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PREFACE

Dear Colleagues,

With the present Bad Gastein Symposium "Radioactive Isotopes in Clinical Medicine and
Research" we have now reached the 25th of an uninterrupted series of Bad Gastein meetings
on nuclear medicine, since the first one took place in January 1954. We believe that this
anniversary is worth celebrating. The 25th symposium offers again a representative cross-
section through the current topics of nuclear medicine of scientific interest. The general theme
of research in nuclear medicine has shifted from the spectacular new developments which
were so often reported in the first symposia to a less spectacular, nevertheless equally fruitful,
consolidation period.

V i The topics of the symposium reflect the major trends in nuclear medicine, witnessing the firm
! place which PET procedures have occupied in clinical practice. Standardization and

validation is another area which has remained as a major task for the development of our
specialty and which in spite of the enormous progress that has been made during the past two
years still is far from a general solution. Networking, even between heterogeneous systems,
has become less of a problem than it used to be a few years ago. However, new and more
complex acquisition technology such as needed for quantitation in scintigraphy and for multi-
modality imaging, is still a challenge for integration and for PACS systems.

Continuing medical education has become an area of increasing importance, and has as such
not only been recognized by the medical community, but also by health authorities. This is
reflected in our expanding continuing medical education programme. We deliberately chose
two topics with decreasing popularity in the hope that firmly established knowledge about the
latest developments will contribute to renewed interest.

Apart from science, the Bad Gastein meetings have always been remembered for their
pleasant atmosphere with many opportunities for informal contacts and discussions. We have
done our best to maintain this atmosphere and to combine science with traditional Austrian
hospitality. It remains for us to thank the many regular participants for their loyalty and to
extend our most cordial welcome to the newcomers. May you also enjoy our social activities
and, last but not least, the beautiful skiing slopes.

H. Bergmann
R. Dudczak
B.Markt



TIME TABLE

Tuesday
8.1.20020

10:00-12:30
Continuing Education:

Neuronuclear Medicine

Wednesday
9.1.2002

8:30-10:30
Radiopharmaceutical

Sciences I
[2.1 - 2.4]

11:00-12:30
Radiopharmaceutical

Sciences II
[3.1-3.7]

Lunch Break

13:30-16:00
Continuing Education:

Nuclear Medicine
Procedures in

Nephro- Urology

18:00-20:00
Opening Ceremony
Bad Gastein Lecture

[1.1]

20:00 - ***
Welcome Reception

at the Foyer of the
Congress Center

14:00-14:45
Poster Session I

[15.1 -15.91

14:45-15:30
Poster Session II

[16.1 -16.9]

16:00-17:30
Clinical PET I

[4.1-4.6]

18:00-19:05
Infection; Lung

[5.1 - 5.4]

21:00-23:00
Fireside Conference:

"Standardization. Nuclear
Medicine in the Context of
the European Directive"

[6.1-6.51

Thursday
10.1.2002

8:30-10:30
Oncology
[7.1-7.9]

Industry Corner I

11:00-12:30
Round Table:

"Modern Concepts of
Endogenous Radiotherapy "

Industry Corner II

13:00-14:30
Lunch Symposium

[9.1-9.31

15:00-15:45
Poster Session III

[17.1 -17.9]

16:00 -16:45
Emeritus Lecture

[10.1]

Industry Corner III

17:15-19:00
Cardiology; Neurology;

Nephrology
[11.1 -11.8]

21:00-***
Farewell Party

Friday
11.1.2002

8:30 - 10:00
Image Processing and

Instrumentation
[12.1 -12.6]

10:30-12:00
Clinical PET II
[13.1 -13.7]

12:30-13:30
Therapy

[14.1 -14.4]



GENERAL INFORMATION

Date
8 to 11 January 2002

Venue
Congress Center
A-5640 Bad Gastein, Austria

Organizing Institutions
The Austrian Society of Nuclear Medicine (ÖGN)
The Department of Nuclear Medicine, University Hospital AKH, Vienna
The Department of Biomedical Engineering & Physics, University Hospital AKH, Vienna

Honorary President
R. Höfer

Congress Chair
H. Bergmann
R. Dudczak
B. Markt

Scientific Committee

R. Aigner P. Lind
W. Becker H.-J. Machulla
H. Bergmann H.R. Maecke
H.J. Biersack I. Makaiova
A. Bischof-Delaloye J. Martin-Comin
B.D. Bok G. Paganelli
F.H.M. Corstens M. Sämal
R. A. Dierckx P.A. Schubiger
R. Dudczak S.N. Reske
PJ . Ell M. Schwaiger
W.H. Knapp I. Szilväsi
J.T. Kuikka A.E. Todd-Pokropek

Congress Office during the Symposium
During the symposium the congress office will be located in the Conference Center.
Registration will take place in the congress office. The scientific sessions will be held at the
Conference Center.

Phone: +43.6434.2535-26,27 (8 -11 January 2002)
Fax: +43.6434.2535-66 (8 - 11 January 2002)



GENERAL INFORMATION

Opening Hours of the Congress Office
Tuesday (8 January 2002) 09.00 hrs. -19.00 hrs.
Wednesday, Thursday (9 -10 January) 08.00 hrs. -19.00 hrs.
Friday (11 January) 08.00 hrs. -13.00 hrs.

On-Site Registration Fees
Full registration ATS 2,500.- / € 185.-
Students, technologists ATS 1,000.- / € 75.-
Single day ticket ATS 1,000.-/€ 75.-
Continuing Education ATS 600.-/€ 45.-

On-site payment will be accepted in Austrian Schilling, Euro or by Eurocheque. Credit cards
cannot be accepted for on-site registration.
The full registration fee includes access to the scientific sessions, the opening ceremony, the
welcome cocktail, the farewell party and the accompanying persons' programme. Students
and technologists need to present proof of their status.

Congress language
English

Opening Ceremony
The official opening of the congress, during which the Bad Gastein Lecture will be held, will
take place on Tuesday, 8 January 2002, at 6 p.m. in the Conference Center.

Exhibition
An informative commercial exhibition of nuclear medicine instrumentation and
radiopharmaceuticals will be on display during the congress. The exhibition will be open from
Wednesday, January 9, morning, to Friday, January 11, noon.

Badges
Please note that access to the scientific events will be permitted only to participants wearing
badges.

Social and accompanying persons' programme
There will be an informal gathering with cocktails, offered by "Casino Austria AG", on
Tuesday, January 8, at 8 p.m., at the "Hotel Europe".
On Thursday, January 10, at 9 p.m., registered participants are invited to attend the traditional
farewell party. Additional tickets for guests are available at the congress office.
Details of the accompanying persons' programme are available at the congress office.

Scientific Programme
All scientific sessions except the Fireside Conference will be held at the Congress Center.

Fireside Conference
The Fireside Conference will take place on Wednesday, January 9, at 9 p.m., at the "Haus
Austria". Participants wishing to attend are asked to register separately at the conference
office.

Continuing Education
The symposium and the special continuing education sessions have been approved by the
ESNM as eligible for CME credit hours. Attendants of the symposium will be granted five
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GENERAL INFORMATION

CME credit hours. Attendants of the special continuing education sessions, which take place
prior to the main scientific programme, will be granted five CME credit hours, with additional
two credit hours after successful completion of the tests.

Posters
The scientific posters will be on display throughout the duration of the congress at the first
floor of the exhibition area. Poster sessions I to III will take place prior to the oral afternoon
presentations. The area available for each poster is 120 x 95 cm maximum (height x width).

Südes
Double projection for slides ( 5 x 5 cm) will be available. Speakers should submit their slides
30 minutes prior to the start of their session at the slide desk. A computer projection facility
for PowerPoint presentations on CD-ROM or floppy disc will also be available.

Congress Office prior to and after the symposium

Contact:
Eleonore Tinti
Phone: +43.1.40400-5530,5531
Fax: +43.1.40400-5532
E-mail: E.Tinti@akh-wien.ac.at

Address:
Department of Nuclear Medicine
Attn: Bad Gastein Symposium 2002
Vienna University Hospital AKH
Waehringer Guertel 18-20
A-1090 Vienna, Austria

Phone: +43.1.40400-5530,5531
Fax: +43.1.40400-5532

The Bad Gastein Symposium on the World Wide Web:

The most recent informatiom about the symposium is available on the Internet at the address:

http://www.akh-wien.ac.at/bg2002/



BUSINESS MEETINGS OF THE OGN

• Executive Board Meeting:

Tuesday, January 8, from 9:00 hrs. to 10:00 hrs.

Saal "Innsbruck"

• Advisory Council Meeting:

Tuesday, January 8, from 12:30 hrs. to 14:30 hrs.

Saal "Bregenz"

• General Assembly:

Tuesday, January 8, from 16:00 hrs. to 17:00 hrs.

Saal "Bregenz"

• Association of Austrian Nuclear Medicine Physicians

("Berufsverband"):

Friday, January 11, from 14:00 hrs. to 15:00 hrs.

Saal "Innsbruck"



LIST OF EXfflBITING COMPANIES

AGFA GEVAERT GesmbH.
Mariahilferstr. 198
A-l 150 Vienna

AMERSHAM Health HandelsGmbH
Lemböckgasse 49
A-1230 Vienna

BAYER Austria GmbH Diagnostika - Laborsysteme
Lerchenfelder Gürtel 9-11.
A-l 164 Vienna

BIOCHEMIE GmbH
Brunnerstr. 59
A-1235 Vienna

BIOMEDICA GesmbH
Divischgasse 4
A-1210 Vienna

BLASEG GmbH Isotopes Products Europe
Am Schlossberg 28
D-88289 Waldburg

B.R.A.H.M.S. Diagnostics GmbH
Schönbrunnerstr. 45/2/4
A-1050 Vienna

BSM-DIAGNOSTIKA GesmbH
Alserstraße 25
A-1080 Vienna

DIA-CHROM HandelsgesmbH
Trazerberggasse 76
A-l 130 Vienna

DPC-BÜHLMANN GmbH
Petersbrunnstr. 6a
A-5020 Salzburg

ELEMPEX-Medizintechnik GesmbH
Spechtgasse 32
A-2340 Mödling

f-con PHARMA AG
Teichgasse 3
A-2345 Brunn
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EXHIBITING COMPANIES

GENERAL ELECTRIC GesmbH
Donau-City-Str. 6/10 St.
A-1220 Vienna

IASON Labormedizin GesmbH & Co. KG
Feldkirchnerstr. 4
A-8054 Graz

KLIMONITORS Strahlen- und Umweltmeßtechnik
Am Hundsturm 2-4
A-l 050 Vienna

MEDISO Medical Imaging Systems
Alsötörökvesz üt 14
H-1022 Budapest

MedPro Vertrieb für medizinisch-diagnostische Produkte GesmbH
Gersthofer Str. 9
A-l 180 Vienna

MERCK GesmbH
Zimbagasse 5
A-l 147 Vienna

NUCLEAR DIAGNOSTICS Ltd.
Unit El , Springhead Enterprise Park
GB- Northfleet, Kent, DAI 1 8HH

PHILIPS Medizinische Systeme
Triesterstr. 64
A-l 140 Vienna

SCHERING Wien GesmbH
Scheringgasse 2
A-l 147 Vienna

SIEMENS AG Bereich Medizinische Technik
Henkestr. 127
D-91052 Erlangen

THP Medical Products VertriebsgesmbH
Shuttleworthstr. 19
A-1210 Vienna

VEENSTRA INSTRUMENTS B.V.
Madame Curie-Weg 1, P.O. Box 115
NL-8500 AC Joure

VON GAHLEN Nederland B.V.
P.O.Box 25
NL-6940 BA Didam
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LIST OF SPONSORS

We should like to gratefully thank the companies below for their sponsoring of the 25th Bad

Gastein Symposium:

AMERSHAM Health HandelsGmbH ( A

BAYER Austria GmbH

BIOCHEMIE GmbH

BSM-Diagnostika GesmbH 'A

DPC-BÜHLMANN GmbH f/\-\

DIA-CHROM HandelsGesmbH

GENERAL ELECTRIC GesmbH

IASON Labormedizin GesmbH & Co. KG

MERCK GesmbH QI"•.

SANOFI-SYNTHELABO GmbH / ;;
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SCIENTIFIC PROGRAMME

The European Corner

Continuing Education (approved by the European School of Nuclear Medicine):

Neuronuclear Medicine 8.1.2002 Room "Innsbruck" 10:00 -12:30

Chairman: P. Lind (Klagenfurt)
K. Tatsch (Munich)

I. Podreka (Vienna):
SPECT Blood Flow Imaging in Neurology

T. Brücke (Vienna):
SPECT Receptor and Transporter Imaging in Neuro-Psychiatry

S. Asenbaura (Vienna):
PET-Imaging in Neurology

K. Tatsch (Munich):
Summary

Nuclear Medicine Procedures 8.1.2002 Room "Innsbruck" 13:30 -16:00
in Nephro-Urology

Chairman: K.E. Britton (London)
T. Leitha (Vienna)

M. Samal (Prague):
Basic Concepts for Quantitative Evaluation of Renal Radionuclide Imaging

K. Hahn (Munich):
Paediatric Radionuclide Renal Imaging

K. Kletter (Vienna):
Interventional Radionuclide Imaging

K.E. Britton (London):
Summary
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SCffiNTIFIC PROGRAMME

Multiple Choice Evaluation 8.1.2002 Room "Innsbruck" 16:30 -17:00

Chairman: I. Szilväsi (Budapest)
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SCIENTIFIC PROGRAMME

Opening Session 8.1.2002 Hall "Gasteiner Saal" 18:00-19:00

Opening Ceremony

Opening: R. Dudczak

Awards of the ÖGN:
MALLINCKRODT Award 2001
BIOCHEMIE Award for Thyroid Diseases 2001

Honours by the ÖGN:

Honorary Memberships of the ÖGN

Laudationes: H. Fritzsche (Feldkirch), P. Lind (Klagenfurt)

Bad Gastein Honours:
Gold, Silver and Bronce Medals of Honour to Distinguished Badgastein Participants

Session 1 8.1.2002 Hall "Gasteiner Saal' 19:00-20:00

Bad Gastein Lecture

Chairman: F.H.M. Corstens (Nijmegen)

1.1 I. Carriö (Barcelona):
Molecular Imaging

Session 2 9.1.2002 Hall "Gasteiner Saal" 8:30-10:30

Radiopharmaceutical Sciences I (Invited Lectures)

Chairmen: H.-J. Machulla (Tuebingen)
I. Makaiova (Bratislava)

2.1 H.R. Mäcke (Basel):
Radiopharmaceuticals for Therapy

2.2 E. Garcia Garayoa (Zürich):
Novel Radiolabeled Peptides
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2.3 M. Eisenhut (Heidelberg):
Antisense Probes in Nuclear Medicine: Facts and Fictions

2.4 F.F. Knapp (Oak Ridge, TN):
Rhenium-188 - Advantages and Clinical Potential for Use of a Readily Available,
Cost Effective Therapeutic Radioisotope for Applications in Nuclear Medicine

Session 3 9.1.2002 Hall "Gasteiner Saal" 11:00-12:30

Radiopharmaceutical Sciences II

Chairmen: F.F. (Russ) Knapp (Oak Ridge, TN)
P.A. Schubiger (Zürich)

3.1 C. Decristoforo, T. Maina, B. Nock, P. Sotiriou, P. Cordopatis, E. Chiotellis, R.
Moncayo (Innsbruck):
Pharmacokinetics and Imaging Properties in Patients of99mTc-N4-Octreotate, a
Promising New Radiopharmaceutical to Image Somatostatin Receptor Positive
Tumours

3.2 E. von Guggenberg, M. Behe, T. Beer, C. Decristoforo (Innsbruck):
99mTc-Hynic-Minigastrin 1: A Promising Radiopharmaceutical for Imaging
Gastrin/CCK-Positive Tumours: Preclinical Evaluation

3.3 A. Krcal, M. Mitterhauser, K. Kletter, R. Dudczak, C. Pirich (Vienna):
Comparison of Carrier-Added [99mTc]EDTMP and Carrier-Free Preparations of
[99mTc] EDTMP and [99mTc]DPD

3.4 W. Wadsak, J. Schmaljohann, B. Keppler, K. Kletter (Vienna):
A New Route For The Synthesis ofO-(2-[18F]Fluoroethyl)-L-Tyrosin Using
Distilled 2-[18F]Fluoroethylbromide

