge, BELGIUM, *AZ Groeninge, Kortrijk, BELGIUM,
(’Sint—Augustinus, Wilrijk, BELGIUM, "Jessa Hospital, Hasselt,
BELGIUM, $Middelheim Hospital, Antwerp, BELGIUM.

Background Surveillance of the neck with FDG-PET/CT after CRT in
LAHNSCC patients is a valid alternative to routine neck dissection
(Mehanna H, et al. N Engl J Med 2016). However, image interpretation
remains largely unstandardized and quantification may further improve di-
agnostic accuracy. Methods Different SUViody weight thresholds and lesion-
to-background ratios were explored in a prospective multicenter study of
FDG-PET/CT 12 weeks after CRT in newly diagnosed LAHNSCC patients
(ECLYPS). Whole-body (WB) and dedicated head-and-neck (H&N) series
were acquired in 5 PET centers with scanner cross-calibration and image
reconstruction according to EANM EARL criteria. Reference standard was
histology or >1y negative clinical follow-up after imaging. Time-dependent
receiver-operator characteristics (ROC) curves were used to determine the
optimal cut-off thresholds and ratios at 1 year after CRT. Prognostic value
was assessed with Cox regression. Thresholds were validated in an indepen-
dent retrospective cohort of HNSCC patients referred for suspicion of dis-
ease recurrence using non-standardized FDG-PETC/CT scans as performed
in routine clinical care (#=127; median interval of imaging after CRT: 13
weeks, mean FU time 29.2 months). Results A total of 152 patients were
enrolled, with 125 (male 93; median age 59) having primary tumor control
and entering clinical follow-up. With a median follow-up of 20.4 months, 23
nodal neck recurrences were observed (prevalence 18.4%; 95% CI: 12.0-
26.3%). A threshold of SUVs,=2.1 yielded an optimal AUC on both WB
series (AUC=0.88, sensitivity=79.7% and specificity=80.8%) and H&N se-
ries (AUC=0.84, sensitivity=73.1% and specificity=79.8%), but only the
WB series outperformed visual assessment (AUC=0.79; sensitivity=73.1%,
specificity=85.0%; p=0.040). lesion-to-background ratios were not superior
to visual assessment for WB (SUV50/SU Vs threshold=0.96; AUC=0.89;
p=0.056) and H&N (SUVo¢/SUV parasp muscle: threshold=2.7; AUC=0.84;
p=0.507) images. Validation of thresholds in an independent cohort yielded
similar AUC values: WB SUV5,=0.84, WB SUV5,/SUV};,=0.90, HN
SUV¢/SUVparasp musce=0.88. WB SUV5¢/SUVj;yer had best sensitivity
(74.6%) and specificity (94.8%), and outperformed visual read (p=0.011).
The SUV5¢/SUV ., ratio was the most prognostic metric in the prospective
and retrospective study for prediction of nodal recurrence (HR 6.98 and
13.2; 95% CI: 3.03-16.09 and 6.94-25.4; p<0.0001) and survival (HR
6.78 and 4.31; 95% CI: 2.46-18.71 and 2.29-8.12; p<0.0001). Conclusion
FDG uptake quantification improves the diagnostic performance of FDG-
PET/CT in LAHNSCC patients 1 year after CRT and contributes clinically
meaningful prognostic information. When using EARL standardized PET
acquisitions and reconstruction, absolute SUV metrics prove robust, yet
ratios may be more useful in routine clinical care with less standardized
imaging protocols.

OP081
Feasibility and results of a comprehensive whole-body PET/MR pro-
tocol for staging non-small cell lung cancer

M. Soussan, C. Comtat, S. Djelbani, V. Brulon, I. Buvat, B. Helal; IMIV,

CEA-Inserm, Univ Paris Sud, CNRS, Université Paris Saclay, Orsay,
France, Orsay, FRANCE.
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OBJECTIVES: For non-small cell lung cancer (NSCLC) staging, FDG-
PET/MR might be superior to PET/CT in the detection of mediastinal
invasion and metastatic disease. We evaluated the feasibility of a com-
prehensive PET/MR protocol for NSCLC staging. METHODS: 23 pa-
tients underwent a dual-imaging protocol consisting of a PET/CT scan
(Biograph, Siemens) followed by PET/MR scan (Signa, GE healthcare)
for lung cancer staging. PET/CT scans were performed 63+11 min after
injection of 4MBq/kg of 18F-FDG (head to mid-tight, 3 min/bed position
(n=7 beds), FORE+OSEM reconstruction, 6 iterations/8 subsets).
Subsequently (108+14 min after injection), PET/MR was performed (2-
3min/bed position, 5-6 beds) and PET data were reconstructed using
TOF- OSEM, 2 iterations/28 subsets. MR sequences included a Dixon
sequence for attenuation correction and a 5Smm section axial T2- T2W
FRFSE, with respiratory triggering (duration ~2-3 min). Axial T1-
weighted 3D dual-GE sequence (LAVA-Flex) in the thorax was then
performed (duration ~1 minute, n=10/23). Then, MR brain imaging was
performed (n=15/23), including a FLAIR and a post contrast 3D-T1-
weighted sequences (duration ~8 min). Thoracic lesions were identified
visually in PET/CT and PET/MR. The number, location, SUVmax, and
largest diameter were compared between both modalities. RESULT'S: 50
hypermetabolic lesions were identified: 26 lung lesions, 22 lymph nodes
(LN), one adrenal and one bone lesions. All lung lesions (mean CT size:
28+/-23 mm [3-81 mm] seen on CT were also identified on T2W images,
with an excellent correlation in lesion size (r=0.99) and with no signifi-
cant difference between MR and CT-estimated size (p=0.4). Mediastinal
hypermetabolic LN were measurable in 17/22 and 16/22 of cases in PET/
CT and PET/MR, respectively. Correlations in LN size and SUVmax
were excellent: r=0.95 and r=0.92, respectively. Pooling all lesions,
SUVmax were 79+63 % higher in PET/MR than PET/CT, due to both
the ~45 min delay between PET/MR and PET/CT, and the different
generation of PET scanners (TOF vs non-TOF).Thoracic TIW sequence,
for T staging purpose, was feasible and provided good contrast between
tumor with mediastinum or thoracic wall. Brain imaging was feasible and
showed brain metastasis in 5/15 patients. CONCLUSION: PET/MR
including thoracic and brain imaging is feasible for the TNM staging of
NSCLC, with scan duration less than 45 min. Lesion-size measurements
in PET/MR for lung and mediastinal lesions are comparable to those in
PET/CT. PET/MR imaging might thus be considered as a “one-stop
shop” modality for the staging of NSCLC.

OP082

Comparison Between LUGANO, EORTC, PERCIST And IHP
Criteria At Interim PET In Patients With Follicular Non-
Hodgkin’s Lymphoma

L. Baratto', O. Jegedez, F. Hongz, B. Kahl®, A. M. Evens®, A. Quonl;
'Division of Nuclear Medicine and Molecular Imaging, Department of
Radiology, Stanford University, Stanford, CA, UNITED STATES,
Department of Biostatistics and Computational Biology, Dana-Farber
Cancer Institute, Harvard Chan School of Public Health, Boston, MA,
UNITED STATES, *Department of Medicine, Washington University
School of Medicine, St. Louis, MO, UNITED STATES, “Division of
Hematology/Oncology, Tufts University School of Medicine, Tufts
Cancer Center, Tufts Medical Center, Boston, MA, UNITED STATES.

OBJECTIVES: FDG PET/CT is a standard clinical tool for response
assessment in aggressive lymphoma. The aim of this preliminary study
is to compare different PET interpretation criteria at interim therapy (i-
PET) to find out which is the best predictor of clinical response.
METHODS: This study is part of an Eastern Cooperative Oncology
Group (ECOG) randomized phase II multicenter trial, (ECOG protocol
E2408), that enrolled 250 patients with a histologically confirmed diag-
nosis of follicular non-Hodgkin lymphoma.Among these 250, 90 patients
were included in our analysis.All patients performed at least two 18F-
FDG PET/CT scans: at diagnosis (baseline PET) and after 3 cycles of
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chemotherapy (i-PET). Response evaluation at i-PET was retrospectively
performed according to LUGANO criteria, EORTC (European
Organization for Research and Treatment of Cancer), PERCIST (PET
Response Criteria in Solid Tumors) and THP (International
Harmonization Project), classifying the patients into 4 categories: com-
plete metabolic response(CMR), partial metabolic response(PMR), stable
metabolic disease(SMD), and progressive metabolic disease(PMD). All
criteria were correlated to the best-observed response after 6 cycles of
chemotherapy (referred to as “step 1 or end of initial round of treatment).
RESULTS: LUGANO, EORTC and IHP were registered in 90 patients;
PERCIST was recorded in 81 patients. For the first group(90 patients), the
best observed response was CMR in 67/90 patients(74.5%), PMR in 19/
90(21.1%), SMD in 2/90(2.2%) and PMD in 2/90(2.2%).In the second
group (81 patients), the best observed response was CMR in 62/
81(76.5%), PMR in 17/81(21%), SMD in 0% and PMD in
2/81(2.5%).According to LUGANO criteria, the rate of CMR at i-PET
was 92,5%(62/67), for EORTC and ITHP was 89.5(60/67).For all these
three criteria the rate of PMR was 21%(4/19), the rate of SMD and PMD
was 50%(1/2).For PERCIST CMR rate at i-PET was 90.3%(56/62), PMR
17.7%(3/17), SMD 0% and PMD 50%(1/2).The overall response rate
(defined by i-PET indicating at least stable disease or better) for
LUGANO and THP was 96.5%, for EORTC was 95.3% and for
PERCIST was 93.7%; all criteria gave the same percentage for progres-
sive disease. The rate of SMD was higher with LUGANO, EORTC and
IHP criteria; no significantly differences between them and PERCIST.
The strongest correlation (~ 90% or higher) for all criteria was between
CMR and the best-observed response at step 1. CONCLUSION: Our
study demonstrated a strong correlation between interim-PET CMR
assessed with all the criteria and treatment response after 6 cycles of
chemotherapy. We are still evaluating patients to confirm these data.

OP083

Localisation of insulinoma using Glucagon-like Peptide-1 Receptor
(GLP-1R) SPECT/CT, GLP-1R PET/CT and MRI: Preliminary re-
sults of a prospective clinical study

K. Antwi', M. Fani', T. Heye', G. Nicolas', E. Merkle', J. Reubi?, B.
Gloor?, E. Chris®, D. Wild'; 1University Hospital Basel, Basel,
SWITZERLAND, 2University of Bern, Bern, SWITZERLAND,
3University Hospital Bern, Bern, SWITZERLAND.

Purpose: We aimed at prospectively comparing the detection rate of GLP-
1R PET/CT vs GLP-1R SPECT/CT vs standardized contrast enhanced
3T MRI in patients with endogenous hyperinsulinemic hypoglycemia.
Preliminary results of an ongoing study are reported. Methods: Thirty-
three consecutive patients with neuroglycopenic symptoms due to endog-
enous hyperinsulinemic hypoglycemia were enrolled. A standardized
contrast enhanced 3T MRI was performed. Afterwards the patients re-
ceived a SPECT/CT at 4 and 72 hours after injection of '''In-DOTA-
exendin-4 and a PET/CT 2,5 hours after injection of %8Ga-DOTA-
exendin-4 in a randomized order. Six independent blinded Nuclear
Medicine Physicians and Radiologists reviewed the scans. Standard of
comparison was the histological diagnosis after surgery. Results:
Previously performed cross-sectional imaging (CT/MRI) was negative
or not conclusive in 25/33 (76%) of patients. So far 22 patients have been
operated. In this collective, the histological diagnosis of a benign
insulinoma was confirmed in 19 patients, 1 patient had adult islet cell
hyperplasia. In 1 patient both intraoperative palpation as well as the his-
tological diagnosis did not confirm an insulinoma. In 1 patient symptoms
of endogenous hypoglycemia ceased postoperative but histological diag-
nosis did not confirm the diagnosis of a benign insulinoma or
nesidioblastosis. Only this patient was excluded from evaluation, as the
final diagnosis remained unclear. Two patients refused surgery. Five pa-
tients are awaiting surgery. In 4 patients PET/CT, SPECT/CT as well as
the previous performed conventional imaging did not find any suspicious

lesion and were thus not operated up to date. In this interim analysis
overall pooled sensitivity was 95% for PET/CT, 73% for SPECT/CT,
and 81% for MRI. PET/CT was the only modality which correctly iden-
tified the area of islet cell hyperplasia (adult nesidioblastosis) within the
pancreas. Conclusion: Our interims analysis suggests that GLP-1R PET/
CT performs better than MRI and GLP-1R SPECT/CT at a lower radia-
tion dose and shorter examination time. GLP-1R PET/CT might be a
useful diagnostic tool in patients where cross sectional imaging (CT/
MRI) fails to localize the insulinoma.
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OP084

I-131-meta-iodobenzylguanidine therapy improves survival in high-
risk neuroblastoma patients with I-123-mIBG positive residual met-
astatic disease

M. C. Schmidt', B. Hero', B. Decarolis', A. Eggert’, F. Berthold', A.
Drzezga', T. Simon'; 'University Hospital of Cologne, Cologne,
GERMANY, 2Charité Berlin, Berlin, GERMANY.

Background: Randomized trials on the first-line treatment of high-risk neu-
roblastoma are limited. Therefore, we analyzed the national data base on the
impact of I-131-meta-iodobenzylguanidine (I-131-mIBG) therapy, local ra-
diotherapy, and single agent ch14.18 immunotherapy in the first-line ther-
apy of high-risk neuroblastoma. Methods: Patients of two consecutive na-
tional neuroblastoma trials in Germany were included if they met all key
criteria: (1) stage 4 neuroblastoma, (2) age at diagnosis 18 months or older,
(3) N5/N6 induction chemotherapy, (4) non-progressing residual 1-123-
mIBG positive metastatic disease after induction chemotherapy prior to
myeloablative chemotherapy and autologous stem cell transplantation, (5)
diagnosis between 1997 and 2012. I-131-mIBG therapy was scheduled for
non-progressing 1-123-mIBG positive lesions. Local radiotherapy 36-
40 Gy was scheduled for I-123-mIBG positive residual disease at the pri-
mary site. Single agent ch14.18 was stratified according to open trials.
Results: A total of 232 patients were analyzed. The median observation
time was 8.8 years. I-123-mIBG positive residual metastases were present
prior to myeloablative chemotherapy in 92 patients. The median interval
between 1-131-mIBG therapy and stem cell transplantation was 21 days.
The median I-131-mIBG activity applied was 7.4 GBq. Event-free survival
was very similar between patients who underwent I-131-mIBG therapy
(S5yEFS 32.2+/-7.1%) compared to no 1-131-mIBG therapy (SyEFS
27.9+/-6.9%, p=0.553). In contrast, a trend for better overall survival was
found after I-131-mIBG therapy compared to no I-131-mIBG therapy
(5yOS 58.14/-7.6% vs. 38.9+/-7.5%, p=0.086). Multivariable analysis in-
cluding MYCN, I-131-mIBG therapy, local radiotherapy, and immunother-
apy with ch14.18 revealed an independent impact of MYCN amplification
(p=0.028, hr 1.987) and ch14.18 treatment (p=0.004, hr 0.441) on EFS, and
MYCN amplification (p<0.001, hr 3.476), ch14.18 treatment (p=0.008, hr
0.560), and I-131-mIBG therapy (p=0.047, hr 0.426) on OS. Conclusions:
[-131-mIBG therapy can improve survival in patients with incomplete met-
astatic response to induction chemotherapy. These results warrant a pro-
spective multicenter trial on I-131-mIBG therapy. Moreover, this analysis
confirmed the efficacy of immunotherapy with ch14.18.

OP085
Towards an International mIBG Skeletal Score for High Risk
Neuroblastoma: A SIOPEN-COG cooperation

U. Piitschgerl, A. Naranjoz, G. Yanik®, M. Castellani®, A. Boubaker, B.
Lambert’, V. Lewington7, A. Kaminska®, K. Taborska’, M. Parisi'’, B.
Shulkin'!, J. Park'?, S. Kreissman'®, K. MatthayM, R. Ladenstein';
IChildren's Children's Cancer Research Institute, Vienna, AUSTRIA,
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MI, UNITED STATES, “Instituto Nazionale Tumori di Milano Nuclear
Medicin Division, Milan, ITALY, *Centre Hospitalier Universitaire
Voudois, Lausanne, SWITZERLAND, °Ghent University, Department
of Nuclear Medicine, Ghent, BELGIUM, 7Guy's and St. Thomas NHS
Foundation Trust, London, UNITED KINGDOM, ¥Children's Memorial
Health Institute, Warsaw, POLAND, *Motol University Hospital, Prague,
CZECH REPUBLIC, '’Seattle Children's Hospital, University of
Washington, Seattle, WA, UNITED STATES, 1St. Jude Children's
Research Hospital, Memphis, TN, UNITED STATES, 'Seattle
Children's Hospital, University of Washington, Seatlle, WA, UNITED
STATES, "*Duke University Medical Center, Durham, NC, UNITED
STATES, 14University of California, San Francisco, FL, UNITED
STATES.

PURPOSE: A collaborative effort was undertaken to derive an interna-
tionally agreed semi-quantitative meta-iodobenzylguanidine (mIBG)
scoring method in neuroblastoma by harmonising previously established
scoring systems, which were each found to have prognostic value at the
end of induction (Yanik JNM 2013). The aim of this analysis was to
investigate the individual effect on event-free-survival (EFS) of the two
components of the scoring system: 1) the number of involved anatomic
regions and 2) the scoring value within each segment and to evaluate the
prognostic value of the new proposed scoring system. PATIENTS AND
METHODS: COG and SIOPEN merged data of children with stage 4,
mIBG avid, neuroblastoma entered on the COG-A3973 (216pts) and the
SIOPEN/HR-NBLL trial (341 pts) for first line therapy. Two independent
nuclear medicine review teams scored mIBG scans pre and post induction
according to Curie- and SIOPEN-methodologies. Here, the SIOPEN
score evaluating the skeletal (mIBG) uptake on a 0-6 scale in 12 anatom-
ical regions was chosen for the statistical analysis due to the greater range
of values. The two study cohorts were investigated separately and a
bootstrap-based internal validation was performed. RESULTS In 557
pts the cumulative SIOPEN-score post induction had a significant prog-
nostic impact with 5-years EFS of 41%, 33% and 15% for total scores of
0, 1-3 and greater than 3, respectively. However, no increasing hazards
with increasing scores per segment were observed. In contrast, the num-
ber of positive segments alone had a highly significant impact with 5-year
EFS of 41%, 32% and 14% for patients with 0, 1-2 and greater than 2
positive segments post induction. CONCLUSION The number of posi-
tive segments was the most important prognostic factor. Weighting the
involvement within segments did not improve the prognostic value of the
scoring system. These results suggest a possible simplification of MIBG
scoring, facilitating future international collaborations.

OP086
8R.FDG PET-CT scan versus bone marrow biopsy in Pediatric
Hodgkin’s Lymphoma: A quantitative analysis

M. Siddique, A. Hassan, H. Bashir, S. Riaz, M. Nawaz; Shaukat Khanum
Memorial Cancer Hospital & Research Centre, Lahore, PAKISTAN.

Background: The present study investigates whether combined positron
emission tomography/computed tomography using Flourine-18
fluorodeoxyglucose('*F-FDG PET-CT scan) predicts clinically important
bone marrow involvement(BMI) by Hodgkin’s Lymphoma (HL) in pe-
diatric population with sufficient accuracy to replace routine staging iliac
bone marrow biopsy(iBMB). We also characterized distribution patterns
of BMI in HL as determined by '®F-FDG PET-CT scan in accordance
with bone marrow biopsy findings. Methods: Retrospectively analysis of
scans, histology reports and treatment records of all pediatric patients
diagnosed as HL between July 2010 and June 2015 who underwent
'8E_FDG PET-CT scan and iBMB as part of staging work up were ana-
lyzed. Different patterns of FDG uptake in patients with BMI were
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reviewed visually as well as quantitatively. BMI was defined as positive
iBMB and/or foci of marrow uptake on '®F-FDG PET-CT scan that be-
haved concomitantly with other sites of lymphomatous involvement on
post treatment evaluation scans. Clinical/radiological stage according to
the Ann Arbor staging system was recorded. Significant marrow
uptake(SUV ax) ON 8E_FDG PET-CT scan was evaluated by using
Student’s t-test. Results: 788 patients were enrolled. 656(83.2%) male,
132(16.8%) females; male to female ratio [5:1]. Age range: 2-18 years
(mean 10.3 years). Overall 108 of 788(13.7%) had BMI. The results of
iBMB and "®F-FDG PET-CT scan in the detection of BMI were concor-
dant in 734(93%); positive concordance was observed in 60, and negative
concordance was observed in 674. Out of disconcordant
cases(n=54,6.8%), four were upstaged by iBMB with normal uptake on
F-FDG PET-CT scan, while 44 with negative iBMB findings were
upstaged due to increased focal medullary uptake that normalized after
treatment. Based on PET findings, out of 108 cases with BMI, four had no
uptake, six had diffuse, 21 had uni/bifocal and 77 multifocal. Overall,
visual assessment of BMI on '®F-FDG PET-CT scan had a sensitivity,
specificity, positive predictive value (PPV), negative predictive
value(NPV) and accuracy of 96%, 99%, 95%, 99%, 98% respectively
versus 59%, 100%, 100%, 93%, 94% for iBMB. On a quantitative as-
sessment, BM-SUV,,.. was significantly higher in patients with BM
involvement (p<0.05). Conclusion: "8F_FDG PET-CT scan demonstrated
BMI in 13.7% of newly diagnosed pediatric HL. Diagnosis of BMI in HL
by "8F-FDG PET-CT scan was more sensitive than iBMB with potential
upstaging in 6% of patients. Multifocal FDG uptake(at least three foci) is
more indicative of BMI; however, in case of diffuse FDG uptake, iBMB
is still an indispensable procedure for staging.

OP087
Prognostic Value Of Different F-18 FDG PET/CT Quantitative
Analytical Methodologies In Pediatric Hodgkin’s Lymphoma

O. Serry', A. A. Kandeelz, M. A. El—Sayedz, A.E. M. Hussein3, W. S.
Omar*; 'Children's Cancer Hospital Foundation, Cairo, EGYPT,
Nuclear Medicine Department, Faculty of Medicine, Cairo University,
Cairo, EGYPT, *Nuclear Medicine Department, Faculty of Medicine,
Sohag University, Cairo, EGYPT, “Nuclear Medicine Department,
National Cancer Institute, Cairo University, Cairo, EGYPT.

Introduction and aim of work: Assessment of the individualized SUVs,
PET-derived total metabolic tumor volume (TMTV) and the product of
both parameters, termed total lesion glycolysis (TLG) in both initial and
interim PET if it carries a better PPV in early assessment of response to
therapy in pediatric Hodgkin’s lymphoma (PHL) patients. Patients and
Methods: Retrospective analysis of PET/CT results was performed on 60
patients (42 males and 18 females; mean age 8.7+4.2 years). To assess the
prognostic value of initial and interim 18F-FDG PET/CT, different semi-
quantitative parameters such as SUVmax, SUVmean, Total lesion glycol-
ysis (TLG) and TMTYV of all lesions using SUVmax & mean including
SUV2.5 and 40% of SUVmax as cut-off values were calculated. Follow up
for 24 months from initial treatment with calculation of Disease Specific
Survival (DSS). According to the recommendations of Deauville criteria
interim PET (PET2) results were identified into three groups; PET2-
negative (PET2-ve), PET2-positive (PET2+ve), and PET2-minimal resid-
ual uptake (PET2-MRU), the cut-off between PET2+ve and PET2-MRU
was 3-4 in the 5-point scale. Results: Out of the 60 interim-PET scans, 50
scans were considered as PET2-ve (83.3%), 5 scans as PET2+ve (8.3%)
and 5 scans as PET2-MRU (8.3%). The risk of the disease and the visual
scoring assessment were significantly correlated with patient's outcome
(whether Negative or Residual/Relapse) (p <0.0001). Different results were
obtained; the most important were TLGmax2.5 (cut-off 2.5), TLGmean2.5
(cut-off 2) and TMTV2.5 (cut-off 0.75 ccm) in interim PET showed the
highest sensitivity, specificity, PPV and NPV (58.5%, 97.9%, 87.5% and
90.3% respectively for the 3 parameters). Conclusion: LGmax2.5,
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TLGmean2.5 and TMTV2.5 are the most relevant parameters for
predicting the outcome in patients with PHL, and can add a significant
prognostic insight to interim PET response assessment. This may guide
clinicians in their choice of therapeutic strategy.

OP088

Differentiated Thyroid Carcinoma in Children, Adolescents and
Young Adults- a bicentric Analysis with long-term Follow Up in
354 Patients

A. Thoma', A. Todica?, P. A. Bartenstein?, K. Scheidhauer', M.
Schwaigerl, M. Mustafa'; 'Klinikum rechts der Isar, Dept. of Nuclear
Medicine, Munich, GERMANY, *Klinikum der LMU, Dept. of Nuclear
Medicine, Munich, GERMANY.

Aim: Differentiated Thyroid Carcinoma (DTC) has a worldwide peak inci-
dence between 40 and 50 years of age. In children and adolescents it remains
a rare disease, presenting with a different and usually more widespread
clinical stage, nonetheless prognosis is supposed to be excellent. This
bicentric study aimed at investigating a cohort of pediatric and young pa-
tients with DTC, who received radioiodine ablation with regards to differ-
ences in primary presentation at diagnosis and long-term follow up.
Methods: All patients, who underwent radioiodine ablation between 01/
2000 and 12/2015 at both university hospitals in Munich, Germany, were
retrospectively analyzed for pediatric and young patients under 30yrs: Group
A=83 pts <20 yrs. and Group B =271 pts <30 yrs were included. The two
cohorts were investigated with regards to histological data (maximum size of
tumors, multifocality, aggressive subtypes), extent of lymphadenectomy
(number of lymphnodes resected, number of lymphnode metastases), initial
presentation at post-ablation radioiodine WBS, follow-up WBS (diagnostic
or post-therapeutic), clinical and ultrasound follow-up examinations and
additional imaging (including MRI and PET/CT where available) to deter-
mine progression free survival (PFS). Results: The median follow-up was
4,8 years. The initial presentation of patients in both groups did not differ
with regards to gender (78% female A and B), tumor size according to
TNM-classification and maximum diameter (1,5cm in A and 1,4cm in B),
average dissected lymph nodes (15,0 Gr. A vs. 15,5 Gr. B), lymph node
metastases (N1 54% Gr. A vs. 50% Gr.B; fraction of excessive lymph node
metastases defined as >5 LNM). There were significant differences in initial
M1 stage (12,0% Gr. A vs. 2,6% Gr. B), 90% of M1 metastases being
pulmonary. Of all M1 metastases 80% were radioiodine avid in Gr. A and
86% in Gr. B, complete remission was achieved in 40% (A) and 83% (B). In
Gr.A 13,3% of pts and Gr. B 6,3% had persistent or progressive disease, PFS
was significantly longer in Gr. A (26 vs. 18months). Conclusion: In this large
cohort of pediatric patients and yound adults presenting with DTC initial
presentation and response to radioiodine ablation and therapy were compa-
rable. Significant differences were to be found in rates of distant metastases
at initial presentation, whereas radioiodine avidity was similar and lead to
complete remission in a majority of patients.

OP089
Can FDG PET/CT predict the outcome of pediatric rhabdomyosar-
coma?

E. El-kholy', I. El-Antabily', E. E1-Nadi®, M. S. Zaghloul®, S. Ahmed®,
H. Hafez*, O. Shawky4, T. Rafaat’, N. EI-Kilini®, A. Younis’, G. Taha’;
"Nuclear Medicine National cancer Institute (NCI) and Children Cancer
Hospital Egypt (CCHE), Cairo, EGYPT, %Pediatric Oncology, Faculty of
Medicine Benisuef Univeristy and Children Cancer Hospital Egypt
(CCHE), Cairo, EGYPT, 3 Radiotherapy Department, Children Cancer
Hospital Egypt (CCHE), Cairo, EGYPT, *Medical Oncology, Children
Cancer Hospital Egypt (CCHE), Cairo, EGYPT, *Radiology Department,
National cancer Institute (NCI), Children Cancer Hospital Egypt
(CCHE), Cairo, EGYPT, 6Pathology Department, Children Cancer

Hospital Egypt (CCHE), Cairo, EGYPT, “Surgical Oncology, Children
Cancer Hospital Egypt (CCHE), Cairo, EGYPT.