3.5 M. Mitterhauser, J. Schmaljohann, H. Viernstein, K. Kletter (Vienna):
Synthesis And Quality Control of(R)-[O-Methyl-llC]Metomidate For PET [3.5]

3.6 G. Westera, R. Schoenbächler, N.-H. Lin (Zürich):
Evaluation ofPETRadioligandsfor the Neuronal Nicotinic Acetylcholine Receptor

3.7 G.-J. Meyer, H.-J. Helmeke, W.H. Knapp (Hannover):
211-At Production and Recovery.First Results of A New Start

16



SCIENTIFIC PROGRAMME

Session 4 9.1.2002 Hall "Gasteiner Saal" 16:00-17:30

Clinical PET I

ChairmeaOV. Decker (Gocttiagea)-
W.H. Knapp (Hannover)

4.1 J. Czernin (Los Angeles):
PET in Breast Cancer (Invited Lecture)

4.2 A. Becherer, M. Szabo, S. Asenbaum, C. Marosi, P. Angelberger, K. Kletter (Vienna):
18F-DOPA as a Surrogate for llC-Methionine in Non-Invasive Diagnosis of Brain
Tumours

4.3 M. Szabo, A. Becherer, M. Raderer, G. Karanikas, P. Angelberger, K. Kletter
(Vienna):
Staging ofGEP Tumors with F18-DOPA PET

4.4 R.M. Aigner, G. Schultes, G. Wolf, T. Schwarz, M. Lorbach, H. Kärcher (Graz):
Maxillofacial Carcinomas: F-18-FDG PET versus CTin Preoperative Staging

4.5 P. Theissen, P.M. Schneider, S.E. Baldus, A. Jost, A.H. Hölscher, H. Schicha
(Cologne):
Monitoring of Tumor Response to Neoadjuvant Radiochemotherapy ofEsophageal
Carcinoma by F-18-FDG-PET

4.6 R.P. Baum, F. Griesinger, A. Niesen (Bad Berka):
Correlation of FDG-PET Measurements with Morphometric Tumor Response after
Induction Chemotherapy and Adjuvant Radiotherapy in Stage III Non-Small Cell
Lung Cancer (NSCLC)

Session 5 9.1.2002 Hall "Gasteiner Saal" 18:00-19:05

Infection; Lung

Chairmen: J. Martin-Comin (Barcelona)
J.N. Talbot (Paris)

5.1 F.H.M. Corstens (Nijmegen):
New Perspectives in Infection Imaging (Invited Lecture)

17
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5.2 G. Villa, G. Mariani, C. Augeri, F. Pipino, G. Paganelli, M. Chinol (Genova):
Infection Imaging with 99mTc-Biotin in Patients with Prosthetic Hip Replacement

5.3 N.W. Garvie, F. Salehzahi, L. Kuitert (London):
The Accuracy of Clinical and Biochemical Estimates in Defining the Pre-Test
Probability of Pulmonary Embolism

5.4 D. Cantalupi, I. Masaneo, C. Poti (Aosta):
Our Experience to Keep V/Q Scan a Mandatory Tool if: a) Safe to Operators and b)
Reported for PE with Pre-/Post-Test Probability and for Other Respiratory Problems
to Internists

Session 6 9.1.2002 "Haus Austria" 21:00-23:00

Fireside Conference:

"Standardization. Nuclear Medicine in the Context of the European Directive"

Chairmen: L.K. Harding (Birmingham)
A.K. Padhy (IAEA, Vienna)

6.1 L.K. Harding (Birmingham):
Introduction

6.2 S.A. Larsson (Stockholm):
The Scandinavian Solution

6.3 M. Clausen (Hamburg):
The ISO Solution

6.4 R.A. Dierckx (Gent), J. Kuyvenhoven (Zwolle):
The European Solution

6.5 R. Nicoletti, G. Dobrozemsky, G. Minear, H. Bergmann (Graz):
An Austrian Framework for PET Quality Control

V. Fidler, M. Prepadnik (Ljubljana): Invited Discussion

18
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Session 7 10.1.2002 Hall "Gasteiner Saal" 8:30-10:30

Oncology

Chairmen: H J . Biersack (Bonn)
L. Pävics (Szeged)

7.1 M. Gabriel, C. Decristoforo, M. Wenger, E. von Guggenberg, SJ. Mather, R.
Moncayo (Innsbruck):
Comparison of Clinical Imaging Characteristics of99mTc-EDDA/Hynic~TOCwith
111-In-DTPA-Octreotide: First Results of a Prospective Phase II Study

7.2 R.P. Baum, M. Schmücking, S. Fischer, C. Przetak, A. Niesen, H.R. Mäcke (Bad
Berka):
Receptor Imaging with a New Tc-99m Labelled Somatostatin Analogue (Tc-99m
EDDA Trycine-Hynic-TOC): First Clinical Results and Comparison with In-Ill
DOTATOCDuring Radioreceptor Therapy with Y-90 DOTATOC

7.3 O. Kienast, G. Prager, G. Dobrozemsky, B. Niederle, R. Dudczak, A. Kurtaran
(Vienna):
Ectopic Hyperfunctioning Parathyroid Tissue: The Role of Combined CT/SPECT-
Technology

1A G. Villa, G. Agnese, E. Balleari, F. Peschiera, L. Dinatti, G. Mariani (Genova):
99mTc-Sestamibi and 99mTc-Tetrofosmin Scintigraphy in Myeloma Bone Disease

7.5 G. Karanikas, W.J. Kostler, A. Becherer, R. Dudczak, M. Krainer, K. Kletter
(Vienna):
Tc-99m-Tetrofosmin Scintigraphy in Patients with Metastatic Soft Tissue Sarcoma

7.6 E. Kresnik, P. Mikosch, H.J. Gallowitsch, M. Heinisch, O. Unterweger, G. Kumnig, I.
Gomez, P. Lind (Klagenfurt):
18-F-FDG Positron Emission Tomogrpahy in the Preoperative Assessment of
Thyroid Nodules in an Endemic Goitre Area

7.7 D. Moka, M. Dietlein, K. Raffelt, J. Hahn, H. Schicha (Cologne):
Differentiation between Healthy Thyroid Remnants and Tumour Tissue after
Radioiodine Therapy in Patients with Differentiated Thyroid Carcinoma Using In-
Vitro Phosphorus-31 Magnetic Resonance Spectroscopy

7.8 M.A.B.D. Plaizier, J.J.P.M. Pieters, J.F. Hamming, C. van der Heul, J. Misere
(Tilburg):
Papillary Thyroid Carcinoma, Dermoid Cyst and Polycystic Ovary Syndrome; a
Case Report

19



SCIENTIFIC PROGRAMME

7.9 G. Wolf, R.M. Aigner, T. Schwarz, M.P. Lorbach (Graz):
Metastasis in the Pancreas of a Primary Carcinoma of the Thyroid Gland
Diagnosed by F18-FDG-PET

Session 8 10.1.2002 Hall "Gasteiner Saal" 11:00-12:30

Round Table: Therapy

Chairmen: S.N. Reske (Ulm)
***

Participants:
W. Becker (Goettingen), T. Behr (Marburg), D. Bunjes (Ulm), H.R. Mäcke (Basel), A.
Syrota (Orsay):

Modern Concepts of Endogenous Radiotherapy: Antibodies, Peptides, Genomic
Probes

Session 9 10.1.2002 Hall "Gasteiner Saal" 13:00-14:30

Lunch Symposium*

Thyroid Update

Chairmen: H. Fritzsche (Feldkirch)
R. Moncayo (Innsbruck)

9.1 A. Heufelder (Munich):
The Sodium/Iodide Symporter (Invited Lecture)

9.2 C. Pirich (Vienna):
The Thyroid and the Heart (Invited Lecure)

9.3 M. Weissel (Vienna)
The Thyroid and Pregnancy (Invited Lecture)

^sponsored by MERCK
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Session 10 10.1.2002 Hall "Gasteiner Saal" 16:00-16:45

Emeritus Lecture

Chairman: R. Höfer (Vienna)

10.1 A. Pinchera (Pisa):
Diagnostic Thyroidology: Radioiodine and Beyond

Session 11 10.1.2002 Hall "Gasteiner Saal" 17:15-19:00

Cardiology; Neurology; Nephrology

Chairmen: J. Czernin (Los Angeles)
J.T. Kuikka (Kuopio)

11.1 P. Theissen, C. Albus, R. Griebenow, P. Son, K. Koehle, H. Schicha (Cologne):
Effects of a Novel Multimodal Group Intervention on Myocardial Perfusion in
Patients with Coronary Heart Disease

11.2 D. Moka, C.A. Schneider, R. Wagner, E. Erdmann, H. Schicha (Cologne):
Is a Cessation of an Angiotensin-Converting Enzyme Inhibitor Medication
Necessary prior to a Stress Myocardial Scintigraphy?

11.3 J.T. Kuikka, E. Vanninen, M. Äikia, M. Könönen, R. Vanninen (Kuopio):
Heterogeneity and Redistribution of Cerebral Blood Flow (CBF) after Carotid
Endarterectomy

11.4 W. Peschina, A. Conca, H. Fritzsche, P. König (Feldkirch):
Simultaneous Effect of Chronic Repetitive Transcranial Magnetic Stimulation on
RCBF and RCMR in Depressive Patients

11.5 L. Pävics, Gy. Szekeres, Z. Janka (Szeged):
123I-IBZM SPECT in Schizophrenic Patients Treated with Qutiapine

11.6 E.A. Clarke, A. Notghi, S.R. Hesslewood, L.K. Harding (Birmingham):
Sincalide-The Final Protocol

11.7 M. Sämal, H. Bergmann, C.C. Nirnmon, A. Mostbeck, A. Staudenherz, R. Dudczak
(Prague):
Utility of the Whole-Kidney and Parenchymal Time-Activity Curves for a Prediction
of Diuretic Response
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11.8 B.K. Das, M.S. SentMlnathan, P.K. Pradhan, T.K. Jeloka, R.K. Sharma (Lucknow):
Assessment of Peritoneal Membrane Permeability by Tc-99m DTP A Excretion in
Patients Undergoing CAPD

Session 12 11.1.2002 Hall "Gasteiner Saal" 8:30-10:00

Image Processing and Instrumentation

Chairmen: E. Busemann-Sokole (Amsterdam)
A.E. Todd-Pokropek (London)

12.1 A.E. Todd-Pokropek (London):
Medical Image Networks Using Standards; Is DICOM the Lord of the Rings?
(Invited Lecture)

12.2 S. Dresel, C. Vollmar, S. Sengupta, K. Hahn (Munich):
Integration of Gamma Camera and PET Devices of Multiple Vendors in Several
Locations

12.3 H. Boyen, F. Van Reeth, E. Flerackers (Diepenbeek):
Multi-Dimensional Medical Images Compressed and Filtered with Wavelets

12.4 E. Busemann Sokole, L.S. Graham, A. Todd-Pokropek, A. Wegst, C.C. Robilotta
(Amsterdam):
A Quality Control Atlas for Scintillation Camera Systems

12.5 F. Salehzahi, N.W. Garvie (London):
Filters in SPECT Reconstruction - Can a Single Filter Be Used for all SPECT
Studies?

12.6 T. Seierstad, T. Bogsrud, A. Skretting (Oslo):
Influence of Total Rotation Angle and Arm Positions on the Reconstructed Count
Distribution in Cardiac SPECT Studies Performed without Attenuation Correction:
Simulations Based on CT Images

Session 13 11.1.2002 Hall "Gasteiner Saal" 10:30-12:00

Clinical PET II

Chairmen: A. Bischof-Delaloye (Lausanne)
M. Schwaiger (Munich)
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13.1 J.N. Talbot (Paris):
Clinical Impact of [18f]FDG-Pet in Oncology Evaluated by the Referring
Physicians During Year 2000

13.2 M. Voth, T. Opfermann, S. Käpplinger, A. Sperling, D. Gottschild (Jena):
Clinical Oncology - Comparison of Two-Dimensional and Three-Dimensional
Acquisition in Oncological Patients

13.3 M. Voth, B. Böhm, J. Scheele, D. Gottschild (Jena):
Whole Body F-18-FDG-PETfor the Preoperative Evaluation of Patients with
Primary and Secondary Liver Tumors

13.4 F. Montravers, D. Grahek, K. Kerrou, N. Younsi, Y. Petegnief, J.N. Talbot (Paris):
A Comparison of Dedicated and Hybrid PET Imaging in Detection of Recurrences
of Colorectal Cancer with [18F] - FDG

13.5 F. Montravers, K. Kerrou, D. Grahek, Y. Petegnief, N. Younsi, J.N. Talbot (Paris):
Modification of Patient Management When Using FDG-PET in Detection of
Recurrences ofColorectal Cancer: 18 Month-Experience

13.6 G. Wolf, R.M. Aigner, G. Schultes, T. Schwarz, R. Nicoletti, M.P. Lorbach (Graz):
Pre-Operative Image-Fusion of CT and PET Data Sets in Oral-Maxillo-Facial
Carcinoma

13.7 A. Kurtaran, S. Wächter, B. Djavan, A. Becherer, S. Li, R. Dudczak, K. Kletter
(Vienna):
Carbon-11 Acetate Pet Imaging in Recurrent Prostate Cancer

Session 14 11.1.2002 Hall "Gasteiner Saal" 12:30-13:30

Therapy

Chairmen: J. Fettich (Ljubljana)
V.R. McCready (Sutton, Surrey)

14.1 V.R. McCready, J.M. O'Sullivan, D.P. Dearnaley, A.R. Norman, J. Treleaven, G.
Cook (Sutton, Surrey):
A High Activity Rhenium-186 HEDP with Peripheral Blood Stem Cell Support
Phase I Study in Hormone Refractory Prostate Cancer Patients with Skeletal
Metastases

14.2 T. Petrich, H.J. Helmeke, GJ. Meyer, W.H. Knapp, E. Pötter (Hannover):
Radioastatine and Radioiodine Uptake Characterization in Sodium Iodide
Symporter- Expressing Cell Lines
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14.3 J. Kropp, K. Reynen, U. Koeckeritz, R.R. Runge, A. Schmeisser, R.H. Strasser
(Dresden):
The Dresden In-Stent Réstenoste Radiation Trial (DIRRT) with Liquid-Filled 188Re
Balloon

14.4 M. Hofmann, J. Fitschen, MX. Oei, A.R. Boerner, D. Otto, B.O. Knoop, L. Geworski,
D. Otto, H. Maecke, H. Kaibacher, W.H. Knapp (Hannover):
Using Ga-67/68-DOTA TOC for Pretherapeutical Dosimetry

Poster Session I 9.1.2002 Room "Bregenz" 14:00 -14:45

Bone; Case Reports; Endocrinology; Therapy

Chairmen: R. Aigner (Graz)
W. Langsteger (Linz)

15.1 W. Weidinger, M. Hatzl-Griesenhofer, R. Pichler, H. Huber, W. Maschek (Linz):
Bone Scanning in Patients with Low Back Pain Following Minimal Trauma

15.2 G. Zettinig, S. Maca, R. Horvat, A. Kurtaran, R. Dudczak, T. Barisani (Vienna):
Twenty-One Year Old Female with an Iris Tumor: A Case Report

15.3 S. Li, M. Wichlas, M. Peck-Radosavljevic, T. Panger, P. Valent, R. Dudczak, I.
Virgolini (Vienna):
Cross-Competition of Somatostatin with Vasoactive Intestinal Peptidefor Binding to
the Somatostation Receptor Subtype 3

15.4 O. Kienast, T. Traub, J. Kletzmayr, G. Dobrozemsky, F. Kainberger, R. Dudczak, A.
Kurtaran (Vienna):
An Unusual Accumulation of 99mTc-Sestamibi Mimicking an Ectopie
Hyperfunctioning Parathyroid Tissue; Usefulness ofCT/SPECT Technology in a
Single Device

15.5 K. Zaletel, S. Gaberscek, E. Pirnat, S. Hojker (Ljubljana):
Incidence ofHyperthyroidism in Slovenia Since Improved Iodine Supply

15.6 L. Giovanella, L. Ceriani, S. Garancini (Várese):
Clinical Evaluation of the 2nd Generation Radio-Receptor Assay for Anti-
Thyrotropin Antibodies (TRAb) in Graves'Disease

15.7 E. Pirnat, V. Fidler, K. Zaletel, S. Gaberscek, S. Hojker (Ljubljana):
The Early Changes of Thyroid Hormone Concentrations after 13II Therapy for
Graves'Hyperthyroidism - The Role of Pretreatment with Methimazole
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15.8 V.R McCready, D. Binnie, Francesca BufFa (Sutton, Surrey):
Quantitative Evaluation ofRadiodine Ablation of the Thyroid in Patients with
Differentiated Thyroid Carcinoma

15.9 P. Riva, G. Franceschi, N. Riva, M. Casi, M. Santimaria (Cesena):
Treatment of Skeletal Metastases from Different Tumours by means ofMultple
Courses ofSm-153-EDTMP: Feasibility, Safety and Effectiveness

Poster Session II 9.1.2002 Room "Bregenz" 14:45 -15:30

Clinical PET; Oncology; Sentinel Lymph Node Scintigraphy; Neurology;
Paediatrics

Chairmen: G. Galvan (Salzburg)
W. Maschek (Linz)

16.1 T. Schwarz, R.M. Aigner, G. Wolf (Graz):
FDG-PET and Ultrasound as Complementary Modalities in Malignant Melanoma
Restaging

16.2 M. Hofinarm, B. Hertenstein, A.R. Boerner, D. Otto, W.H. Knapp (Hannover):
18-F-FDG-PET in Pretherapeutical Determination of Extra Medullary Involvement
prior to Re-188-Antibody Guided Myeloablative Therapy

16.3 C. Alexander, G. Pistorius, G. Feifel, CM. Kirsch (Homburg/Saar):
Biokinetics of Indium-Ill Labeled Platelets after Cryotherapy of Hepatic
Metastases

16.4 M. Cortes, A. Fernandez, E. Benito, D. Azpeitia, Y. Ricart, A. Escobedo, J. Martin-
Comin (Barcelona):
Do Tumor Size or Patient Age Influence the Accuracy of Sentinel Lymph Node (Sn)
Detection in Breast Cancer?

16.5 J. Grimm, T. Lantzsch, G. Seliger, J. Buchmann, H. Koelbl, T. Mende (Halle):
Sentinel Lymph Node (SLN) Detection in Vulvar Cancer

16.6 C.M.M. Guimaraes, D.S. Barro, J.B. Antonucci, R.D. Moreira, L.M.S. Neto, J.F.
Resende (Rio de Janeiro):
Lymphoscintigraphy and Radioguided Biopsy of the Sentinel Node in Cutaneous
Melanoma

16.7 M. Wissmeyer, J.P. Wielepp, L. Geiger, K. Lövblad, F. Donati, D. Luescher, T.
Krause (Berne):
Comparison of Benzodiazepine Receptor SPECT and 18F-FDG PET using a
Coincidence Detection Camera in Patients with Temporal Lobe Epilepsy:
Preliminary Results
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16.8 L. Pävics, J. Kaiman, T. Sera, Z. Janka, L. Csemay (Szeged):
Blood Flow Changes in Alzheimer's Disease Induced by Lactate

16.9 Shazia Fatima (Islamabad):
Gastroesophageal Reflux (GER) and Respiratory Disease in Children

Poster Session III 10.1.2002 Room "Bregenz" 15:00 -15:45

Instrumentation; Radiopharmaceutical sciences; Inflammation; Cardiology

Chairmen: A. Kroiss (Vienna)
R. Nicoletti (Graz)

17.1 A. Skretting, B.A. Graff, Y. Kvinnsland (Oslo):
Measurement with a Digital Autoradiography Instrumnet of the Distribution of
18F-FDG and 99mTcO4- in a Tissue Section from a Melanoma Xenografi

17.2 V. Fidler, M. Prepadnik (Ljubljana):
Upgrading of Analogue Gamma Cameras with PC Based Computer System

17.3 B. Ibi, G. Dobrozemsky, H. Bergmann (Vienna):
Determination of Optimum Acquisition Parameters for a Gamma Camera-PET-
System Using the NEMA Body Phantom

17.4 H. Huber, G. Maschek, R. Pichler, I. Giesen, M. Hatzl-Griesenhofer, W. Maschek
(Linz):
Radiotracer Injections Through Microfilters

17.5 H. Eidherr, A. Becherer, H. Viernstein, K. Kletter, R. Dudczak (Vienna):
Evaluation oflodogen-Coated Tubes for 1251-Iodination of Monoclonal Antibodies

17.6 Gy. Töth, L. Pävics, M. Csfszar, Zs. Szakonyi, F. Fülöp, J. Környei (Budapest):
Fast, on the Spot Preparation ofPure[99mTc]TRODAT-l

17.7 A. Soriano, A.M. Ga-Vicene, M. De la Torre, S. Rodado, V.M. Poblete, R. Alcazar
(Ciudad Real):
Value ofScintigraphy with 99mTc-HMPAO-WBCin the Diagnosis of Infections
Related to Continuous Ambulatory Peritoneal Dialysis (CAPD)

17.8 S.I. Koukouraki, A. Velidaki, H. Vavournakis, V. Prassopoulos, A. Hatjipavlou, N.
Karkavitsas (Iraklion):
The Diagnostic Value of Monoclonal Antibody Scan (Leucoscan) Compared with
99mTc MDP Bone Scan and 67Ga in Diagnosing Bone and Joint Infection
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17.9 C. Groselj, M. Kukar (Ljubljana):
Improving the Accuracy of Myocardial Perfusion Scintigraphy Results by Machine
Learning Method

Poster Session IV 10.1.2002 Exhibition Area 10:30-17:00

The Industry Corner

Latest Developments in Quantitative PET Imaging
(Attenuation, Scatter, Scaling, Reconstruction)

Guided Poster Tour conducted by A. Todd-Pokropek (London)

Meeting Points:

• GE Booth:
• PHILIPS Booth:
• SIEMENS Booth:

10.1.2002
10.1.2002
10.1.2002

10:30-10:45
12:30 -12:45
16:45-17:00
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2.4

Rhenium-188 - Advantages and Clinical Potential for Use of a Readily Available, Cost
Effective Therapeutic Radioisotope for Applications in Nuclear Medicine, Oncology and

Interventional Cardiology

F. F. (Russ) Knapp, Jr.

Nuclear Medicine Group, Oak Ridge National Laboratory (ORNL), Oak Ridge, TN, USA

Carrier-free rhenium-188 (Re-188) is readily available from the alumina-based tungsten-
188/rhenium-188 generator system and has many attractive properties for a wide variety of
therapeutic applications. The 16.9 h half-life, emission of the 2.2 MeV beta particle and
versatile chemistry make Re-188 an important candidate for applications where high radiation
penetration is required. In addition, emission of a gamma photon (155 KeV, 15%) permits
evaluation of biodistribution, pharmacokinetics and dosimetry estimates. The long physical
half-life of the tungsten-188 (W-188) parent (ti# 69 days) and consistent generator
performance - with high Re-188 yields and low W-188 parent breakthrough - result in an
indefinite shelf-life of several months, dependent on the levels of Re-188 required. Post
generator elution in-growth of 62% of Re-188 after 24 hours in combination with high
elution yields (75-85 %) result in 50% daily yields of the maximal Re-188 available. In
addition to research being conducted for the development of a wide variety of new therapeutic
radiopharmaceuticals and devices, Re-188 is also being evaluated in physician-sponsored
clinical trials in over 15 countries, with applications in nuclear medicine, oncology and
interventional cardiology. One major current clinical application involves post-angiographic
treatment of arterial segments following PTCA using Re-188 perrhenate or MAG3 liquid-
filled balloons as an effective and cost-effective approach for inhibition of the hyperplastic
response to vessel damage, which delivers uniform dose to the vessel wall. Re-188-HEDP is
being used for palliation of metastatic bone pain palliation. This agent is readily prepared
from a simple "kit" and provides pain palliation as effective as other commercially available
agents. The use of the Re-188-labeled Anti-NCA-95 antibody (BW 50/183; CD66 a,b,c,e) in
conjunction with external beam irradiation and chemotherapy is an effective method for
"conditioning" prior to stem cell rescue in leukemia patients. In addition to the development
of the Re-188-P2045 peptide for the potential clinical treatment of lung tumors, a variety of
other Re-188-labeled peptides and antibodies are being evaluated for tumor therapy, and Re-
188-Lipiodol is being used for palliative therapy of hepatocellular carcinoma in IAEA-
supported trials. Installation of the W-188/Re-188 generator in a centralized radiopharmacy
would be expected to optimize the availability and costs of Re-188. This presentation will
provide an overview of the current and expected broader role of Re-188 as an important
therapeutic radioisotope.
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3.1

Pharmacokinetics and Imaging Properties in Patients of "mTc-N4-Octreotate, a
Promising New Radiopharmaceutical to Image Somatostatin Receptor Positive Tumours

C. Decristoforo1, T. Maina2, B. Nock2, P. Sotiriou3, P. Cordopatis3, E. Chiotellis2, R.
Moncayo1

'Universitätsklinik für Nuklearmedizin, Innsbruck, Austria; 2Demokritos, Athens, Greece,
3University of Patras, Patras, Greece

Aim: Technetium-99m labelled somatostatin (SST) analogues have a great potential in
oncological nuclear medicine. The tetramine (N4)-derivatised octreotate (Demotatel) can be
labelled with 99mTc at high specific activities. This tracer shows a high affinity to SST
receptors, high tumour uptake in an animal tumour model and high stability in vivo. The aim
of this study was to evaluate the imaging properties and the pharmacokinetics of this
promising new radiopharmaceutical in a small series of tumour patients.
Methods: The study was approved by the local ethical committee. 99mTc-labelling of
Demotate 1 was performed under alkaline conditions at room temperature using 15ug of
peptide and l,l-l,8GBq 99mTc. After neutralization and sterile filtration the preparation was
used without further purification. Radiochemical purity was determined by RP-gradient
HPLC and TLC. Sterility of each preparation was checked. So far three patients have been
included in the study. The diagnoses were: carcinoid tumour n=l and endocrine pancreatic
tumours n=2. All of them with a previously positive somatostatin receptor scintigraphy and
and tumour positive CT and/or ultrasound. Patients were injected with 500-550MBq 99mTc-
Demotate 1. Blood samples were taken at various time points up to 24 h p.i., urine was
collected up to 6 h p.i. Planar images were acquired at 15-30 min, 1-2 h, 4hr and 24 h p.i. with
additional SPECT imaging at 4 h.
Results: Radiochemical purity always exceeded 95% up to 4 h p.i. Blood excretion was very
rapid with <2%DD in plasma after 1 h. Urinary excretion was rather low with <20%DD after 6
h and only intact peptide could be found in urine. Patients showed no sclinical signs of side
effects due to the injected peptide. Somatostatin receptor positive tumours were rapidly
visualized as early as 15 min p.i.. Organs of predominat normal uptake were the spleen and
the kidneys. In contrast to other radiolabelled octreotide derivatives maximum tumour/organ
ratios were already observed 1-2 h p.i. with tumour uptake also reaching a maximum (up to
19%ID) at 1-2 h p.i.. All somatostatin receptor positive lesions visualized with 99mTc-
Demotate were true positive in comparison to previous scintigraphies.
Conclusion: 99mTc-N4 derivatised peptides for labelling with 99mTc show promising
properties for receptor imaging in vivo. 99mTc-N4-Octreotate (Demotate 1) is suitable to
image SST-receptor positive lesions in patients, shows rapid pharmacokinetics with some
differences compared to mIn-DTPA-Octreotide. Further patient studies are currently
performed.
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99mTc-Hynic-Minigastrin 1: A Promising Radiopharmaceutical for Imaging
Gastrin/CCK-Positive Tumours: Preclinical Evaluation

von Guggenberg E1, Behe M2, Behr T2, Decristoforo C1

^niv.Klinik f.Nuklearmedizin, Innsbruck, Austria 2Dept.Nuclear Medicine, Marburg,
Germany

Aim: Gastrin/CCK receptors are overexpressed in a number of tumours such as MTC and
SCLC. Therefore Gastrin analogues binding to the CCK-B receptor are promising peptides
for Nuclear Medicine imaging. Recently Minigastrin 1 has been labelled withl 131I, m I n and
90Y (Behr et al 1999). HYNIC as bifunctional chelator has shown favourable properties for
99mTc-labeling of small peptides. The aim of this study was the preparation, Tc-labelling
and evaluation in vitro and in vivo of HYNIC-Minigastrin 1.
Methods: HYNIC-Minigastrin 1 was prepared by coupling protected HYNIC to Minigastrin
immobilised on a resin, followed by TFA cleavage and HPLC purification. The peptide was
characterised by RP-HPLC and MS. 99mTc-labelling was performed using different coligands,
such as Tricine, EDDA, Tricine ternary ligand systems, hi vitro stability was tested in plasma
and towards cystein, plasma protein binding was determined. Receptor binding assays using
a CCK-B receptor positive cellline (AR4-2J) were performed and biodistribution in normal
Wistar rats was studied with a Gamma camera followed by dissection.
Results: At specific activities >lCi/umol HYNIC-Minigastrin 1 could be labelled with yields
>95% only using Tricine as coligand. Other coligands or addition of a ternary ligand failed to
give reasonable labelling yields. Two isomers of 99mTc-Tricine-HYNIC-Minigastrin 1 were
observed. At higher temperature quantitative yields of a stable isomer with high
hydrophilicity, low protein binding and low intestinal excretion in rat biodistribution studies
was obtained. Overall biodistribution in rats was similar to mIn-DTPA-Minigastrin 1 with
rapid renal excretion and high kidney retention. 99mTc-Tricine-HYNIC-Minigastrin could be
displaced by unlabelled Minigastrin from AR4-2J cell-membranes.
Conclusion: A Gastrin derivative could be labelled at high specific activities with 99mTc
showing isomerism dependent on labelling conditions. 99mTc-labelled HYNIC-Minigastrin 1
shows promising in vitro and in vivo properties and favourable biodistribution for in vivo
tumour imaging. Further evaluation of receptor binding, internalisation and tumour uptake
studies are currently in progress.

AT0200338 3.3

Comparison of Carrier-Addid ["mTc]EDTMP and Carrier-Free Preperations of [99mTc]
EDTMP and [99mTc] DPD

A. Krcal, M. Mitterhauser (*),K. Kletter, R. Dudczak, and C. Pinch

Department of Nuclear Medicine, AKH Vienna

(*) Hospitalpharmacie, AKH Vienna

Aim: High uptake of bone-seeking radiopharmaceuticals in malignant bone lesions is a
prerequisite for adequate bone scanning. Visual image analysis is impaired due to high soft-
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tissue activity with currently available [99mTc]-EDTMP-kits. This study aimed to compare
carrier-added [99mTc]-EDTMP with carrier-free [99mTc]-EDTMP and [99mTc]-DPD
preparations in clinical routine.
Methods: 15ug and 150ug perrhenic acid respectively were added to [99m Tc]-pertechnetate
(>6GBq in 3ml phys. saline). The solution was then transferred into a vial, containing lmg of
EDTMP, 3.6mg stannous(II)chloride and 10mg ascorbic acid under inert conditions. Under
vigorous stirring the reaction mixture was heated to 45 °C for lOmin. After cooling down to
room temperature the labelling mixture was sterile filtrated (Millipore 0.22um). Quality
control was performed using radio-ITLC (Whatman SG; acetone or ethanol: Rf
perrhenate/pertechnetate 0,87, colloid/product 0.05; phys. saline: Rf colloid 0.00,
perrhenate/pertechnetate and product 0.9) allowing rapid and efficient assessment of the
product. Carrier free [99mTc]-EDTMP and [99mTc]-DPD were prepared according to
instructions of the manufacterer. Clinical studies were performed in 29 patients according to a
routine bone scanning protocol by injecting 700-800 MBq of the respective tracer and whole
body imaging 3h thereafter.