Aim: to establish whether initial 18F-FDG SUV can add prognostic in-
formation to clinical staging in pediatric rhabdomyosarcoma patients.
Materials and methods: 98 patients (48 female, 50 male, Age ranged
4 mo-17.5 years, mean age: 5.8+4.5) with pathologically proven RMS
underwent PET/CT for initial cancer staging were included in the study.
We retrospectively assessed whether or not FDG PET/CT using primary
SUVmax and primary/liver ratio, could predict event-free survival (EFS)
or overall survival (OS) in patients with pediatric RMS who received
specific therapy according to the standard Children Cancer Hospital-
Egypt (CCHE) protocol. Correlation with other prognostic factors was
also obtained. Results: High SUVmax was significantly related to the
presence of nodal or distant metastasis. With marked cutoff values of
(3.6) and (2.1) by ROC curve for SUV primary and SUV primary/liver
ratio respectively, OS (for 36 months) and EFS proved to be higher in
patients with SUVmax below these values. Patients with SUVmax
primary/liver less than the cutoff of 2.1 had OS 60.8% and EFS 48.1%
compared to 44.5% and 14.8% to those above the cutoff, yet, this semi-
quantitative evaluation failed to attain statistical significance. (P value
0.92 & 0.16 respectively). Similar results were obtained in assessment
of primary SUVmax with (P value 0.76 and 0.62 respectively). There was
prevalence of high SUV primary and SUV primary/liver ratio among
those patients with less favorable clinico-pathological features (unfavor-
able primary site, high and intermediate risk & alveolar pathological
type), yet was not statistically significant. Conclusion: In this preliminary
study, FDG PET/CT may be an additional predictor of outcome in pedi-
atric rhabdomyosarcoma, further studies are needed to correlate between
assessment of therapy response by PET/CT and final outcome and sur-
vival. Key words: FDG PET/CT, rhabdomyosarcoma, prognosis.

OP090

Sulesomab in Pediatric Musculoskeletal Infection

A. Javaid', S. Usmani’>, M. U. Khan®, I. AlShammari'; 'Farwania
Hospital, Farwania, KUWAIT, %Faisal Bin Essa Hospital, Saba Area,
KUWAIT, >Al Jhara Hospital, Jahara, KUWAIT.

Introduction: Bone and joint infections are one of the major causes of
morbidity in infants and children. Early diagnosis with prompt treatment,
are key to prevent the complications and morbidity. Objective: The objec-
tive of this study is to evaluate the diagnostic accuracy of Tc-99m labeled
anti-granulocyte monoclonal antibody fragment Fab’ (Sulesomab,
Leukoscan®) for the detection of musculoskeletal infection in pediatric pop-
ulation. Material and Method: This is a prospective study of 55 pediatric
patients (30 males and 25 females) with a mean age of 6 years and 9 months
(range 1 month to 15 years and 8 months). These patients were referred from
out-door clinic or admitted cases in Pediatrics and Medical wards to the
Nuclear Medicine Department. The monoclonal antibody scan and the three
phase bone scan were carried out with a maximum interval of 7 days. The
patients was injected with age adjusted dose according to Webstre’s rule
taking 20 mCi (750 MBq) as adult dose. The minimum injected dose was
3.5 mCi (130 MBq). Imaging was performed after one and 4-hour after
injection and in eight cases at 24-hours. Bone scan was acquired according
to standard protocols. The sulesomab scan results was compared with final
diagnosis, provided by the primary physician on 2-months clinical follow-up
along with biochemical tests.Results: The accuracy of the Sulesomab scan
was 92.7% for the diagnosis of acute musculoskeletal infection. The calcu-
lated sensitivity, specificity, negative & positive predicted values were
95.8%, 90.3%, 96.5% and 88.4% respectively. No patient had adverse
events. Conclusion: Sulesomab was well tolerated with no apparent side
effects. It was found highly accurate and had high sensitivity and negative
predicted values. So, this agent can be used with confidence to rule out acute
musculoskeletal infection in pediatric age group.
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OP091
Can we predict definitive or transient hypothyroidism in new born
under one month with iodine scintigraphy?

A. LEGENDRE, Jr., G. PETYT, D. BELLEVRE, G. COLLET, C.
HOSSEIN FOUCHER, H. LAHOUSSE; CHRU de Lille, LILLE,
FRANCE.

AIM: lodine scintigraphy in diagnostic of congenital hypothy-
roidism is very specific to determine location of thyroid and
dysgenesis. Usually we wait 2 years to know if hypothyroidism
is definitive or transient. In our study we tried to determine
factors predictive of definitive of transient hypothyroidism in
new born with congenital hypothyroidism. MATERIEL and
METHOD: We included 114 children under one month, retro-
spectively between 2004 and 2014 in CHRU of LILLE who
had iodine scintigraphy in diagnostic of congenital hypothy-
roidism with TSH Superior to 12 mUI/ml. 100 of them had
definitive hypothyroidism and only 14 transient with a decline
of two years when TSH without levothyrox was measured in
order to confirm or not definitive hypothyroidism. We evaluat-
ed location of thyroid in scintigraphy, thyroid area on scintig-
raphy, TSH on Guthrie test, sex and percent of decrease fixa-
tion rate after perchlorate discharge test when we saw a thy-
roid. RESULTS: TSH on Guthrie test is predictive of definitive
hypothyroidism (p inferior to 0.0001 Wilcoxon Two Sample
Test), higher is TSH more hypothyroidism has chance to be
definitive. With TSH superior to 58mUI/L sensitivity is of
84% and specificity of 92% either in 44 children with thyroid
in orthotopic position (p=0,001), with TSH superior to 60mUI/
ml sensitivity of 60% and specificity of 93%. Concerning lo-
cation of thyroid all 70 dysgenesis became definitive hypothy-
roidism. Other 44 children with thyroid in orthotopic location
had for 30 definitive hypothyroidisms and 14 transient hypo-
thyroidisms. There is more definitive hypothyroidism in dys-
genesis group (p inferior to 0.0001). There is no significant
difference of area thyroid test between definitive and transient
hypothyroidism (respectively p=0.29 student test. Percent of
decrease fixation rate after perchlorate discharge test is signif-
icantly higher in definitive hypothyroidism p= 0.02(Wilcoxon
two sample test). For increase of 10 percent sensitivity of per-
chlorate discharge test is of 67% and specificity of 87.5%.
CONCLUSION: TSH on Guthrie test, location of thyroid on
iodine scintigraphy and percent of increase of iodine rate after
perchlorate discharge test are significantly predictive of defin-
itive or transient hypothyroidism. They can be useful for im-
proving the therapeutic education depending on the depth of
hypothyroidism.

YE1 — Sunday, October 16, 2016, 13:00 - 14:30, Hall 114
Young EANM Daily Forum 1: TBA

OP092
TBA

401 — Sunday, October 16, 2016, 14:30 - 16:00, Auditorium
CME 3 - Oncology/EORTC: Metabolic Response Assessment in
Solid Tumours

0OP093

Methodological Considerations

R. Boellaard; VU University Medical Center, Nuclear Medicine & PET
Research, Amsterdam, NETHERLANDS.
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0OP094

Breast and Gynecological Tumors

L. Kenny; Imperial College London, Faculty of Medicine, Department
of Surgery & Cancer, London, UNITED KINGDOM.

OP095

Gastrointestinal Tumors

A. Hendlisz; Institute Jules Bordet, Digestive Oncology / Gastro-
Enterology, Brussels, BELGIUM.

OP096

Bone and Soft Tissue Sarcomas

W. Fendler; University of California at Los Angeles, Ahmanson
Translational Imaging Division, Munich, UNITED STATES OF
AMERICA.

402 — Sunday, October 16, 2016, 14:30 - 16:00, Hall 211
Joint Symposium 3 - EANM/E-DLB Consortium: Dementia with
Lewy Bodies (DLB): What Have We Learned in the Last Years?

OP097

New Data and New Visions in Clinical Assessment

D. Aarsland; Center for Age-Related Medicine, Stavanger University
Hospital, Stavanger, NORWAY.

OP098

The Concept of Prodromal Dementia of Lewy Body is Ongoing

L. Bonanni; G. d'Annunzio University, Aging Research Centre,
Department of Neuroscience and Imaging, Chieti, ITALY.

OP099

DAT Imaging : Always Impaired?

Z. Walker; University College London, Mental Health Sciences,
London, UNITED KINGDOM.

OP100

Metabolic Network Underlying Dementia of Lewy Body

S. D. Morbelli; San Martino Hospital, Nuclear Medicine, Genova,
ITALY.

403a — Sunday, October 16, 2016, 14:30 - 15:30, Hall 117
Mini Course 1: Updates in Radiopharmaceuticals for SPECT

OP101

SPECT Radiopharmaceuticals: In-111-Exendin, an Example from
Preclinical to Clinical studies

P. Laverman; Radboud University Nijmegen Medical Centre,
Department of Nuclear Medicine, Nijmegen, NETHERLANDS.

OP102

SPECT Radiopharmaceuticals: An Update

J. Sosabowski; Barts Cancer Institute, Queen Mary University of
London, Centre for Molecular Oncology, London, UNITED KINGDOM.

403b — Sunday, October 16, 2016, 15:45 - 16:45, Hall 117
Mini Course 2: Updates in Radiopharmaceuticals for PET

OP103

New PET Tracers and Oncology

P. Kolenc Peitl; University Medical Centre Ljubljana, Department For
Nuclear Medicine, Ljubljana, SLOVENIA.
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OP104

New PET Tracers and Neurology

E. Demirci; Cerrahpasa Medical Faculty, SISLI ETFAL
TRAINING&RESEARCH HOSPITAL, Istanbul, TURKEY.

403c — Sunday, October 16, 2016, 17:00 - 18:00, Hall 117
Mini Course 3: Updates in Radiopharmaceuticals for Radionuclide
Therapy

OP105

Radiolabelling of PRRT

Radiopharmaceuticals in Small-scale Radiopharmacies and the
Evolution of PRRT Radiopharmaceuticals

J. O. Brilhante; Unipessoal Lda, Viseu, PORTUGAL.

OP106

Radiotherapeutics and Radiodiagnostics: Yin and Yang?

B. Vanbilloen; U.Z. Gasthuisberg, Department of Nuclear Medicine
(Radiopharmacy), Leuven, BELGIUM.

404 — Sunday, October 16, 2016, 14:30 - 16:00, Hall 112
Do.MoRe: PSMA Imaging & Therapy

OP107

Gallium-68-PSMA-HBED-CC PET/CT in patients with biochemical
recurrence after treatment with curative intent: potential impact on
patient management

R. Valkema, M. B. Busstra, I. L. Bakker, T. De Vringer, C. H. Bangma, J. F.
Verzijlbergen; Erasmus MC University Hospital, Rotterdam,
NETHERLANDS.

Aim: Radical prostatectomy (RP) or radiation therapy (RT) are cura-
tive options for patients with localized prostate carcinoma (PCa).
Local salvage therapy is considered when prostate specific antigen
(PSA) becomes detectable after RP at 0.2 - 0.5 ng/mL, or rises
>2ng/mL above nadir after RT. However, only half of the patients
will benefit of local salvage therapy, which has important side ef-
fects. Current imaging methods are not accurate enough to identify
patients with only local recurrence. Methods: Fifty-three patients (42
post-RP and 11 post-RT) were referred for **Ga-PSMA-HBED-CC
PET/CT to find the substrate for elevated PSA: prostate fossa (PF),
locoregional lymph nodes (LN), or more distal metastases (M). PET/
CT was performed 60 min after injection of 104 + 30 MBq **Ga-
PSMA-HBED-CC. Nominal activity was 1.5 MBg/kg for 3 min/bed;
time/bed was extended with less administered activity. Most patients
had a delayed partial scan at 120 min p.i., after furosemide. Scans
were systematically read (positive, equivocal, negative) for the PF,
LN and M regions. Results: In 26/42 post-RP patients PET/CT
was positive, in 3/42 equivocal and in 12/42 negative. Negative
scans were found in 10/25 (40%) of patients with PSA 0.2 - 0.5
ng/mL, in 2/8 (25%) with PSA 0.6 - 2.0 ng/mL and in 0/10 with
PSA >2.0 ng/mL. In all 11 post-RT patients (PSA 1.3 - 37 ng/mL)
PET/CT was positive. In 21/53 patients, positive LN or M lesions,
although unconfirmed, suggested that not local salvage, but alterna-
tive options should be considered, thus to avoid side effects associ-
ated with (futile) salvage therapy. Conclusion: ®*Ga-PSMA-HBED-
CC PET/CT is promising for sensitive detection of PCa lesions in
patients with PSA recurrence after initial RP or RT, even at low PSA
levels. Prospective studies are warranted to confirm the accuracy of
%8Ga-PSMA-HBED-CC PET/CT and its role in patient management
and outcome.

OP108

Detection Rates of *Ga-PSMA PET/CT in Patients with Biochemical
Relapse from Prostate Cancer after Radical Prostatectomy and PSA
Values < 1 ng/ml: Preliminary Results from a Prospective, Multicenter Trial

J. B. Nielsen, Jr.""2, H. D. Zacho', K. Dettmann®, N. C. Landkilde*, J.
B. Jensen®, U. Haberkorn®, L. J. Petersen'; 1Dept. of Nuclear Medicine,
Aalborg University Hospital, Aalborg, DENMARK, 2Dept. of Clinical
Medicine, Aalborg University, Aalborg, DENMARK, *Dept. of Urology,
Holstebro Regional Hospital, Holstebro, DENMARK, “Dept. of Urology,
Aalborg University Hospital, Aalborg, DENMARK, *Dept. of Nuclear
Medicine, University Hospital of Heidelberg, Heidelberg, DENMARK.

Aim: To evaluate the clinical value of ®®*Ga-labelled prostate-specific
membrane antigen (®Ga-PSMA) used in PET/CT at low PSA levels
(PSA < 1 ng/ml) in patients with recurrent prostate cancer. Materials
and Methods: This study was a prospective, GCP-monitored clinical trial
(BudraCT number 2014-005073-37) of **Ga-PSMA-HBED-CC (**Ga-
PSMA) PET/CT in recurrent prostate cancer. This report included twenty-
six patients with biochemical relapse of prostate cancer after radical pros-
tatectomy (RP) with PSA < 1 ng/ml. The administered dose was 2 MBgq/
kg; scan time was 60 £+ 15 min. Results: The mean age was 67 years.
Mean PSA level at the time of ®*Ga-PSMA PET/CT was 0.4 (range 0.2-0.9
ng/ml). A total of 20 of 26 patients had a PSA level < 0.5 ng/ml. Biochemical
relapse occurred after mean of 40 months (6-128) after RP; 7 did not reach
postoperative PSA < 0.1 ng/ml. Mean activity was 175 MBq **Ga-PSMA
(128-223). Definitive pathological uptake of *Ga-PSMA was observed in 4
patients and equivocal uptake in 2 patients (23.1%, 95% confidence interval
6.9-39.3%). In all patients with pathological ®*Ga-PSMA uptake (7=6), mean
PSA was 0.6 ng/ml (0.2-0.9) versus 0.3 ng/ml (0.2-0.7) in PSMA-negative
patients. Mean PSA doubling time were 7 months (0-24) and 18 (0-89)
months in the patients with and without pathological ®*Ga-PSMA uptake,
respectively. Mean injected dose and time to scan did not differ among these
groups. The location of relapse was at lymph node level in three patients and
bone in two patients (one patient had both lymph node and bone involve-
ment). Equivocal lesions were located in the prostatic bed and bone. Control
scans in 18 patients participating in a staging protocol, confirmed pathological
uptake in all patients with a mean target-to-background ratio of 27, indicating
satisfactory scan sensitivity. Conclusion: Pathological uptake of the **Ga-
PSMA tracer was detected in 6 of 26 patients (23.1%) with biochemical
relapse and low PSA values (PSA < 1 ng/ml) after radical prostatectomy.
Pathologic ®*Ga-PSMA uptake was shown in lymph nodes and bones but
no uptake was shown in the prostatic bed. The detection rate of recurrent
prostate cancer in this study was far below previous detection rates reported
from a number of large retrospective series.

OP109

Pre - (""Lu-PSMA) Therapy Response Prediction by Textural
Heterogeneity Parameters in %8Ga-PSMA PET Scans among
Patients with Metastatic Prostate Cancer

Z. Khurshid', H. Ahmadzadehfar', F. Gaertner', L. Papp®, N. Zsotér,
M. Essler!, R. Bundschuh'; 'Uniklinikum Bonn, Bonn, GERMANY,
*Mediso Medical Imaging Systems, Budapest, HUNGARY.

Objective: Prostate cancer is the most common tumor in men and is the
cause of significant patient mortality and morbidity globally. In newer diag-
nostic agents PSMA linked ones are specifically important due to its signif-
icant up regulation in tumor cells. In this era of personalized therapy empha-
sis is being placed on earlier response prediction and risk stratification of
patients even before the start of therapy. Analysis of textural heterogeneity
parameters has been associated with determination of innately aggressive
and therapy resistant cell lines thus emphasizing their importance in therapy
planning. Tn our study, we aimed to determine pre ('”’Lu-PSMA) therapy
response prediction by textural heterogeneity parameters as assessed by pre
therapy *®Ga-PSMA PET scan in metastatic prostate cancer patients.
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Materials and Methods: Retrospective analysis of 36 patients was
performed. All patients had metastatic prostate cancer and were
planned to undergo '""Lu-PSMA therapy. Pre therapy **Ga-PSMA
PET scans were used for analysis. Interview Fusion (MEDISO
Medical Imaging) was used for entire analysis. 3D volumes
(VOIs) for 3 lesions each in bones and lymph nodes were man-
ually delineated in static PET images (also in prostate and liver
when applicable). In addition to conventional parameters, 10 PET
based textural heterogeneity parameters were determined. Results
obtained were then compared with clinical parameters including
pre and post therapy PSA, alkaline phosphate, bone alkaline phos-
phate levels and ECOG criteria. Spearman correlation was used to
determine statistical dependence among variables. Results: Two
heterogeneity parameters entropy (p=0.046) and homogeneity
(p=0.034) in pre therapy scans showed statistically significant
correlation with the change in pre and post therapy PSA levels.
Entropy showed positive correlation with therapy outcome while
homogeneity showed negative. Any of the conventional PET pa-
rameter did not show any statistical significance. Conclusions:
Analysis of pre therapy heterogeneity parameters showed the po-
tential for response prediction with the help of baseline scan only
instead of waiting for change in clinical parameters determined
before and after the therapy. This can help in risk stratification
and advanced strategy making for personalized therapy. The pre-
dictive values of heterogeneity parameters were also seen to be
superior to conventional PET parameters with high value of en-
tropy showing better treatment response and high homogeneity
showing decreased response. These results will be verified with
time to progress and overall survival in further studies.

OP110

Protection of Normal Tissue in Molecular Radiotherapy with 7L -
labeled PSMA-Targeting Peptides using Preloading

P. Kletting', D. Hardiansyah’, A. J. Beer', G. Glatting®; 'Department of
Nuclear Medicine, Ulm University, Ulm, GERMANY, “Medical Radiation
Physics/Radiation Protection, Universitdtsmedizin Mannheim, Medical
Faculty Mannheim, Heidelberg University, Mannheim, GERMANY,
*Medical Radiation Physics/Radiation Protection, Universititsmedizin
Mannheim, Medical Faculty Mannheim, Heidelberg University, Ulm,
GERMANY.

Purpose: In molecular radiotherapy with '7’Lu-labeled prostate specific
membrane antigen (PSMA) peptides, the kidneys, salivary and lacrimal
glands are considered to be potentially dose limiting. The aim of this
simulations study was to determine the effect of cold PSMA specific
peptide applied prior to therapy on the time-integrated activity coeffi-
cients (TIACs) of critical organs and tumor and thus on the therapeutic
index. Methods: A recently developed physiologically based pharmaco-
kinetic (PBPK) model for PSMA-specific peptides was modified and
implemented. Model parameter values were taken from the literature.
Salivary and lacrimal glands, kidneys and tumor TIACs were determined
for different dissociation constants Kp, peptide amounts and injection
times used for preloading. The optimal TIACs tumor-to-kidneys, tumor-
to-lacrimal and tumor-to-salivary glands ratio were identified for each
scenario. Results: The simulations suggest that the application of high
affinity (Kp < 0.1 nM) PSMA specific peptides 5-30 min before therapy
has substantial effect on the therapeutic indices. The optimal preload
depends on the affinity of the used ligand. For Kp = 0.1 nM the model
predicts an optimal preload of 128 nmol improving the tumor-to-kidneys,
tumor-to-lacrimal and tumor-to-salivary-glands TIAC ratios 1.6 fold.
Conclusion: Based on model predictions, preloading using the optimized
amount of a high affinity peptide seems to be an interesting option to
improve the therapeutic indices in molecular radiotherapy with '”’Lu-
labeled PSMA-specific peptides.
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OP111

Automatic image segmentation for efficient 3D dosimetry with re-
duced influence of registration-errors and noise in Lu-177 DKFZ-
PSMA-617 therapy using a robust cluster algorithm on sequential
SPECT data and subsequent voxel-wise re-scaling

L. Vomacka, A. Delker, A. Gosewisch, W. Fendler, F. Gildehaus, A.
Brunegraf, P. Bartenstein, G. Boning; University of Munich, Munich,
GERMANY.

Objectives: In Lu-177 DKFZ-PSMA-617 therapy the estimation of 3D-dose
distributions in tumours and radiation-sensitive organs such as the kidneys
supports individualized therapies. However, common methods which provide
1D-organ- or lesion-doses based on a manual delineation of volumes-of-
interest are time-consuming and observer dependent. Therefore we have
studied a method for automatic and efficient determination of 3D-dose distri-
butions with reduced influence of image-registration artefacts in sequential
SPECT data. Methods: Ten patients with mCRPC received multiple therapy-
cycles with the administration of either 3.6GBq or 6GBq Lu-177 DKFZ-
PSMA-617 per cycle. In each cycle quantitative 3D-SPECT images were
measured 24, 48 and 72h p.i., of which one was performed in SPECT/CT
mode. Robust k-means based dynamic-cluster-segmentation (DCS) was
established to automatically segment eight clusters containing voxels with
similar dynamics and activity values in quantitative 4D-SPECT studies,
followed by a labeller to segment each individual connected VOI. For com-
parison 78 tumour and 36 kidney-cortex VOIs were defined by manual-
threshold-segmentation (MTS, th=40% of maximum). For each volume the
accumulated activity was derived from a mono-exponential fit on the mean
time-activity-curve and re-scaled voxel-wise based on the activity values
measured 24h p.i.. Finally the 3D-map filled with accumulated activities
was convolved with an S-value kernel obtained from Monte Carlo simulation
in soft tissue in combination with a CT-based mass-scaling. Results: DCS
successfully found all considered tumours and 32 kidneys. DCS of the kid-
neys failed in two studies due to overlap with high-uptake lesions or marginal
uptake in the kidneys. The mean tumour dose estimate was 1.9+/-1.6Gy/GBq
with DCS and 1.8+/-1.7Gy/GBq with MTS. The estimated dose to the kidney
cortex was 0.6+/-0.2Gy/GBq for DCS and 0.7+/-0.2Gy/GBq for MTS. We
found a strong correlation of dose estimates from both methods for tumours
and kidneys (Pearson, p&It0.001). However, dose estimates of both methods
were significantly different in tumours and kidneys (paired T-Test, p&l1t0.01).
This observation may be linked to slightly larger tumour volumes delineated
by MTS compared to DCS and to fitting inaccuracies due to a lack of late
measurement points. Conclusion: This preliminary study showed that auto-
matic dynamic-cluster-segmentation is a promising approach for the efficient
estimation of 3D-tissue dose in radionuclide therapy. Further enhancements
such as an organ- or lesion-based co-registration, advanced fit-models, or the
inclusion of anatomical information into a multi-dimensional and multi-
modal automated dose estimation approach are conceivable.

OP112

PSMA Radioligand Therapy of Metastasized Prostate Cancer Using
Lu-177 PSMA 1&T and Lu-177 PSMA-617: First comparative
Dosimetric Results

C. Schuchardt, H. R. Kulkarni, S. Wiessalla, M. Shahinfar, A. Singh, R.
P. Baum; THERANOSTICS Center for Molecular Radiotherapy and
Molecular Imaging, BAD BERKA, GERMANY.

Aim: The prostate-specific membrane antigen (PSMA) is significantly
over expressed in prostate cancer cells compared to normal prostate tis-
sue. The aim of our study was to determine and compare the kinetics and
dosimetry in patients undergoing PSMA radioligand therapy (PRLT) of
castrate resistant metastasized prostate cancer (nCRPC) using Lu-177
labeled PSMA 1&T and PSMA-617. Methods: Fiftysix patients with
progressive mCRPC (aged 71+/-8 years) were included in the analysis.
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High PSMA expression was verified before treatment by Ga-68 PSMA
PET/CT. 37 patients received 3.4 - 7.6 GBq Lu-177 PSMA 1&T and 19
patients were treated with 4.9 - 8 GBq Lu-177 PSMA-617. The time-
dependent whole-body, organ and tumor activities were determined based
on conjugated planar whole-body scintigraphies and SPECT/CT acquisi-
tions. Dosimetric calculations (MIRD scheme) were performed using
OLINDA/EXM software. To analyze the kinetics, we used the following
parameters (median values): effective half-life (hours) and uptake (%IA,
fraction of injected activity), which were calculated using the fit of the
time-dependent activity curve to a mono- or bi-exponential function.
Results: Relatively intense uptake in the metastases as well as significant
uptake in the kidneys, the parotid and lacrimal glands was observed in all
patients. A higher uptake of Lu-177 PSMA-617 was found for whole-
body as well as parotid and lacrimal glands. The renal uptake was higher
for PSMA 1&T. Despite the longer half-life of PSMA-617 in kidneys and
parotid glands, the renal dose was higher for PSMA 1&T (PSMA 1&T
0.95 Gy/GBq, PSMA-617 0.78 Gy/GBq); and the dose to parotid glands
was comparable for both PSMA ligands (1.1 Gy/GBq). Concerning ma-
lignant lesions we distinguished between bone and lymph node metasta-
ses. All tumor lesions demonstrated a higher initial uptake for therapy
using PSMA 1&T followed by a faster wash out at later time points, which
was confirmed by a longer half-life of PSMA-617. The longest half-life
was determined for bone lesions when using PSMA-617 (PSMA-617
71h, PSMA 1&T 44h) but the highest tumor dose was estimated for
lymph node metastases in case of PSMA 1&T (PSMA 1&T 8Gy/GBgq,
PSMA-617 6 Gy/GBq). No clinically relevant renal or salivary gland
toxicity was observed in any or the patients. Conclusions: These results
demonstrate the different kinetics of both PSMA ligands in mCRPC
patients. Additionally, the results revealed a large inter-patient variability
of the dosimetric parameters, which leads to the conclusion that individ-
ual patient dosimetry is important for the concept of personalized
radioligand therapy.

OP113

Differential Response of Bone versus Lymph Node Metastases After
Lu-177 Labelled PSMA Radioligand Therapy in Patients with
Metastatic Castration-Resistant Prostate Cancer

H. R. Kulkarni, A. Singh, R. P. Baum; THERANOSTICS Center for
Molecular Radiotherapy and Molecular Imaging, Bad Berka, GERMANY.

Aim: The aim of this study was to assess the response of bone and
lymph node lesions on Ga-68 PSMA PET/CT after prostate specific
membrane antigen (PSMA) targeted radioligand therapy
(PRLT).MATERIALS AND METHODS: One hundred and twenty
patients with progressive metastatic castration-resistant prostate can-
cer (mCRPC) underwent PRLT using Lu-177 labeled PSMA inhibi-
tor. A total of 61 skeletal and 73 lymph node metastases, also mea-
surable on CT, were included in the analysis. Response after at least 2
cycles of PRLT was determined applying molecular (EORTC) and
morphological (RECIST) imaging criteria, using Ga-68 PSMA
PET/CT. RESULTS: Molecular response (reduction in the SUV of
the target lesion on PET/CT by > 25%) after 2 or more PRLT cycles
was observed in 32/61 (52.4%) bone lesions and 48/73 (65.7%)
lymph node lesions, whereas progression (increase of SUV by >
25%) was noted in 5/61 (8.2%) bone and 10/73 (13.7%) lymph node
lesions. On the other hand, CT detected decrease in size in only 4/61
(6.6%) skeletal metastases and 29/73 (39.7%) lymph node metasta-
ses. All lesions responding on CT revealed a significant decrease in
SUV. There was a progression on CT in 10/73 (13.7%) lymph nodes,
all of which showed concordant progression on PET/CT.
Interestingly, there was an increase in size on CT of 2 osteoblastic
lesions in a patient who had a molecular and biochemical complete
remission (Ga-68 PSMA PET negative and PSA undetectable,
respectively) after 2 PRLT cycles. CONCLUSIONS: Lymph node

metastases of mCRPC respond better to PRLT than bone metastases.
This may be explained by a higher and more uniform absorbed radi-
ation dose by lymph node metastases as compared to bone lesions,
probably due to attenuation of radiation in bone lesions due to the
normal surrounding bone tissue. In addition, the biological differ-
ences in radiation sensitivity must be considered. Ga-68 PSMA
PET/CT is superior in response assessment of skeletal metastases
compared to CT alone, in which the actual size of the osteoblastic
metastases is difficult to measure and change in size difficult to ap-
preciate. The paradoxical increase in size of the osteoblastic lesions
in a patient with complete remission was most probably due to
osteosclerosis after therapy (flare phenomenon). Even in lymph node
metastases, Ga-68 PSMA PET/CT detects response at an earlier stage
than CT (i.e. molecular response precedes morphological changes).
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OP114
Development and Evaluation of Radiocobalt-labelled Affibody
Molecule for Next Day PET Imaging of HER3 Expression

M. Rosestedtl, B. Mitran', K. G. Andersson?, J. Lofblom?, S. Stahl?, V.
Tolmachev®, A. Orlova'; IDept. of Medicinal Chemistry, Div. of
Molecular Imaging, Uppsala University, Uppsala, SWEDEN, *Div. of
Protein Technology, KTH, Royal Institute of Technology, Stockholm,
SWEDEN, *Dept. of Immunology, Genetics and Pathology, Rudbeck
Laboratory, Uppsala University, Uppsala, SWEDEN.