Results: Radiochemical purity and radiochemical yield relied on various parameters such as
concentration of carrier and reducing agent and reaction conditions (pH, reaction time,
temperature). Means of the labelling yield were 22% for the preperation using 150ug of
carrier (5 preperations), 80% for the preperation using 15ug of carrier (10 preperations) and
91% for the carrier free products (5 preperations). Radiochemical purity was >96% in all
experiments. Colloid was formed in very low amounts, and was completely removed by
sterile filtration.
m clinical studies quantitative analysis demonstrated a significant (p < 0.05) increase in
bone/soft tissue ratio and bone lesion/normal bone ratio especially for the preperation using
15ug of carrier compared to carrier-free products, resulting in a better image quality in
patients. This finding of a better uptake in bone tissue could be explained by different
complex-parameters such as size, polimerisation grade of the radioligand and a mixture of
central atoms in the complex as well as stability parameters in the blood compartment.

Conclusion: Our new method of "co-labelling" with a different central atom allows fast and
efficient preparation of Re/[99mTc]-EDTMP with high stability, good radiochemical purity and
sufficent radiochemical yield. The product offers promising properties for clinical application.

34 AT0200339

A New Route for the Synthesis of 0-(2-[18F]Fluoroethyl)-L-Tyrosin Using Distilled
2-[18F]FluoroethyIbromide

W. Wadsak1'3, J. Schmaljohann2, B. Keppler3, K. Kletter1

department of Nuclear Medicine, University of Vienna, Austria; 2Department of Neurology,
University of Bonn, Germany; 3Department of Inorganic Chemistry, University of Vienna,

Austria

Aim: Positron emission tomography (PET) is a powerful diagnostic method for oncological
questions. Therefore, the demand for new F-18 labelled radiopharmaceuticals is significant.
Fluoroalkylation is a well known technique to provide no-carrier-added F-18 labelled
radiotracers in high yields. The aim of this work was to establish a synthesis of O-(2-
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[18F]Fluoroethyl)-L-tyrosine ([18F]FET) using a fluoroalkylation synthesis route that can be
easily automated for routine purpose.
Methods: Synthesis of [18F]FET was performed in two steps: first, 2-[18F]fluoroethylbromide
([18F]F-EtBr) was prepared by nucleophilic substitution of [18F]fiuoride with either 1,2-
dibromoethane or 2-bromoethyltriflate in acetonitrile at 95°C. In the second step, [18F]F-EtBr
was distilled at 85°C in a weak stream of nitrogen, trapped in DMSO or DMF and then added
to a suspension of L-Tyrosin di-sodium salt in DMSO. Chemical and radiochemical purity
were controlled by analytical HPLC (RP-18, 5um, 250 x 4mm; mobile phase for step 1:
60% water:ethanol:acetic acid = 87.5:10:2.5 (2.5g/l ammonium acetate, pH=3.5), 40%
acetonitrile; mobile phase for step 2: water:ethanol:acetic acid = 87.5:10:2.5 (2.5g/l
ammonium acetate, pH=3.5)).
Results: The use of 1,2-dibromoethane in the first step led to higher amounts of chemical
impurities in the product because of co-distillation of 1,2-dibromoethane with [18F]F-EtBr
under the conditions previously described (formation of O-(2-Bromoethyl)-L-tyrosine).
Hence, the use of 2-bromoethyltrifiate as precursor was necessary for the purification by
distillation (quantitative separation from the excess of precursor). Synthesis of [18F]FET was
completed in less than 80min, yet giving 14-26% [18F]FET overall (radiochemical yield). For
[18F]F-EtBr the radiochemical yield was 50-75% with a radiochemical purity of 85-99% after
distillation. The radiochemical purity of [l8F]FET was 64-90% before HPLC purification.

' Conclusions: The presented route to synthesise [18F]FET can easily be automated and leads
to high yields in acceptable times. Distillation of [18F]F-EtBr therefore is a valuable
alternative to the reaction with 2-[18F]fluoroethyltosylate and subsequent purification by
reversed-phase HPLC (Wester et al., J.Nucl.Med, 1997) or by solid phase extraction (Wadsak
et al., Nuklearmedizin, 2001). Hence, the further use as a routine tool for [I8F]fluoroethylation
is probable.

AT0200340 3-5

Synthesis and Quality-Control of (R)-[O-Methyl-nC]Metomidate for PET

M. Mitterhauser 1>3'4, J. Schmaljohann2, H. Viernstein3 and K. Kletter 4

1 Anstaltsapotheke des AKH Wien, Isotopenapotheke
2 Klinik für Neurologie, Universität Bonn

3 Inst, für Pharmazeutische Technologie und Biopharmazie, Universität Wien
4 Univ.-Klinik für Nuklearmedizin, AKH Wien

Aim: The purpose of this study is to evaluate PET with the tracer nC-metomidate as a
method to identify adrenal cortical lesions. A fast and feasible synthesis and quality control
method was modified and improved for this 11-D-hydroxylase inhibitor to fulfill our demands
for PET.

Methods: (R)-[O-methyl-nC]metomidate was prepared by the reaction of nC-methyl iodide
with the tetrabutylammonium salt of the free acid of metomidate as precursor. The salt was
prepared by dissolving 1 mg of the acid in lOOul dichloromethane under addition of 5.2ul of
0.77M tetrabutylammoniumhydroxide, evaporation of the solution to dryness and
reconstitution of the precursor in 300ul DMF. The l ̂ -methyl iodide was trapped in this
DMF-solution and the methylation reaction was carried out at 130°C for 4 minutes. After
addition of water the product was purified with a preparative HPLC (uBondapak C18 5um
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200mm x 10mm, flow 6ml/min, wavelength 254 nm, solvent 0.3M HC1 in saline/Ethanol
65/35). The product fraction was diluted with saline and sterile filtrated (Millipore 0.22um).
Quality control was performed with analytical HPLC (C18 uBondapak, flow lml/min,
wavelength 254nm, solvent 50mM ammoniumformiate buffer pH3.5/acetonitrile:water (50:7)
40/60), GC analysis (Poraplot Q isotherm 200°C, split rate 10, flow 350) on residual solvents
showed no remaining residues in the applicable solution and osmolality and pH were
measured.

Results: The uncorrected yields of (R)-[O-methyl-nC]metomidate were 5-10%
(corresponded to EOB, synthesis time: 40min, specific activity 500Ci/mmol), whereas
highest losses of activity confer to the transformation of the [nC]- carbondioxide to [UC]-
methyl iodide (~50%). The radiochemical purity is higher than 97%, where the main
impurities appear as [nC]-methanol and [nC]-methyl iodide. No residual solvents (DMF,
Dichloromethane) could be detected in the final product, due to the complete removement by
the preparative HPLC.
First clinical results will be presented at the congress.

Conclusions: PET with uC-metomidate has the potential to be an attractive method for the
characterisation of adrenal masses with the ability to discriminate lesions of adrenal cortical
origin from noncortical lesions. The adopted and improved synthesis method allows the fast
routine support of [nC]-metomidate for at least two patients per synthesis with a high
reproducible standard.

3.6 AT0200341

Evaluation of PET Radioligands for the Neuronal Nicotinic Acetylcholine Receptor

R. Schoeribächler, **Nan-Horng Lin and G. Western

Center for Radiopharmaceutical Science and *Central Biological Laboratory, University
Hospital Zürich and **Abbott Laboratories, Abbott Park, IL USA

A-l 86253.1, a compound made by Abbott laboratories, was labelled with carbon-11 and
evaluated as a PET ligand for the neuronal nicotinic acetylcholine receptor (nAChR).
The compound was labelled with C-ll by methylation with HC-Mel of the desmethyl
precursor A-l83828.1. The affinity of A-186253.1 for the a4ß2 and the a7 subtype of the
nAChR was determined in displacement studies. PET-studies were performed in rats and pigs
Inhibitory constants (Kj) vs. cytsine were 461 ± 99 pM for A-186253.1 and vs a-
Bungarotoxin >100 pM. which means a very high selectivity for the oc4ß2-receptor
(>227,000)
Highest uptake of [nC]-A-l 86253.1 was observed in the thalamus where an increase in
radiotracer uptake was seen until 45 min p.L. Thereafter, the radiotracer concentration
remained constant until the end of the scan indicating slow washout of [nC]-A-l86253.1.
Application of cold A-l 86253.1 (0.5 mg/kg) 40 min p.i. resulted in a decrease in radiotracer
concentration in the thalamus and the cortex indicating displacement of [nC]-A-186253.1.
Blockade studies with cytisine (0.5 mg/kg), a selective ligand for the cx4B2 nicotinic receptor,
showed just a slight reduction of the radioligand uptake in the thalamus and in the cortex
whereas the blockade with cold A-l86253.1 (1 mg/kg) resulted in a 50 % reduction. These
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results suggest, that 50% of the [nC]-A-186253.1 in the brain corresponds to specifically
bound radioligand, but not to the a4ß2 subtype of the nicotinic receptor.

AT0200342 3.7

211At Production and Recovery: First Results of a New Start

G.-J. Meyer, H.-J. Helmeke, W.H. Knapp

Klinik für Nuklearmedizin, Medizinische Hochschule Hannover (MHH), Germany

Aim: 211At is the only alpha-emitting isotope which can be introduced into organic molecular
structures by covalent chemical binding and possesses superior decay characteristics for
therapeutic applications when compared with other alpha emitters. However, its production
requires a minimum of 27,5 MeV alpha-particles, which are relatively rarely available. In
view of the revival of alpha-therapy approaches a production of 211At has been set up at the
MHH cyclotron (MC-35). The first aim of this project was to establish a target- and work-up-
system for the reliable production of several ten MBq-quantities of 211At for animal- and cell-
research.
Methods: An aluminum-target-system holds a 1.3cm diameter Bi-disc of 0,25 mm thickness.
The disk is pressed onto a the aluminum backing with 2 tons/cm2. The front is covered with a
125 um AI foil, cooled by a He-jet which is separated from the vacuum by a 250um Ti foil.
Starting with 27.5 MeV alpha-particles the resulting target-energy is 25 MeV. This relatively
low energy is choosen to avoid any contamination with 210At and 210Po (1) in the first
experimental period. A beam current of lOuA for 15 min (9 mCoulomb) yields 16.4 MBq
21'At theoretically. Astatine is recovered from the target by a dry destination technique, using
various gases as a transport support-medium. The small all-quarz destillation-apparatus is
heated up to 900°C. Astatine is recovered in a small coolable vessel containing various
trapping media. Destillation and trapping can be monitored with small radioactivity monitors.
The whole system fits in a cubical 0.5m glove box.
Parameter Testing: Continuous monitoring of the destination process allowed to optimize
the heating rate, the transport support-medium and its flow-rate. Various trapping solutions
were tested for their efficiency.
Results: Different beam dispersion in the target seems to influence the release and destination
of Astatine from the molten Bismuth-target. Two different release patterns werde observed.
The first pattern resulted in a first slow, than rapid release, while the other pattern was a
continuous release of Astatine. Both patterns were independent of the transport support-
medium, (air (oxidizing) or nitrogen (inert)), with no significant difference in the overall
release rate of Astatine. The flow rate had a significant effect on the over all destination time
as well as on the trapping efficiancy in the trapping medium. These effects were reversely
related. The overall destination time needed for optimal recovery was 30 min.. The overall
recovery of Astatine in the trapping vessel was ca. 80%, with 20% usually escaping the
trapping solution, unless strongly reducing trapping conditions were applied. All of the
escaping Astatine could be trapped in activated charcoal. The current production conditions
yield 13 MBq 21IAt in aqueous solution routinely which are used in cell-culture- and animal-
experiments.
Conclusion: A target and a recovery system has been installed which yields about 13 MBq
211 At with only 15 min. beam-time. Production improvements of a factor of 30 are
anticipated.
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(1) R.M. Lambrecht, S. Mirzadeh. Int. J. Appl. Radiat. Isot. 36,443-450 (1985)

4 ' 2 AT0200343

18F-DOPA as a Surrogate for HC-Methionine in Non-Invasive Diagnosis of Brain
Tumours

A. Becherer1, M. Szabö1, S. Asenbaum2, C. Marosi3, P. Angelberger4, K. Kletter1

. of Nuclear Medicine, 2Dept of Neurology, 3Dept. of Internal Medicine I, University of
Vienna; 4Austrian Research Center Seibersdorf

Aim: Due to its excellent abilities in tumour imaging 18F-FDG (FDG) has become part of the
clinical routine in oncology. In brain tumours, however, the use of this tracer is hampered by
the high physiological uptake in normal brain tissue. Only high grade brain tumours show an
increased uptake while low grade lesions behave hypometabolic in terms of glucose
utilisation. 1 lC-Methionine (MET) as marker of amino acid metabolism does not suffer from
these problems but the short half-life of 11C restricts MET to centres with an on-site
cyclotron. This study evaluates the use of 18F-DOPA (DOPA) for brain tumour imaging.
Methods: 12 patients underwent PET-scans of the brain with FDG, MET, and DOP A within 3
weeks. Patients were scanned 20 min after tracer administration for 10 min on a full-ring PET
scanner in 3-D mode with elliptical attenuation correction. ROIs were drawn over the tumours
and the corresponding contralateral area; ratios were calculated from the SUV images.
Results: One patient turned out to have no tumour, 3 patients had low malignant gliomas
(grade <2), 3 patients had intermediate grade tumours (grade 2-3), and 4 patients had high
grade tumours (grade >3). One patient had a brain metastasis from a bronchial carcinoma.
Presently, histology is available in 9 patients, in the remaining 2 patients rumour grading is
based on MR spectroscopy characteristics. In FDG-PET 6 lesions presented as cold spots, 4
lesions as hot spots, in 1 patient the lesion was not visualised. MET, as well as DOP A,
showed all lesions as hot spots. Excluding the patient without tumour, the mean ratio
tumour/contralateral ± SD for FDG was 0.999+0.23, for MET 2.059±0.83, and for DOPA
1.985±0.47 (p<0.005 for FDG vs. MET and DOPA, MET vs. DOPA n.s.). DOPA images
were not hampered by basal ganglia uptake.
Conclusion: DOPA is an excellent tracer for functional imaging of malignant brain lesions,
independent from their histological grade. It conjugates the pharmaceutical properties of MET
with the physical advantages of 18F and renders accurate brain tumour imaging feasible to
PET satellites. DOPA therefore might become the more preferable PET-tracer for brain
tumours.
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Staging of GEP Tumors with F18-DOPA PET

M Szabo1, A. Becherer1, M. Raderer2, G. Karanikas1, P. Angelberger3, K. Kletter1

Department of Nuclear Medicine Universitiy of Vienna, Austria, Department of Oncology
Universitiy of Vienna, Austria,3 Austrian Research Center, Seibersdorf, Austria

Aim: Recent studies indicate, that the use of F18 labeled dihydroxyphenyalanine (DOPA) for
PET may be a promising tool in the diagnosis and staging of neuroendocrine tumors. The
purpose of our study was to investigate if there is an additional benefit of F18-DOPA PET
compared to CT/MR and somatostatin receptor scintigraphy in these tumors.
Methods: 12 consecutive patients with histologically verified GEP tumors (10 carcinoids, 1
gastrinoma and 1 glucagonoma) were studied. All imaging modalities were carried out within
3 months; one patient was studied a second time 1 year after the first examination. F18-DOPA
PET was performed with a ring-scanner using 300-400 MBq F18-DOPA i.v. Whole body
images were done 30 and 90 min. after application. For in vivo quality control brain imaging
was done at the end of the study. Iterative reconstruction (OSEM) was used and SUV values
were calculated for the most prominent lesions. Somatostatin receptor scintigraphy was
performed according to a standard protocol (150 MBq Inl 11-DOTA-OCT, planar and SPECT
images 6h and 24h p.i.). The findings for CT/MR, F18-DOPA-PET and Inl 11-DOTA-OCT
were compared in regard to tumor visualization for different anatomical regions (skeleton,
lung, mediastinum, liver, spleen, pancreas and others) and the number of lesions detected
within the region.
Results: 11 out of 12 patients had metastatic disease. Nuclear medicine imaging techniques
showed substantially more lesions in the liver and the skeleton compared to CT/MR. Almost
all lesions seen by CT/MR were also imaged with F18-DOPA PET and Inl 11-DOTA-OCT.
One lung lesion was seen by CT only; Lai 11-OCT missed lung lesions in 2 patients and tumor
involvement of the mediastinum in one patient with positive CT and PET. Overall sensitivity
for imaging of skeleton metastases was better for F18-DOPA than for Inl 11-DOTA-OCT. In
regard to the number of lesions visualized within the anatomical regions F18-DOPA-PET was
clearly superior to Inl 11-DOTA-OCT. Tumor to background ratio was on average 3 to 4
times higher for PET compared to SPECT studies. 30 min. p.i. studies were preferable to 90
min. pi. studies for F18-DOPA-PET.
Conclusion: Functional imaging with F18-DOPA PET and/or Inlll-DOTO OCT is more
sensitive than CT/MR for the detection of metastatic disease in GEP tumors. Overall
sensitivity for F18-DOPA and Inll 1-DOTA-OCT was very similar in our patients. However,
sensitivity by the number of tumor lesions is clearly better for F18-DOPA and contrast for
tumors is much higher in comparison to Inl 11-DOTA-OCT. Therefore F18-DOPA is likely to
clarify equivocal findings seen on mi l 1-DOTA-OCT and to be more sensitive in small
lesions.
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Maxillofacial Carcinomas: F-18-FDG PET Versus CT in Preoperative Staging

R.M.Aigner, G.Schultes1, G.Wolf, T.Schwarz, M.Lorbach, H.Kärcher1

Karl-Franzens University Graz, Division of Nuclear Medicine, 'Division of Maxillofacial
Surgery, Graz, Austria

Diagnosis of maxillofacial malignancies remains a special problem for the diverse
radiological imaging modalities, even in the preoperative stage. MRI and CT are limited
because of artefacts caused by metal implants, metallic crowns and dental implants.
Aim: We analyzed the diagnostic value of F-18-FDG PET as an alternative method for
preoperative evaluation.
Methods: The series consisted of 25 patients. All carcinomas were diagnosed clinically and
histologically verified before the PET and CT-studies were performed. The serum glucose
levels ranged between 80-110 mg/dl. F-18-FDG was injected intravenously in a dose of333 -
370 MBq. Acquisition started between 70-90 min. post injection on a full ring PET scanner
(ECAT EXACT HR+, Siemens, Medical Systems/CTI). Cervical CT was done in all patients,
too. Thoracic CT was performed if there were pathological findings on the PET studies.
Results: FDG-PET: Localized pathological FDG-uptake indicating the primary was observed
in 25/25 patients. Pathological FDG-uptake in ipsilateral lymph node sites was seen in 8/25
patients, in ipsi- and contralateral lymph node sites in 1/25 patients. Lung-metastases were
found in 2/25 patients. Cervical CT: The primary was recongnized in all cases, but multiple
artefacts did not allow to visualize the extension of the tumour in all patients. Ipsilateral
lymph node sites were seen in 7/25 patients (seize: 0.9-1.6 cm), ipsi- and contralateral lymph
node sites in 7/25 patients (seize: 0.8-1.8 cm). Radiological unsuspected lymph nodes < 1 cm
could be seen highly active on the PET-study in 2 patients. On the other hand lymph nodes >
1 cm were inactive on the PET study in 2 patients. Thoracic CT was done after the PET study
in 2/25 patients: the lung metastases recognized with FDG were identified with CT in both
patients, too.
Conclusions: Preoperative lymph node staging is essential in patients with maxillofacial
malignancies in order to choose the individual therapeutic regime. We found FDG-PET
favourably for the visualization of active, i.e. suspicious malignant lymph nodes. Our patients
are a further example that the radiological criterion „seize" has limited accuracy in diagnostic
evaluation of malignancy. Distant metastases are a rare condition at the initial staging of
maxillofacial malignancies, nevertheless they were demonstrated in 8 % of our patients. For
the primary itself the diagnostic role of PET and CT is limited. But the preoperative
importance of CT is established by algorithms for reconstruction of the facial structures
intraoper-atively.
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Monitoring of Tumor Response to Neoadjuvant Radiochemotherapy of Esophageal
Carcinoma by F-18-FDG-PET

P. Theissen1, P. M. Schneider2, S. E. Baldus3, A. Jost1'2, A. H. Hölscher2, H. Schicha1

'Clinic for Nuclear Medicine, 2Clinic for Visceral and Vessel Surgery, and 3Institute for
Pathology; University of Cologne, Germany

Aim: For clinical assessment of neoadjuvant radiochemotherapy (nRCTh) of esophageal
carcinoma reliable in-vivo methods are necessary. Therefore, the capabilities of F-18-FDG-
PET for this purpose were studied.
Methods: 33 Patienten (8 f., 25 m., age 59.1 ± 8.5) with localy advanced esophageal
carcinoma (cT3,Nx,M0) underwent F-18-FDG-PET before and after nRCTh. All tumors were
resected after nRCTh by transthoracic en-bloc esophagectomy.
The intervall between 1st and 2nd PET was 60 days and between the end of therapy and 2nd
PET 19 days. PET was performed in an ECAT Exact 931 scanner (CTI) 69 ± 8 min after
administration of 370 MBq F-18-FDG. Data analysis based on maximum SUV-values derived
from an individual ROI which was transfered from the prae- onto the post-therapeutic cuts.
PET data were compared to objective histomorphological grading parameters for tumor
regression whithin the resected tissues.
Results: Histopathological tumor regression (R) after nRCTh was > 50 % in 19/33 patients.
9/19 responders showed an highgrade regression with < 10% viable tumor cells. There was a
significant regression of the SUV-values from 8.59 ± 3.30 to 4.04 ± 2.09 (Wilcoxon rank: p <
0.0001).
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R 10-50%
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3

0

R >50-90%

3
4

2

R>90%
1
4

5
= 0.0062; *3 patients with increased SUV; Diff = difference)

Conclusions: The recent data of the FDG-PET follow-up after a nRCTh advocate, that a SUV
decrease of more than 50% indicates a sufficient therapy response. The majority of the
patients, who did not show an effect on nRCTh, can be identified by FDG-PET.
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Correlation of FDG-PET Measurements with Morphometric Tumor Response after
Induction Chemotherapy and Adjuvant Radiotherapy in Stage III Non-Small Cell Lung

Cancer (NSCLC)

R.P. Baum1, F.Griesinger2, A. Niesen1

;Klinik für Nuklearmedizin / PET-Zentrum, Zentralklinik Bad Berka, Germany

tiatologie/C
Germany

^Universitätsklinik Göttingen, Abt. Hämatologie/Onkologie, Zentrum für Innere Medizin,

Aim: DOCETAXEL (D) and CARBOPLATIN (C) combination chemotherapy (DC) has
shown high response rates in advanced NSCLC. Histologie tumor response after
chemotherapy or combined modality induction is strongly associated with systemic tumor
control and potentially cure. Metabolic tumor response assessed by FDG-PET after induction
chemotherapy with etoposide, ifosfamide and cisplatin (VIP) has been shown to be predictive
of outcome in NSCLC. Finally, ERYTHROPOIETIN (EPO) may prevent the decrease in
hemoglobin levels that was seen in a previous study of DC (median drop 2.7 g/dl; Thorac
Cardiovasc Surg 1998, 298) and thus may enhance treatment efficacy. The aim of the present
study was to correlate FDG-PET studies with histomorphometric findings after DC mduction
chemotherapy plus Epo.
Methods: 33 patients (pts) with NSCLC stage IIIA (7 pts) or HEB (24 pts) were enrolled and
received treatment with D 100 mg/m2 dl and C AUC 7.5 d2 q21 days for 4 cycles. Epo was
given at 10,000 IU s.c. three times a week. All pts received adjuvant radiotherapy.
Results: Of 33 enrolled patients, 22 were evahiable for response by CT imaging. 14/22 pts
(64%) achieved PR. Of the 22 responders, 20 were evaluable for repeated FDG-PET studies.
13/20 pts had a decrease of standardized uptake values (SUV) and of the metabolic tumor
index (MTI) by >50%, 9/20 had SUV <2.5 (CR). Seven of these 9 pts underwent tumor
resection, and specimens were subjected to morphometric analysis. In 7/7 cases, no vital
tumor cells were detected in the specimens, hi contrast to our previous study, hemoglobin
levels increased by a median of 0.3 g/dl.
Conclusions: Morphometric tumor response after induction chemotherapy correlates strongly
with metabolic remission by FDG-PET. FDG-PET appears to be a useful non-invasive
diagnostic tool to predict pathologic response and potentially long-term outcome in stage III
NSCLC.
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Infection Imaging with 99mTc-Biotin in Patients with Prosthetic Hip Replacement

G. Villa1, G. Mariani1, C. Augeri1, F. Pipino2, G. Paganelli3, M. Chinol4

Nuclear Medicine and 2Division of Orthopedics, University of Genoa, Genoa; 3Division of
Nuclear Medicine, European Institute of Oncology, Milan (Italy); Nuclear Medicine

Service, University Hospital, Basel (Switzerland)

Although the incidence of infection in prosthetic hip joint replacements has decreased
from about 10-15% to about 0.5-2% over the last 20 years, the total number of infections has
actually increased because of the large number of patients undergoing the procedure. The
most frequent clinical presentation of this complication is functional impairment and pain,
with or without fever and other signs and/or symptoms of infection. The main is
differentiating true infection from simple loosening with inflammation of the implanted stem.

Scintigraphy with radiolabeled autologous leucocytes (WBC) represents the "gold
standard" nuclear medicine procedure for imaging infection. However, this procedure is time-
consuming, expensive, and involves some biological hazard. Preliminary data, obtained
during validation of the avidin/lllln-biotin approach, have suggested some potential of
lllln-biotin per se to accumulate at sites of infection. In this pilot study we explored the
potential of 99mTc-biotin as an infection imaging agent in pts with orthopedic infections.

N4-lys-biotin was labeled with 1110 MBq. Sixteen pts bearing a total of 20 prosthetic
hip replacements were enrolled in the study (9 women and 7 men, mean age 73.2 yr). Eight
pts had previously undergone removal of their hip prosthesis because of infection, while
infection was suspected in the remaining 8 pts. Scintigraphy was recorded 20 min, then 1, 4
and 24 hr after the i.v. injection of 99mTc-biotin. Within 48 hr of the 99mTc-biotin study, all
pts also underwent scintigraphy with 99mTc-HMPAO-WBC. Out of the 20 hips evaluated, 15
turned out to be infected while in the remaining 5 cases pain was only caused by bone-
prosthetic loosening and/or conditions other than infection, hi 12/15 infected sites
scintigraphy was concordantly positive with both procedures, 99mTc-biotin yielding higher
target-to-nontarget ratios than 99mTc-HMPAO-WBC in 4 cases and similar values in the
other cases. Discordant patterns were observed in the remaining 3 infected sites. The 99mTc-
biotin and 99mTc-HMPAO-WBC scans were concordantly negative in the 5 non-infected
sites.

The results obtained in this study indicate the high feasibility and the excellent infection
imaging properties of 99mTc-biotin scintigraphy in pts with prosthetic joint replacements,
thus warranting further clinical validation studies in various conditions of
infection/inflammation.
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The Accuracy of Clinical and Biochemical Estimates in Defining the Pre-Test
Probability of Pulmonary Embolism

N.W.Garvie, F. Salehzahi, L. Kuitert

The Royal London Hospital, Departments of Respiratory and Nuclear Medicine, Whitechapel,
London El IBB

Aim
The PIOPED survey confirmed the significance of the high probability ventilation/perfusion
scan (HP V/Q scan) in establishing the diagnosis of pulmonary embolism (PE).
In an interesting sentence, however, the authors indicated that "the clinicians' assessment of
the likelihood of PE (prior probability)" can substantially increase the predictive value of the
investigation. The criteria used for this assessment were not published, and this statement
conflicts with the belief that the clinical diagnosis of pulmonary embolism is unreliable.
Methods
A medical history was obtained from 668 patients undergoing V/Q lung scans for suspected
PE, and certain clinical features linked to PE were, when present, documented. These
included pleuritic chest pain, haemoptysis, dyspnoea, clinical evidence of DVT, recent
surgery and right ventricular strain pattern on ECG. D-Dimer levels and initial arterial
oxygen saturation (PaO2) levels were also obtained.
The prevalence of these clinical and biochemical criteria was then compared between HP (61)
and normal (171) scans after exclusion of all equivocal or intermediate scan outcomes (436),
(where lung scintigraphy was unable to provide a definite diagnosis). D-Dimer and/or oxygen
saturation levels, were similarly compared in each group. A true positive result was scored
for each clinical or biochemical criterion when linked with a high probability scan and,
conversely, a false positive score when the scan outcome was normal. In this fashion, the
positive predictive value (PPV) and, when appropriate, the negative predictive value (NPV)
was obtained for each risk factor. The results are given in Table 1.

Results:

Result
Pleuritic Pain
Haemoptysis
Dyspnoea
Post Operative
DVT
paO2 (<10kpa)
D-Dimer > 0.3 mg/L
Ventricular Strain Pattern

PPV (Positive Predictive Value)
0.41
0.38
0.29
0.49
0.50
0.35
0.27
0.24

Conclusion
In the context of PE, DVT and post-operative status prove the more reliable predictors of a
high probability outcome. Where both features were present, the PPV rose to 0.57. A normal
D-Dimer level was a better excluder of PE than a normal oxygen saturation level (NPV 0.78-
v-0.44). Conversely, a raised D-Dimer, or reduced oxygen saturation, were both a little value
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in predicting PE (PPV 0.27 and 0.35 respectively). Pleuritic chest pain and haemoptysis
individually were poor predictors of disease (PPV 0.41, 0.38), but when both were present,
the combined PPV rose to 0.62. Application of these data to patients exhibiting an
intermediate V/Q outcome can be used to characterise those individuals in whom PE is most
likely, and in whom, therefore a further imaging investigation is most stringently required.

AT0200350 5.4

Our Experience to Keep V/Q Scan a Mandatory Tool if: A) Safe to Operators and B)
Reported for PE With Pre-/Post-Test Probability and for Other Respiratory Problems

to Internists

D. Cantalupi, I. Masaneo, CPoti
Department of Nuclear Medicine, Regional Hospital, Aosta, Italy

Aim: We try to assess diagnostic value of V/Q scan if systematic ventilation and perfusion
scan is performed, in safe conditions for technicians and physicians, reporting the study to
internists with pre-/post-test probability and other respiratory problems evaluation.
Methods: We routinely perform both ventilation (99mTc-Technegas) and perfusion scan for
diagnosis of suspected PE (over 300 pts/year) in a room dedicated to this test (door, normal
air aspiration, mobile absolute aspiration device, active coal mask). On a retrospective
analysis 3 skilled and "blinded" physicians re-evaluated only perfusion scans and chest X-
rays. The evaluation was repeated adding the ventilation scan to remake a report always
according to PIOPED criteria. Finally report was re-evaluated taking into account pre-/post-
test probability for the treatment indications to the internists.
Results: We retrospectively defined clinical diagnosis on the basis of patients history. Our
data indicate that a different diagnostic probability of PE was assigned in 12% of cases when
also ventilation scan was evaluated according to PIOPED. Our terapeutic indications also
changed in some cases after pre-/post-test probability evaluation. Other typical respiratory
diseases were individuated as regional asymmetry of ventilation in case of bronchial
obstruction in case of bronchial obstruction from mucus plugging, flogistic diseases, ingested
foreign bodies or in case of interstial and pleural effusions.
Conclusions: We strongly suggest the usefulness of ventilation scan, in safe conditions, in
timely diagnosis of PE and a pre-/post-test probability re-evaluation after PIOPED criteria for
treatment indications to the internists. We underline utility of ventilation scan for report of
other respiratory problems.
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An Austrian Framework for PET Quality Control

Nicoletti R1, Dobrozemsky G2,Minear G3'4, Bergmann H2'4

division of Nuclear Medicine, Department of Radiology, University of Graz, Department of
Biomed. Eng. and Physics, University of Vienna, 3City Hospital St. Polten, 4L. Boltzmann

Institute of Nuclear Medicine, Vienna (Austria)

Aim: The European patient protection directive (97/43 EURATOM) requires regular routine
quality control (QC) of PET imaging devices. Since no standards were available covering this
area and in order to comply with the directive a joint working party of the Austrian societies
of nuclear medicine and of medical physics have developed a set of procedures suitable for
both dedicated PET scanners and gamma cameras operating in coincidence mode (GCPET).
Methods: The routine procedures proposed include both manufacturer recommended
procedures and tests for specific parameters and calibration procedures. Whereever possible,
procedures adapted or derived from NEMA standards publication NU 2-2001 were used to
permit direct comparison with specified parameters of image quality.
Results: For dedicated PET scanners the most important procedures are the checking of
detector sensitivities and the attenuation calibration scan. With full ring scanners the
attenuation calibration scan is a blank scan, with partial ring devices a special attenuation
calibration phantom has to be used. Test protocols are specific to manufacturer and scanner
type. They are usually performed automatically overnight. In addition, some instruments
require special calibrations, e.g. gain adjustments or coincidence timing calibration. GCPET
procedures include the frequent assessment in coincidence mode of detector uniformity,
energy resolution and system sensitivity. Common to both dedicated PET and GCPET are the
regular quarterly assessment of tomographic spatial resolution and the calibration of the
system for quantitative measurements. As a total performance test for both systems
assessment of image quality following NU 2-2001 was included, to be carried out after major
system changes or repairs. The suite of QC procedures was tested on several dedicated PET
and GCPET systems including all major manufacturers' systems. Due to missing hardware or
software not all tests could be performed on all systems.