Aim: The human epidermal growth factor receptor type 3 (HER3) recent-
ly received attention as a candidate for anti-cancer targeted therapy. HER3
is involved in the development of a variety of cancer types, as well as in
the resistance towards tyrosine kinase-targeted therapies. Affibody mol-
ecules have in preclinical and clinical studies demonstrated that high
contrast imaging is possible a few hours after injection, which is due to
the fast blood clearance of the unbound tracer and rapid tumour penetra-
tion. Recent preclinical studies have shown that imaging contrast can be
improved over time. >>Co is a positron-emitting nuclide with a suitable
half-life (17.5h) allowing for imaging at the day of injection as well as the
next day. In this study, we evaluated targeting properties of radiocobalt-
labelled anti-HER3 affibody in mice bearing HER3-expressing xeno-
grafts. Materials and methods: >’Co was used as a surrogate for >>Co.
An anti-HER3 affibody molecule Zygg9g With a picomolar affinity, having
a HEHEHE-tag on the N-terminus and NOTA chelator on C-terminus
was evaluated. The HEHEHE-Zg603-NOTA affibody molecule was la-
belled with >’Co using ammonium acetate buffer, pH 5.5. Binding spec-
ificity and cellular processing were evaluated in vitro. To evaluate the
targeting of HER3-expressing tumours in vivo, BALB/C nu/nu mice
bearing LS174T colorectal cancer xenografts were used. Mice were
injected with 2 pg of >’Co-HEHEHE- Zs695-NOTA and the
biodistribution was studied at 3 and 24h post injection (pi). Results:
HEHEHE-Zg605-NOTA was labelled with °’Co with high stability and
>99% purity. The binding of >’Co-HEHEHE-Z08698-NOTA to HER3-
expressing cell lines (LS174T, BT474) was specific. Pattern of cellular
uptake for LS174T and BT474 cell lines was similar; the internalized
fraction did not change over time (3.7% for LS174T; 6.8% for BT474,
from cell associated radioactivity). Injected dose of 2 pg resulted in a
tumour uptake 0f2.6+0.2%ID/g at 3h and 1.9+0.1%ID/g at 24h pi, which
significantly (p<0.05) exceeded the liver uptake, 1.1+0.7%ID/g. Injection
of 70 ug of protein demonstrated a saturation of HER3 in xenografts,
indicating on a specific tumour uptake. At 3h pi, the tumour-to-blood,
tumour-to-liver, tumour-to-muscle and tumour-to-bone ratios were 5.0
+0.5, 0.9+0.06, 18.4+3 and 11.640.7, respectively. Because of good tu-
mour retention and significant decrease of radioactivity concentration in
blood over time, the tumour-to-blood ratio reached the level of 8.2+0.3
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and tumour-to-liver was 1.3+0.05 at 24h pi. LS174T xenografts were
visualized using microSPECT. Conclusion: Radiocobalt-labelled anti-
HER3 affibody molecule Zyggog is a promising tracer for imaging of
HERS3 expression in tumours.

OP115
First Real-Time Kinetic in vitro Method for Rapid Prediction of P-
glycoprotein Interactions of Newly Developed Radioligands

C. VRAKA'?, T. Racz’, C. Philippe', C. Rami-Mark®, K. Wagner?, M.
Hacker', W. Wadsak!, M. Mitterhauser"*; 'Division of Nuclear
Medicine, Medical University of Vienna (MUW), Vienna, AUSTRIA,
2Department for Nutritional Science, University of Vienna, Vienna,
AUSTRIA, *Medical University of Vienna (MUW), Vienna,
AUSTRIA, “LBI for Applied Diagnostics, Vienna, AUSTRIA.

Aim: The demand of radioligands for cerebral application and tumor diag-
nostic and therapy (theranostic) is expanding rapidly. One main cause of
candidate exclusion and failed tumor theranostics is the efflux mechanism
via permeability-glycoprotein (P-gp/MDR1/ABCBI). P-gp is expressed at
blood brain barrier, in different peripheral tissue and it is highly expressed on
diverse tumors. In detail, pharmaceuticals contact to P-gp can cause drug
resistance, poor brain uptake or clinical relevant drug-drug interaction. Aim
is to develop an in vitro screening method to distinguish between P-gp
substrates, inhibitors or radioligands without P-gp interaction in early stage
of drug development. Materials and Methods: Madin-Darby Canine
Kidney cell line, overexpressing human MDR1, (MDCKII-hMDR1) and
the MDCKII-wild type (MDCKII-WT) purchased from NKI Amsterdam
(Netherlands) were cultivated in DMEM GlutMAX™ (10% FCS & 0.5%
Pen/Strep) in the oblique plane of a petri dish. Experiments were carried out
with serum free medium to avoid unspecific binding of the tracer to FCS. For
P-gp mediated binding or transport in vivo kinetics with various PET tracers
(R)-["'C]Verapamil, ['SFIFE@SNAP, ['*FIFEMeNER-D2 etc.) were per-
formed using LigandTracer®Yellow technology (Ridgeview Instruments
AB develops). The half life of each tracer was corrected automatically by
LigandTracer® software and the uptake behavior (kinetic) was used for
qualitatively interpretation and the slope (k) was calculated for quantitative
assessment. Results: [''C]Verapamil shows a steep kinetic (k=0.27+0.01,
n=3) in the MDCKII-hMDRI cells, which is replaceable with non labelled
verapamil. Whereas on MDCKII wildtype cells uptake is moderate (k=0.12
+0.01) and not replaceable. The uptake behavior of ['*FJFEMeNER-D2 (k=
0.35+0.03, n=3) does not differ in the two cell lines. Additionally, no chang-
es in the kinetics and slopes were observed by replacement with known P-gp
inhibitors. No uptake of [18F]FE@SNAP was observed in hMDCKII-
MDRI. In contrast, on MDCKII-WT cells and when the P-gp transporter
was blocked in h(MDCKII-MDRI cells an uptake of ['"8FIFE@SNAP was
observed (k= 0.06+0.03, n=5). Conclusion: A simple and rapid in vitro real
time kinetic model was developed for prediction of P-gp interaction of
radiopharmaceuticals. [''C]Verapamil could be verified as P-gp inhibitor.
The missing kinetic of ['**FJFE@SNAP on MDCKII-hMDRI cells in con-
trast to the uptake in wild type cells proof that ['*FJFE@SNAP is a substrate
of P-gp and discharged via the transporter. These data correlate with in vivo
PET quantifications. As a result, newly developed tracer can be distin-
guished easily into three groups: I. P-gp inhibitors [''C]Verapamil) II. P-gp
substrates (['SFJFE@SNAP) III. No P-gp interaction (['*FJFEMeNER-D2)

OP116

Monitoring the effects of combined treatment with EGFR and MET
inhibitors in non-small cell lung cancer and synergy quantification by
18F-FLT PET/CT

F. Tommelli', V. De Rosa', M. Monti®, M. Panico', S. Del Vecchio?;
'Institute of Biostructures and Bioimages, National Research Council,
Naples, ITALY, 2Department of Advanced Biomedical Sciences,
University “Federico 11, Naples, ITALY.
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Aim: In non-small cell lung cancer (NSCLC) patients refractory to treat-
ment with EGFR tyrosine kinase inhibitors (TKIs), mutational and genet-
ic profile of resistant tumors showed that MET amplification may coexist
with EGFR bearing T790M mutation or wild type EGFR. Therefore
combination therapies simultaneously targeting both receptors may be
required to overcome resistance. However, no imaging technique is cur-
rently available to detect in vivo drug synergy using a noninvasive ap-
proach. Here we tested whether 'SF-FLT PET/CT can detect drug synergy
between MET and EGFR inhibitors in refractory NSCLC by comparing
imaging findings with the rate of proliferation in excised tumors.
Materials and Methods: NSCLC cells bearing MET amplification and
wild type EGFR (H1993) or EGFR T790M (H820) were selected and
tested for the effects of EGFR and MET inhibitors, used alone or in
combination, on cell viability and levels of pAKT/AKT, pERK/ERK
and cyclin D1. Then, H1993 tumor-bearing mice underwent I8F_FLT
PET/CT scan before and after treatment with escalating doses of EGFR
and MET inhibitors, alone or in combination, and post-treatment changes
of "8F-FLT uptake in tumors were determined. At the end of imaging
studies, tumors were removed and tested for cyclin DI levels by
morphodensitometric analysis of western blot signal as well as for Ki67
immunostaining. Synergistic effect was evaluated for in vivo and in vitro
data set by determining the combination index (CI) using the CompuSyn
software. Results: In the selected cell lines, the highest dose-dependent
reduction of cyclin D1 and other signaling mediators levels was obtained
by combined treatment with EGFR and MET inhibitors as compared with
single agent alone. Imaging studies showed a significant reduction of '3F-
FLT uptake in response to combined treatment with escalating doses of
EGFR and MET inhibitors ranging between -38.9% and -69.2%.
Treatment with EGFR inhibitor alone did not cause any significant
change of '®F-FLT uptake whereas a reduction of tracer uptake ranging
between -24.5% and -42.5% was obtained in response to MET inhibitor
alone. Analysis of imaging data set showed a combination index <1
indicating drug synergism. Furthermore a significant positive correlation
was found between reduction of '®F-FLT uptake and percentage decrease
in cyclin D1 levels (r=0.94, p= 0.016) and Ki67 positive stained cells (
1=0.92, p= 0.022). Conclusion: Our findings indicate that "*F-FLT PET/
CT may be used as a surrogate biomarker for synergy quantification in
NSCLC patients receiving combined treatment with EGFR and MET
inhibitors thus contributing to personalized therapy.

OP117
Experimental study on Multiple Tracers PET/CT in the differention
of C6 glioma and different inflammation

L. CAL S. GAO, Y. WANG, Y. LI, H. YANG; PET/CT Center, General
Hospital of Tianjin Medical University, Tianjin, CHINA.

Aim To study the value of '"F-FDG, ''C-MET and ''C-CHO PET/CT in
the differention of C6 glioma and different inflammation in experimental
rat models. Materials and Methods (1)48 male SD rats were randomly
divided into 8 groups: group 1 and 2 consisted of 8 rats bearing both C6
glioma and turpentine oil-induce acute inflammation; group 3 and 4
consisted of 8 rats bearing both C6 glioma and turpentine oil-induce
chronic inflammation; group 5 and 6 consisted of § rats bearing both
C6 glioma and BCG-induced granuloma. (2) '"*F-FDG and ''C-MET
PET/CT were performed on group 1, 3 and 5; '"*F-FDG and ''C-CHO
PET/CT were performed on group 2, 4 and 6. The lesion-to-muscle(L/M)
ratios and a tumor selectivity index, SI=(tumor SUV,,,,-muscle
SUV,.0)/(different inflammation SUV . -muscle SUV ,.,), were calcu-
lated. (3)After that, the lesions were excised. Immunohistochemical stain
were used to demonstrate the situation of glucose transporter-1(GLUT-
1),hypoxia inducible factor-1x(HIF-1x), and CD98. (4)A unpaired ¢ test
and nonparametric Kruskal-Wallis H test were used to make statistical
analyses. Results (1) 'SF-FDG and "'C-MET uptake in C6 glioma were
higher than that in different inflammatory tissues, and the differences of
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two tracers uptake between C6 glioma and acute inflammation, and
chronic inflammation, and C6 glioma and granuloma were significant
(all P &It;0.05). The ""C-CHO uptake between different lesions were
no significant (all P&gt;0.05). In group 1 models, mean Shypr 4.22
+2.96 was significantly higher than Slgpg 1.77+0.86(P=0.030); in group
5 models, mean SIy;e14.89+2.08 was significantly higher than Slgpg1.72
+0.769(P=0.042), but in group 3 models, mean Slyp73.84+2.71 was
higher than Slgpg 2.28+1.14(P=0.076). (2) Immunohistochemical study
showed that there were significant differences of the expression of HIF-
1, CD98 between different lesions (all P &It;0.05), and no significances
of expression of GLUT-1 between different lesions (P=0.061). Nemenyi
test showed that there was significant difference between C6 glioma and
acute inflammation, C6 glioma and granuloma in CD98 (all P &1t;0.05),
and between C6 glioma and chronic inflammation in HIF-1«, CD98 (all
P&It;0.05). Conclusions ''C-MET is more tumor selective than '*F-FDG
and ! IC—CHO, therefore, ''C-MET PET/CT is able to differentiate glioma
from different inflammation. ''C-CHO PET/CT is not able to differentiate
tumor from different inflammation.

OP118

[*®Ga]Pentixafor for CXCR4 Imaging in a PC-3 Prostate Cancer
Xenograft Model - comparison with [lsF JFDG PET/CT, MRI and
ex-vivo receptor expression

S. M. Schwarzenbick', J. Stenzel', T. Otto', J. Kurth', S. Polei', T.
Lindner', A. Hohn', H. Wester?, B. Vollmar', B. J. Krause'; 'Rostock
University Medical Center, Rostock, GERMANY, ZPharmaceutical
Radiochemistry, Technische Universitit Miinchen, Garching, GERMANY.

Introduction: Chemokine receptors, i.e. the subtype CXCR4, play a sig-
nificant role in tumor progression, metastasis, recurrence and angiogene-
sis. CXCR4 has been demonstrated to be highly overexpressed in prostate
cancer. Thus, [**Ga]Pentixafor, targeting CXCR4, might serve as a prom-
ising tracer for imaging of aggressive and metastasizing prostate cancer.
Aim: The aim of this study was to characterize the properties of
[%®GaJPentixafor as tracer for prostate cancer imaging in an aggressive
PC-3 prostate cancer xenograft mouse model by small animal PET/CT
and to investigate its correlation with ['®F]JFDG uptake, functional/
morphological MRI and CXCR4 immunohistochemistry (IHC).
Methods: A dual tracer small animal PET/CT study was conducted com-
paring [**Ga]Pentixafor and ['*F]FDG. The androgen-independent hu-
man prostate cancer cell line PC-3 was implanted subcutaneously in both
flanks of NMRI (nu/nu) mice (n= 19). Mice - 4 weeks post xenograft
implantation - were injected with 15 MBq [**Ga]Pentixafor and
["®F]FDG, respectively, on two separate days. Static PET imaging was
performed 60 min p.i. with an Inveon animal PET/CT scanner (Siemens
Preclinical Solutions, Knoxville), respectively. VOIs using a threshold of
60% were placed in transaxial slices in tumor, muscle, liver, kidney and
blood pool. Diffusion weighted MRI (ADC-Trace, 4 b-values), morpho-
logical MRI and "H MR spectroscopy was performed (7T small animal
MRI, Bruker BioSpec 70/30). Uptake of [*®Ga]Pentixafor and ['*F]JFDG
was compared to MRI (DWI derived ADC values, T2 weighted MRI
derived tumor volume and spectroscopy data). Imaging data were corre-
lated with ex-vivo tumor expression of CXCR4 (assessed via IHC and
mRNA). Statistics were performed using SPSS. Ex-vivo biodistribution
of [*®Ga]Pentixafor in tumor, muscle, liver, kidney and blood was
assessed. Results: Tumor uptake of [**Ga]Pentixafor was significantly
lower compared to ['*FJFDG (mean % ID/g 1.8 / standard deviation
(SD) 0.6 and 5.8 / SD 1.2, respectively). No significant correlation was
found between the uptake of the two tracers. There was no significant
correlation of [GgGa]Pentixafor or [ISF]FDG uptake and mean ADC
values (mean 1.0 / SD 0.05), respectively. Expression of chemokine re-
ceptors on tumor cells was demonstrated qualitatively by IHC as well as
quantitatively via mRNA analysis. Conclusion: In a PC-3 prostate cancer
xenograft model tumor visualization was feasible using [**Ga]Pentixafor

PET/CT; [®®*Ga]Pentixafor tumor uptake was lower compared to
["®FJFDG uptake. No significant correlation was found between tracer
uptake and mean ADC values. Expression of chemokine receptors in a
model of aggressive and undifferentiated prostate cancer was shown qual-
itatively and quantitatively as a correlate of [**Ga]Pentixafor uptake.

OP119
Zirconium-89-girentuximab PET/CT imaging in renal cell carcino-
ma: first in man results

M. Hekman, M. Rijpkema, P. Mulders, E. Oosterwijk, O. Boerman, W.
Oyen; Radboudumc, Nijmegen, NETHERLANDS.

Background: More advanced imaging methods are needed to reliably dis-
tinguish benign small renal masses (SRM) from renal cell carcinoma (RCC)
to prevent invasive biopsies or unnecessary surgeries. Similarly, imaging
methods need to be improved for unambiguous detection of lesions suspect
for metastatic and relapse RCC during follow-up. Girentuximab is an anti-
body against Carbonic Anhydrase IX (CAIX), an antigen that is expressed
on the cell surface of 95% of clear cell RCC (ccRCC). Zirconium-89-
girentuximab PET/CT may be a valuable imaging technique in the diagnosis
of patients with RCC. The aim of the present study is to show the impact of
the Zirconium-89-girentuximab PET/CT in the clinical management of
ccRCC patients. Here we present our first results with Zirconium-89-
girentuximab PET/CT for diagnosing patients presenting with either a small
renal mass or with a history of ccRCC. Methods: Thirty patients suspect of
or with a history of ccRCC in whom conventional imaging methods are
inconclusive will be included. In these patients a PET/CT will be acquired 4-
5 days after injection of 5 mg Zirconium-89-girentuximab (37 MBq).
Results: So far, 5 patients have been included in this clinical study. One
patient presented with a Bosniak 3 lesion in a solitary kidney. Another
patient presented with a SRM (31 mm) and a synchronous lung carcinoma.
In both patients the SRM showed clear uptake of Zirconium-89-
girentuximab and a partial nephrectomy was performed. Histology con-
firmed ccRCC in the first patient, surgery of the second patient is scheduled.
A third patient presented with multiple bilateral growing renal masses. None
of the masses showed uptake of Zirconium-89-girentuximab on the PET/CT
and repeated biopsies showed the presence of oncocytomas. Two patients
with a history of ccRCC and a suspicion of metastases were included. A
growing lymph node in the first patient showed no uptake of Zirconium-89-
girentuximab on PET/CT. Histology showed that the lymph node contained
a CAIX-expressing metastasis of a papillary growing ccRCC. In the second
patient clear uptake of Zirconium-89-girentuximab in a large liver lesion and
in multiple pulmonary lesions was seen, and therefore a biopsy could be
avoided and systemic therapy with pazopanib was initiated. Conclusion:
These preliminary results suggest that Zirconium-89-girentuximab PET/
CT can be a valuable aid in the diagnosis of patients suspected of ccRCC.

OP120
Differential regulation of glucose metabolism by ERK1/2 and AKT
pathways in EGFR-driven NSCLC

V. De Rosa', F. lTommelli', M. Monti%, S. Del Vecchio?; 'Institute of
Biostructures and Bioimaging, National Research Council, Naples,
ITALY, 2Department of Advanced Biomedical Sciences, University of
Naples “Federico 117, Naples, ITALY.

Aim: In a previous study we showed that inhibition of EGFR signaling
causes a metabolic switch from aerobic glycolysis to oxidative phosphory-
lation by reducing hexokinase II (HKII) and phosphorylated form of pyru-
vate kinase M2 (p-PKM2 Tyr105) and upregulation of mitochondrial com-
plexes (OXPHOS) in NSCLC cells and in vivo in animal models. To test the
existence of a cause-effect relationship between the reduced levels of rele-
vant glycolytic enzymes and OXPHOS upregulation, silencing of HKII and
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PKM2 mRNASs was performed using targeted or scrambled siRNAs follow-
ed by inhibition of EGFR cascade. Furthermore, we tested whether the
selective inhibition of AKT and ERK1/2 pathways could differently modu-
late glycolysis and oxidative phosphorylation. Materials and Methods:
Erlotinib-resistant H1975 and H1993 NSCLC cells were transfected with
100 nM specific and scrambled siRNAs using Dharmafect reagent and after
24 h they were treated with 1 uM erlotinib, WZ4002, PHA-665,752 or
vehicle for additional 48 h. AKT and ERK1/2 pathways were differentially
inhibited by treatment with wortmannin (1 uM, 10 uM, 20 uM) or U0126
(1 uM, 10 uM, 20 uM), respectively. Levels of HKI, HKII, PKM1, PKM2
and LDH-A as well as phosphorylation status of PKM2 in the glycolytic
cascade along with OXPHOS and PGC-1« were tested in response to each
treatment. Results: The downregulation of HKII and PKM2 do not cause an
increase of OXPHOS levels but enhances the effect of EGFR signaling
inhibition on the upregulation of OXPHOS. Furthermore, when cells were
exposed to increasing concentration of AKT inhibitor, a dose-dependent
increase of OXPHOS levels was obtained whereas no changes of HKII
and p-PKM2 Tyrl05 levels were observed. Conversely, treatment with
ERK1/2 inhibitor caused a dose-dependent decrease of HKII and p-PKM2
Tyrl05 levels whereas no changes of OXPHOS levels were observed in
treated cells. Conclusion: Our findings indicate that aerobic glycolysis and
oxidative phosphorylation are differentially regulated by ERK1/2 and AKT
pathways, respectively, providing a mechanistic clue for rational combina-
tions of anti-cancer agents targeting EGFR pathways and glucose metabo-
lism.

OP121

MicroRNA-342-3p Suppresses Warburg Effect and Tumor
Proliferation by Targeting Insulin-like Growth Factor 1 Receptor
in Hepatocellular Carcinoma

L.Kang', Y. Huo', R. Wang', X. Xu?; 'Peking University First Hospital,
Beijing, CHINA, ?Academy of Military Medical Sciences, Beijing,
CHINA.

Objective: '"*F-FDG PET has been widely used in the detection of ma-
lignant tumors based on Warburg effect. Better understanding the regu-
lated factors in Warburg effect can improve the utility of '*F-FDG. miR-
342-3p has been proved to play an inhibitory role in some malignant
tumors. However, the function of miR-342-3p in Warburg effect remains
poor understood. The objective is to investigate the role of miR-342-3p in
the regulation of glucose metabolism and potential mechnism in hepato-
cellular carcinoma (HCC). Methods: The HepG2 cells stably overex-
pressing miRNA and empty vector were constructed by lentiviral vector
transfection. Quantitative real-time PCR (qQRT-PCR) was used to evaluate
the expression level of miRNA-342-3p in HCC cell lines. Then, the role
of miR-342-3p was determined on cell proliferation, migration, invasion,
and FDG uptake in HCC cell lines. FDG PET imaging and biodistribution
study was performed to evaluate the role of miR-342-3p in vivo. Finally, a
luciferase reporter assay was performed to confirm the target gene of
miR-342-3p and the relative proteins are evaluated by Western blotting.
Results: miR-342-3p is down-regulated in HCC cell lines, and its over-
expression induced significant inhibition of HCC cell proliferation and
invasion in HCC cell lines, as well as tumor growth and metastasis in
xenograft and metastasis mice. In addition, micro PET showed that miR-
342-3p repressed FDG uptake in xenograft and metastasis mice.
Furthermore, we identified 3°-UTR of insulin-like growth factor 1 recep-
tor (IGFIR) as a target of miR-342-3p and miR-139-5p suppressed FDG
uptake via IGFIR/PI3K/AKT/GLUT1 pathway. Conclusion: miR-342-
3p exhibits a negative role in the regulation of glucose metabolism and
FDG uptake via inhibition of IGF1R/PI3K/AKT/GLUTI pathway.
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OP123

Sentinel lymph node biopsy using 99'"Tc-tilmanocept (Lymphoseek)
in patients with oral cavity squamous cell carcinoma: Safety results
from Phase III clinical trial

S. Y. Lai', F. Civantos?, A. Ag;rawal3; lDepartrnent of Head and Neck
Surgery, The University of Texas MD Anderson Cancer Center, Houston,
TX, UNITED STATES, *Department of Otolaryngology, University of
Miami Hospital and Clinics/Sylvester Comprehensive Cancer Center,
Miami, FL, UNITED STATES, *Department of Otolaryngology—Head
and Neck Surgery, Arthur G. James Cancer Hospital and Richard J.
Solove Research Institute, The Ohio State University Wexner Medical
Center, Columbus, OH, UNITED STATES.

AIM: In clinically NO early-stage (T1-2) oral cavity squamous cell
carcinoma (OSCC), surgeons presently favour resection of region-
al lymphatics although up to ~80% of early stage patients are
pNO and may be over-treated, with significant potential morbidity.
Sentinel lymph node biopsy (SLNB) has been shown to be a safe
and effective alternative to complete elective neck dissection
(END) for early-stage OSCC. A recently published multi-centre
trial of °“™Tc-tilmanocept (Lymphoseek®), the first and only
receptor-targeted (CD206) molecular SLNB agent, was evaluated
in head and neck cancer (HNC) patients undergoing SLNB. The
study’s primary objective was to determine the false negative rate
(FNR) of *’™Tc-tilmanocept localized SLNs versus END [pub-
lished Agrawal et al, Ann Surg Oncol, 2015; 22(11):3708-3715].
Here we report safety findings from the study. MATERIAL AND
METHODS: A Phase III, multicenter, open-label, within-patient
trial of **™Tc-tilmanocept was conducted for detection of SLNs in
OSCC and cutaneous SCC patients (T1-4aNOMO). Patients re-
ceived a single dose (50mcg) of **™Tc-tilmanocept, radiolabeled
with 18MBq (for same-day surgery) or 74MBq (for next-day sur-
gery). Patients underwent preoperative lymphoscintigraphy and
SLNB with a handheld gamma detector followed by requisite
END. Adverse events, vital signs, electrocardiograms, physical
exams, and clinical laboratory parameters were collected.
RESULTS: 85 patients (79 OSCC, 6 cutaneous SCC) received
9MTe-tilmanocept and were included in the safety analysis. No
deaths occurred in the study, and no serious adverse events
(SAEs) were related to the agent. Of the 13 non-drug related
SAEs, 11 were considered by the investigators to be related to
surgical procedures. Overall, 36 patients (31 OSCC, 5 cutaneous)
reported at least 1 AE; most AEs were mild (62%) and unrelated
to 9QmTc—tilmanocept (85%), and no event led to discontinuation
from the study. There were no reports of injection site pain, and
only 1 report of mild injection site irritation. No clinically mean-
ingful changes were noted for laboratory parameters, vital signs,
physical examinations, and ECG values. Patient level FNR for
SLNB with ??™Tc-tilmanocept was 0.0256 (95%
C1=0.0006,0.1349). The mean number of SLNs per evaluable pa-
tient was 3.9 (median 4), whereas the mean number of END
nodes was 34 (maximum 82). CONCLUSIONS: Use of
Lymphoseek was well tolerated by the studied population. The
strong safety profile in HNC patients and low FNR observed in
this trial suggest that **™Tc-tilmanocept may allow for safe and
effective use for SLNB as an alternative to END, with the poten-
tial for substantially reduced morbidity.
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AIM: In clinically NO early-stage (T1-2) oral cavity squamous cell carcinoma
(OSCC), surgeons presently favour resection of regional lymphatics although
~70-80% of early-stage patients are pNO and may be over-treated, with sig-
nificant potential morbidity. Sentinel lymph node biopsy (SLNB) has been
shown to be a safe and effective alternative to elective neck dissection (END)
for early-stage OSCC. *™Tc-tilmanocept (Lymphoseck®), the first and only
receptor-targeted (CD206) molecular SLNB agent, was evaluated in a trial of
head and neck cancer patients undergoing SLNB [Agrawal et al, Ann Surg
Oncol, 2015; 22(11):3708-3715]. The primary objective was to determine the
false negative rate (FNR) of *™Tc-tilmanocept-localized SLNs versus END
[2.6%]. Here we report bilateral and contralateral SLN identification from the
study. MATERIAL AND METHODS: A Phase III, multicenter, open-la-
bel, within-patient trial of **™Te-tilmanocept was conducted for detection of
SLNs in OSCC and cutaneous SCC patients (T1-4aNOMO). Patients received
a single dose (50mcg) of *™Te-tilmanocept, radiolabeled with 18MBq (for
same-day surgery) or 74MBq (for next-day surgery). Patients underwent
preoperative lymphoscintigraphy and SLNB with a handheld gamma detector
followed by requisite END. RESULTS: 85 patients (79 OSCC, 6 cutaneous
SCC) received **™Te-tilmanocept; 2 did not undergo protocol-defined sur-
gery and are censored from efficacy analyses. Of 83 evaluable patients, 8 had
midline tumors (within 1cm; 6 floor-of-mouth [FOM], 1 oral tongue, and 1
mucosal lip); 5 had bilateral SLNs identified in the neck, of which 4 patients
had pathology-positive SLNs (1 bilateral positive SLNs, 3 unilateral positive
SLNs). The other 3 patients with midline tumors had SLNs identified on one
side of the neck, and 2 of the 3 had positive pathology in the SLNs. 24% of
patients with single-sided tumors (18 of 75) had contralateral SLNs. Of these,
11 had pathology-positive SLNs: 5 (4 tongue, 1 lower alveolar ridge) had
pathology only in the ipsilateral SLN(s); 4 (3 FOM, 1 tongue) had pathology
in both ipsilateral and contralateral SLNs; and 2 (both FOM) had pathology
only in the contralateral SLN(s). CONCLUSIONS: *™Tc-tilmanocept for
SLNB is highly predictive in staging the cNO neck. In this study, *™Tc-
tilmanocept identified bilateral and contralateral draining nodes that may have
not been removed using standard-of-practice END, in some cases identifying
the only pathology-positive lymph nodes. In fact, without SLNB, >7.2% of
the patients treated with standard END would have left behind a positive
node. These and other data suggest SLNB with **™Tc-tilmanocept may be
an alternative to END in OSCC.

OP125
Real time robotic arm assisted FDG PET/CT-guided percutaneous
metabolic biopsy: Initial Experience

R. Kumar, B. R. Mittal, R. K. Radhakrishnan, A. Bhattacharya, A. Sood,
A. Sood; PGIMER, Chandigarh, INDIA.

Objective: The aim of this prospective study was to evaluate the feasi-
bility and diagnostic utility of automated robotic arm (ARA) assisted 'SF-
FDG PET/CT guided real-time metabolic biopsy from various organs
during the diagnostic PET scan or with inconclusive prior biopsy results.
Materials and Methods: In this prospective study we evaluated 31 pa-
tients (12 females and 19 males) with median age 54.64 years (20-69
years) who were either directly subjected to a diagnostic '*F-FDG PET/
CT scan and per-cutaneous biopsy or had inconclusive prior biopsy

results. All the patients underwent whole body FDG PET/CT and site
of the biopsy was planned from the most accessible FDG avid lesions.
Biopsy was performed after 2 hrs of initial diagnostic study by obtaining
one table position PET/CT. The biopsy needle was placed into the lesion
with the help of automated robotic arm (ARA) needle navigation tech-
nique. The real time tissue sampling was done from the highest metabol-
ically active tissue by confirming the position of the needle tip with a
check CT scan. For reviewing the accuracy of the procedures and confir-
mation of negative results histopathological examination, clinical or im-
aging follow up results were reviewed. Results: Out of the total 31 pa-
tients, PET guided biopsy was done from lung (n=17), bone (n= 6), liver
(n=2) lymph nodes (n=3), chest wall (n=1), breast (n=1) and abdominal
mass (n = 1). Adequate representative tissue sample were retrieved in all
the patients and diagnostic results were yielded in all the biopsy proce-
dures; 23 were positive for malignancy (lung -13, liver-1, lymph node-1,
breast-1, chest wall -1, bone-5 and abdominal mass-1) and eight had no
evidence of malignancy (organising pneumonia-3, tuberculosis-1, reac-
tive lymphoid hyperplasia-2, granulomatous hepatitis-1 and no excess
plasma cells-1). All the 15 patients with negative prior CT guided
FNAC/biopsy from the lung lesions were found to be positive for malig-
nancy on PET guided biopsy. We noticed complications in four patients
only (two had mild pneumothorax while two had hemoptysis) with no life
threatening event. The diagnostic yield of real time PET guided metabolic
biopsy procedure was 100%. Conclusion: We conclude that ARA direct-
ed FDG PET/CT guided real time metabolic percutaneous biopsies are
technically feasible and are of great help in patients with prior negative
lung biopsies. Additionally ARA guided biopsy is a promising tool in
targeting the metabolically active site with high accuracy in bone biopsies
and help in avoiding unsuccessful and painful blind biopsy procedures.

OP126
Lymphoscintigraphic detection of the sentinel lymph node in breast
cancer patients: peritumoral injection versus single subareolar injection

P. B. Gouveia, R. Teixeira, R. Brito, R. Castro, I. Amorim; Centro
Hospitalar do Porto, Porto, PORTUGAL.

Aim: Preoperative lymphoscintigraphy is without doubt a valid method for
the detection of the sentinel lymph node (SLN). However, uncertainty re-
mains regarding the best method of radiotracer injection. The purpose of our
study was to evaluate the lymphoscintigraphic identification rate of
peritumoral (PT) injection versus a single subdermal subareolar (SA) injec-
tion in the detection of SLNs in breast cancer. Material and Methods: A
retrospective study was conducted on a cohort of 433 patients with biopsy
proven breast cancer that underwent 442 SLN biopsy procedures between
January 2008 and February 2016. Nine patients had bilateral breast cancer.
Patients with ductal carcinoma in situ diagnosed at needle core biopsy and
patients with multifocal breast cancers were included in the study. Patients
with cytological positive lymph nodes, with previous ipsilateral axillary
surgery, and patients who received neoadjuvant chemotherapy before sur-
gery were excluded from the study. A total of 96 procedures (Group A) were
performed using a PT deep injection of radiotracer while 337 procedures
(Group B) adopted a single SA injection of radiotracer. Chi-square test was
performed to compare the rate between the different groups. P<0.05 was
considered to be statistically significant. Results: SLNs were identified in the
lymphoscintigram in 93/96 cases (96.86%) of Group A (PT injection) and in
322/ 337 cases (95.55%) of Group B (PA injection). Furthermore, in 2/96
patients (2.08%) of Group A, internal mammary lymph nodes were found at
lymphoscintigraphy, whereas 4/337 (1.19%) were found in the Group B
patients. The intraoperative identification rate of axillary SLNs was
98.95% (95 of 96) in the Group A patients and 99.65% (334 of 337) in
the Group B patients. There was no significant difference in the two groups
between the incidence of the number of SLNs detected and the incidence of
identification of positive SLNs. Conclusion: PT versus single SA injection of
radiotracer showed comparable success rates for SLN identification. We
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believe that a single SA injection is to be considered the method of choice in
the identification of SNLs, since it is less painful for the patient and it is easier
to perform. Furthermore, as SA injection requires a single subareolar injec-
tion site, the tumor does not have to be located by other techniques, and the
“shine-through phenomenon” is avoided, when the tumor is located near the
axilla.

OP127
Role of Pleural Pathway in Determining Drug Shunt During
Hyperthermic Isolated Lung Perfusion: a Radioisotope Leakage Study

F. Fiz', G. Villa', E. Ferrari’, M. Manitto?, E. Pomposellil, S. Morbelli',
M. Sicignanol, A. Alloisio®, D. Pendé’, R. Meazza3, C. Gereloni*, G.
Ratto?, C. Marini’, G. Sambuceti'; 'Nuclear Medicine Unit, Department
of Health Sciences, University of Genoa, Genoa, ITALY, 2Department of
Thoracic Surgery, IRCCS San Martino-IST, Genoa, ITALY,
3Immunology Laboratory, IRCCS SAn Martino-IST, Genoa, ITALY,
“TFPCC Foundation, IRCCS Policlinico San Matteo, Pavia, ITALY,
SNational Council of Research, IBFM, Genoa, ITALY.

Rationale: Hyperthermic isolated lung perfusion (HILP) is a growing
surgical treatment modality, used to deliver supra-maximal chemo- or
immunotherapic drug dosage to the lung, while sparing the remaining
organism from toxicity. Avoiding shunts from the isolated to the sys-
temic circulation is key. Radioisotopic leakage monitoring has been
validated for a long time in the setting of isolated limb perfusion; in
the lung, double circulation and pleural re-uptake could complicate the
task. In this project, we used a radioisotope technique to test the con-
tribution of pleural shunt in determining drug leakage. Patients and
Methods: Eleven patients, with multiple lung metastases, were submit-
ted to a total of 15 HILP, using TNF-« as active agent. Leakage from
isolated circuit was monitored by serial blood sampling (from both the
isolated and systemic circulation) and by a radio-isotopic method.
Briefly, patients’ erythrocytes were in-vivo labeled with **™Tc and
stannous agent, using a ten-fold dose fold dose for the isolated circuit.
A probe was placed on the temporal artery and real-time counts with
respect to baseline were used to compute the percent leakage factor
(RLF). TNF-x concentration in the pleural aspirate reservoir (PRC)
was measured at the end of the procedure. Results: Average PRC was
429+271ng/ml, not significantly different from mean circuit concentra-
tion 700+374 ng/ml (p=ns), but markedly higher than peripheral blood
concentration 0,6+1,2 ng/ml (p<0.01). The integral of TNF-« concen-
tration in the perfusion circuit positively correlated with PRC (R=0,64,
p<0,05). By contrast, PRC showed a definite negative correlation with
RLF (R=0,8, p<0,01), indicating that inefficient removal of pleural fluid
could aggravate drug leakage. Accordingly, difference in TNF-« con-
centration between the isolated circuit and the pleural reservoir showed
a positive correlation with RLF (R=0,74, p<0,01). Conclusions: Radio-
isotopic leakage monitoring is able to correctly TNF-« leakage during
HILP. Pleural shunt plays a major role in drug leakage determination:
efficient removal of pleural fluids is pivotal in ensuring the patients’
safety during the procedure.

OP128
Diagnostic value of additional SPECT/CT in sentinel lymph node
mapping in breast cancer patients
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Aim: In scientific literature for sentinel lymph node mapping (SLNM)
different examination protocols are reported. The objective of the study
was to demonstrate the diagnostic value of SPECT/CT in SLNM in pa-
tients with invasive breast cancer. Materials and methods: One hundred
and fourteen patients with invasive breast cancer with clinically negative
lymph nodes were included in this study as they were referred for SLNM
with ®™Tc-nanocolloid. Planar image acquisition was accomplished in a
one-day or two-day protocol depending on the schedule of the surgical
procedure. Low-dose SPECT/CT was performed after the delayed planar
images. The sentinel lymph node biopsy (SLNB) was considered false
negative if a primary recurrence developed within 12 months after SLNB
in the axilla from which a tumor-free SLN had been removed. The false-
negative rate was determined as the ratio of false-negative results to the
total number of positive nodes (false-negative nodes plus true-positive
nodes). Results: Between December 2009 and December 2011, 114 pa-
tients underwent SLNM with SPECT/CT. 139 SLNs were detected with
planar scintigraphy alone and 290 SLNs with additional SPECT/CT. In 5
patients, no SLN could be detected with planar scintigraphy. In 4 of the
last patients, SLNs were identified with the aid of SPECT/CT. Thus, with
SPECT/CT significantly more SLNs were detected than with planar scin-
tigraphy alone (p>0,001). Consequently, 32 patients (28%) had therapy
change (axillary lymph node dissection). No patient had lymph node
metastasis within 12 months after SLNB in the axilla from which a
tumor-free SLN had been removed resulting in a false-negative rate of
0% (0/18). Conclusion: Among patients with breast cancer, the use of
SPECT/CT-aided SLNM correlated due to a better anatomical localiza-
tion and identification of planar not visible SLNs with a higher detection
rate of SLNs. This led to therapeutic consequences and an excellent false-
negative rate.

OP129
Late acquisition with SPECT/CT lymphoscintigraphy improves
Sentinel Lymph Nodes detection in vulvar cancer patients

A. Olivier, E. Leblanc, A. Oudoux, E. Tresch, L. Delcroix, C. Leprince,
F. Narducci, H. Kolesnikov-Gauthier; Oscar lambret center, lille,
FRANCE.

AIM: We assessed the interest of late planar acquisition and single photon
emission computed tomography (SPECT/CT) lymphoscintigraphy
(LSG) for sentinel lymph node (SLN) detection and dissection in patients
with vulvar cancer. MATERIALS AND METHODS: 73 consecutive
patients underwent a preoperative SLN tracking with 4 intradermal injec-
tions of Technetium 99m - nanocolloid (mean total injected dose:
60MBq) and subsequent early planar (mean time after injection: 38.4
minutes), late planar (mean time after injection: 4.2 hours) and SPECT/
CT LSG. Directly before radioguided intraoperative detection, 52 of the
73 patients were injected with patent blue dye. We retrospectively ana-
lyzed detection rates of early planar (n= 73), late planar (n=59) and
SPECT/CT (n=46) LSG, and intraoperative detection. Histologic results
for all dissected LN were collected. RESULTS: Detection rates of SLN
with early planar, late planar , SPECT/CT LSG and patent blue dye were
respectively 82.2%, 91.5%, 95.7% and 80.8%. Late planar LSG identi-
fied more inguinal and iliac SLN than early planar [respectively per pa-
tient: mean value 2.4 (SD 1.7) and 1 (SD 1.1) versus 1.8 (SD 1.5) and 0.6
(SD 0.9)] (p<0.001). SPECT/CT LSG identified more inguinal SLN than
late planar [mean value 3 (SD 2) versus 2.4 (SD 1.7)] (p=0.004), and also
more iliac SLN than late LSG [mean value 2 (SD 1.8) versus 1 (SD 1.1)]
(p<0.001). We analyzed all removed LN who were not radioactive. This
could be observed in 3 situations. 1/ Sixteen patients had unilateral iso-
topic SLN detection(14 patient with midline tumor and 2 with unilateral
tumor but positive SLN on the first side ). Thirteen patients subsequently
had an inguinofemoral lymphadenectomy of the other side. Five of them
had metastatic LN in the groin dissection. 2/ Blue dye procedure finds 2
LN who were not detected by isotopic method. None were metastatic in
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final histology. 3/ At surgery, 5 not radioactive LN were visually suspect
and therefore dissected. Two of them were metastatic. CONCLUSION:
In vulvar cancer patients, SPECT/CT lymphoscintigraphy leads to a
higher identification compared to early or late LSG. Its higher resolution
provides better anatomical localization of SLN and improves the detection
rate. Systematic SPECT/CT could decrease the number of inguinofemoral
lymphadenectomies and so reduce associated comorbidity.

OP130
A pilot study of absolute quantitative SPECT/CT for sentinel lymph
node mapping in endometrial cancer

S. Sahbai', F. Fiz', F. Taran’, S. Brucker?, D. Wallwiener?, C. la Fougére',
H. Dittmann'; '"Nuclear Medicine, University Hospital Tuebingen,
GERMANY, *Gynecology and Obstetrics, University Hospital Tuebingen,
GERMANY.

Introduction: Our previous study indicated that high venous drainage, as
visualized by significant bone marrow uptake, was the most important factor
associated with sentinel lymph node (SLN) detection failure in endometrial
cancer. Aim of this study was to use absolute quantification in order to further
explore actors disturbing successful SLN detection with SPECT/CT after
pericervical 99m Tc-Nanocolloide injection. Methods: Fifty-three patients
underwent four pericervical injections of 99m Tc-Nanocolloide (200-300
MBq) and preoperative SPECT/CT of abdomen and pelvis (2:30-6:00h
p-1.). We compared imaging findings of patients with SLN detection failure
(n=14) to a randomized matched cohort of patients (n=14) who showed at
least 2 detected SLNs at SPECT/CT. Activity concentration (MBg/ml), per-
centage of injected dose (%ID) as well as absolute activity (MBq) were
assessed by means of a commercial software (GE Healthcare Q.metrics) in
volumes of interest: SLN, liver, spleen, injection site and body remainder
within the field-of-view. Mann-Whitney U-test was used for statistics.
Results: Fifty-four SLN were visualized in the 14 patients with successful
detection in SPECT/CT. Mean SLN activity concentration was 0.05 MBq/ml
(range 0.003-0.22). In case of successful detection, percentage of injected
dose and absolute activity at the injection site were significantly higher than
in patients with detection failure (53425 %ID vs. 29+18 %ID, p<0.01 and 73
+31 MBq vs. 4337 MBgq, p<0.05). Failure to detect SLN tended to be
associated with higher liver mean uptake through not reaching significance
(26420 vs. 12+7 KBq/ml, p=0.17). Moreover, we observed a trend for
higher activity fraction in the body remainder in negative SLN scans
(15+£7% vs. 11£4%; p=0.13) and a lower overall %ID (584+27% vs.
75+£10%; p=0.16) the latter finding indicating a loss of activity after
application. Successful SLN detection was not correlated with the
amount of injected activity and the time gap between injection and
imaging. Conclusion: This pilot study indicates that SLN with a
nanocolloide activity concentration as low as 0.003 MBg/ml could
be detected on SPECT/CT. Furthermore, SLN detection is associat-
ed with a higher persisting activity at the injection site and low
venous drainage highlighting the relevance of meticulous injection
technique. Further studies, with larger cohorts of patients are needed
to confirm these preliminary results.
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Penalised Deconvolution of SPECT Images for Tumour Dosimetry

L. Murray', M. Gray', G. Flux?; 'Royal Marsden NHS Foundation Trust,
Sutton, UNITED KINGDOM, 2Royal Marsden NHS Foundation Trust /
Institute of Cancer Research, Sutton, UNITED KINGDOM.

Introduction: The partial volume effect remains a challenge for the quanti-
fication of SPECT data for dosimetry. The aim of this work was to develop
methods for partial volume correction in the image domain. The Lucy-
Richardson (LR) iterative algorithm is used to deconvolve images given
the point spread function (psf). It is a particular example of the MLEM
algorithm where the system matrix is described by the psf. Penalised
MLEM reconstruction techniques use penalty functions that favour a solu-
tion reflecting some assumed prior knowledge of the image. However,
available anatomical imaging may not always reflect functional boundaries.
Methods: An adaption of the LR algorithm was developed to include a
Bowsher prior function [1]. The purpose of this function is to favour local
smoothness between neighbouring voxels classified as having the same
tissue type, whilst maintaining high spatial resolution at the tumour edge.
Tissue type was defined by using a fuzzy locally adaptive Bayesian algo-
rithm (FLAB), a segmentation method developed for PET images in the
context of radiotherapy planning [2]. The algorithm was applied to OSEM
reconstructed SPECT images of a NEMA Image Quality phantom. The
phantom was filled with known concentrations of *™Tc in both the back-
ground and spherical insert (10mm - 37mm diameter) compartments.
Recovery of the mean counts in each sphere was measured as a function
of sphere-size, LR iterations and the (3 parameter used to describe the
weighting given to the Bowsher prior. Results: Without application of the
penalised LR algorithm full recovery of the counts within in each sphere
was not obtained for any size sphere. Application of the penalised LR
algorithm resulted in 100% recovery for the three largest spheres.
Recovery was improved from to 47% to 82%; 33% to 60%; and 27% to
48% for the 17mm, 13mm and 10mm spheres respectively. The algorithm
was shown to converge as a function of both iterations and (3. Further
iterations did not increase image noise. Conclusions: An algorithm has been
developed for SPECT / PET images demonstrating the potential for sub-
stantial partial volume correction in the calculation of absorbed dose to
small tumours. 1. Bowsher, J.E., et al. Utilizing MRI information to esti-
mate F18-FDG distributions in rat flank tumors. in Nuclear Science
Symposium Conference Record, 2004 IEEE. 2004. 2. Hatt, M., et al., A
fuzzy locally adaptive Bayesian segmentation approach for volume deter-
mination in PET. IEEE Trans Med Imaging, 2009. 28(6): p. 881-93.
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A fast GPU code for full Monte Carlo based SPECT reconstruction

T. Magnanderl, J. Heydorn Lagerlt')fl, J. Hemmingssonl, M. Bath', J.
Svensson?, P. Gjertsson®, P. Bernhardt'; 'Department of Radiation phys-
ics, Sahlgrenska Academy, Gothenburg, SWEDEN, 2Department of
Oncology, Sahlgrenska Academy, Gothenburg, SWEDEN, *Department
of Clinical Physiology, Sahlgrenska Academy, Gothenburg, SWEDEN.

To improve image quality in SPECT/CT reconstructions, various approx-
imate recovery resolution techniques have been developed and imple-
mented in clinical practice. However, optimal image reconstruction re-
quires accounting for all physical interactions of the emitted photons in
the individual patient. The objectives for this study were to develop a
novel Monte Carlo (MC) code for fast simulation of individual image
projections, and to implement these projections in ordered subset expec-
tation maximum (OSEM) reconstructions of SPECT/CT images. Method:
The MC code was written in Compute Unified Device Architecture lan-
guage for a computer with four graphic processing units (GeForce GTX
Titan X, Nvidia, USA). This enables simulations of parallel photon emis-
sion from the voxels matrix (128> or 256°). Each CT number was con-
verted to attenuation coefficients for photo absorption, coherent scattering
and incoherent scattering. The type of interaction was determined by the
ratio of attenuation coefficients in the CT voxels. For photon scattering
the deflection angle was determined by the differential scattering cross
sections. The accepted angle for photon interaction with the crystal was
determined from the diameter and height of the collimator hole.
Predefined energy and spatial resolution kernels for the crystal were used.
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The MC code was implemented into OSEM reconstruction of '"’Lu, '''In
and **™Tc SPECT/CT images. The National Electrical Manufacturers
Association (NEMA) image quality phantom was used to evaluate the
performance of the MC reconstruction in comparison with clinical stan-
dard OSEM reconstructions and clinical state-of-the-art OSEM recon-
structions with recovery resolution corrections. Results and conclusion:
The performance of the MC code was 500 millions photons/s. The re-
quired number of photons emitted per voxel for obtaining low noise in the
simulated image was 400 for a 128" voxel matrix. With this number of
emitted photons/voxel the MC-based OSEM reconstruction with 10 sub-
sets was performed within 60 s/iteration. The images converged after 2-4
iterations, depending on the sphere sizes in the NEMA phantom. Thereby,
the reconstruction time was <4 minutes. The contrast-to-noise level was
slightly improved with increased number of emitted photons/voxel, and
the reconstruction time was linearly depending on the number of emitted
photons/voxel. The signal-to-background for the spheres in the NEMA
phantom was clearly improved with MC-based OSEM reconstruction:
e.g. for '""Lu the improvement was 37% compared to standard OSEM
and 20 % compared to state-of-the-art OSEM. Furthermore, visual in-
spection of clinical investigations revealed clearly improved resolution
and contrast with MC-based reconstruction.

OP133
Optimized Respiratory Gating Strategy for Myocardial Perfusion
SPECT

D. Zhang, G. S. P. Mok; University of Macau, Macau, MACAO.

Aim: Different respiratory gating methods are feasible for motion reduction
in cardiac SPECT. However, the efficiency of different methods has not
been evaluated. This study aims to evaluate three gating methods for respi-
ratory gated SPECT. Materials and methods: We used the digital 4D
XCAT phantom to model a normal male patient with Tc-99m-MIBI activity
distribution. We simulated (i) regular respiratory cycles with 25 mm axial
amplitude and 5 s duration; (ii) irregular respiratory cycles with 25, 27.5,
30 mm axial amplitudes and 4, 5 and 6 s respective duration. Each respi-
ratory cycle was divided into 96 frames which were grouped to 6 gates with
3 different methods: (1) equal time gating (TG); (2) equal amplitude gating
(AG) and (3) amplitude gating with equal counts (CG). Average of all
frames was used to represent static SPECT, while average activity and
attenuation maps in each gate represented gated SPECT and CT respective-
ly. Realistic noisy projections were generated using an analytical LEHR
projector and reconstructed by OS-EM algorithm using gated CT for AC
for up to 30 updates. Reconstructed images of each gate were registered to
end-expiration phase using affine+b-spline method and then averaged and
reoriented to generate polar plots. Polar plots from static SPECT and end-
expiration phase were also obtained. Relative difference (RD) of the aver-
age intensity was computed for each segment using end-expiration phase as
the reference in 17-segment analysis. Two regions-of-interest (ROIs) were
chosen in the basal-anterolateral and mid-septal regions of the polar plots to
calculate the intensity ratio (IR). Normalized standard deviation (NSD) of
the ROI in mid-septal region was calculated to assess the noise. Results:
Amplitude-based gating methods (AG and CG) showed less motion arti-
facts from visual assessment. The TG and CG methods had more uniform
NSD distribution among all gates as compared to AG, i.e., their SDs were
0.022, 0.007 and 0.040 respectively. The RDmean for TG, AG and CG
were 6.15%, 6.48% and 5.60% for regular breathing cycle and 6.68%,
6.70% and 5.47% for irregular cycle respectively. The IR of static, TG,
AG and CG were 51.24%, 88.68%, 91.52% and 86.07% for regular cycle
and 48.74%, 75.57%, 82.23% and 85.00% for irregular cycle respectively.
Conclusion: Out of three respiratory gating approaches, the CG method
shows better motion reduction and more uniform noise distribution.
Patients with regular respiratory cycles show better gating results.
Amplitude-based gating method is preferable for respiratory gated
SPECT implementation.
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OP134
Navigation of a robot-integrated fluorescence laparoscope in preop-
erative SPECT/CT and/or intraoperative freehandSPECT data

M. N. van Oosterom’, N. S. van den Bergl, M. Engelenl, G. H. KleinJan',
H. G. van der Poel®, T. Wendler’, C. J. van de Velde!, N. Navab3, F. W.B.
van Leeuwen'; 'LUMC, Leiden, NETHERLANDS, *NKI-AVL,
Amsterdam, NETHERLANDS, 3TUM, Munich, GERMANY.

Introduction Robot-assisted laparoscopic surgery is becoming the
standard-of-care for prostatectomy and is also increasingly being ex-
plored for other types of cancer (e.g. rectal cancer). Preoperative
(molecular) imaging can provide the surgeon with three-dimensional in-
sight into the location of lesions and their surrounding anatomy, but it
remains a challenge to translate this information to the setting of robotic
surgery. Navigation technologies can be a solution, especially when they
are directly linked to technologies that provide intraoperative confirma-
tion of the navigation accuracy e.g. fluorescence imaging. In this phantom
study, we studied the navigation of a robot-integrated fluorescence lapa-
roscope. Methods Both preoperative SPECT/CT and intraoperative free-
hand SPECT data sets were used to navigate the robot-integrated Firefly
laparoscope via an augmented reality overlay provided in the laparoscop-
ic video feed. Errors of the navigation were initially measured in soft-
tissue phantoms, followed by studies in a torso phantom. Results In both
phantom setups, the feasibility of the robotic navigation concept could be
successfully demonstrated. Mean navigation accuracy found for SPECT/
CT-based navigation was 2.25 mm (coronal) and 2.08 mm (sagittal). For
the frechand SPECT-based navigation the respective average accuracy
was 1.92 mm (coronal) and 2.83 mm (sagittal). These navigation errors
remain well below the < 1 cm detection limit for fluorescence imaging,
allowing refinement of the navigation process using fluorescence find-
ings. Conclusions The phantom experiments performed suggest that
SPECT-based navigation of the robot-integrated laparoscope may aid
fluorescence guided surgery procedures.

OP135

Computational-Based Bone Recognition and Tracer Quantification
in Patients with Disseminated Prostate Cancer: a SPECT/CT study

F. Fiz', S. Sahbai', M. Weissinger', C. Campiz, M. Piana?, G.
Sambuceti®, C. la Fougérel; "Nuclear Medicine Unit, Department of
Radiology, University of Tiibingen, Tiibingen, GERMANY,
2Department of Mathematics, University of Genoa, Genoa, ITALY,
3Nuclear Medicine Unit, Department of Health Sciences, University of
Genoa, Genoa, ITALY.