Conclusions: Some of the tests could not be performed on all systems due to lack of suitable
acquisition modes. Special acquisition and analysis software will be required on those
systems. Manufacturers may have to develop software tools dedicated to routine QC to
comply with the requirements of the EU directive and its national implementations.
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Comparison of Clinical Imaging Characteristics of 99mTc-EDDA/HYNIC-TOC with
111'In-DTPA-Octreotide: First Results of a Prospectiuve Phase II Study

M. Gabriel1, C. Decristoforo1, M. Wenger1, E. von Guggenberg1, SJ. Mather2, R. Moncayo1

'Universitätsklinik f. Nuklearmedizin Innsbruck, Austria; 2Nuclear Medicine Research
Laboratory, St.Bartholomews Hospital, London, UK

Aim: 99tnTc-EDDA/HYNIC-TOC(Tc-TOC) shows very similar clinical pharmacokinetics
compared with 1HIn-DTPA-Octreotide (hi-OCT), the gold standard for somatostatin receptor
(SSTR) scintigraphy, and is a promising agent to image SSTR-positive tumors (Decristoforo
et al, EJNM 2000). Here we present the first results of a phase II trial comparing the clinical
value of Tc-TOC in a prospective intra-patient comparison with In-OCT.
Methods: Until now 26 oncological patients were enrollled in the study after giving informed
consent. The patients presented with thyroid adeno-carcinomas (n=5), MTC (n=3), GEP-
tumours (n=10), carcinoid syndroms with unknown primary lesions (n=4), paragangliomas
(n=2) and pituitary tumor (n=2), one of whom due to MEN. Posterior and anterior views and
SPECT images of the corresponding ROIs were acquired at 4 hrs and 24 hrs after injection of
111 MBq of In-OCT (Octreoscan®). TcTOC was given at a dose of 300-350 MBq and
imaging was done at 4 hrs p.i. including whole body planar and SPECT studies,
hiterpretations of these two sets of planar data were done independently by two different
viewers. Final confirmation of suspected lesions was obtained by correlative inspection of
matched CT or MR scans.

Results: In 7 patients SSTR-scintigraphy was negative with both Tc-TOC and In-OCT.
Matching positive scintigraphic results with both tracers were obtained in 17 out of 19
patients. In-OCT failed to detect two CT-positive thoracic lesions in two patients with thyroid
cancer, whereby these lesions were seen by Tc-TOC. The results expressed as the number of
positive findings in three body regions are shown in Tab. 1.

Table 1. Number of sites with positive findings
n=19

Head/Neck
Thorax
Abdomen/Pelvis
Overall

TC-TOC:

3
11
34
48

In-OCT:

3
9
34
46

Match:

3
9
34
46

Tc-OCT+/
In-OCT-
0
2
0
2

Conclusion: In this series of patients 99mTc-EDDA-HYNIC-TOC imaging resulted in
equivalent diagnostic information on the SSTR-status, with advantages of a single acquisition,
one day protocol and lower radiation dose. The excellent imaging properties resulted in
improved diagnosis in 2 of 26 patients when compared to !HIn-DTPA-Octreotide.
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7.2

Receptor Imaging with a New Tc-99m Labelled Somatostatin Analogue (Tc-99m EDDA-
TRYCINE-HYNIC-TOC): First Clinical Results and Comparison with In-Ill

DOTATOC During Radioreceptor Therapy with Y-90 Dotatoc

R.P. Baum, M. Schmücking, S. Fischer, C. Przetak, A. Niesen, H.R. Mäcke*

Klinik für Nuklearmedizin / PET-Zentrum, Zentralklinik Bad Berka

*Radiochemisches Labor, Kantonsspital Basel

Aim: To evaluate Tc-99m EDDA-TRYCINE-HYNIC-TOC (TET-H-TOC) in patients with
somatostatin receptor (SSTR)-positive tumours (staging, pretherapeutic indication for
radioreceptor therapy and restagjng after therapy) in comparison with In-111 DOTATOC.

Methods: The Tc-99m labelled somatostatin analogue was synthesized by an optimized
procedure in our pharmaceutical lab using lyophilized kits (radiochemical purity by HPLC,
TLC > 95%, product stability in vitro 4 to 6h). So far, 46 patients (53 examinations) were
studied after injection of 580-890 MBq (median 673 MBq) TET-H-TOC. The histologically
proven tumours were endocrine neoplasias, renal carcinomas, bronchial carcinoma,
mesothelioma and malignant fibrous histiocytoma. The imaging protocol consisted of whole-
body scans and planar images of the tumor region (15 min, 1 h, 2 h, 4 h, 8 h, 24 h p.i.) and
additionally SPECT-images (1 h und 4 h p.i.). For semi-quantitative assessment, individual
regions of interest (ROI) were drawn in order to generate time-activity curves and to calculate
tumour-to-tissue/background ratios which were compared by visual grading (scala 0 to 3+).
Furthermore, pharmacokinetic analyses were carried out (radioactivity kinetics in plasma and
urine), hi some selected patients, image fusion of the whole-body scans was performed with
CT and/or MRT and/or PET using a HERMES computer.

Results: 7 out of 46 patients showed an intense tracer accumulation in the SSTR-positive
tumors (visual 3+, tumour / background ratio >2,5). hi these patients, radioreceptor therapy
was carried out using Y-90 DOTATOC (simultanous injection von 150 MBq In-Ill
DOTATOC). All pretherapeutic scans with the Tc-99m labelled ligand (4 h p.i.) showed a
similar overall pattern of biodistribution and tumour uptake in comparison to the therapy
scans with In-111 / Y-90 DOTATOC 24 h p.i. The Tc-99m EDDA-HYNIC-TOC scans (incl.
SPECT) offered superior imaging properties with earlier tumour visualisation (all lesions
were detected 1 h p.i.) as compared to the In-Ill labelled analogue. Hence, the receptor
scintigraphy with Tc-99m EDDA-TRYCINE-HYNIC-TOC enables to select patients suitable
for radioreceptor therapy with Y-90 DOTATOC.

Conclusion: Our results demonstrate the ability of Tc-99m EDDA-TRYCINE-HYNIC-TOC
for a receptor szintigraphy of SSTR-positive tumours with superior image performance as
compared to In-Ill labelled SST-analogues (staging), for an individual selection of patients
suitable for a radio receptor therapy with Y-90 DOTATOC and for a post-therapeutic control
(restaging).
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Ectopic Hyperfunctioning Parathyroid Tissue: The Role of Combined CT/SPECT
Technology

O. Kienast1, G.Prager2, G. G. Dobrozemsky3, B.Niederle2, R. Dudczak1, A. Kurtaran1

'Department of Nuclear Medicine, 2Department of Surgery, 3Institute of Biomedical
Engineering and Physics, University of Vienna, Austria

Aim: Surgery is the therapeutic option for hyperparathyroidism and minimal invasive
parathyroidectomy (MEP) has challenged the traditional approach of bilateral neck
exploration. MEP provides the possibility of local anesthesia, shorter operation time and
length of hospital stay, better cosmetic results and lowered rates of operative morbidity.
Ectopic parathyroid glands are relatively common and are often reasons for intervention
failures. More than one reexploration is related with high surgical risk, therefore accurate
preoperative localizing imaging is very essential. 99mTc-sestamibi dual-phase-scintigraphy
(MIBI-SPECT) is a well established imaging modality in detecting (ectopic) hyperfunctioning
parathyroid tissue, however, it lacks anatomical details, hi case of ectopic tissue further
morphological localization with CT/MRI is needed. Recently, SPECT/CT technology (GE
Medical Systems Millenium VG with Hawkeye) has been presented which combines
simultaneous acquisition of both transmission and emission tomography in a single device.
We now report a successful use of this technology for exact preoperative localization of
ectopic parathyroid tissue in order to facilitate MIP. Methods: SPECT/CT technology was
used in three patients with hyperparathyroidism. One patient had primary and the remaining
two renal hyperparathyroidism. The MEBI-SPECT study demonstrated in all patients a focal
accumulation of the tracer in ectopic localizations. For further anatomical details SPECT/CT
technology has been used. Results: SPECT/CT technology using a single device provided
reliable anatomical details leading to a successful MIP. The success of the correct localization
and resection of the hyperfunctioning parathyroid tissue was assessed by intraoperative
parathyroid hormone measurement. Postoperative PTH levels and serum calcium are now in
normal range. Conclusion: We conclude that preoperative localization of ectopic parathyroid
tissue can be accurately achieved by combined use of SPECT (MIBI)/CT in a single device
leading to successful minimal invasive parathyroid surgery.

AT0200355 7.4

99mTc-Sestamibi and 99mTc-Tetrofosmm Scintigraphy in Myeloma Bone Disease

G.Villa1, G. Agnese1, E. Balleari2, F. Peschiera1, L. Dinatti1, G. Mariani1

'Nuclear Medicine Service and 2Hematology/Oncology Unit, DiMI - University of
Genoa, Italy

Aim: evaluation of the role of scintigraphy with 99mTc-Sestamibi (99mTc-MIBI) and
99mTc-Tetrofosmin (99mTc-TF) in the detection of bone marrow involvement in patients
(pts) with multiple myeloma (MM) and in follow-up.
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Methods: 62 pts with MM and 38 pts with monoclonal gammopathy of undetermined
significance (MGUS) were enrolled in this study. Fortyseven out sixtytwo MM pts had
active disease (AD), 10/62 were in complete remission (CR) and 5/62 in partial remission
(PR) after chemotherapy. Whole-body scans were obtained 10 min after the i.v. injection
of 740 MBq of 99mTc-MIBI in anterior and posterior view. The scans were scored
semiquantitatively according to extension and intensity of tracer uptake.
Results: all 38 MGUS pts had a negative 99mTc-MBI scan. As to the MM pts, 49/62 pts
(44 with AD, 4 with PR and 1 with CR) had a positive 99mTc-MIBI scan, while the 99mTc-
MEBI scan was negative in 13/62 pts (9 with CR, 1 with PR and 3 with AD). The overall
sensitivity of the scintigraphic procedure was 92 % while specificity was 97%.
A total of 42 follow-up scans with 99mTc-MIBI were performed in 30 MM pts after high-
dose chemotherapy, with an average follow-up duration of 14.6 ± 8.9. The follow-up
99mTc-MIBI scintigraphy was positive in 14/15 of the AD pts, while 6/8 negative scans
were observed in the CR pts; the seven PR pts exhibited in five cases a negative scan and
in two a mild scintigrafic positivity. The overall sensitivity and specificity of the follow-
up scan were, respectively, 86% and 75%.
In six patients, one at the diagnosis and five showing a positive 99mTc-MIBI scan during
the follow-up, 740 MBq of 99mTc-TF was administered within two days with the same
acquisition protocol. The scans provided substantially identical information. 99lI1Tc-TF
provided a mildly higher contrast between lesion and background activities.
Conclusions: the results obtained in this study provide additional evidence indicating that
99mTc-MEBI scintigraphy closely reflects myeloma disease activity in the bone marrow,
and that a negative Tc-MIBI scan in pts with MM clearly, though not absolutely,
indicates clinical remission of the disease. Furthermore, we can suppose the possible
employment of 99mTc-TF as diagnostic tool in the detection of bone marrow involvement
in patients with MM.

7.5 AT0200356

Tc-99m-Tetrofosmin Scintigraphy in Patients with Metastatic Soft Tissue Sarcoma

G. Karanikas^W. J. Kostler2, A. Becherer1, R. Dudczak1, M. Krainer2, K. Kletter1

department of Nuclear Medicine and 2Clinical Division of Oncology, Department of
Internal Medicine I, University of Vienna, Austria.

Aim: The lipophilic cationic radiopharmaceutical compound Tc-99m-tetrofosmin, which is
approved for clinical use as myocardial perfusion imaging agent, has been demonstrated to be
a valuable tool for the detection of a variety of tumours. Recently, Tc-99m-tetrofosmin uptake
by sarcomas in vitro as well as in vivo has been reported. Data about the visualisation of
metastatic soft tissue sarcomas are missing so far.

Methods: Upon diagnosis of metastatic disease 9 consecutive patients with
histopathologically verified soft tissue sarcoma were included in the present study. Three of
them had metastatic disease at the time of primary diagnosis thus being not eligible for
surgery with curative intent. The remaining 6 patients had developed metastatic disease after
initial removal of the primary tumour. Five patients had previously received cytotoxic
treatment, the other four patients were chemonaive. All patients underwent whole body planar
examination 10 minutes after administration of 500-550MBq Tc-99m-tetrofosmin and in case
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of lung metastases SPECT images were carried out. Non-physiological accumulation of the
tracer was considered as a positive result.

Results: Visualisation of distant metastases was achieved in 4 patients (sensitivity 44%) all of
which were chemonaive. The remaining five patients who had had received chemotherapy
previously showed false negative results (progressive disease was confirmed by follow up in
all of these patients). No difference between planar and SPECT images was found in regard to
tumour detection, however, SPECT acquisition supplied additional information for the
localisation of the metastases. In one patient with diffuse bone marrow infiltration
(inflammatory myofibroblastic sarcoma) Tc-99m-tetrofosmin scintigraphy was positive, while
CT showed a negative result.

Conclusions: According to our results, detection of metastatic soft tissue sarcomas by Tc-
99m-tetrofosmin scintigraphy was strongly dependent on history of previous treatment of the
patient. A negative finding after chemotherapy was not indicative for therapeutic response. In
the initial staging of patients Tc-99m-tetrofosmin may provide some additional information.

7.6AT0200357

18-F-FDG Positron Emission Tomography in the Praeoperative Assessment of Thyroid
Nodules in an Endemic Goitre Area

E. Kresnik, P. Mikosch, HJ. Gallowitsch, M. Heinisch, O. Unterweger, G. Kurnnig, I.
Gomez, and P. Lind.

The aim of this study was to evaluate the usefulness of 18F-FDG PET in the preoperative
assessment of thyroid nodules.
A total of 36 patients were examined before surgical resection. In all patients, imaging was
obtained at 70 min after the intravenous administration of 180 MBq 18F-FDG. Standard
uptake values (SUVs) were calculated.
A total of 15 thyroid carcinomas (11 papillary, three follicular, one anaplastic), 18 thyroid
adenomas (eight microfollicular, eight oxyphilic, two macrofollicular) and three patients with
degenerative goitre were found. 18F-FDG uptake in oxyphilic adenoma, thyroid cancer,
microfollicular adenoma, degenerative goitre and macrofollicular adenoma was 4.6±2.4,
3.6±1.9,1.6±0.2, 1.2±0.2, and 0.9±0.1. Significant differences were observed between thyroid
carcinomas and both microfollicular adenomas and degenerative goitres (p<0.05), and
between oxyphilic thyroid adenomas and both microfollicular as well as degenerative goitre
(p<0.05). For diagnosis of thyroid carcinoma, 100% sensitivity was found when a cutoff value
for SUV of two was used.
Our results indicate, that thyroid carcinoma, in contrast to most benign thyroid nodules,
demonstrate significant elevated glucose metabolism. As 18F-FDG PET also indicates
oxyphilic neoplastic lesions, that may occur in malignant thyroid nodules, this technique can
help select patients who need surgery especially if cytology is inconclusive or malignancy
cannot be excluded.