Rationale: Evaluating multiple skeletal metastases on hybrid SPECT/CT
systems implies significant information flow, which could be simplified
by computer-assisted algorithms. The validation of an automated tool is
however complex, as it implies the capability to detect and isolate oste-
oblastic areas within the skeleton and to quantify the morpho-functional
data. In this project, a dedicated software application was developed and
tested against clinical data. Material and Methods: Seventy-six **™Tc-
DPD SPECT/CT scans, from patients with disseminated bone metastases
were analyzed with a dedicated software application. Outputs included
volumes, average HU density (HU) as well as blood-pool normalized
counts (target-to-background ratio, TBR) in three different bone vol-
umes: total (TBV), compact (CBV) and trabecular (IBV). Volumes and
HU values were compared with controls from a published normalcy
database. TBV and mean TBR were compared with the corresponding
outputs, obtained from a validated commercial quantitative analysis tool.
As a measure of osteoblastic reaction, percentage of CBV in TBV
(CBV%) and HU in CBV were compared with the number of visible
tracer foci at SPETC MIP, with the current PSA values and with the
presence of a “superscan” status on NM images. Results: Whole-body
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HU was increased in both IBV and CBV with respect to controls (240
+77 vs. 161£39 and 612+113 vs. 547445, respectively, p<0,001).
Volumetric estimates of TBV and mean TBR provided by our application
tightly correlated with the outputs of the commercial application (R=0,93
and 0,96, p<0,001, respectively). The number of visible foci correlated
with CBV% (R=0,6, p<0,01) as well as with whole-body HU/TBR in
CBV (R= 0,55 and 0,69, respectively, p<0,01). PSA values correlated
with TBR in both IBV and CBV (R=0,61, p<0,01 and R=0,49, p<0,05,
respectively), as well as with %CBV (R=0,62, p<0,01). Patients with
“superscan” status presented increased CBV% (66+5% vs. 61+5%,
p<0,001) with respect to the other patients; this difference was even more
marked in the axial skeleton (59+6% vs. 51+9%, p<0,001). “Superscan”
patients had also increased HU and TBR in both IBV and CBV
(p<0,001). Conclusions: These results show that computational-based
compact bone identification is able to detect significant changes in pa-
tients with osteoblastic metastases, as well as in the patients’ subset with
scintigraphic signs of advanced disease. Moreover, CT-based segmented
volumes and SPECT-based counting rate correlated with an accepted
standard for SPECT/CT quantification.

OP136

Standardisation and Optimisation of Quantitative Radioiodine
SPECT/CT Imaging for Dosimetry in the Multicentre SEL-I-
METRY Trial

R. Gregoryl’z, I Murrayl’z, J. Gear'?, S. Chittenden'?, J. Merrett*>, J.
Scuftham®, A. Fenwick?, M. Stuffins®, S. Micholopoulou°, S. Jeans’, B.
Murby’, J. Tipping’, G. Flux'?; '"Royal Marsden NHS Foundation Trust,
Sutton, UNITED KINGDOM, ZInstitute of Cancer Research, Sutton,
UNITED KINGDOM, >Royal Surrey County Hospital, Guildford,
UNITED KINGDOM, *National Physical Laboratory, Teddington,
UNITED KINGDOM, >The University of Surrey, Guildford, UNITED
KINGDOM, “University Hospital Southampton, Southampton, UNITED
KINGDOM, "The Christie NHS Foundation Trust, Manchester, UNITED
KINGDOM.

Aims: The aim of this study was to set up the first network of centres to
perform standardised quantitative radioiodine imaging for comparable
dosimetry measurements in the United-Kingdom for a phase II clinical
trial (SEL-I-METRY) . The trial will evaluate the ability of the MEK
inhibitor Selumetinib to stimulate radioiodine uptake in iodine refractory
thyroid cancer and the subsequent potential benefit from radioiodine ther-
apy. Absorbed doses will be measured on pre-radioiodine therapy '**I and
post-therapy '*'T Nal SPECT/CT images. Materials and Methods: The
SPECT acquisition protocol for the trial was developed to comprise 20%
wide energy windows and 72 views, providing high-count projections.
Six-percent wide energy windows are are included for triple-energy-
window scatter correction. High-energy general-purpose collimators are
used for *'I imaging and medium-energy general-purpose collimators
for '?I to avoid septal penetration.A standardised calibration protocol
was developed for partial-volume effect (PVE) and dead-time correction
and used at all centres. A body-shaped phantom with six 0.7 to 196 ml
cylindrical inserts filled with 0.25 MBqg/ml radioiodine was imaged using
the trial protocol, for both 1231 and "3'1. Volumes of interest (VOI) were
defined on the reconstructed images about the internal wall of the cylin-
ders. A sigmoidal fit was applied to the VOI’s cps/MBg/ml versus vol-
ume. The plateau was set to the average cps/MBgq/ml for oversized VOIs
defined about the 3 largest cylinders to give a calibration factor in the
absence of PVE. Dead-time was also characterised for 20 to 2800 MBq
311 in a 6 L cylindrical phantom. Measured count-rates for activities
below 100 MBq were linearly extrapolated to higher activities to deter-
mine these rates in the absence of dead time. Paralysable and non-
paralysable models were fitted. Results: The PVE correction factors var-
ied between systems for both '?*I and "*'I. The curves had a plateau
ranging from 0.7 to 1.4 cps/MBg/ml for '*'I and 1.8 to 3 cps/MBg/ml

for 'L The GE systems need to operate in “fast’ mode for high '*'I
activities to avoid reaching the peak count rate below 2.8 GBq. Dead-
time losses were below 20%. A non-paralysable model fitted these count
rates to provide a simple correction. Conclusions: Accurate dosimetry
results that are comparable between centres are vital to identify absorbed
dose relationships and are reliant on the quantitative accuracy of the
SPECT/CT images. The variations in correction factors between these
centres demonstrate that this program of standardised calibration mea-
surements is essential for a multicentre dosimetry trial.

OP137
3D Lung quantification using SPECT/CT

D. Gillett, N. Bird, H. Cheow; Addenbrooke's Hospital, Cambridge,
UNITED KINGDOM.

Introduction: Functional assessment of lung perfusion using Technetium-
99m (Tc-99m) macro aggregated albumin (MAA) has been available for
many years. It is commonly used for lung assessment prior to lung vol-
ume reduction surgery (LVRS). It is based on dividing a planar perfusion
study into three equal portions and calculating the percentage of each
portion with respect to the lung. We describe a technique of using
SPECT with low dose CT (SPECT/CT). Method: Patients were intrave-
nously administered with 90 MBq (+/- 10%) of Tc-99m-MAA then im-
mediately underwent a SPECT/CT. The CT is used to do attenuation
correction of the SPECT and to manually draw regions of interest
(ROIs) around each anatomical lung lobe. These ROIs were transferred
onto the SPECT images using the size and location information from the
DICOM header. The number of counts and area of each 2D ROI are
added together to create 3D ROI for each lobe. This data is then used to
generate the relative function (RF), approximate volumes and mean
counts per voxel (MCV) for each lobe. Validation of the technique was
done using a torso phantom with known ratios of activities and concen-
trations between the lung regions. The imaging protocol used on patients
was used with the phantom. Results: Analysis of the phantom experi-
ments (n=3) demonstrated that the RF and MCV calculations were within
1% of the known activities and concentrations that were added to the
phantom. Retrospective analysis of patient data (n=19) yielded signifi-
cantly different RF results for the three lobes of the right lung when the
SPECT/CT technique was compared to the planar technique (p<0.05).
The left lung was excluded from the comparisons because the planar
technique divides it into three lobes and the SPECT/CT method divides
into two in accordance with the anatomical regions. Conclusion: Using
SPECT/CT in combination with manual region drawing of lung lobes
generates RF and MCV estimates that closely match known ratios of
activity added to a phantom. This result along with comparisons between
planar and SPECT/CT lobar analysis in patients suggests that SPECT/CT
can be a useful tool in patients undergoing LVRS. The SPECT/CT tech-
nique is currently time consuming because of the manual region drawing
and would benefit from an automated lung segmentation algorithm.

OP138
Quantitative Optimisation of Triple Energy Windowing and
Deconvolution for Artefact Reduction in I-131 Imaging

A. Grimwood', F. Barrack’, L. Livieratos?, J. Scuftham!; 1Royal Surrey
County Hospital, Guildford, UNITED KINGDOM, *King's College
London, London, UNITED KINGDOM.

Patients undergoing radioiodine treatment for thyroid cancer are given a
post-ablation whole body scan to assess therapeutic effectiveness and
check for potential metastatic spread or nodal involvement. This is typi-
cally indicated by localised regions of activity away from the main
tumour/resection site. However, Compton scatter and septal penetration
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from high energy gamma emissions introduce noise and imaging arte-
facts, especially where foci of high activity are present against a low
background. Such effects can obscure the presence of involved nodes
or distant metastases. Triple energy windowing (TEW) and
deconvolution techniques can be used as a means of artefact reduction.
In both cases, optimisation is crucial to maximise image correction whilst
minimising the effects of over-correction (such as a loss of contrast or the
presence of negative counts). Using a Monte Carlo model of the GE
Optima 640, the collimator-detector response function was characterised
for a range of I-131 scans. By separating list-mode data into contributions
from Compton scatter, septal penetration and geometric components, it
was possible to quantitatively optimise both TEW and deconvolution
methods. A GATE Monte Carlo model of the GE Optima 640 was de-
veloped and validated against a real system to ensure clinical relevance.
List mode data was recorded from both experimental and simulated sys-
tems and used to reconstruct images. Optimisation was performed on
simulated data and the resulting image quality was quantified. TEW win-
dow widths were selected according to the ratio of scatter fraction to
geometric fraction in list-mode. An analytic expression for the point
spread function was derived from simulations. This was used for Lucy-
Richardson deconvolution with input parameters optimised accordingly.
The Optima 640 model accurately represented the clinical system at en-
ergies close to the 365 keV primary photopeak, exhibiting a sensitivity
and energy resolution of £15% and +10% respectively compared to the
actual system. Simulated images produced a contrast to noise ratio (CNR)
within 1% difference from experimental acquisitions and a similarly close
spatial resolution. For a specific acquisition geometry, the optimised
TEW images provided a CNR equal to the original image with a negative
count ratio of <10%. For deconvolution, CNR was degraded by 28%,
however, overall scatter background was reduced by 75% whilst resolu-
tion improved 32%. Combining both TEW and deconvolution produced a
synergistic effect, effectively removing imaging artefacts.
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OP139
Normal variability of FDG uptake after prosthetic heart valve im-
plantation

W. E. Vlemmings', J. Fanggiday', E. Dacter’, R. Kauling®, R. Keijsers',
M. van Buul'; 'St Antonius hospital, Nieuwegein, NETHERLANDS, St
Antonius hospital, cardiothoracic surgery, Nieuwegein, NETHERLANDS,
3St Antonius hospital, cardiology, Nieuwegein, NETHERLANDS.

Introduction: Limited data exist on physiologic FDG uptake in and
around artificial heart valves after replacement. In this retrospective study,
the metabolic activity in various prosthetic valve types in different valve
positions was measured in patients without any suspicion of endocarditis.
Data were compared with those of native heart valves. Methods: Thirty-
eight FDG PETCT studies in 29 patients in which PET/CT was obtained
for noncardiac indications, 2 weeks-260 months (mean 21,5 m) after
prosthetic valve implantation, were included. Definite and suspected en-
docarditis were excluded on basis of the modified Dukes criteria.
Maximal standardized uptake values (SUVmax) were measured as well
as the ratio between SUVmax around the valves and SUVmean in the
descending aorta (SUVmax/SUVmean DA). Statistical analysis was per-
formed to determine differences by Mann-Whitney U testing. Results:
22 M and 7 F, mean age 69,4 y (39-90 y). The aortic valve group
contained 5 native aortic valves, 13 trans catheter valve replacements
(TAVI), 12 Bentall procedures and 8 aorta valve replacements (AVR).
The mitral group contained 9 mitral valve replacements (MVR) and 29
native mitral valves. The tricuspid group contained 34 native valves and 4
replaced tricuspid valves (TVR).All pulmonal valves were native.

@ Springer

Compared to native aortic valve, average SUVmax was significantly
higher in TAVI, Bentall procedures and AVR (2.1 vs 2.5, 3.8 and 4.1,
respectively). Av. SUVmax of TAVI was significantly higher than after
AVR, while there was no difference between TAVI and Bentall or be-
tween Bentall and AVR. Av. SUVmax/SUVmean DA was only signifi-
cantly higher in AVR (1.4 vs 2.4). In MVR, both parameters,av, SUVmax
and av. SUVmax/SUVmean DA, were significantly higher compared to
native mitral valve, av. SUVmax 3.5 vs 2.5 and av. SUVmax/SUVmean
DA 1.4 vs 2.0. In the tricuspid group, only the av. SUVmax/SUVmean
DA of TVR was significantly higher, 1.3 vs 1.8. Average SUVmax of the
pulmonary valve was 2.6 and av. SUVmax/SUVmean DA was 1.5.
Conclusion: physiologic FDG uptake in native and artificial heart valves
after replacement is given. Compared to native heart valves, average
SUVmax increases significantly in all aortic and mitral valve prosthesis.
In aortic valve prosthesis, the highest uptake was found after full surgical
replacement. In Tricuspid valve prosthesis, only the average SUVmax/
SUVmean AD ratio value was significantly higher.

OP140

18F-FDG PET/CT in the Evaluation of Large-Vessel Vasculitis:
Comparison Between Visual and Semi-Quantitative Analysis and
Their Correlation with Clinical and Biochemical Data

L. M. P. Pires', R. Silva"z, P. Lapa', G. Costa', J. P. Limal'z; !Centro
Hospitalar e Universitario de Coimbra, Coimbra, PORTUGAL, ?Instituto
de Cléncias Nucleares Aplicadas a Saude, Coimbra, PORTUGAL.

AIM: Recent scientific evidence has demonstrated the potential use of
18F-FDG PET/CT for the evaluation of large-vessel vasculitis (LVV). It
has been postulated that 18F-FDG PET/CT may have superior sensitivity
in an early stage, because of'its ability to identify metabolism changes that
precede structural alterations. However, studies have shown notable var-
iability regarding the diagnostic criteria used for the differentiation be-
tween affected and unaffected vessels. In this study we aim to compare
two different visual and semi-quantitative quantification methods and
their correlation with clinical data in patients with suspected LVV.
MATERIAL AND METHODS: The clinical charts of 52 patients
(19males and 33females, 64.2+15.5years) who performed F18-FDG
PET/CT due to a clinical suspicion of LVV were retrospectively
reviewed. In each patient, presence or absence of LVV was confirmed
or excluded by case base work-up, including clinical work-up, inflamma-
tory markers, other imaging modalities, response to corticosteroid
treatment(CST) and biopsies. The clinician’s decision was used to classi-
fy a patient as a LLV or not. Patients were thus divided into 3 groups:
(1)18 patients with active LLV without CST, (2)23 patients with LVV
under CST, (3)11 patients in whom LLV was excluded. F18-FDG uptake
was evaluated in the aorta and its major branches using a visual scoring
system (0-no uptake, 1-less than liver uptake, 2-similar to liver uptake, 3-
superior than liver uptake, positive if >1) and a semi-quantitative method
(average SUVmax in 4 ROI manually generated in each arterial compart-
ment). Also, all available biochemical data, including inflammatory
markers, was recorded. Statistical analysis was performed using IBM®
SPSS® Statistics, version22. RESULTS: 18F-FDG PET/CT was positive
in at least one arterial compartment in 94.4% of group 1 patients, in
30.4% of group 2 patients and in 0% of group 3 patients (p<0.05). A
statistical significant difference was found between SUVmax values in
the 3 groups (p<0.05). Also a statistical significant correlation was found
between the visual scoring system and the semi-quantitative method
(spearmen rho: 0.942, p<0.05). The only clinical variables correlated with
SUVmax were haemoglobin and reactive protein C, and with the sedi-
mentation rate in the visual scoring system,. CONCLUSION: In this
study F18-FDG PET/CT was able to differentiate between patients with
active LVV without CST, patients with active LVV with CST and patients
without active LVV, using both visual scoring system and the semi-
quantitative method. Both scoring methods were strongly correlated.
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Also, some clinical variables were correlated with SUVmax and the vi-
sual scoring system.

OP141
Evaluation of predictor variables of diagnostic [18F] FDG-PET/CT
in fever of unknown origin

K. Okuyucul, E. Alagozl, S. Demirbas?, S. Ince!, A. Karakas®, B.
Gunalpl, A. O. Karacalioglul, N. Arslan'; 'Gulhane Military Medical
Academy, Department of Nuclear Medicine, Ankara, TURKEY,
2Gulhane Military Medical Academy, Department of Internal Medicine,
Ankara, TURKEY, >Gulhane Military Medical Academy, Department of
Infectious Diseases, Ankara, TURKEY.

Aim Fever of unknown origin (FUO) is defined as an illness having fever
which lasts at least 3 weeks of duration and is higher than 38.3 °C on
several measurements. The causes are infections, malignancies, noninfec-
tious inflammatory diseases and miscellaneous. If [18F]FDG-PET/CT
helps the final diagnosis, it is called contributory. The aim of the study
is to evaluate the predictor variables effecting a contributory PET/CT for
the diagnosis. Methods This is a retrospective cohort study conducted
between June 2004 and May 2015 including 76 patients. The evaluated
predictor variables are age, sex, ESR, CRP, fibrinogen, ferritin, albumin,
haemoglobin level, platelet count, total leukocyte count, neutrophil per-
centage, lymphocyte percentage, ALP, LDH, ALAT, ASAT, GGT, total
bilirubin, CK, RF, ANA, urinanalysis, chest radiography, abdominal US,
lymphadenopathy, duration of fever, comorbid diseases and previous
therapies. Results ESR (p=0.001), CRP (p=0.001), fibrinogen
(p=0.009), lymphopenia (p<0.001), neutrophilia (p<0.001), ferritin
(p<0.001), leukocytosis (p=0.003), duration of fever before PET/CT
(<3 months) were found to be statistically significant for positive contri-
bution of PET/CT results to the diagnosis. Conclusions [18F]FDG-PET/
CT is helpful and contributory for the diagnosis of FUO in patients having
higher levels of CRP, ESR, ferritin, fibrinogen, leukocytosis, neutrophilia
and shorter durations of fever (<3 months).

OP142

Anti-granulocyte SPECT-CT for detection of sub-clinically infected
neurostimulator lead prior to implantation of internal pulse genera-
tor

S. Vermeulen, M. Huylebrouck, L. Goethals, P. Gykiere, J. Heemskerk,
M. Moens, H. Everaert; Universitair Ziekenhuis Brussel, BRUSSELS,
BELGIUM.

Background: Neurostimulation (NS) by means of an implantable device
is a well-validated technique in the treatment of medically intractable
neuropathic pain. Because not all patients will benefit sufficiently from
NS the effectiveness is measured during week(s) with NS-leads (subcu-
taneously implanted insulated wires delivering pulses to spinal cord) tem-
porally connected to an external pulse generator (EPG). In patients
benefitting from NS the EPG will be replaced by a much more expensive
internally placed pulse generator (IPG). During the period of EPG patient
are at risk for (subclinical) infection that becomes apparent months after
insertion of the IPG and will ultimately necessitate explantation of entire
device. The aim of this work was to evaluate whether anti-granulocyte
SPECT/CT can be used to demonstrate subclinical infection of the NS-
lead prior to the insertion of the IPG. Methods:In 77 patients (32 M, 45 F)
with EPG the NS-leads were evaluated for infection using **™Tc anti-
granulocyte SPECT/CT (99mTc—Besilesomab, 25 mCi, acquisition 4 hrs
pi) immediately prior to the insertion of the IPG. Scans were interpreted
visually and the results were confronted with clinical follow up. Results:
In 5§ patients focal tracer accumulation adjacent to the NS-lead was ob-
served suggesting infection. All these patients developed clinical signs of

NS-lead infection 2 weeks - 5 months after insertion of the IPG requiring
antibiotics and explantation of the device. None of the patients with
negative *°™Tc anti-granulocyte SPECT/CT developed clinical signs of
infection during > 5 m follow-up period. Conclusion: **™Tc anti-
granulocyte SPECT/CT can be used to accurately demonstrate presence
/ absence of subclinical infection of NS-leads prior to the insertion of IPG.
A prospective trial using **™Tc anti-granulocyte SPECT/CT as a gate-
keeper to decide about explantation of the NS-lead in case of suspected
clinical infection prior to insertion of IPG is warranted. The cost effec-
tiveness of systematic screening for subclinical infection using **™Tc anti-
granulocyte SPECT/CT in this indication should be investigated.

OP143
Comparative effectiveness of '*F-FDG PET-CT and contrast-
enhanced CT in the diagnosis of suspected large-vessel vasculitis

S. Vaidyanathan, A. Chattopadhyay, S. Mackie, A. F. Scarsbrook; Leeds
Teaching Hospitals NHS Trust, Leeds, UNITED KINGDOM.

Aims: To compare the accuracy of 2-[18F]-fluoro-2-deoxy-D-glucose posi-
tron emission tomography - computed tomography (FDG PET-CT) and
contrast-enhanced CT (CECT) in the evaluation of a cohort of patients with
suspected large vessel vasculitis (LVV). The aim was to validate the use of
CECT assessment of vessel mural thickening as a surrogate to metabolic
activity in a European population. Materials and Methods: A retrospective
institutional database search for patients with suspected LVV undergoing both
CECT and PET-CT between December 2011 to March 2016 yielded demo-
graphics, time interval between scans and type of vasculitis. Qualitative and
quantitative PET-CT data analyses were performed including aorta:liver FDG
uptake, bespoke FDG uptake distribution scores and vascular maximum
standardized uptake values (SUVmax). Quantitative CECT data assessment
for wall thickness and mural/lumen ratio were also performed. ROC curves
were constructed to evaluate comparative diagnostic accuracy and a correla-
tional analysis was conducted between SUVmax and wall-thickness. Results:
36 adults (17 proven LVV, 19 controls without LVV) with a mean age (range)
63 (38 - 89) years, of which 17 (47%) were males were included. Time
interval between CT and PET was mean (standard deviation (SD)) 1.9 (1.2)
months. Estimated mean (SD) SUVmax was 3.0 (1.0) and wall thickness was
2.37 (1.05) mm. Both parameters demonstrated a significant difference be-
tween patients with and without LVV, with a mean difference (95% confi-
dence interval (CI)) for SUVmax 1.6 (1.1, 2.0) and wall thickness 1.25 (0.68,
1.83) mm, respectively. The area under the curve (AUC) (95% CI) for
SUVmax was 0.95 (0.88-1.01), for mural thickening was 0.83 (0.66-0.99),
and with a highly significant correlation (P < .0001, R = 0.62) between the
two parameters. Conclusion: FDG PET-CT demonstrated excellent accuracy
whilst CECT mural thickening showed good accuracy in the diagnosis of
LVV, and both parameters showed a highly significant correlation. In hospi-
tals without access to FDG PET-CT or in patients unsuitable for PET-CT (e.g.
uncontrolled diabetes) CECT offers a viable alternative for assessment of
suspected LVV. Table . Baseline and group characteristics.

OP144
Effect of CRP value on "*F-FDG PET vascular positivity in Takayasu
arteritis: a systematic review and per-patient based meta-analysis

L. Gomez', P. Chaumet-Riffaud'?, N. No&l?, E. Durand' F. L. Besson'?;
"Department of Nuclear Medicine, Bicétre university hospital APHP, 78 rue
du Général Leclerc, 94270 Le Kremlin-Bicétre, FRANCE, “IR4M, UMR
8081, Université Paris Sud/CNRS, Université Paris Saclay, 91405 Orsay,
FRANCE, *Department of Internal Medicine, Bicétre university hospital
APHP, 78 rue du Général Leclerc, 94270 Le Kremlin-Bicétre, FRANCE.

Purpose. The aim of this study was to conduct a systematic review and
perform a meta-analysis on the potential effect of CRP value on vascular
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activity assessed with '®F-FDG PET in Takayasu arteritis (TA). Methods.
The PUBmed/MEDLINE, database was searched from January 2000 to
December 2015. Original articles focusing on TA and '*F-FDG PET were
reviewed and qualitatively analysed. To assess the relation between CRP
and FDG PET vascular activity, studies that fulfilled the following criteria
were included in a quantitative analysis: 1) Takayasu vasculitis according
to the ACR criteria 2) No case mixed vasculitis 3) More than 5 cases per
article 4) CRP values available 5) Per patient data 6) Predefined PET
positivity criteria. Pooled Standard Mean Difference (SMD) of CRP
values between positive and negative PET were computed using a fixed
effect model. Results. Nine complete articles (210 patients) were qualita-
tively reviewed. A relationship between CRP and '®F-FDG PET was
observed in four studies, whereas five did not find any association. The
meta-analysis of six selected studies (121 patients) provided the following
results: Standard mean difference 0.54 [0.15; 0.92]; Heterogeneity Chi2 =
3.35; 12= 0%; Test for overall effect: Z=2.70 (P=0,007). Conclusion. In
TA vasculitis, CRP value has a medium effect on '*F-FDG PET vascular
positivity.

OP145

Integrate FDG PET/CT Imaging for the assesment of plaque vulner-
ability in carotid stenosis compared to inflammation biomarkers,
plaque echogenity and microembolic signals (MES)

S. Nicolosi, E. Giovannini, E. Borso, P. Lazzeri, A. Chiti, E. Giorli, A.
Mannironi, G. Celoria, M. Del Sette, A. Ciarmiello; Ospedale S.Andrea
La Spezia, La Spezia, ITALY.

Background and Goal of study: 18F-FDG-PET/CT is a noninvasive
imaging modality able to quantify carotid plaque inflammation, which
seems to be a crucial event in plaque vulnerability and increased risk of
ischemic stroke. 18F-FDG-PET/CT has been used to evaluate atheroscle-
rotic plaque metabolic activity, and through its uptake by macrophages is
believed to have the potential to identify vulnerable plaques, to predict
plaque progression and subsequent cerebrovascular events. The main aim
of this study is to assess the correlation between 18F- FDG uptake on PET
scan of carotid plaques in symptomatic and asymptomatic patients, with
other vulnerability markers, such as echogenicity of plaque on ultrasound,
microembolic signals (MES), histological assessments of plaque inflam-
mation and peripheral blood markers of inflammation. Materials and
Methods: A total of 44 consecutive patients with carotid stenosis, 17
symptomatic and 27 asymptomatic, underwent Colour Duplex ultra-
sound, transcranial Doppler for MES monitoring, 18F-FDG-PET and
blood tests. 18F-FDG-PET scans were acquired after fasting for 8 h,
190 min after intravenous administration of 18F-FDG (350-370 MBq)
performed by a PET/CT Discovery T710 scanner, (GE Healthcare), 20
min/each bed position in the region of head-neck. Patients were strati-
fied into two groups on the basis of presence or absence of previous
stroke. Plaques were defined symptomatic when associated with ipsi-
lateral cerebral ischemic symptoms within 15 days prior to inclusion. In
symptomatic patients PET evaluation was made considering ipsylateral
and contralateral sides. Plaques were assessed histologically following
endarterectomy. The level of agreement between 18F-FDG uptake
(TLG: Total Lesion Glicolisys), and target-to-background ratio, symp-
toms, blood and histological evidence of inflammation has been
assessed. Results and Discussion: Analysis of variance with the one-
way anova was performed on preliminary data from 45 patients.
Symptomatic patients have a higher ipsilateral plaque metabolic rate
than asymptomatic patients (P<0,05). Furthermore, a strong correlation
was found between symptomatic patients with higher ipsilateral plaque
uptake and lipid core ratio,erosion, MMP9, Plasmacells,presence of
Calcium, Lipids, ac. Uric and PCR (P<0,05). Conclusion: Our data
shows that 18F-FDG uptake on PET is higher in patients with symp-
tomatic as opposed to asymptomatic carotid artery plaques. This data is
confirmed by the strong correlation with inflammation biomarker.

@ Springer

These results support the use of 18-FDG-PET for carotid plaque risk
stratification.

OP146

Standardized Uptake Values in FDG PET/CT for Prosthetic Heart
Valve Endocarditis: Need for Standardization of Acquisition and
Reconstruction

A. M. Scholtens', H. J. te Kolste?, L. E. Swart’, R. P. J. Budde’, M. G. E. H.
Lam®, H. J. Verberne®; 'Meander Medical Center, Amersfoort,
NETHERLANDS, >VU Medical Center, Amsterdam, NETHERLANDS,
3Erasmus Medical Center, Rotterdam, NETHERLANDS, 4University
Medical Center, Utrecht, NETHERLANDS, > Amsterdam Medical Center,
Amsterdam, NETHERLANDS.

Purpose: '*F-fluorodeoxyglucose positron emission tomography combined
with computed tomography (FDG PET/CT) is of increasing interest and
clinical impact in prosthetic heart valve endocarditis (PVE). The significance
of and threshold values for the standardized uptake value (SUV) to diagnose
PVE are unclear at present. We therefore evaluated the range of SUVs in a
small cohort of patients with a prosthetic heart valve but without signs of
PVE to ascertain a normal range and compared these values to the available
literature on SUVs in PVE. Methods: Twelve patients, referred for FDG
PET/CT for suspicion of PVE, with no signs of PVE on FDG PET/CT and
without evidence of PVE during follow up (minimum two months) were
retrieved from our database. Time since prosthetic heart valve implantation
ranged from 1 day to 117 days. FDG PET/CT scans were performed accord-
ing to the European Association of Nuclear Medicine Research Ltd. (EARL)
scanning and reconstruction specifications. The SUV in the area of the
prosthetic valve was measured. A review of the literature was subsequently
performed to assess the currently available data on SUV in PVE which was
compared to the values in our cohort. Results: Median SUVmax in our
cohort was 2.70 (range 1.73-3.46). In the literature, SUVs for definite, pos-
sible and rejected PVE according to the modified Duke criteria varied across
studies, most likely due to differences in acquisition, reconstruction and
measurement protocols, with median SUVmax values for rejected PVE
ranging from 0.5 to 4.9. Conclusion: SUV varies according to acquisition
and reconstruction protocols, meaning potential cutoff values are not inter-
changeable between sites. Standardization of quantification on reconstruc-
tions based on EARL specifications is desirable, with normal SUVmax
values likely in the range of 1.5-4.0.
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0OP147
Striatal Phosphodiesterase 10A and Thinning of the medial
Prefrontal Cortex in Schizophrenia - a PET and MRI study

R.Boden, J. Persson, A. Wall, M. Lubberink, L. Ekselius, E. Larsson, G.
Antoni; Uppsala University, Uppsala, SWEDEN.

Objectives: The enzyme phosphodiesterase 10A (PDE10A) is abundant
in medium spiny neurons of the striatum and is crucial for cell energy
metabolism and thus neural function. PDE10A has been implicated in the
pathophysiology of schizophrenia in animal models and is investigated as
a possible new pharmacological treatment target. A reduction of medial
prefrontal cortical thickness has repeatedly been observed in patients with
schizophrenia, but how this relates to PDE10A expression is unknown.
The primary objective of this study was to compare the striatal non-dis-
placeable binding potential (BPND) of the PDE10A ligand
[11CJLuAE92686 between patients with chronic schizophrenia and
healthy controls. A second objective was to assess the correlation of
PDE10A BPND to cortical thickness.MethodsTen male patients with
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chronic schizophrenia treated with clozapine, olanzapine or quetiapine
and 16 healthy controls underwent 90 min dynamic scans after injection
of circa 370 MBq [11C]LuAE92686 on an ECAT Exact HR+ PET scan-
ner. MRI was performed for structural information. Clinical assessments
of symptoms and cognitive function were performed and the antipsychot-
ic dosage recorded. Volumes of interest were placed in the PET images
over the striatal subregions putamen, caudate and nucleus accumbens, as
well as thalamus, substantia nigra, globus pallidus and cerebellum, and
PET data were analysed using the simplified reference tissue model using
grey-matter cerebellum as reference tissue, giving BPND. Cortical thick-
ness maps were calculated using Freesurfer.ResultsPatients with schizo-
phrenia had a significantly lower BPND of [11CJLuAE92686 in whole
striatum than healthy controls (Mean = SD BPND 3.3 + 0.7 versus 4.3 +
1.0, p= 0.003). Differences were significant in all striatal subregions and
thalamus, but not in substantia nigra and globus pallidus. Striatal BPND
significantly correlated to cortical thickness in the medial prefrontal cor-
tex and superior frontal gyrus in both patients with schizophrenia and
healthy controls. No significant correlation was observed between striatal
BPND of [11C]LuAE92686 and age in patient and control groups, and
between BPND and schizophrenia symptoms, antipsychotic dosage, cof-
fee consumption, smoking, duration of illness, or cognitive function in the
patient group.ConclusionsStriatal PDE10A expression is lower in pa-
tients with schizophrenia than in healthy controls. The degree of
PDEI10A expression is also correlated to cortical thickness of distant
frontal cortical areas. PDE10A may thus be important for functioning in
the striato-cortical interaction and in the pathophysiology of schizophre-
nia.

OP148
Integrity of neurocognitive networks in dementing disorders as mea-
sured with simultaneous PET/fMRI

T. Stadhouders, C. Sorg, J. Diehl-Schmid, T. Grimmer, I. Yakushev,
Klinikum Rechts der Isar, Technische Universitdt Miinchen, Munich,
GERMANY.

Background: Disrupted integrity of resting state networks (RSNs) in
patients with Alzheimer’s disease (AD) and frontotemporal dementia
(FTD) have been reported by a number of functional magnetic reso-
nance imaging (fMRI) studies. Of particular interest have been so-
called neurocognitive networks, such as default mode (DMN), salience
(SN), and central executive networks (CEN). As neuronal activity is
closely linked to glucose consumption, positron emission tomography
with [18F]fluorodeoxyglucose (FDG-PET) represents an attractive tool
for mapping RSNs. The aim of this combined FDG-PET/fMRI study
was to characterize alterations in network integrity in patients with AD
and FTD. Methods: Twenty seven patients with mild AD, 16 matched
patients with FTD, and 26 healthy subjects underwent a simultaneous
resting state fMRI and FDG-PET on a hybrid PET/MR system. After
a standard pre-processing, images were subjected to spatial indepen-
dent component analysis. Thus, a number of networks were extracted
in a user-independent manner separately from fMRI and PET data.
For PET, we quantified so-called loading coefficients, a degree of
network expression in each subject. For fMRI, a goodness-of-fit of
each network to a standard network template was calculated. Thus,
fMRI- and PET-based indices of network integrity were derived for
each network and subject. Results: Relative to healthy subjects, integ-
rity of SN was reduced in FTD, while DMN and CENs were affected
in both AD and FTD in fMRI data. In PET data, SN integrity was
reduced in FTD, DMN in AD, while CEN was affected in both
disease groups. In fMRI data, no significant differences between the
AD and FTD groups were found. In PET data, SN integrity was
reduced in FTD relative to AD (p<0.001), while DMN integrity was
reduced in AD relative to FTD (p<0.05). In a step-wise binary logistic
regression, PET indices of SN integrity alone differentiated between

the AD and FTD groups with an accuracy of 81.4 % (p<0.005).
Correlations between the PET- and fMRI-based indices of network
integrity were low. Conclusions: These preliminary results in mildly
affected patients with AD and FTD indicate limited disease specificity
of neurocognitive networks in general and DMN in particular. Only
SN as measured with FDG-PET appeared to discriminate between two
patients groups. FDG-PET and fMRI seem to track partly different
aspects of network integrity.

OP149

Theranostic perspectives of [*Ga/™'In/"""Lu]NeoBOMBI in prostate
cancer - First evidence for clinical translation with [®*Ga]NeoBOMB1
and PET/CT

B. A. Nock!, T. Maina-Nock', A. Kaloudi', A. Giarika', E. Lymperis',
A. Singhz, H. R. Kulkarni?, 1. Klette?, E. P. Krenning3, M. de Jong3, R.P.
Baum?; 'Molecular Radiopharmacy, INRASTES, NCSR Demokritos,
Athens, GREECE, *Theranostics Center for Molecular Radiotherapy &
Molecular Imaging, Zentralklinik, Bad Berka, GERMANY, 3Department
of Radiology and Nuclear Medicine, Erasmus MC, Rotterdam,
NETHERLANDS.

Aim: The gastrin releasing peptide receptor (GRPR) is highly
expressed in prostate cancer and hence represents an attractive target
for diagnosis and therapy with BBN-like radiopeptides. Especially,
those based on GRPR-antagonists have recently shown excellent
pharmacokinetics and higher biosafety for human use compared
to agonists. We hereby introduce NeoBOMBI1, (DOTA-p-
aminomethylaniline-diglycolic acid-DPhe-Gln-Trp-Ala-Val-
Gly-His-NH-CH[CH,-CH(CH3),],), based on a potent GRPR-
antagonist and derivatized with DOTA to allow for labeling with
diagnostic and therapeutic radiometals. The respective [/
%8Ga/""In/'""Lu]NeoBOMBI radioligands have been evaluated in
GRPR-expressing prostate cancer PC-3 cells and mice models for
potential application in prostate cancer diagnosis and therapy. In ad-
dition, first evidence for clinical translation with [*®*Ga]NeoBOMBI
and PET/CT has been acquired in prostate cancer patients.
Materials and Methods: The affinity of NeoBOMBI1 and
["Ga/™'In/"Lu]NeoBOMBI for the GRPR was determined by com-
petition binding assays against ['*I-Tyr*IBBN in PC-3 cell mem-
branes. The internalization of [*’Ga/'''In/'”’Lu]NeoBOMBI at 37°C
in PC-3 cells was compared at 1 h. Mouse blood collected 5 min
post-injection (pi) of [*’Ga/'''In/'”"Lu]NeoBOMBI1 was analyzed
by HPLC to evaluate in vivo stability. Biodistribution of
[*’Ga/' ' In/'7"Lu]NeoBOMBI1 was studied in SCID mice bearing
subcutaneous PC-3 xenografts; for in vivo GRPR-blockade 40 nmol
[Tyr*IBBN were co-injected in mice. [**Ga]NeoBOMBI was admin-
istered in prostate cancer patients and PET/CT scans were acquired.
Results: NeoBOMB1 and ["Ga/"*In/"'Lu]NeoBOMBI1 showed
comparable high affinity for the GRPR (ICsos of 1-2 nM). At
37°C [%Ga/'"'In/'"Lu]NeoBOMBI strongly and specifically bound
to the cell-membrane of PC-3 cells (35-40% at 1 h), as expected for
radioantagonists. [*’Ga/"MIn/"""Lu]NeoBOMB1 were detected >95%
intact in peripheral mouse blood at 5 min pi. In mice,
[*"Ga/'''In/' "Lu]NeoBOMBI showed comparably high and GRPR-
specific uptake in the PC-3 xenografts (e.g. 30.6+3.9%ID/g, 28.6
+6.0%ID/g and >35%ID/g at 4 h pi, respectively). In prostate cancer
patients [*Ga]NeoBOMBI rapidly localized in pathological lesions
achieving high contrast imaging. Conclusions: Regardless of the
radiometal used, [*’Ga/'"'In/'”"Lu]NeoBOMBI displayed comparable
behavior in prostate cancer models, highlighting the theranostic
strength of NeoBOMBI. Translational evidence in patients was ac-
quired after visualization of prostate cancer lesions by
[*®*Ga]NeoBOMBI PET/CT with excellent target-to-background ratios
and high diagnostic accuracy.
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Therapeutic Efficacy of CXCR4-targeted Endoradiotherapy with Lu-
177-pentixather in Patient-Derived Xenograft (PDx) Models of
Leukemia

M. Schottelius', S. Habringer2, P. Herhaus®, A. Poschenriederl, K.
Steiger3, M. Schwaiger4, U. Keller?, H. Wester'; 1Pharmaceutical
Radiochemistry, TU Munich, Garching, GERMANY, 2111. Medical
Department, Klinikum rechts der Isar, TU Munich, Munich,
GERMANY,3Institute of Pathology, Klinikum recht der Isar, TU
Munich, Munich, GERMANY, “Nuclear Medicine, Klinikum rechts der
Isar, TU Munich, Munich, GERMANY.

First results in patients with multiple myeloma have demonstrated the ther-
apeutic efficacy of ['7’Lu] pentixather as a CXCR4-directed
endoradiotherapeutic agent. To assess its potential for the therapy of human
leukemic diseases, ['""Lu]pentixather was now evaluated in two PDx
models of human-derived T-cell acute lymphoblastic leukemia (T-
ALL).Murine PDx models were established by intravenous injection of
patient-derived T-ALL cells with comparable CXCR4 expression, but dif-
ferent aggressiveness (ALL230:high, ALLO:low) into NOD/SCID/y mice.
Upon disease manifestation (monitored via ex vivo analyses and
[°®Ga]pentixafor-PET), mice were treated with 25-35MBq
["""LuJpentixather. Animals were sacrificed 3d and 7d after therapy, and
biodistribution studies were performed. Spleen and bone marrow (BM) of
treated and control (injection of unlabeled peptide only) mice were isolated,
and the effect of ['7"Lu]pentixather therapy on human ALL infiltration and
on the murine BM niche were evaluated using FACS analysis and colony
forming unit (CFU) assays.Biodistribution studies revealed high
['""Lu]pentixather uptake in ALL-infiltrated spleens and BM (ALL230:
22.9416.6 and 1.140.5%iD/g, ALLO: 2.4+1.4 and 0.6+0.03%iD/g in spleen
and femur (3d p.i.), respectively), which correlates with the different extent
of ALL infiltration in the two PDx models (Additional Information).
Accordingly, upon ['7’Lu] pentixather treatment, the spleen size, which
reflects ALL infiltration, was reduced by a factor of 12.1 (47.6) and 2.0
(2.8) compared to control in the high-tumor-burden (ALL230) and low-
tumor-burden (ALLO) model at 3d (7d) p.i., respectively. FACS analysis of
spleen, BM and blood confirmed a reduction of ALL infiltration by 83%,
61% and 47% in the ALL230 model versus 15% reduction of BM infiltra-
tion in the ALLO model (7d p.i.). Despite low affinity of [177Lu]pentixather
to murine CXCR4, mouse hematopoietic progenitor cells in the BM are
indirectly targeted by crossfire effect and are almost completely eradicated
by ['7”Lu] pentixather therapy in both PDx models (CFU count Control vs.
[7"Lu] pentixather: 29.5+20.9 vs 0+0 (ALL230), 130.5+20.0 vs. 33.249.6
(ALLO) (3d p.i.)). In contrast, mesenchymal stromal cells isolated from the
murine BM niche of ['”"Lu] pentixather-treated animals were reduced, but
able to regenerate, as shown by their potential to support the self-renewal
and differentiation of mouse hematopoietic stem cells in co-culture
experiments.CXCR4-targeted endoradiotherapy using ['7’Lu] pentixather
is highly efficient in reducing leukemia in murine ALL PDx models. Under
consideration of the necessity of stem cell support, ['7’Lu] pentixather thus
represents a highly promising therapeutic option for patients with leukemia,
complementing diagnostic [**Ga] pentixafor-PET to a first powerful
CXCR4-targeted theranostic concept, which is currently being translated
into the clinic.

OP151

Comparison between the antagonist *Ga-OPS202 and the agonist
%8Ga-DOTATOC for somatostatin receptor PET/CT in
gastroenteropancreatic NET patients: results of a phase 1/2 study

G. Nicolas', N. Schreiterz, F.Kaul', J. Uitersz, R. Menaz, A. Bauman', J.
Kaufmann?, H. Bouterfa?, J. Reubi’, J. Rivier*, H. Maecke’, R.
Cathomas®, E. Christ’, M. Fani', D. Wildl; 1Dept of Radiology and
Nuclear Medicine, University of Basel Hospital, Basel,
SWITZERLAND, 2OctreoPharm Sciences, Ipsen Group, Berlin,
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GERMANY, *Division of Cell Biology and Experimental Cancer
Research, Institute of Pathology, University of Berne, Berne,
SWITZERLAND, “Clayton Foundation Laboratories for Peptide
Biology, Salk Institute, La Jolla, CA, UNITED STATES, 5Department
of Nuclear Medicine, University Hospital Freiburg, Freiburg,
GERMANY, 6Dept of Oncology, Kantonsspital Graubiinden, Chur,
SWITZERLAND, "Department of Endocrinology, University Hospital
of Berne, Berne, SWITZERLAND.

Introduction/Background: “®Ga-DOTATOC PET/CT is a reference
method for imaging somatostatin receptor expressing neuroendocrine tu-
mours (NET). Presence and extent of metastases, especially liver metas-
tases, impact highly on patient management and prognosis. Aims: To
investigate safety, biodistribution, dosimetry and preliminary efficacy of
%8Ga-OPS202, a radiolabelled somatostatin receptor antagonist for PET/
CT imaging of gastroenteropancreatic (GEP) NET (ClinicalTrials.gov
NCT02162446). Materials and Methods: Twelve metastatic G1/G2
GEP-NET patients were enrolled in a prospective phase 1/2 study.
Safety, biodistribution, dosimetry and preliminary efficacy were assessed
after administration of 2 single doses of **Ga-OPS202 (A: 15pg then B:
50ug within 3 to 4 weeks). Both ®*Ga-OPS202 PET/CT were compared
to ®*Ga-DOTATOC PET/CT (~15 pg) in the same patient and using the
same scanner. Uptake in normal organs (SUVmax) and tumour-to-
background uptake ratios were compared for matched pairs using the
Wilcoxon signed rank test. Two independent readers blinded from clinical
information and type of scans reviewed the PET/CT. Follow-up imaging
up to 9 months were used as standard of reference. Results: *®Ga-
OPS202 was well tolerated and no adverse reaction requested treatment.
The median time between *3Ga-OPS202 (dose A) and *®Ga-DOTATOC
PET/CT was 34 days. On the 1 hour post-injection scans, each **Ga-
OPS202 dose showed lower SUVmax in the normal liver, the pancreas
and the gastro-intestinal (GI) tract (p<0.05), but similar uptake in malig-
nant lesions in comparison with 68Ga—DOTATOC; thus image contrast
and tumour detection rate were significantly improved over the agonist.
The liver-lesions-to-normal-liver uptake ratio (mean+o) increased from
3.0+4.1 for *®Ga-DOTATOC to 5.746.9 (A)/6.0£7.4 (B) for *3Ga-
OPS202 (p<0.05). On a per-lesion basis sensitivity and diagnostic accu-
racy (pooled for both readers) improved from 52 and 52% for ®*Ga-
DOTATOC to 81 and 83% (for ®*Ga-OPS202 dose A) and 89 and 90%
for dose B respectively. Conclusion: “*Ga-OPS202 is well tolerated,
significantly improves imaging contrast, sensitivity and diagnostic accu-
racy compared to **Ga-DOTATOC PET/CT, especially in the liver. The
lower GI and pancreatic uptake of the antagonist may increase the sensi-
tivity of PET for detecting sites of primary tumours of GEP origin.

OP152

Radiolabeled Gastrin-Releasing-Peptide receptor antagonist (68Ga-
RM2) PET/CT in newly-diagnosed prostate cancer (PCa), compared
and combined with multiparametric prostate MRI

L. Michaud, I. Sandler, B. Beatty, A. Gopalan, S. Lyaschenko, N. Taunk,
J. Lewis, H. Hricak, A. Vargas, K. Touijer, W. Weber; MSKCC, New
York, NY, UNITED STATES.

Purpose: We evaluated the ability of ®*Ga-RM2 PET/CT to localize
newly-diagnosed PCa, comparing it to MRI and assessing the additional
value of combined *Ga-RM2 PET/CT-MRI. Methods: As part of an
ongoing prospective study, we have so far included sixteen men (age
46-68 y) with biopsy proven PCa (2 low, 8 intermediate and 6 high risk).
PSA range was 1.4-64.4 ng/mL with Gleason scores ranging between 6
and 9. All patients underwent multiparametric prostate MRI, no more
than 4 weeks prior ®*Ga-RM2 PET/CT. PET/CT scans, from mid thighs
to top of skull, were performed 60 minutes after injection of 150-200MBq
%8Ga-RM2. All patients underwent radical prostatectomy and lymph node
dissection no more than 2 weeks after the PET/CT scan. For data analysis
the prostate was divided in 4 areas (right anterior, right posterior, left
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anterior and left posterior; total 64 prostatic areas). The presence of PCa
was evaluated using a 5-point scale by a genitourinary radiologist for
MRI and 2 nuclear medicine physicians for PET/CT. Lesions with a score
of 4 or 5 were considered as positive. In addition, uptake of **Ga-RM2
uptake within each area was quantified by standardized uptake values
(SUVmax). After the independent analysis of PET/CT and MRI a com-
bined analysis of PET/CT fused to MRI was performed. Whole mount,
step-section pathology of the prostate served as the reference standard.
Presence of extracapsular extension (ECE), seminal vesicle involvement
(SVI), and lymph node metastasis was also recorded. Results: On histol-
ogy, PCa was present in 55 of the analyzed regions. Sensitivity of MRI,
PET/CT and combined analysis was 67%, 81%, 84%; specificity 89%,
78%, 89%; accuracy 70%, 81%, 84%, respectively. Receiver-operating
characteristic (ROC) analyses for SUVmax yielded an area under the
curve of 0.79 (95% confidence interval 0.618-0.956, p = 0.006).
Twelve patients had ECE; 11/12 were identified by MRI, only 4 detected
by PET/CT. 4/16 tumors showed SVI; 2/4 reported on MRI, non on PET.
3/16 patients had lymph node (LN) metastasis; 2 detected only by MRI
and 1 only by PET. One patient was false positive for LN metastasis on
MRI. Conclusion: According to this preliminary analysis, “*Ga-RM2
PET/CT is promising for detection and localization of primary PCa.
Combined **Ga-RM2 PET-MRI provided complementary value for the
evaluation of newly-diagnosed PCa.

OP153

Comparison between CT-based and PERCIST criteria for evaluation
of response to immune checkpoint inhibitors in Non-Small Cell Lung
Cancer (NSCLCQ): is there a role for 18F-FDG PET/CT?

M. Bauckneht!, G. Rossi?, R. Piva', C. Genova?, E. Rijavecz, G.
Barletta®, F. Biello?, S. Menella®, M. Dal Bello2, R. Di Stefano?, G.
Cittadini’, D. Merlo*, G. Sambuceti', F. GrossiZ, S. Morbelli', 'Nuclear
Medicine Unit, IRCCS San Martino - IST, University of Genoa, Genoa,
ITALY, 2Lung Cancer Unit, IRCCS San Martino - IST, Genoa, ITALY,
3Radiology Department, IRCCS San Martino - IST, Genoa, ITALY,
“Epidemiology, Biostatistics and Clinical Trials Division, IRCCS San
Martino - IST, Genoa, ITALY

Background: Immune checkpoint inhibitors exert their activity by blocking
inhibitory signaling therefore enhancing T-cell activity against tumor cells.
This peculiar mechanism of action may hamper dimensional CT-based re-
sponse evaluation due to infiltration of inflammatory cells. The aim of this
study was to compare CT-based and PERCIST criteria for evaluation of
response to immune checkpoint inhibitors in NSCLC. Methods: From
May 2015 to April 2016, 74 patients with advanced pretreated NSCLC were
treated with the checkpoint inhibitor nivolumab in the frame of a single-
institutional translational research trial. The patients underwent both contrast
enhanced (ce)CT and 18F-FDG-PET at baseline and every four cycles. We
evaluated the response to treatment by ceCT scan with either RECIST and
Immuno-related Response Criteria (irRC) and metabolic response by means
of PERCIST criteria. Concordance between CT-based and PERCIST criteria
was computed with kappa value. Results: A low concordance between both
CT-based criteria and PERCIST was highlighted with a relatively higher
concordance between PERCIST and RECIST criteria (k=0.500). In particu-
lar PERCIST seems to underestimate the presence progressive disease (PD).
In fact, 46% and 55% of patients defined in progression with RECIST and
irRC criteria were considered in stable metabolic disease (SMD) according
to PERCIST. Among these, only 50% were alive at 6 months and only one
of them reached a partial metabolic response (PMR) by continuing treatment
with nivolumab. Conversely, 9% and 18% of the patients considered in
progression with irRC and RECIST criteria were classified as PMR with
PERCIST. Of note, all these patients are still alive with a survival rate similar
to those defined in partial response with RECIST and irRC criteria (>9
months). Capability of both CT-based and PERCIST criteria to predict over-
all survival could not be evaluated as patients” sample have not yet reached
the median overall survival. Conclusion: Given the peculiar mechanism of

action of immune checkpoint inhibitors, 18F-FDG-PET as evaluated with
PERCIST criteria is not informative when patients are classified as SMD.
SMD group includes both not- and late-respondents patients. In fact, when
SMD patients were classified as PD according to RECIST they mantained
(despite their metabolic stability) a poor prognosis compared to patients
classified as RECIST-stable. Conversely, PERCIST evaluation could pro-
vide relevant information when it defines a PMR in presence of RECIST
progressive disease. These patients seem to have a longer survival and thus
18F-FDG PET might impact on clinician’s decision making in patients with
suspected CT-based PD in the future.

OP154
Dose escalation experience with Ac-225-PSMA-617 in PSMA
targeting alpha-radiation therapy of patients with mCRPC

C. Kratochwil', F. Bruchertseifer?, F. L. Giesel', C. Apostolidisz, U.
Haberkorn', A. Morgenstern®; 'University Hospital Heidelberg,
Heidelberg, GERMANY, “European Commission - Joint Research
Centre, Institute for Transuranium Elements, Karlsruhe, GERMANY

Aim: To develop a standard treatment protocol for Ac-225-PSMA-617
PSMA targeting alpha-radiation therapy. Methods: Treatment dose in
kBq per kg body-weight (kBq/kgBW) was stepwise increased from 50
kBq/kg (n=2), 100kBq/kgBW (n=2), 150kBq/kgBW (n=2) and 200
kBq/kgBW (n=4). Additionally, a 2-monthly fractionation regime was
compared with a 4-monthly administration interval (n=4).
Hematological toxicity, clinical exam and patient self-reported side-ef-
fects were assessed every 4 weeks, in case of irregular findings every 2
weeks. In addition PSA was also checked every 4 weeks. Results:
Severe xerostomia was dose-limiting before hematological toxicity be-
came relevant. 3 patients with 200kBg/kg and 1 patient with 150kBg/
kg requested dose reduction. Thus 100kBq/kgBW was defined as stan-
dard treatment dose per cycle. 2/4 patients with a 4-monthly treatment
interval had PSA-progression before the succeeding cycle, which then
also demonstrated also to be less effective than the 2nd cycle during the
2-monthly treatment regime. With doses above or equal to 100 kBg/
kgBW per cycle tumor response in regard to a PSA-decline of >50%
was demonstrated in about 70% of the treated patients. Conclusions: A
standard treatment dose of 100kBq/kgBW administered every two month
seems both associated with remarkable anti-tumor activity and tolerability.
In our hospital it became the standard treatment activity for the first phase of
routinely clinical application as a salvage therapy for mCRPC.
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The Site-Specific Modification of Antibodies for Molecular Imaging
and Therapy

B. M. Zeglis; Center for Translational and Basic Research (CTBR),
Hunter College, CUNY, Department of Chemistry, New York,
UNITED STATES OF AMERICA.

OP156

Pre-Targeting Approaches with Antibodies for Cancer Imaging and
Therapy

J. Barbet; Inserm, Université de Nantes, Centre de Recherche en
Cancérologie de Nantes-Angers, Nantes, FRANCE.

OP157

Good Manufacturing Practice (GMP) Production of Antibodies and
Antibody Conjugates

M. Mattarella; Philochem AG, Otelfingen, SWITZERLAND.
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OP158

Early Stage Lung Cancer - SBRT as an Alternative to Treatments
with Curative Intent

X. Geets; Université Catholique de Louvain, St-Luc University Hospital,
Radiation Oncology Dept & Center for Molecular Imaging and
Experimental Radiotherapy, Louvain, BELGIUM.

OP159

Early Stage Lung Cancer - Role of PET/CT as a Guide to SBRT in
Treatment Planning and Follow-Up

R. C. Delgado-Bolton; San Pedro Hospital - Centre for Biomedical
Research of La Rioja (CIBIR), Servicio Riojano de Salud (SERIS),
Department of Diagnostic Imaging (Radiology) and Nuclear Medicine,
Logrofio - La Rioja, SPAIN.

OP160

Oligometastatic Disease - SBRT as an Alternative to Treatments with
Curative Intent

M. Heyer; Aarhus University Hospital, Department of Oncology,
Aarhus, DENMARK.

OP161

Oligometastatic Disease and SBRT - Role of PET/CT as a Guide in
Treatment Planning and Follow-Up

P. Vera; CENTRE HENRI BECQUEREL, Rouen, FRANCE.
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OP162

Personalized Treatment of Thyroid Cancer

M. Lassmann; Universitaetsklinikum Wuerzburg, Klinik fuer
Nuklearmedizin, Wuerzburg, GERMANY.

OP163
Cellular Distribution and Small-scale Dosimetry of ['**Re]-perrhenate:
A Potential Therapeutic Radiotracer for Thyroid Disease

K. Chuamsaamarkkee'?, A. Divoli®, P. J. Blower?, L. Livieratos>*;
"Nuclear Medicine, Ramathibodi Hospital Mahiodol University, Bangkok,
THAILAND, *Division of Imaging Sciences and Biomedical Engineering,
King's College London, London, UNITED KINGDOM, *Institute of
Cancer Research and the Royal Marsden NHS foundation Trust, London,
UNITED KINGDOM, “Nuclear Medicine, Guy’s & St Thomas’ Hospitals
NHS Foundation Trust, London, UNITED KINGDOM.