Key words: 18F-FDG PET, cold thyroid nodule, malignant tumor.

48



ABSTRACTS
i mim um

AT0200358
7.7

Differentiation between Healthy Thyroid Remnants and Tumour Tissue after
Radioiodine Therapy in Patients with Differentiated Thyroid Carcinoma Using in-

vitro Phosphorus-31 Magnetic Resonance Spectroscopy

D. Moka1, M. Dietlein1, K. Raffelt2, J. Hahn2, Schicha H1

department of Nuclear Medicine and 2Institute of Inorganic Chemistry, University of
Cologne, Germany.

Aim: In many tumours, tumour growth and spread is triggered by changes in cell
membrane metabolism, which can lead to systemic alterations in levels of
phospholipids. The aim of this study was to differentiate between healthy remnants of
thyroid tissue and residual/recurrent tumour tissue or metastases in patients with thyroid
carcinoma by measurement of plasma levels of various phospholipids.
Methods: Phospholipid concentrations was measured by in-vitro phosphorus-31-
magnetic resonance spectroscopy (31P-MRS) in blood samples from 30 patients with
thyroid cancer, who had been rendered hypothyroid in preparation for
diagnostic/therapeutic administration of iodine-131. All patients were already
thyroidectomized. 13II-whole-body scintigraphy and measurements of thyroglobulin
values in a 2-year-follow-up were used to distinguish between patients in remission,
patients with only healthy thyroid remnants and patients with cancerous thyroid tissue
and/or metastases.
Results: Significantly lower blood plasma levels of systemic sphingomyelin (0.33±0.06
vs. 0.46±0.03 (controls) mmol/1; pO.0001) and phosphatidylcholine (1.3±0.2 vs.
2.1±0.3 (controls) mmol/1; p<0.0001) were found in patients with metastatic thyroid
cancer than in patients in remission (controls) and this difference was related to the
extent of tumour growth and/or metastasis. In patients with only healthy remnants of
thyroid tissue there was a significantly smaller decrease in systemic phospholipids
(sphingomyelin: 0.41±0.06; phosphatidylcholine 1.7±0.3 mmol/1; p=0.007).
Conclusions: In-vitro 31P-MRS can be used to differentiate between the presence of
tumour tissue, healthy remnants of thyroid tissue not requiring further treatment and
remission in patients with thyroid cancer. In future, therefore, plasma 31P-MRS could be
developed as an additional diagnostic tool for the follow-up of differentiated thyroid
cancer.

49



AT0200359 ABSTRACTS

7.8

Papillary Thyroid Carcinoma, Dermoid Cyst and Polycystic Ovary Syndrome: A Case
Report

MABD Plaizier1, JJPM Pieters2, JF Hamming2, C van der Heul2, J Misere2

'Dr B Verbeeten Instituut, Tilburg, The Netherlands
2Elisabeth Hospital, Tilburg, The Netherlands

Total body scintigraphy after the 1-131 treatment for thyroid carcinoma is a routine procedure
in staging. For smaller tumors uptake outside the neck is seldomly seen, usually benign and
without clinical significance. However, a conscientious analysis of these accumulations can
be relevant.

A 33 year-old female presented in December 1998 with a T2N1M0 papillary thyroid
carcinoma. Thyroidectomy, neck dissection and 50 mCi 1-131 treated

.„,, her. The post-therapy scan was negative except for a small spot in the
i | | neck (thyroidremnant: 3.0%). In September 1999 150 mCi was

administered and the scan afterwards showed a focus median in the neck
, ;i;V (thyroidremnant: 0.3 %) and a persistent hotspot in the left lower
'%&?-. • quadrant of the abdomen (figure). The thyreoglobuline was 3.8 ug/1

;-:-";'V'--- (unchanged to the first 1-131 therapy) during maximal TSH stimulation
(174mu/l).
Transvaginal ultrasound revealed an enlarged left ovary which was

~ laparoscopical removed and appeared to be a dermoid cyst with hair- and
skincomponents, respiratoiry epithelia and bone. Only after staining on
thyreoglobuline thyroid tissue was demonstrated; there were no signs of
malignancy.

Six months later a 10 mCi 1-131 scintigraphy was negative; thyreoglobuline was < 0.5 ug/1
and TSH 161 mg/1 suggesting no thyroid tissue was present in the body.

Her medical history showed a polycystic ovary syndrome (PCOS). She received treatment for
ovulation induction including clomiphene, HCG, FSH and LH. Her thyroid function was
normal. After two miscarriages she gave birth to a daughter.

CONCLUSIONS:
Germ cells must been present since birth to form a dermoid cyst during life. In our patient, the
dermoid cyst with benign thyroid cells was visualized only after the second 1-131 therapy. We
assume that the sensitivity of a scan after 50 mCi and 150 mCi 1-131 is equal. Therefore,
probably not the ovulation induction medication but the TSH stimulation for the 1-131 therapy
is the reason for the development of the dermoid cyst. That only a very limited amount of
thyroid tissue is found in the dermoid cyst despite the clear hotspot on the scan is the result of
the irradiation of the thyroid tissue. A new hotspot does not necessarily means malignancy.
The presence of the PCOS can be considered as a coincidence.
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Metastasis in the Pancreas of a Primary Carcinoma of the Thyroid Gland Diagnosed by

F18-FDG-PET - Case Report

G. Wolf, R.M. Aigner, T. Schwarz, M.P. Lorbach

Division of Nuclear Medicine, Department of Radiology, Karl-Franzens-University Graz,
Austria

Aim: We present a patient, who was sent to F 18-FDG-PET because of oncological follow-up
examination.
Method: The 79-year-old woman - had a hemithyroidectomy of her left thyroid lobe because
of a C-cell-carcinoma twelve years ago and a heminephrectomy because of a hypernephrome
17 years ago. F 18-FDG-PET (370 MBq) examination was done. Acquisition started 70
minutes after injection on a full ring PET scanner (ECAT HR+, Siemens). The blood glucose
level was 105 mg/dl.
Results: The woman showed a pathological FDG-uptake in the left lateral tail of the
pancreas, the right liver lobe and multiple pathological lypmphe nodes in the lower abdomen.
There was no pathological FDG-uptake in the remaining thyroid gland. Histology of the
pancreas showed a metastasis of the thyroid c-cell carcinoma in the pancreas.
Conclusion: Metastases in the pancreas are very rare, especially metastases of a thyroid
carcinoma. Therefore we wanted to demonstrate that F18-FDG PET is a sensitive and reliable
method to identify such metastases.

I I - 1 AT0200361

Effects of a Novel Multimodal Group Intervention on Myocardial Perfusion in Patients

with Coronary Heart Disease (CHD)

P. Theissen1, C. Albus2, R. Griebenow3, P. Son1'2, K. Koehle2, H. Schicha1

Clinic for Nuclear Medicine, 2Clinic for Psychosomatics, and 3Clinic for Internal Medicine;
University of Cologne, Germany

Aim: Recently, it could be shown that a multimodal intervention can promote health behavior
in patients with CHD. Purpose of the actual study was to evaluate the effects on somatic
endpoints, e.g. myocardial perfusion.
Methods: We randomly assigned 77 patients (age 54 +_6.9 y, male 87%) with
angiographically documented CHD to a multimodal group intervention plus standardized
cardiological care (INT n=39) or standardized cardiological care only (CO n =38). The
intervention, for out-patients only, consisted of 17.5 hours of group-psychotherapy, relaxation
and exercise training, and teaching lessons for one year. A Thallium myocardial perfusion
scintigraphy (MyoSc) (after bicycle exercise test and at rest; 70 - 110 MBq Thallium-201,
SPECT-technique, quantitative wash-out (w.-o.) analysis derived from polar maps) was
performed at baseline, after 2 years, and 3 years, respectively: A w.-o. increase res. decrease
by 5 % or more indicated an improved / a diminished myocardial perfusion within the
affected coronary artery territory. Results were analyzed on an intention to treat basis.
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Results: 70/77 patients (91%) completed the study (drop-outs CO n=4, INT n=3). After 2
years (1st interval), there was no significant difference between groups. After 3 years (2nd

interval) 36/39 patients (92.3%) of INT showed a stable or improved myocardial perfusion,
compared to 18/38 patients (47.4%) of CO (p= 0.008).

Interval
lst-2ndMyoSc

Interval
lst.-3rdMyoSc

Intervention (n=39)
Controls (n=38)

Intervention (n=39)
Controls (n=38)

Myocardial Perfusion [w.-o.]
diminished (n)

7
13
3

20

stable (n)

21
14
20
5

improved (n)

11
11
16
13

Wilcoxon rank
test (2-tailed)

p= 0.442

p= 0.008

Conclusons: The recent data analysis demonstrates the extra benefit of a multimodal
intervention, compared to standardized cardiological care alone, on myocardial perfusion in
CHD patients.

11.2AT0200362

Is a Cessation of an Angiotensin-Converting Enzyme Inhibitor Medication Necessary
prior to a Stress Myocardial Scintigraphy?

D. Moka1, C.A. Schneider2, R. Wagner3, E. Erdmann2, H. Schicha1

1 Klinik und Poliklinik für Nuklearmedizin, 2Klinik HI für Innere Medizin, 3 Max Planck-
Institut für Neurologische Forschung, Universität zu Köln, Germany

Aim: Myocardial scintigraphy is often performed under angiotensin-converting enzyme
(ACE) inhibition in patients with hypertension. The necessity of a cessation of an ACE
inhibitor medication prior to a stress myocardial scintigraphy is discussed controversial.
Recent studies using animal experiments showed a significant improvement of myocardial
perfusion using ACE inhibition. It was the aim of this study, to assess quantitatively the effect
of an ACE inhibitor therapy on the regional myocardial blood flow (rMBF) in ischemic
myocardium in patients with severe coronary artery disease.
Methods: Myocardial blood flow was determined in ischemic and nonischemic regions of 28
symptomatic patients with severe coronary artery disease using repetitive 15oxygen water
positron emission tomography at rest and during maximal dobutamine. The patient population
was randomly divided in group, who received during the PET examination 10 mg quinaprilat
i.V., a group, who received 20 mg quinaprilat p.o. and a placebo group.
Results: Rate pressure product in control and quinaprilat patients was comparable. Without
ACE inhibition there was no change of rMBF during stress in ischemic regions (1.41 ±0.17
ml/min/g at rest, 1.39 ± 0.19 ml/min/g during stress), hi contrast after ACE inhibition there
was a significant increase of rMBF in ischemic regions detectable (1.10 ± 0.13 ml/min/g at
rest, 1.69 ± 0.17 ml/min/g during stress, p < 0.002). Total coronary resistance decreased after
ACE inhibition (123 ± 19 vs. 71 ± 10 mm Hg*min*g/ml, p < 0.02).

Conclusions: ACE inhibition significantly improves rMBF to ischemic regions in patients
with coronary artery disease and can disguise a stress induced ischemia. Therefore, a stress
myocardial scintigraphy should always be performed after cessation of ACE inhibitor
medication.
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11.3

Heterogeneity and Redistribution of Cerebral Blood Flow (CBF) After Carotid
Endarterectomy

J.T. Kuikka1, E. Vanninen1, M. Äikiä2, M. Könönen3, R. Vanninen3

'Department of Clinical Physiology & Nuclear Medicine; department of Neurology;
department of Radiology, Kuopio University Hospital, Kuopio, Finland

Aim: Arterial stenosis of the intracranial vessels conducting blood to the brain leads to a
reduced perfusion pressure, vasodilatation and further leading to decreased cerebral perfusion
reserve (CPR). The patients with recent nondisabling stroke or transient ischemic attacks
(TIAs) having severe (>70 %) internal carotid artery stenosis benefit from carotid
endarterectomy (CEA). The purpose of the present study was to determine the pre- and post-
acetazolamide perfusion heterogeneity in patients referred to CEA.
Methods: SPET data of fifteen unselected patients referred to CEA were re-analyzed. Mean
age of the patients was 61 years (range: 50-72 years). Five of the patients were suffering both
a nondisabling stroke and TIAs. Six healthy elderly subjects were studied with
[99mTc]HMPAO SPET twice during basal condition within one month interval. Standard CEA
was carried out under general anesthesia. Comprehensive clinical examination including
medical history, physical and detailed neurological examination, quantitative EEG and
assessment of mental state was performed before and one month after CEA. SPET studies
were also performed 1 day before and 1 month after CEA. After the basal injection of
[99mTc]HMPAO (350 MBq) SPET was started 4 minutes later. Five minutes later 1 g of
acetazolamide was injected. After completing the basal SPET, the second injection (800
MBq) was given and SPET was started 4 minutes later. The whole procedure was completed
in an hour. The cortical mantle was divided into 48 sub-regions. Regional perfusion was given
for each region as the normalized count density. The count densities after acetazolamide were
corrected for the underlying baseline activity. The perfusion heterogeneity was calculated as
the coefficient of variation of the regional count densities.

Results: During the first basal condition, the perfusion heterogeneity in patients was
significantly (p < 0.01) higher than in controls. After CEA, the perfusion heterogeneity in
patients decreased although this change did not reach a statistical significance. Prior to CEA,
the acetazolamide-enhanced perfusion heterogeneity was significantly (p < 0.025) higher than
during basal condition. One month after CEA, the perfusion heterogeneity decreased
significantly (-16 %, p < 0.005). CPR did not significantly improve after CEA.
Conclusions: Results suggest that in a majority of unselected cases referred to CEA the
significant decrease in the perfusion heterogeneity was seen after CEA but not the significant
improvement of CPR. It might be so that even in individuals with severe carotid artery
stenosis redistribution of CBF are related to changes in cognitive performance.

53



ABSTRACTS
illinium

AT0200364
11.4

Simultaneous Effect of Chronic Repetitive Transcranial Magnetic Stimulation on RCBF
and RCMR in Depressive Patients

W. Peschina, A. Conca, H. Fritzsche P. König

AIM: The basic principle of repetitive transcranial magnetic stimulation (rTMS) is the
electromagnetic induction: depending on the field strenght (up to 2 Tesla) neurons are
frequency-dependent stimulated or inhibited. This method allows a non-invasive and painless
investigation of sensomotoric and higher cortical functions. Brain imaging studies can
visualise cerebral perfusion and metabolism, as they are influenced by rTMS. The aim of our
study was to analyse the patterns of regional cerebral glucose uptake rate (rCMRGlu) and
regional 99mTc HMPAO uptake rate (rCBF) simultaneously during a treatment course of
rTMS at low frequency. METHODS: Four drug resistant depressed patients underwent 10
rTMS as add-on measure over 14 days. One day before and one day after TMS series 511
KeV SPECT with 18F-FDG and 99mTc HMPAO simultaneous measurements were carried out.
We used a standard double-head camera with a 511-keV-collimator. The two isotope doses
were injected simultaneously. Acquisition was done with a double-isotope, three-window
technique, where the third window was used for the registration of compton scatter. After
applying Chang's attenuation correction and a simultaneous reorientation of the two datasets,
a semiquantitative evaluation with 16 regions per hemisphere was performed. RESULTS: All
patients showed a good clinical outcome. Statistically significant common changes of rCBF
and rCMRGlu pattern were found in the upper frontal regions bilaterally in terms of increased
uptake rates and in the left orbitofrontal cortex in terms of decreased uptake rates of both
isotopes compared to controls. Furthermore, the lateralisation pattern of rCBF and rCMRGlu
after rTMS treatment revealed marked differences. Thus, despite no relevant changes of
lateralisation on the glucose uptake were observed, a clear right-sided preponderance of rCBF
also in areas remote from the stimulation side was described. CONCLUSIONS: Therapeutic
rTMS seems to influence distinct, cortical regions affecting rCBF and rCMR in a
homogeneous manner. Additionally there may be different ways of influence, probably
region-dependent and illness-related.