Background: Our recent studies with preclinical MIRD dosimetry
(“macrodosimery”’) showed promising results for [lnge]—perrhenate as can-
didate for therapy of thyroid benign disease. However, macrodosimetry
assumes uniform distribution of radiotracer throughout the organ and this
assumption is not always correct. lodine (e.g. ['*'T}-Nal) is taken up by
follicular cells then incorporated into thyroid hormone and stored in colloid
until exported. We hypothesise that, in contrast, non-metabolised tracers (e.g.
™ Tc]-pertechnetate, ['**Re]-perrhenate) not involved in hormone synthe-
sis are solely localised within thyrocytes, being imported by NIS but not
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further metabolised. No experimental data are available to confirm this.
Therefore, this study aims to examine the cellular distribution of [*°™Tc]-
pertechentate and ['**Re]-perthenate in a thyroid model and use the resulting
data for small-scale dosimetry (“microdosimetry”) to assess the potential of
['®¥Re]-perrhenate for radionuclide therapy of thyroid diesease. Methods:
['%8Re]-perrhenate was intravenously injected into Wistar rats. After 1 h,
thyroids were harvested and cryosectioned to determine radionuclide distri-
bution by microautoradiography (MAR). After developing and fixing, the
combined MAR emulsion and tissue section was fluorescently stained with
DAPI and viewed under a fluorescence microscope. Post-processing tech-
nique was used to enhance the silver grains. For microdosimetry, a geomet-
rical model was derived from MAR images propagated in 3D. The matrix
size was 128 x 128 x 5 voxels with voxel size 16 um®. Input files for the
MCNPX version 2.5.0 Monte Carlo code were created using an IDL inter-
face OEDIPE with tissue compositions taken from ICRU 44. Absorbed
doses were recorded at each voxel and dose volume histograms were created
using IDL. Results & Discussion: MAR showed that perrhenate localised
only in thyrocytes and not present in colloid (the reverse of the known
distribution of radioiodine). Microdosimetry demonstrated that ['%*Re]-
perrhenate has potential dosimetric advantages over ['*'I]-iodide. By assum-
ing follicular cells as targets for cell killing, "**Re distributed in follicular
cells resulted in absorbed doses higher and more uniform (FWHM: 10.62 -
19.86 mGy/MBgq.s) than '*'I localised in colloid (FWHM: 6.03 - 17.78
mGy/MBq.s). Conclusion: Radiation dose delivered to the thyrocyte is
strongly dependent on sub-cellular distribution of radiotracers. These pilot
data provide microdosimetric support for the macrodosimetric prediction
that ['®*Re]-perrhenate for treatment of thyroid disease may have advantage
or complementarity, encouraging radiobiological evaluation of ['**Re]-
perrhenate treatment to assess the feasibility of clinical translation.

OP164
Automatic acquisition and analysis of whole-body time activity
curves demonstrates distinct compartments during Nal treatment.

D. P. Rushforth, J. I. Gear, S. J. Chittenden, B. E. Pratt, I. A. Murray, G.
D. Flux; The Joint Department of Physics, Sutton, UNITED KINGDOM.

Introduction: Following molecular radiotherapy (MRT), multiple measure-
ments of whole-body activity (WBA) retention are required to determine the
whole-body absorbed doses (WBD), excretion rates and external dose rates.
This is necessary for treatment validation, as required by European council
directive 2013/95/Euratom, and accurate radiation protection advice, as de-
scribed by ICRP94. Aims: To provide a complete package for the acquisition
of cumulated WBA measurements and the automatic production of WBDs
and radiation protection advice. To investigate the potential of the system for
improving personalised MRT treatment. Method: A program was created
that interfaces with three Geiger counters, each positioned above beds within
different therapy rooms. An intuitive interface was designed to make it easy
for staff to collect multiple precise and accurate measurements throughout
the day. The display constantly displays a live count rate from each detector
and maximum visiting times, based on local dose constraints. A quality
control mode facilitates testing of the detectors and an export function auto-
matically saves data to the secure hospital network. Whole-body time activ-
ity curves, consisting of multiple simultaneous exponential phases, are de-
rived using an algorithm that automatically determines the curve stripping
solution with the least square residual; allowing standardised WBDs and
restriction times to be calculated instantly. Results: To date the system has
been used for 31 I-131 Nal treatments for thyroid carcinoma (ablation and
therapy) and 11 Y-90 DOTATATE treatments, with an average of 6 readings
per patient per day. In the case of the Nal treatments, all patients demonstrate
a phase with a 13.0 + 2.6 hour half-life. 70 % of patients also demonstrate a
phase with a shorter 4.09 £ 1.83 hour half-life containing 17 + 14 % of the
total cumulated activity (max of 47 %). Slower phases with half-lives of 46
and 86 hours (81 and 87 % of total cumulated activity) were also detected in
two patients with heavy disease burden, for whom later measurements were
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made. Conclusion: A system was created which has enabled the acquisition
of high quality WBA data and reduced the time necessary for dosimetry
calculations. Analysis of the stripped phases has led to the observation of two
well defined compartments that demonstrate consistency across patients.
Results indicate that a third compartment may be identified from measure-
ments made at later time points. Further work aims to determine if this
compartmental approach can be used to localise the deposition of dose in
individual patients.

OP165
A set of realistic thyroid phantoms for personalized radioiodine up-
take measurement

T. BEAUMONT', P. CALDEIRA IDEIAS?, O. CASELLES?, D.
BROGGIO', D. FRANCK'; 'Institut de Radioprotection et de Sdreté
Nucléaire (IRSN), Fontenay-aux-Roses, FRANCE, ’Institut de
Radioprotection et de Streté Nucléaire (IRSN), Le Vésinet, FRANCE,
3nstitut Universitaire du Cancer Toulouse - Oncopole, Toulouse, FRANCE.

Purpose According to the EANM recommendations for benign thyroid
diseases therapy, the absorbed dose should be personalized. Consequently,
the iodine thyroid uptake should be accurately measured. Calibration phan-
toms are quite crude representations of neck anatomy. In order to better
simulate thyroid volumes and patient variability, a set of realistic thyroid
phantoms with varying volumes have been developed and 3D printed.
Materials and methods The designed thyroid shape follows the MIRD
committee recommendations and includes the isthmus and two ellipsoidal
lobes. Five volumes have been selected from 3.24 to 30 cm’, following
ICRP recommendations, to cover different clinical cases: children, adoles-
cents, standard and pathologic adults. The linear attenuation coefficient of
the selected material was determined by spectroscopic measurements at the
photopeak energy of '*'I and the isthmus-neck distance was chosen accord-
ingly. Neck, vertebra, spinal cord and trachea were also designed and put
together to create the final phantoms. Care was taken to ensure the water-
proofhess and robustness over time of thyroid inserts: special epoxy glue and
nylon screw have been used. The design was performed with a Computer
Aided Design software and then the phantoms were 3D printed. For mea-
surements, the thyroid inserts have been filled with a liquid '**Ba solution
("3'1 substitute). Results An exponential fit of the experimental data gave an
attenuation coefficient of 0.116 cm™ at 356 keV, bearing out that the material
can be considered as tissue equivalent. As a first experiment, the sensibility of
a germanium (HPGe) probe was measured for each phantom. At contact with
the probe, a 25 % difference in sensitivity between the smallest volume and
the 19.05 cm’ volume was observed, decreasing to 10% at 15 cm. Currently,
measurements are underway for a Nal probe and gamma-camera in a nuclear
medicine department. The goal is to compare the standard calibration proce-
dure with ANSI phantom and a '*'I seed with a new procedure using the
developed phantoms filled with an iodine solution. Conclusion With '3'I
filled realistic thyroid phantoms of different volumes, the assessment of the
time-dependent fractional uptake will be improved. Practically, volume de-
pendent calibration factor can be measured and then used after ultrasonic
evaluation of the thyroid volume. This procedure might be particularly inter-
esting for children and to reduce the toxicity. Furthermore, the set of phantoms
can be used for in situ thyroid monitoring of nuclear medicine workers which
are presumably subject to chronic exposure.

OP166

Calculating dose to risk organs for complex differentiated thyroid
cancers treated with combined I-131 and EBRT using Monte Carlo
simulations

J. Nilsson', O. Ardenfors'?; 1Depal“tment of Medical Physics, Karolinska
University Hospital, Stockholm, SWEDEN, 2Medical Radiation Physics,
Department of Physics, Stockholm University, Stockholm, SWEDEN.

Background: Patients with differentiated thyroid cancer are commonly
treated with adjuvant radionuclide therapy (RNT) using I-131 after surgery.
In more advanced disease with locoregional invasion and metastasis, adju-
vant external beam radiotherapy (EBRT) in the head and neck region is
sometimes also employed. For thyroid cancers with tracheal or esophageal
invasion, RNT could cause high doses to the organs at risk (OAR). Tumour
dose in EBRT is constrained by the doses to different OAR and not accom-
modating the RNT dose contributions can result in excessive combined
OAR doses. Conventional RNT dosimetry using MIRD formalism is not
feasible for complex and invasive cancers. The aim of this work was to
estimate the dose contributions from RNT using Monte Carlo (MC)
methods and to establish their impact on dose limits in EBRT. Methods:
A patient with a non-radically excised intratracheal thyroid cancer
underwent combined RNT and EBRT at our hospital in 2015. Three
tumour/remnant sites and two OAR (trachea and esophagus) were delin-
eated on a post-therapeutic SPECT/CT scan. The cumulated activity of
iodine in the uptake sites were calculated from two SPECT/CT-
acquisitions and three gamma probe measurements. The maximum and
mean absorbed doses to OAR were calculated using MC simulations of
gamma and beta doses with the code MCNP6. The MC simulations were
performed on CT-based geometry and the absorbed doses were calculated
from cumulated activity in the three uptake sites. The results were evalu-
ated with regard to dose constraints commonly employed for the OAR in
EBRT. Results: Mean absorbed doses to the OAR from MC simulations
were 0.8 Gy to the trachea and 0.6 Gy to the esophagus (only gamma
contributed to the dose). The corresponding maximum absorbed doses to
the OAR were 117 Gy to the trachea and 5 Gy to the esophagus (only
gamma contributed to the dose). The maximum tracheal dose was at the
site of tumour invasion. Mean absorbed doses to the three tumour/remnant
sites as calculated by MC simulation were 810 Gy, 560 Gy and 190 Gy.
Conclusions: The results showed that RNT in non-radical complex tu-
mours can cause doses that risk exceeding OAR limits in EBRT. The
calculated doses were in agreement with previously published data for
tumour/remnant doses. Monte Carlo dosimetry for RNT is a viable method
for planning combined RNT and EBRT in differentiated thyroid cancer.

OP167
Previsional and post therapy Red Marrow Dosimetry in differentiat-
ed thyroid cancer : a method to optimize treatment and efficacy

G. ROSSI', M. Camarda', P. D'Avenia', E. Di Nicola', L. Montani', C.
Bartolozzi', F. De Angelisl, A. Dente', N. Gaspam'nil, E. BrianzoniZ, S.
Fattori'; "Medical Phisic Unit, Macerata Hospital, MACERATA, ITALY,
Nuclear Medicine Unit, Macerata Hospital, MACERATA, ITALY.

Introduction In multi treated DTC patients(pts)it is fundamental knowing
the maximum tolerated dose(MTD) to the red marrow(RM) in order to
administer the best therapy, and subsequently verify the effective
absorbed dose to evaluate the clinical utility and define the correct
staging.Materials and methods We enrolled 66 pts(35 M 31 F)with
DTC. 10 pts with 2 evaluation and 3 with 3, for a total of 85
calculations.All pts were in thyroid hormone withdrawal.On the first
day, TSH,hTG,AbhTG,loduria and aematochemical routine were evaluat-
ed then "*'I was administered(median 18 MBgq, range 8-21),fasting and
no urine excretion for 2 hours. According to the AIFM protocol we
collected blood sample(BS)and whole body(WB)counts at 2-24-48-96-
120 h.We calculated tau(SAAMII)and the MTD(OLINDA/EXM )after
blood/RM approximation considering the 2 GY/RM limit and
2960 MBq of WB retention at 48°h(if pulmonary metastases).Then con-
sidering dosimetry we administered the '*'I-therapy MTD( range 1019-
9334 MBq) sometimes modulated.In therapy we repeated the data col-
lection and calculations.Pts have made every 20 days for three months
aematochemical routine.Results No pts overcame 2 Gy/RM.The pre-post
comparison shows differences greater than 50% for WB in 18/66
pts(27%, 12 lower 6 higher),for the RM in 14/66(20%, 1 higher and 13
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lower).The absorbed RM dose range is 0.17-1.9 Gy. In the 10
multidosimetry pts we found big deviation between different dosimetric
evaluation: for 2/10 more than 400%(19-21 months between
treatments),for 7 dosimetries from 3% to 76% for WB and 2% to 53%
for RM(6-12 months). No side effect of elevated grade for the
aemathological syneresis.Conclusions The previsional dosimetry allows
to avoid to overcome 2 Gy/RM.High variation pre-post often is due to a
significative modification of the staging at the WB scan post treatment.It
is then desirable to repeat dosimetry for further treatment and to study
metastases to modulate the following one.

OP168

Accuracy, Precision and Operator-Variability of Co-registered Early
CT with Delayed SPECT in Quantitative Parathyroid Scans

S. Razavi, B. Ziebarth, L. Zuckier, R. Klein, W. Zeng; The Ottawa
Hospital, Ottawa, ON, CANADA.

Introduction Dual phase parathyroid scintigraphy utilizing early (15-
20 min) and delayed (2 hour) planar or SPECT images of the neck
and the upper chest following **™ Tc SestaMIBI is a well-established
procedure for the diagnosis of parathyroid adenoma or hyperplasia.
SPECT-CT allows for anatomical localization and attenuation correc-
tion, and is added to imaging at either early or delayed SPECT-CT
in many centres; both early and delayed SPECT-CT is not usually
performed due to concern over duplicated CT exposure. The goal of
this study was to assess feasibility and reproducibility of
reconstructing delayed SPECT-CT images by fusing early CT and
delayed SPECT images. Methods 15 patients with suspected para-
thyroid adenoma or hyperplasia who had both early and delayed
SPECT-CT of the neck were included for retrospective analysis.
Delayed SPECT images were reconstructed using attenuation, scatter,
and resolution recovery correction derived from the contemporaneous
delayed CT and quantified in SUV units (HERMES HybridRecon);
these were considered the gold standard values. Delayed SPECT
(with all corrections) was manually co-registered with early CT on
3 occasions by an experienced technologist and once by a novice
physicist. Maximum SUV of the thyroid lobes, parathyroid adenomas
and ectopic parathyroid adenoma were measured by a board certified
nuclear medicine physician on all 5x15 image sets. Bland-Altman
and correlations analyses was used to evaluate accuracy, intra-
operator variability of the experienced technologist, and inter-
operator variability, and the results of which were summarized using
bias, absolute SUV and relative to mean reproducibility coefficient
(RPC = 95™ percentile of errors) and Pearson 2. Results Maximum
SUV measurements were obtained for 14 right thyroids, 10 left thy-
roids, 6 parathyroid adenomas, and 4 ectopic adenomas. Due to the
small sample size and challenging co-registration, ectopic adenomas
were excluded from the analysis. For the 30 remaining regions, the
accuracy on the 3 sets of reconstructed image from experienced-
operator was excellent (no bias, p=0.2), with good reproducibility
of true SUV at RPC=0.63 (33%), 1°=0.82. Suboptimal reproducibility
of true SUV was recorded in images reconstructed by the novice
operator, with RPC=0.88 (44%), r*=0.70. Intra-operator reproducibil-
ity for experienced operator was excellent at RPC=0.22, (12%),
’=0.85, but the agreement with the novice operator was less optimal
at RPC= 0.49 (48%), 1°=0.64. Conclusions Delayed quantitative
SPECT imaging of the parathyroid using manually registered early
CT imaging is feasible, precise and accurate by experienced technol-
ogists. Training of technologists for accurate and reproducible co-
registration is essential to achieve optimal quantitative measurements.
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SPECT/CT - Preclinical

O. Boerman; Radboud University Nijmegen Medical Centre, Nuclear
Medicine, Nijmegen, NETHERLANDS.

OP170

Truncated CD31 as a new molecular target for imaging of inflammation

J. Vigne'?, J. Senemaud’, N. Anizan®, S. Delbosc?, D. Diallo®, A.
Truffier?, L. Louedec?®, A. Nicoletti®, F. Rouzet'*?, G. Caligiuril‘z, D.
Le Guludec">?; 'Bichat University Hospital, Paris, FRANCE, 2INSERM
UMRS 1148 - LVTS, Paris, FRANCE, 3University Paris Diderot, Paris,
FRANCE.

FDG PET offers sensitive detection of inflammation but suffers from poor
specificity and physiologic uptake in heart and brain. There is room for
novel imaging agents of inflammation. CD31 is a transmembrane glyco-
protein receptor constitutively expressed by leukocytes, platelets, and
endothelial cells. Due to its homophilic and inhibitory functions it exerts
a crucial role in the homeostasis of the circulation. In pro-inflammatory
conditions, the homophilic portion of receptor is lost due to a cleavage
and activated cells express a truncated CD31. We have identified a small
peptide, named P8RI, able to specifically bind the truncated CD31 on
activated endothelial cells, platelets and leukocytes, all present in close
vicinity at sites of ongoing inflammation. The main objective of this work
was to develop a 99mTc labelled-P8RI and test its potential as a radio-
tracer for molecular imaging of inflammation. Hydrazinonicotinamide
(HYNIC) was coupled to the N-terminal amino-acid of P8RI. 99mTc
labelling of HYNIC-P8RI was performed using tricine and EDDA as
coligands. Radiochemical purity (RCP) was determined using HPLC.
The radiolabelled peptide stability (% RCP) and protein binding (size
exclusion chromatography) have been assessed in human plasma at
37°c over 4h. **™Tc P8RI biodistribution and specific uptake by activated
platelets and leukocytes have been evaluated in a rat model of chronic
vascular inflammation : the experimental abdominal aorta aneurysm
(AAA) induced by local infusion of elastase. Immediately after intrave-
nous injection of 74 MBq of radiolabelled HYNIC-P8RI, sequential
whole-body acquisitions (every 10 minutes for the first hour) were per-
formed with a hybrid SPECT/CT camera (NanoSPECT/CT, Bioscan
Inc.). The RCP of [99mTc]EDDA/HYNIC-P8RI was >93% without
any purification, and the specific activity was >71 GBg/umol. There
was no significant release of degraded radiolabelled peptide (RCP >
89%) and the radiotracer binding to plasma proteins was low (< 5% after
4 h incubation). In vivo blood clearance of the tracer was almost exclu-
sively renal with a peak activity in kidneys and bladder 1 h after injection,
corresponding to the unaltered form of the peptide on HPLC. In addition,
99mTe HYNIC-PSRI uptake by AAA was detectable from 30 min after
injection in animals and associated with activated platelets and leukocytes
on immunohistochemistry. By specifically targeting activated cells in-
volved in inflammation expressing truncated CD31, and with a rapid
blood clearance, radiolabelled P8RI offers a promising novel approach
in inflammation imaging. Further experiments will allow to determine its
diagnostic value comparatively to FDG, particularly in models of heart or
brain inflammation.

OP171

Prospects of targeting the gastrin releasing peptide receptor, the che-
mokine c-x-c¢ motif receptor type 4 and the somatostatin receptor
subtype 2 in primary breast cancer and metastases

S. U. Dalm', W. A. M. E. Schrijverz, A. M. Sieuwerts', M. P. Look!, A.
C.J. Ziel - van der Made', V. de Weerd', J. W. Manens', P.J. van Diestz,
M. de Jongl, C. H. M. van Deurzen'; 'Erasmus MC, Rotterdam,
NETHERLANDS, 2University Medical Center Utrecht, Utrecht,
NETHERLANDS.
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Background: Imaging and therapy using somatostatin receptor (SSTR)
radioligands targeting SSTRs overexpressed on tumor cells are methods
successfully used in patients with neuroendocrine tumors. Based on this
success, gastrin releasing peptide receptor (GRPR) and chemokine c-x-c
motif receptor type 4 (CXCR4) radioligands are currently being investi-
gated for the same purposes. Previous research has demonstrated GRPR,
CXCR4 and SSTR2 expression on breast cancer (BC) cells. These studies
were solely performed in primary BC, probably due to scarcity of tumor
material from metastatic lesions. However, targeting these receptors with
radioligands could especially be advantageous for treatment of metastatic
BC, since distant metastases are often not accessible for resection and
most systemic agents are accompanied by severe side effects.
Furthermore, imaging of primary and metastatic BC can offer possibilities
such as image guided surgery/biopsy, disease monitoring and sentinel
node visualization. Therefore, the aim of this study was to determine
GRPR, CXCR4 and SSTR2 expression in primary BC and corresponding
regional and distant metastases, in order to study the prospects of
targeting these receptors in BC patients. Materials and methods: Fifty-
two primary BCs and corresponding regional lymph node or distant me-
tastases (lung, liver, brain and ovarian) were selected for this study.
GRPR, CXCR4 and SSTR2 mRNA levels were determined on macro-
dissected tumor cells using RT-qPCR. Receptor expression levels of pri-
mary BC and corresponding metastases were compared and correlated
with clinico-pathological factors. Furthermore, GRPR and SSTR2 ex-
pression of 12 paired primary BC and regional lymph node metastases
were analyzed by in vitro autoradiography using GRPR-targeting '''In-
JMV4168 and SSTR-targeting '''In-DOTA-Tyr’-octreotate, and correlat-
ed with corresponding mRNA levels. Results: There was no significant
difference in GRPR and CXCR4 mRNA levels between primary BCs and
corresponding metastases from different sites. SSTR2 mRNA expression
of liver and ovarian metastases was significantly lower than that of cor-
responding primary tumors (p=0.02 and p=0.03, respectively). GRPR
and SSTR2 mRNA levels showed a significant positive correlation with
estrogen receptor (ER) expression in primary BC (p<0.001 for both re-
ceptors) and metastases (p<0.001, p=0.02, respectively). CXCR4 mRNA
expression showed no significant association with the studied clinico-
pathological factors. Binding of GRPR and SSTR2 radioligands to tumor
tissue was target-specific and correlated significantly with receptor
mRNA expression. Conclusion: Targeting the GRPR, CXCR4 and
SSTR2 for nuclear imaging and/or treatment might improve BC care in
primary and metastatic disease. GRPR and SSTR2 (but especially GRPR)
could be good candidates for imaging and treatment of ER-positive pri-
mary and metastatic BC.

OP172
Influence of the N-terminal amino acid sequence on imaging proper-
ties of ""'In-labeled anti-HER2 scaffold protein ADAPT6

J. Garousi', S. Lindbo?, H. Honarvar', J. Velletta', B. Mitran®, M. Altai',
A. Orlova®, V. Tolmachev', S. Hober’; 1Department of Immunology,
Genetics and Pathology, Uppsala University, Uppsala, SWEDEN,
’Department of Protein Technology, KTH - Royal Institute of
Technology, Stockholm, SWEDEN, 3Preclinical PET Platform,
Department of Medicinal Chemistry, Uppsala University, Uppsala,
SWEDEN.

Aim. ADAPTs (ABD-based Derived Affinity ProTein) constitute a
novel type of imaging probes derived from an albumin-binding do-
main (ABD) sacffold of the protein G. Previous study concerning
influence of purification tag composition on biodistribution of
radiolabeled anti-HER2 ADAPT6 indicated that N-terminal amino acid
sequence (DEAVDANS) may have an impact on targeting using
ADAPTs. This sequence is a part of the scaffold, but does not partic-
ipate in recognition of a molecular target. The aim of this study was to
evaluate if modification of composition of the N-terminal sequence

can improve imaging properties of ADAPTs. Materials and methods.
A series of ADAPT6 variants with different N-terminal sequences
GCHgDANS, GC(HE);DANS, GCDEAVDANS and GCVDANS were
constructed. A parental variant with GCSS(HE);DEAVDANS se-
quence was used for comparison. DOTA chelator was site-
specifically conjugated to a unique N-terminal cysteine of new con-
structs, and ADAPTs were labeled with '''In. HER2-expressing cell
lines, ovarian carcinoma SKOV-3 and breast carcinoma BT474, were
using for evaluation of binding and cellular processing in vitro. Pre-
saturation of receptors with anti-HER2 antibody trastuzumab was used
to test the binding specificity. A series of comparative biodistribution
studies in normal NMRI and BALB/C nu/nu mice bearing SKOV-3
xenografts was performed. Results. Affinity to HER2 was in the range
of 1.0-2.7 nM (SPR measurements) for all ADAPT variants. All
radiolabelled variants demonstrated specific binding to HER2-
expressing cells. The internalization of all conjugates by HER2-
expressing cells was rather slow (less than 50% after 24 h). The
internalization of all variants was slow. The major finding of this
study was the strong influence of the N-terminal sequence on uptake
of ADAPTs in normal tissues and tumor xenografts in mice. In vivo
comparison of '''In-labelled DOTA-GCSS(HE);DEAVDANS-
ADAPT6, DOTA- GCCH¢(DANS-ADAPT6 and DOTA-
GC(HE); DANS-ADAPT6 demonstrated that a presence of a
hexahistidine tag is associated with elevated hepatic uptake. Uptake
in blood, lung, spleen and muscle for all new variants was lower than
for the parental variant. '''In-DOTA-GC(HE);DANS-ADAPT6 and
"h-DOTA-GCVDANS-ADAPT6 were the best variants, and provid-
ed tumor uptakes of 14.642.4 and 12.5+1.3 %ID/g at 4 h p.i., respec-
tively. The tumor uptakes of these variants were significantly (p<0.05)
higher than the uptake of the parental '''In-DOTA-
GCSS(HE); DEAVDANS-ADAPT6 (9.1+2.0%ID/g). Tumor-to-blood
ratios for ""In-DOTA- GC(HE);DANS-ADAPT6 and '''In-DOTA-
GCVDANS-ADAPT6, was 395+75 and 419491 at 4 h p.i., respec-
tively. Conclusion. The composition of N-terminus sequence of
ADAPT molecules influences their biodistribution and targeting prop-
erties. The imaging contrast might be appreciably improved by selec-
tion of an optimal variant.

OP173
Comparison of In-111- and Te-99m-labeled exendin-3 for determina-
tion of the beta cell mass with SPECT

L. Joosten, M. Brom, O. C. Boerman, M. Gotthardt; Radboud University
Medical Center, Nijmegen, NETHERLANDS.

Aim The beta cell mass (BCM) plays a key role in the development and
progression of diabetes. A non-invasive method to determine the BCM
in vivo would allow measurement of the BCM during the development
and progression of type 1 and 2 diabetes. Exendin-3 is a stable glucagon-
like peptide-1 (GLP-1) analogue with high affinity for the GLP-1 receptor
(GLP-1R). Recently, targeting of the GLP-1R on beta cells was proven to
be a successful method to determine the beta cell mass in vivo in a rat
model of chemically induced beta cell loss. In this study we compared the
in vivo BCM quantification with SPECT with In-111- and Tc-99m-
labeled exendin-3. Materials and methods Exendin-3 was conjugated
with DTPA or HYNIC to the C-terminal Lysine residue to enable
radiolabeling with In-111 or Tc-99m, respectively. The ICso for the
GLP-1R of both tracers was determined in a competitive binding assay
using CHL cells, stably transfected with the GLP-1R. To assess SPECT
quantification to determine the BCM, diabetes was induced by alloxan
injection in twenty C57BL/6 mice and ten mice only received vehicle.
When elevated blood glucose levels were measured in the alloxan-treated
mice, either 15 MBq In-111-DTPA-exendin-3 or 10 MBq Tc-99m-
HYNIC-exendin-3 was injected intravenously. SPECT/CT was acquired
2 h p.i., animals were euthanized afterwards and pancreas and relevant
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organs were dissected, weighed and the radioactivity in the organs was
measured in a gamma counter. Results and conclusion ICs, values were
7.8 nM (DTPA-exendin-3) and 13.1 nM (HYNIC-exendin-3).
Biodistribution studies revealed higher uptake in pancreas for In-111-
DTPA-exendin-3 (10.3 £ 0.7 %ID/g) than for Te-99m-HYNIC-exendin-
3 (6.6 0.6 %ID/g). However, accumulation of Tc-99m-HYNIC-exendin
in the kidneys was lower (94 £ 16 vs. 258 + 25), resulting in a favorable
kidney-to-pancreas ratio for Tc-99m-HYNIC-exendin-3 (26.0 £ 3.5 vs.
16.2 + 2.0). With SPECT the pancreas could be visualized after In-111-
DTPA-exendin-3 as well as Tc-99m-HYNIC-exendin-3 injection. The
correlation between SPECT-based pancreatic tracer uptake and pancreatic
uptake as determined determined ex vivo was higher for In-111-DTPA-
exendin-3 (Pearson r = 0.82 , p = 0.0002) than for Tc-99m-HYNIC-
exendin-3 (Pearson r = 0.71 , p = 0.0066). In conclusion, the pancreas
can be visualized with both radiotracers and tracer uptake can be deter-
mined based on quantitative analysis of the SPECT images. This study
shows a preference for In-111 labeled tracer when measuring the BCM,
since the correlation of SPECT quantification with ex vivo counting is
better.

OP174
1311 Labeled CendR Peptide for Imaging Neuropilin-1 Positive
Tumor

P. Dong, H. Cai, L. Li; West China Hospital of Sichuan University,
Chengdu, CHINA.

Introduction: Neuropilin-1 (NRP-1) is a multifunctional single-pass
transmembrane protein, which is overexpressed in a variety of cancers
(eg. non-small cell lung cancer). CendR sequence motif (R/KXXR/K)
could efficiently and specially bind with NRP-1, and transport diagnostic
molecules into tumor cells based on the transmembrane capability of
NRP-1. This study aimed to evaluate the use of '*'I-Tyr-tLyp-1, a kind
of "*'I-labeled CendR peptide, as a diagnostic agent for SPECT imaging
of NSCLC. Methods: Truncated Lyp-1 was designed to expose its C-end
motif (R/K)XX(R/K), and conjugated to Tyrosine for radiolabeling.
In vitro targeted binding of the Tyr-tLyp-1 peptide was evaluated by
fluorescent cellular analysis. Radiolabeling of the conjugate with '>'I
produced *'I-Tyr-tLyp-1 in high radiochemical yield (>95%). Mice bear-
ing A549 (a kind of human NSCLC cell line) tumors (n=4 for each group)
were subjected to static whole-body SPECT scans at different points after
intravenous injection of '3'I-Tyr-tLyp-1. Dynamic scans were also obtain-
ed for A549 tumor-bearing mice. All mice were sacrificed at 72h after
injection of '*'I-Tyr-tLyp-1 and biodistribution studies were performed.
Results: Tyr-tLyp-1 displayed high and specific bingding to A549 cells
under micromole concentration, whereas this binding was depend on
surface NRP-1 in cells and could be inhibited by NRP-1 antibodies.
In vivo P'I-Tyr-tLyp-1 SPECT imaging demonstrated that the subcuta-
neous NSCLC A549 tumor could be visualized and the tumor uptake of
BILTyr-tLyp-1 was 4.8 times (p<0.05) higher than in muscles at 6h after
injection. Conclusion: Truncated Lyp-1 peptide specifically localized in
NRP-1 positive tumors, highlighting the high potential of using '*'I-Tyr-
tLyp-1 as a targeted imaging probe for NRP-1 positive tumors.

OP175
Characterization of ["'In]-labeled Glucose-Dependent Insulinotropic
Polypeptide as a Radiotracer for Neuroendocrine Tumors

S. M. A. Willekens, L. Joosten, O. C. Boerman, M. Brom, M. Gotthardt;
Dept of Radiology and Nuclear Medicine, Radboudumc, Nijmegen,
NETHERLANDS.

Aims Nowadays, somatostatin receptor scintigraphy (SRS) is consid-
ered the gold standard for non-invasive imaging of neuroendocrine
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tumors (NET). However, not all NETs overexpress somatostatin recep-
tors, or the subtypes relevant for imaging, hampering their detection
using SRS. Therefore, the search for novel targets to visualize NETs,
expressing low somatostatin receptor levels, is ongoing. Since many of
these NET’s have been shown to express the glucose-dependent
insulinotropic polypeptide (GIP) receptor, this receptor might be a
novel target for NET imaging. Therefore, we investigated whether
imaging of NET with DTPA-conjugated GIP radiolabeled with '''In
is feasible. Methods The N-terminally acetylated GIP analogue
[Lys37(DTPA)]GIP1_42 was synthesized, labeled with "y and the
stability of the tracer was assessed in human serum. Receptor targeting
was investigated in vitro using BHK-GIP receptor positive tumor cells,
NES2Y cells (human beta cell line) and isolated islets of Langerhans
of C3H mice. In vivo, GIP receptor targeting was examined in
BALB/c nude mice with a subcutaneous BHK-GIP receptor positive
tumors or subcutaneous NES2Y tumors, and optimal peptide dose and
time point for in vivo imaging was assessed. Results
[Lys3 "(DTPA)]GIP, 4, was radiolabeled with a specific activity of up
to 1.2 TBg/umol and [Lys®’("''In-DTPA)]GIP, 4, was stable in human
serum up to 24h in vitro. In vitro, [Ly537(1111n-D1'PA)]GTP1_42 showed
preferential binding to BHK-GIP receptor positive cells, NES2Y cells
and isolated islets that could be blocked with an excess of unlabeled
ligand. Biodistribution studies revealed optimal tumor targeting 4
hours post-injection, at a peptide dose of 0.1 pg. Four hours post-
injection, co-administration of an excess unlabeled peptide lowered
GIP receptor positive tumor uptake from 4.2 = 0.2 %ID/g to 0.8 +
0.1 %ID/g (p=0.04), indicating GIP receptor mediated accumulation
in vivo. Also in mice with NES2Y tumors, a more relevant model for
diseased human beta cells, preferential tumor uptake was observed
(0.5 £ 0.1 %ID/g). Conclusion [Lys’’(DTPA)]GIP; 4, shows receptor
mediated binding in vitro. Furthermore, the tracer specifically accumu-
lated in BHK-GIP receptor positive tumors and preferential tumor
uptake was observed in NES2Y tumors. Therefore, [Lys3 7(Mn-
DTPA)]GIP;_4, is a promising tracer for SPECT imaging of somato-
statin receptor negative NET.

506 — Sunday, October 16, 2016, 16:30 - 18:00, Hall 111
Teaching Session: TBA

OP176
TBA

507 — Sunday, October 16, 2016, 16:30 - 18:00, Hall 116
Clinical Oncology: Head & Neck

OoP177
Relationships between preoperative FMISO and FDG PET parameters
and the prognosis in patients with oral squamous cell carcinoma

J. Sato', Y. Kitagawal, S. Watanabe,?, K. Hirata®, S. Okamoto?, N.
Ohgal, T. Asaka', M. Miyakoshil, T. Shigaz, M. Shindoh®, T. Nagaraz;
'Oral Diagnosis and Medicine, Hokkaido University Graduate School of
Dental Medicine, Sapporo, JAPAN, ’Nuclear Medicine, Hokkaido
University, Sapporo, JAPAN, *Oral pathology and Biology, Hokkaido
University, Sapporo, JAPAN.

OBJECTIVES: Hypoxia is considered to be resistant to chemother-
apy and radiotherapy in head and neck cancer. HIF-1« is a key player
of the transcriptional response to hypoxia in cancers. We have al-
ready reported that '®F-Fluoromisonidazole (FMISO)-PET uptake
in oral squamous cell carcinoma (OSCC) can reflect a hypoxic envi-
ronment with HIF-1« expression (JNM; 2013). Although Some PET
parameters are reported as prognostic factors in patients with OSCC,



Eur J Nucl Med Mol Imaging (2016) 43 (Suppl 1):S1-S734

S57

no studies demonstrated the relationship between hypoxic volume
(HV) of the tumor and the prognosis in patients with OSCC. The
aim of this study is to elucidate the relationships between FMISO-
and FDG-PET parameters including HV of the tumor and the prog-
nosis after surgery in patients with OSCC. METHODS: A total of 23
patients (Age: 42-84; M/F: 15/8) with OSCC who underwent radical
surgery were enrolled in this study. Each patient underwent FMISO-
and FDG-PET CT before surgery. The HV was measured by FMISO-
PET CT, defining as hypoxic area if FMISO tumor to muscle ratio
(TMR) was more than 1.25. Metabolic tumor volume (MTV) was
measured using the cut off values with 2.5 of SUV max of FDG-
PET. In statistical analyses, the cutoff values of PET parameters were
determined using ROC curves. The follow-up periods of the 23 pa-
tients were more than four years. Disease free survival (DFS) rates
are calculated by Kaplan-Meier methods. RESULTS: The medians
of HV and MTV were 0.45ml, ranged from 0 to 7.7ml and 5.8ml,
ranged 0.3-36.1ml, respectively. The HV was significantly higher in
patients with T3+T4 than T1+T2 tumors (medians; 2.8ml vs. 0 ml,
P=0.02). However, the MTV was not significant different between
T1+T2 and T3+T4 tumors (medians; 3.5ml vs. 15.5ml, P=0.07).
During follow-up after radical surgery, there were 6 cases with
locoregional recurrences, 3 cervical lymph node metastases and one
distant metastasis. There was a significant difference of DFS rate
between the patients with high and low HV volumes of the tumor
(P=0.01, cutoff value: 3.6ml). However, the MTV was not a signifi-
cant factor to be relating to DFS. The HV and MTV were not signif-
icant factors to be related to overall survival (OS) rates (P=0.08 and
0.17). CONCLUSIONS: This study first suggests that the HV of the
tumor evaluated by pre-operative FMISO-PET CT may reflect the
prognosis of the patients with OSCC treated by radical surgery.

OP178

Multiparametric imaging in predicting prognosis of patients with
primary hypopharyngeal squamous cell carcinoma using 18F-FDG
PET/CT heterogeneity and dynamic contrast-enhanced or diffusion-
weighted MRI parameters

S. Chan', S. Ng?, C. Hsu?; 'Keelung Chang Gung Memorial Hospital,
Keelung, TAIWAN, “Linkou Chang Gung Memorial Hospital, Taoyuan,
TAIWAN.

Background: The prognostic significance of combination of 18F-FDG
PET heterogeneity with dynamic contrast-enhanced MR imaging (DCE-
MRI) or diffusion-weighted MR imaging (DWI) parameters for the pre-
diction of survival in patients with primary hypopharyngeal cancer is not
clear. In this study, we investigate the utility of multiparametric imaging
in the prognosis prediction of these patients. Methods: We examined 61
patients with primary hypopharyngeal cancer who underwent pretreat-
ment "*F-FDG PET/CT, DCE-MRI and DWI. Conventional and hetero-
geneity parameters from 'SF-FDG PET as well as DCE-MRI and DWI
parameters were analysis in relation to recurrence-free survival (RFS) and
overall survival (OS). Independent prognosticators were identified by
Cox regression analysis. Results: The median follow-up time was 3 years
for the survival patients. Twenty-two patients were expired and 32 had
tumor recurrence. After multivariate analysis, higher DCE-MRI parame-
ter K™ (p = 0.031, Hazard ratio (HR) = 0.448), total lesion glycolysis (p
= 0.031, HR = 3.398), and PET heterogeneity parameter entropy (p =
0.033, HR = 4.042) values independently predicted RFS. DCE-MRI pa-
rameters Vp (p = 0.026, HR = 2.831), Ve (p = 0.005, HR = 0.203), and
PET heterogeneity parameter uniformity (p = 0.005, HR = 0.243) retained
their independent prognostic significance for OS. Integrating the PET
heterogeneity parameter with DCE-MRI parameters allowed distinct
prognostic stratification by dividing the patients into three groups with
OS (p=0.234, 3-year rates=83.2%/47.9%/14.3%) and four groups with
RFS (p < 0.042, 3-year rates=51.2%/31.3%/0%). Conclusions: The

heterogeneity parameters of 'F-FDG PET appeared to be the indepen-
dent prognostic factors of overall and recurrence-free survivals for
hypopharyngeal cancer patients. Multiparametric imaging combing
PET heterogeneity with DCE-MRI parameters could be used to improve
prognostic stratification of these patients.

OP179
Performance evaluation of 18F-FDG PET/CT tumour delineation
methods for volume assessment in head and neck cancer (SCCHN)

R. Lorenz', A. Boechm?, M. Fischer?, L. Kurch', T. W. Georgil, D.
Hasenclever®, G. Wichmann?, A. Dietz?, O. Sabri!, R. Klugel;
"University Hospital Leipzig, Department of Nuclear Medicine,
Leipzig, GERMANY, *University Hospital Leipzig, Department of
Otorhinolaryngology, Leipzig, GERMANY, *University Leipzig,
Institute for Medical Informatics, Statistics and Epidemiology (IMISE),
Leipzig, GERMANY.

Aim: The aim of this study was to evaluate the performance of automated
tumour delineation methods for 18F-FDG PET, to investigate factors poten-
tially affecting the segmentation result and to deduce recommendations for
the use of certain delineation methods. Method: Eight different 18F-FDG
PET delineation methods were applied to assess the primary metabolic tu-
mour volume (MTV) of 39 patients with untreated head and neck cancer. All
volume segmentations based on region growing algorithms with varying
SUV-thresholds (T) calculated as follows: T=1.5%xBG; T=xBG+3SD;
T=1.5%xxBG+2SD; T=2xxBG+2SD; T=0.4xSUV ax; T=0.5%XSUV pax;
T=0.4%(SUV 11,5xXBG)+xBG; T=0.5%(SUV ,,,x-xBG)+xBG.All regional
voxels greater than these calculated intensity values were assigned to the
FDG-avid vital tumour volume. For methods requiring a mean background
uptake (XBG) a cuboid volume of interest (VOI) of 30 millilitres was posi-
tioned in the right lobe of the liver. The volume error (VE) was determined
using manual CT-morphologic delineations (GTV) as reference standard.
Additionally, volumetric information, different SUV-parameters (SUV e,
SDsuvs SUV axs SUVinin), the tumour-to-background ratio (TBR), plasma
glucose level, administered activity, time interval to image acquisition, and
body mass index were correlated with VE using Spearman's rho. Results:
The median VE was lowest with T=2xxBG+2SD (0.88ml; 6.34%);
T=0.4xSUV pax (0.92ml; 10.20%); T=0.5XSUV px (-3.01ml; 27.54%) and
T=0.4x(SUV,,,x XBG)+XBG (-2.48ml; 28.25%). VE interquartile range
(IQR) varied between 6.15ml for T=0.4%x(SUV,,,,x-XxBG)+xBG to 16.50ml
for T=XBG+3SD. Rank analysis of VE showed that T=0.4xSUV,,,, and
T=0.4x(SUV ,,,x XBG)+XBG were the two best performing algorithms.
Correlation analysis revealed that the tumour volume itself (GTV or MTV)
noticeably affects the segmentation result. The impact of other parameters on
VE was more variable and less systematic. Conclusion: Although perfor-
mance of central tendency was satisfactory for some algorithms, statistical
dispersion is a major limitation of automated delineation methods.
Considering the tumour volume for method selection may improve the
accuracy of tumour segmentation.

OP180
18F-FDG PET/CT In The Diagnosis Of Suspected Recurrence In
Patients With Head And Neck Cancer (HNC)

S. Rizkallal Monzon, S. Rodado Marina, M. Coronado Poggio, Y.
Ramirez Escalante, G. Villoria Almeida, C. Escabias del Pozo, M.
Orduiia Diez, 1. Santos Gémez, J. Guzman Cruz, L. Dominguez Gadea;
Hospital Universitario La Paz, Madrid, SPAIN.

OBJECTIVE: The aim of this retrospective study was to determine the
benefits of hybrid 18F-FDG PET/CT in diagnosis of suspected recurrence
of HNC and distant metastases after treatment, and study its accuracy
regard other imaging techniques (CT, RM)/ physical examination.
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METHODS: 77 FDG PET/CT examinations were performed to 72
patients (50 men, 22 woman, mean age: 63, 5 years) between
January 2014 and November 2015; all of them curatively treated
for HNC. 59 studies were performed in patients with high recurrence
suspicion (findings in CT, RM or physical examination) and 18 in
follow-up. All patients underwent a whole-body 18F-FDG examina-
tion that was classified by visual analysis as: positive, negative or
indeterminate. The final diagnosis was determinate by histopathology
findings or clinical/imaging follow up (gold standard) RESULTS:
The primary tumor location was larynx (27), oral cavity (20), oro-
pharynx (8), nasopharynx (5), hypopharynx (4), maxilar (4), salivar
gland (3) and nasal cavity (1). The final diagnosis was determined
by histopathological 34studies and 25 by imaging/clinical follow-up.
In the 59 studies with recurrence suspicion, 50 were detected by
imaging (CT/RM) and 9 by physical examination. The whole-body
18F-FDG PET/CT examinations had positive results in 28 studies,
negative in 26 and indeterminate in 5. Only one of who exhibited
abnormal 18F-FDG uptake in the head and neck area did not have
confirmed recurrence (false positive). The other 27 had proven recur-
rence. All negative PET/CT, were negative for recurrence in the final
diagnosis. The sensitivity and specificity of 18F-FDG PET/CT was
100% (27/27) and 96% (26/27) respectively. The positive predictive
value was 96% (27/28) and the negative predictive value was 100%
(26/26). The overall accuracy was 98%. In the 27 positive PET/CT
studies with positive final diagnosis, the CT/RM results were positive
in 74% (20/27) and indeterminate in 26% (7/27). In the group with
PET/CT performed as a follow up (18), the PET/CT was: positive in
2 (both positive in the final diagnosis), negative in 14 (all negative
in final diagnosis) and indeterminate in 2 (both negative in final
diagnosis). CONCLUSIONS: The high diagnostic performance of
FDG PET/CT in detecting recurrence in curatively treated patients
with HNC supports its use in clinical practice for patient follow-up,
obviating further radiologic imaging. Further studios are needed to
evaluate the prognostic utility of PET/CT in the follow-up of HNC
in patients without suspected recurrence.

OP181

High FDG Uptake on Pre-radiotherapy PET/CT and Preferential
Sites of Local Relapse after Chemoradiotherapy for Locally
Advanced Head and Neck Cancer

A. CHAPUT!, J. CALAIS?*?3, P. ROBIN!, S. THUREAU?, D.
BOURHIS!, R. MODZELEWSKI?, U. SCHICK!, P. VERA?, P.
SALAUN!, R. ABGRAL'; 'Brest University Hospital, Brest,
FRANCE, *Bichat University Hospital, Paris, FRANCE, *Henri
Becquerel Center, Rouen, FRANCE.

Purpose: The potential benefits of 18F-fluorodesoxyglucose positron
emission tomography (FDG-PET/CT) imaging for radiotherapy (RT)
planning treatment of head and neck cancer (HNC) are increasingly
being recognized. It has been suggested that intra-tumor sub-volumes
with high FDG avidity are potential target for selected dose escala-
tion. Our aims were to demonstrate that pre-RT FDG PET/CT can
identify intra-tumor sites at increased risk of local relapse (LR) after
RT and to determine an optimal maximum standardized uptake value
(SUVmax) threshold to delineate smaller RT target volumes that
would facilitate RT dose escalation without impaired tolerance.
Methods: The study included 72 consecutive patients with locally
advanced HNC treated by radiotherapy + concurrent chemotherapy.
All patients underwent FDG PET/CT at initial staging (PET, ) and
during systematic follow-up (PETr ) in a single institution. FDG
PET/CT acquisitions were co-registered on the initial CT scan with
a rigid method. Various subvolumes (Ayx; X=30, 40, 50, 60, 70, 80
and 90% SUVmax thresholds) within the initial tumor and in the
subsequent LR (Ry; X=40 and 70% SUVmax thresholds) were
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pasted on the initial PET/CT and compared together [Dice, Jaccard,
overlap fraction (OF), common volume/baseline volume, common
volume/recurrent volume] Results: Nineteen patients (26%) had LR.
Using a 40% of SUVmax threshold, initial metabolic tumor volume
(MTV) was significantly higher in all relapse patients (local and
distant relapse) than in controlled patients (mean: 11.3 = 9.8 vs.
5.1 £49 cc, p = 0.001) as well as total lesion glycolysis (TLG)
(mean: 134.6 £ 116 vs. 60.6 = 80.4, p=0.002). For both using
methods, the overlap index between Asg, A4p, and Asy sub-
volumes on PET, and the whole metabolic volume of recurrence
R4o and R;, on PETr showed a moderate agreement (between
0.40 and 0.60). Conclusion: We confirm that TLG and MTV are
independently correlated with recurrence-free survival in patients with
HNC. Due to sub-optimal co-registration, we could not reach high
overlap index values between initial tumor and recurrence sub-vol-
umes. Further larger prospective studies with FDG-PET/CT per-
formed in the same RT position and with a validated elastic regis-
tration method are needed.

OP182

Diagnostic Performance Of 3 F . FDG PETCT In Suspected
Recurrence In Treated Cases Of Oral, Pharyngeal and Laryngeal
Malignancy

S. Padma, P. Shanmuga Sundaram, B. R Arun; Amrita School of
Medicine, Amrita Institute of Medical Sciences, COCHIN, INDIA.

Introduction: Excluding local recurrence in treated cases of oropharyn-
geal, laryngeal malignancies is a challenge as there is local tissue distor-
tion and edema after chemoRT and surgery. Anatomical imaging modal-
ities fair poorly in the identification of local recurrence. It is also imper-
ative to accurately assess the disease extension in order to plan the most
appropriate treatment, which has important implications for patient out-
comes. Data is controversial on the role of PET in post chemoRT setting
in patients with suspected recurrence. Aims & Objectives: To determine
the diagnostic performance of '8F FDG PETCT in suspected cases of
local recurrence and its ability to assess disease extension in treated cases
of oral, pharyngeal, laryngeal cancers. Materials & Methods: Data of 52
treated cases of oropharyngeal, laryngeal malignancy (M: F=40:12, mean
age 58 yrs), who presented to our dept for PETCT between Jan 2013 to
Nov 2014 with suspected local recurrence were retrospectively analysed.
Imaging was performed after a minimum interval of three months post
treatment. PETCT findings were correlated with histopathology from the
PET detected site of local recurrence. Stastistical analysis was also per-
formed. Results: 32/52 pts revealed FDG avid lesions locally (tongue;
alveolus; floor of mouth: pyriform sinus; vocal cord; pharynx = 10: 3: 3:
14: 2) with no corresponding CT lesion. Dual timepoint imaging was
conducted in 23/32 pts to rule out inflammation. PETCT was negative
in 20/52 pts. Biopsy correlation was performed in all. Sensitivity,
Specificity, Positive Predictive Value and Negative Predictive values for
detection of local recurrence were found to be 87.5%,80%,87.5% and
80% respectively. 9/32 (28%) pts (tongue : alveolus : floor of mouth :
pyriform sinus =4 : 1 : 3 : 1) had unsuspected lymphnodal involvement &
same was also correlated with histopathological findings. Sensitivity,
Specificity, Positive Predictive Value and Negative Predictive values for
detection of local recurrence were found to be 100%, 89 %, 100 %, 89%
and 80% respectively. Conclusion: '8 F FDG PETCT is reliable in the
assessment of local recurrence in oropharyngeal and laryngeal malignan-
cy. High negative predictive value of FDG PETCT performed at least 8
weeks post chemoRT allows prevention of unnecessary diagnostic inva-
sive procedures and neck dissection, with a significant impact on clinical
outcome. Dual timepoint imaging serves as a useful tool in decision
making. FDG PETCT is superior as it identifies viable tumour within
the treated region, thus overcoming the known limitations of morpholog-
ical imaging modalities.
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OP183
Initial feedback of 18F-FDG PET/MR in head and neck oncology in
clinical practice

R. de Laroche'?, M. Sahli-Amor’, G. Bera?, C. Bertolus*, G. Herve’, N.
Pyatigorskaya3 , M. Soret?, M. Bertaux?, M. Habert?, A. Kas?; IUniversity
Hospital of Brest, Department of Nuclear Medicine, Brest, FRANCE,
“Hépital de la Piti¢-Salpetriére, Department of Nuclear Medicine, Paris,
FRANCE, >Hépital de la Pitié-Salpetriére, Department of
Neuroradiology, Paris, FRANCE, 4FI(Spital de la Pitié-Salpetricre,
Department of Oral and Maxillofacial Surgery, Paris, FRANCE, *Hépital
de la Pitié-Salpetriére, Department of Cytopathology, Paris, FRANCE.

Aim Hybrid PET/MR imaging is a promising tool for initial assessment of
head and neck cancers. Combination of the metabolic information from
18F-FDG PET with the high soft tissue contrast and multiparametric char-
acterization of MRI should yield to a better understanding and management
of these poor prognosis malignancies. Our objective is to evaluate the
feasibility and the potential interest of 18F-FDG PET/MR in head and neck
oncology in clinical practice. Materials and Methods Between October
2015 and April 2016, 62 patients (31 men, 31 women, mean age 61+18)
underwent PET/MR for head and neck malignant tumor. Images were
acquired 1 hour after injection of 3.7 MBg/kg on a hybrid TOF 3T Signa
PET/MR (GE Healthcare). Imaging workflow comprised dedicated head
and neck 18F-FDG PET acquisition simultaneously with axial T1w, axial
T2 IDEAL, and axial diffusion weighted imaging sequences, and after
gadolinium injection coronal T2 IDEAL, T1w 3-dimensional and axial
T1 IDEAL sequences, followed by a whole body (4 beds) PET and MRI
(Lava-Flex, GE Healthcare) acquisition. For head and neck attenuation
correction, two methods were tested : the MR based method (Dixon se-
quence) and the pseudo CT-based atlas method. Useful MR sequences
have been selected in order to reduce the time of acquisition. Results
Thirty-two patients were scanned for initial staging, 22 for restaging, 2
for carcinoma of unknown primary, 3 for therapeutic assessment and 3
for characterization of a suspicious lesion. A total of 37 squamous cell
carcinomas, 8 adenoid cystic carcinomas, 3 adenocarcinomas, and 11 other
carcinomas was explored. Distant metastases were identified for 6 patients
(10 %) and suspicious cervical lymph nodes for 25 patients (40 %). Total
acquisition time was about 50 minutes. The atlas method for attenuation
correction was not suitable. For all patients, PET/MR images accurately
defined local extension of primary tumor site. Both MRI and PET, partic-
ularly when there were void artifacts on MRI images, contributed to tumor
delineation. Both PET and morphologic MRI sequences were helpful to
characterize cervical lymph nodes. Fusion quality, image quality and ana-
tomic location of focal uptake were good on both head and neck and whole
body images. Conclusion This initial feedback confirmed the feasibility of
18F-FDG PET/MR for head and neck oncology in clinical practice. The
added value lies particularly on the improved specificity from the registra-
tion of PET and MR images. Attenuation correction in this region is still
insufficient, further studies are needed to improve it.

OP184
Advancing Precision Nuclear Medicine for Head and Neck Cancers
with Higher Definition Digital PET/CT

C. L. Wright, A. D. Bhatt, K. Binzel, P. Bhatia, P. Subramanian, J.
Zhang, M. V. Knopp; The Ohio State University, Columbus, OH,
UNITED STATES.

The introduction of next-generation, solid-state, digital photon counting
PET detector (dPET) technology represents an innovative leap over con-
ventional photomultiplier tube-based PET (cPET) technologies to enable
precision nuclear medicine practices for oncology patients. This dPET
technology enables higher definition PET imaging with smaller voxel
volumes which reduces partial volume effects. The objective of this study

is to evaluate the clinical capabilities of dPET technology as it relates to
patients with head and neck cancer. In an intra-individual matched pair
comparison study, 12 head and neck cancer patients underwent both '°F-
FDG dPET/CT (pre-commercial release Vereos, Philips) and cPET/CT
(Gemini TF 64, Philips). Standard cPET/CT was performed using a target
dose of 481 MBq FDG at ~75 min p.i. and investigational dPET/CT was
performed at ~55 min p.i. or ~95 min p.i. All images were reconstructed
with ToF using a standard definition (SD) voxel volume of 4x4x4 mm’.
In addition, the dPET images were reconstructed at high definition (HD,
2x2x2 mm®) and ultra-high definition (UHD, 1x1x1 mm?>). Independent
visual assessment for overall image quality, background quality, lesion
detectability, and diagnostic confidence for cPET and dPET image sets
were performed by a blinded reader panel. All 12 cPET and dPET data
sets were evaluable. The UHD dPET reconstructions were consistently
rated the best in terms of overall image quality for evaluating primary and
metastatic lesions with no appreciable effect on the background FDG
intensity. Higher definition dPET data sets consistently demonstrated
improved lesion detectability for small lesions (< 15 mm) when compared
with cPET. The clinical impact of UHD dPET was consistently rated
preferable compared to cPET, indicating that it can potentially impact
clinical outcome. This improved lesion detectability likely relates to the
faster timing resolution of dPET (~325 ps) compared with cPET (~550
ps) and the higher definition reconstructions, both of which decrease
partial volume effects. In head and neck cancer, FDG PET imaging is
clinically invaluable for the routine detection of occult malignancy, stag-
ing and assessment of treatment response. This study demonstrates that
HD and UHD dPET imaging of head and neck cancer improves lesion
detectability (especially for smaller lesions), lesion characterization (es-
pecially in heterogeneous masses) and overall diagnostic confidence for
the reader. These essential advances strengthen the utilization of PET as
an imaging biomarker in head and neck cancer, where large, heteroge-
neous primary tumors and small metastatic lesions are common, further
lending support to the vision of precision nuclear medicine.
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