AT0200365 U-5

123I-IBZM SPECT in Schizophrenic Patients Treated with Quetiapine

^.Pävics, 2Gy. Szekeres, 2Z. Janka

University of Szeged, Departments of Nuclear Medicine and 2Psychiatry, Szeged, Hungary

Quetiapine is a novel antipsychotic substance with relative short half-life and low affinity for
D2 dopamine receptors. PET and SPECT studies demonstrated individually different D2
receptor occupancy during quetiapine monotherapy.
Aim: In the present study D2 Receptor occupancy was investigated in quetiapine treated
schizophrenic patients for the detection of the relationship between the szintigraphic pattern
and clinical sign and symptoms.
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Method: In 10 schizophrenic patients (7 woman, 3 man, age +/-SD: 34 +1-1 PANSS: 72 +/-
20) IBZM SPECT (185 MBq, acquisition was started 90 min p.i.) were performed during
introduction of quetiapine therapy (600-800 mg/day) and during a lower preservation dose
(200-400 mg/day). All the patients were under quetiapine monotherapy. Simultaneously to the
SPECT investigations visual contrast standardised rating scales determined sensitivity,
clinical symptoms and exrapyramidal signs. For the evaluation of SPECT images visual
interpretation and striatum/occipital lobe (S/O) activity ratio was calculated.
Results: The striatum/occipital lobe ratio at the first investigation was 1.7 +/- 0.23 at the
second 1.68 +/- 0.12. The receptor occupancy was individually different but no significant
difference was observed in relation to the quetiapine dose used. There was no sinificant
difference in PANNSS and no patients had extrapyramidal signs. In 5 patients in clinical
steady state decreasing the dose of quetiapine the S/O ratio increased by 1-35 % without long
term relapse but in 5 with decreasing S/O ratio (9-29%) clinical relapse of the disease were
observed. The IBZM uptake changes correlated with the time interval until the relapse, but
not with the PANNS changes. The initial striatum/occipital ratio was also significantly higher
in the group of patients with relapse (over 1.8) compared to the other group. There were no
relationship between the initial D2 receptor occupancy and the PANNS changes and the
interval until the relapse. Endogen dopamin release, transporter changes and the role of other
receptors might be responsible for these findings.

Conclusion: In Quetiapine treated schizophrenic patients the initial D2 receptor occupancy
and the changes related to the dose of the drug has a prognostic value.

11.6
AT0200366

Sincalide - the Final Protocol

E.A. Clarke, A. Notghi, S.R. Hesslewood and L.K. Harding

Department of Physics and Nuclear Medicine, City Hospital NHS Trust, Birmingham, UK

Aim: HID A Biliary studies examine the gallbladder (GB) to give a percentage ejection
fraction (EF). Porcine CCK was an accepted agent for stimulating the GB prior to being
withdrawn in the UK from 1998. Sincalide (a synthetic CCK) was the suggested replacement.
We have tried many administration regimes in an attempt to get results comparable with our
established CCK protocols.
Methods: Dose concentration and length of infusion times have been studied. Initially a dose
of 10ngm/kg/min given over 2 minutes (manufacturer's recommended dose) was used. This
gave falsely low ejection fractions. The dose was reduced to 3ngm/kg/min over 3 minutes as
it was felt the higher dose may be causing constriction of the Sphincter Of Oddi. This gave a
slight improvement with 22% of patients having normal EF (>35%) (1).
The length of infusion was extended to 15 minutes and the dose concentration reduced again
to 0.6ngm/kg/min. 62% of patients had a normal EF (2). However, on many of the curves the
gallbladder was still contracting on completion of the 15-minute infusion and began to refill
immediately after stopping Sincalide. A further change of protocol was indicated.
The infusion time was extended to 30 minutes and the dose concentration per minute kept the
same. Imaging began at 30 minutes post HEDA injection and continued for a total of 50
minutes. Sincalide infusion began at 35 minutes if a GB was visualised.
Results: This protocol has been performed on 17 patients. 53% of these had a normal result
(comparable with a normal rate of 40% previously established with CCK) with a mean EF of
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60%. The mean EF of patients with abnormal studies was 15%. Curves showed a plateau by
30 minutes in 94% of patients indicating that gallbladder contraction was complete.
No normal range is available so results were compared with ultrasound (US).

Normal US
Abnormal US

Normal EF
9
0

Abnormal EF
3
5

All patients who had an abnormal US scan also had abnormal HIDA results. Three patients
had a normal US scan and abnormal HEDA study. These are currently undergoing further
investigations.
Conclusion: We conclude that 0.6ngm/kg/minute Sincalide infused over 30 minutes is a
satisfactory replacement for CCK and is the protocol we recommend for HIDA studies.
(1) EJNM;27:S98 (2000)
(2) NMC;22:447 (2001)

AT0200367 11.7

Utility of the Whole-Kidney and Parenchymal Time-Activity Curves for a Prediction of
Diuretic Response

M. Sämal \ H. Bergmann2'3, C. C. Nimmon 4, A. Mostbeck 2, A. Staudenherz5, R. Dudczak

1 Charles Univ. Prague, Czech Rep.; 2L. Boltzmann Inst. Nucl. Med., Vienna, Austria; 3Dep.
Biomed. Eng. Phys., AKH, Vienna, Austria; 4Chiang Mai, Thailand; 5Dep. Nucl. Med., AKH,

Vienna, Austria

Aim: hi a retrospective study, MAG3 dynamic renal data (90 kidneys in 57 children) have
been analyzed with the aim to test a prediction of diuretic response. Methods: Whole-kidney
(WK) and parenchymal (PA) curves were extracted from 20 min pre-diuretic phase using
standard and fuzzy ROIs. Peak time (PT), half time (HT), ratio of the curve value in 20th min
to the curve maximum (RM), mean transit time (TT), and ouput efficiency (OE) were
calculated for each curve. With PA curves, also the transit time index (PI) was calculated. The
curve parameters were compared with the maximum elimination rate of urine after diuretic
(EM) using paired correlations and Fisher's linear discriminant function. Results: The highest
correlation was found between hi EM and OE-PA (0.61), RM-PA (-0.58), TT-PA (-0.57), and
PI (-0.57). Best diagnostic accuracy in prediction of EM < 7 % (a sign of obstruction) was
obtained with OE-PA (87 %), PI (87 %), and both PT-PA and RM-PA (83 %). Parameters of
WK curves had higher sensitivity, those of PA curves higher specificity. Most parameters had
a high predictive value of negative result (NPV > 90 %) but low predictive value of positive
result (PPV < 50 %). Best discrimination of low EM was obtained with a combination of both
WK and PA parameters (diagnostic accuracy of 90 %). Using PA curves in kidneys with late
PT-WK made possible to increase the diagnostic accuracy from 70 - 80 % (with WK
parameters only) to 95 %. Conclusions: Our results demonstrate that PA curves carry
additional clinical information and may help to predict and interpret a diuretic response
especially in kidneys with late peak of the WK curves.
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Assessment of Peritoneal Membrane Permeability by Tc-99m-Excretion in Patients
Undergoing CAPD

B.K. Das*, M.S. Senthilnathan*, P.K. Pradhan*, T.K. Jeloka**, R.K. Sharma**

* Department of Nuclear Medicine and ** Department of Nephrology, Sanjay Gandhi Post
Graduate Institute of Medical Sciences, Lucknow, India

Aim: Among various conservative treatment modalities for end stage renal disease (ESRD),
continuous ambulatory peritoneal dialysis (CAPD) is increasingly being used in many centres.
The success of CAPD depends largely on the permeable characteristics of the pertioneal
membrane. Peritoneal Equilibration Test (PET), first described by Twardowski in 1987, is the
most commonly used method for determination of pertioneal membrane characteristics.
However, this test has several limitations. In order to find an alternative method for assessing
peritoneal membrane characteristics we undertook this prospective study involving 20
patients. The main objective was to determine whether peritoneal excretion of intravenously
applied Tc-99m-DTPA can be used for this purpose.

Method: 20 patients undergoing regular CAPD were included in this study. 370 MBq (10
mCi) of Tc-99m-DTPA was injected intravenously in the same standard preconditions as for
the PET evaluation. A standard dose of 370 MBq (10 mCi) DTPA was kept and used later for
calculations. At the end of 4 hours, a dialysate fluid sample was collected and the total
dialysis effluent volume was measured. Excretion of Tc-99m-DTPA into the dialysate fluid as
percentage of injected dose was calculated. Simultaneously standard PET values were
determined.

Results: The peritoneal excrefon of Tc-99m-DTPA ranged from 8 to 16 % of the injected
dose depending upon the peritoneal membrane permeability. The patients were divided into
following four groups depending upon DTPA excretion.

High transporters ( 15% and above)
High average (12 -15%)
Low average (10-12%)
Low transporters (10% and less)

When the results were compared with standard PET values, a good correlation could be
established.

Conclusion: We conclude that the radioisotope method using Tc-99m-DTPA can a good
alternative technique to assess peritoneal membrane permeability.
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Integration of Gammaeameras and PET Devices of Multiple Vendors in Several

\ Locations

S. Dresel, C. Vollmar, S. Sengupta, K. Hahn

Department of Nuclear Medicine, Ludwig-Maximilians-University, Munich, Germany

Aim: The Department of Nuclear Medicine of the University of Munich consists of four
independently operated locations with a total of 18 gammacameras (of three vendors), one
PET scanner and one coincidence gammacamera. Recent hardware improvements, the
installation and development of fast networks and new technologies for storage of large data
volumes all contribute to the propagation of digital reading and reporting of nuclear medicine
studies. Thus, the vision of a fully digitized nuclear medicine department becomes reality. In
1997 the department started with a strategy to fully integrate the entire number of imaging
devices into one network for filmless reading, archiving and distributing nuclear medicine
studies throughout the hospitals.
Methods & Results: The decision was made to use HERMES workstations (Nuclear
Diagnostics, Sweden) to connect all primary imaging modalities. The purpose of the
workstations located in the Nuclear Medicine departments is threefold: Postprocessing,
reading and archiving of all data. The workstations are networked throughout the different
hospitals and are able to read the proprietary or DICOM data of the vendors of the
gammacamera and PET equipment. The HERMES system is connected via DICOM interface
to a long term storage device (AGFA, Germany). Additionally a JAVA (SUN Microsystems,
USA) based software (JARVIS, Nuclear Diagnostics) is available to view all data from any
computer using a web browser. Furthermore all data is linked to the hospital information
system and selected imaging data are distributed throughout the hospitals.
Conclusions: After commencement of full service of the network in 2000 the department is
over 95% filmfree. The high costs of purchasing hardware- and software-components are
compensated for by saving costs of films and by the improvement of the work flow.
Independently from these issues, filmless reporting proves to be advantageous over
conventional film reading in many facts that justify to switch to a digital department.
Problems that occur in the process of becoming filmfree are mainly based on compatibility
issues and demand strong cooperation between the user and the manufacturer of the imaging
devices in order to integrate all systems into one tool. The experience of the many advantages
of making all nuclear medicine studies available on any places of the multiple locations
makes a return to conventional film reading unconceivable.
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Multi-Dimensional Medical Images Compressed and Filtered with Wavelets

H. Boyen, F. Van Reeth, E. Flerackers

EDM/LUC (Expertise Centre for Digital Media/Limburgs University Centre), Diepenbeek
Belgium

Aim: Using the standard wavelet decomposition methods, multi-dimensional medical images
can be compressed and filtered by repeating the wavelet-algorithms on lD-signals in an extra
loop per extra dimension. In the non-standard decomposition for multi-dimensional images
the areas that must be zero-filled in case of band- or notch-filters are more complex than
geometric areas such as rectangles or cubes. Adding an additional dimension in this
algorithm until 4D (e.g. a 3D beating heart) increases the geometric complexity of those areas
even more. The aim of our study was to calculate the boundaries of the formed complex
geometric areas, so we can use the faster non-standard decomposition to compress and filter
multi-dimensional medical images. Because a lot of 3D medical images taken by PET- or
SPECT-cameras have only a few layers in the Z-dimension and compressing images in a
dimension with a few voxels is usually not worthwhile, we provided a solution in which one
can choose which dimensions will be compressed or filtered.
Methods: With the proposal of non-standard decomposition on Daubechies' wavelets D2 to
D20 by Steven Gollmer in 1992, ID data can be compressed and filtered. Each additional
level works only on the smoothed data, so the transformation-time halves per extra level.
Zero-filling a well-defined area after the wavelet-transform and then performing the inverse
transform will do the filtering. To be capable to compress and filter up to 4D-images with the
faster non-standard wavelet decomposition method, we have investigated a new method for
calculating the boundaries of the areas which must be zero-filled in case of filtering. This is
especially true for band- and notch filtering. Contrary to the standard decomposition method,
the areas are no longer rectangles in 2D or cubes in 3D or a row of cubes in 4D: they are
rectangles expanded with a half-sized rectangle in the other direction for 2D, cubes expanded
with half cubes in one and quarter cubes in the other direction for 3D and even more complex
figures for 4D, because each dimension in each level halves the data to be transformed.
Results: After calculating the complex boundaries for filtering with band- and notch-filters on
ID- to 4D-data the non-standard decomposition gives fast wavelet-algorithms.

mm
3D
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Conclusions:.We propose a new method for calculating the complex geometric figures
formed by band- and notch-filters when using the non-standard decomposition giving the
opportunity to compress and filter multi-dimensional images also with those wavelet-
techniques. This leads to faster wavelet-algorithms to compress and filter multi-dimensional
medical images.

AT0200371 12.4

A Quality Control Atlas for Scintillation Camera Systems

E. Busemann Sokole1, L.S. Graham2, A. Todd-Pokropek3, A. Wegst4, C.C. Robilotta5

!Dept. Nuclear Medicine, Academic Medical Centre, Amsterdam, the Netherlands; 2UCLA
School of Medicine, Los Angeles, USA; 3Dept. of Medical Physics and Bioengineering,

University College London, UK; 4Diagnostic Technology Consultants, Kansas City, USA;
Heart Institute, University of Sao Paulo Medical School, Brazil"

Aim: The accurate interpretation of quality control and clinical nuclear medicine image data
is coupled to an understanding of image patterns and quantitative results. Understanding is
gained by learning from different examples, and knowledge of underlying principles of image
production. An Atlas of examples has been created to assist with interpreting quality control
tests and recognizing artefacts in clinical examples. The project was initiated and supported
by the International Atomic Energy Agency (IAEA).
Methods: The Atlas was developed and written by the first author of this abstract from image
examples submitted from nuclear medicine users from around the world. The descriptive text
was written in a consistent format to accompany each image or image set. Each example in
the Atlas finally consisted of the images; a brief description of the data acquisition,
radionuclide/radiopharmaceutical, specific circumstances under which the image was
produced; results describing the images and subsequent conclusions; comments, where
appropriate, giving guidelines for follow-up strategies and trouble shooting; and occasional
literature references. Hardcopy images required digitizing into JPEG format for inclusion into
a digital document. Where possible, an example was contained on one page. The Atlas was
reviewed by an international group of experts.
Results: A total of about 250 examples were compiled into 6 sections: planar, SPECT, whole
body, camera/computer interface, environment/radioactivity, and display/hardcopy. Subtle
loss of image quality may be difficult to detect. SPECT examples, therefore, include
simulations demonstrating effects of deterioration in camera performance (e.g. centre-of-
rotation offset, non-uniformity) or suboptimal clinical performance. The Atlas includes
normal results, results from poor adjustment of the camera system, poor results obtained at
acceptance testing, artefacts due to system malfunction, and artefacts due to environmental
situations. Some image patterns are generic to any scintillation camera system, others may be
specific and depend on system design and corrections applied in image formation. Examples
from both new and old generation systems have been included.
Conclusions: This Atlas is intended to be a guide. It covers a wide range of different
situations and variants that may be encountered. The IAEA intends to produce a hardcopy of
this Quality Control Atlas, and eventually make it available on CD-ROM and possibly via
Internet.
The author and editor (EBS) is indebted to all those who contributed to the examples and to
the review process.
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Filters in SPECT Reconstruction - Can a Single Filter be Used for all SPECT Studies?

F. Salehzahi, N.W. Garvie

The Royal London Hospital, Nuclear Medicine Department, Whitechapel, London El IBB,
United Kingdom

Aim and objective
The use of filters to reduce noise when processing SPECT reconstruction is widespread, and
practice varies between different departments. Frequently, filters are applied on an empirical
basis with no particular scientific justification. The aim of this paper is to investigate whether
a single filter with variable cut-off can be used in all SPECT applications, thereby simplifying
and standardising the processing of SPECT studies.
Method
35 SPECT studies were processed, using the Siemens ICON system and various filters
(Ramp, Generalised Hamming, Butterworth, Shepp-Logan-Hanning, Shepp-Logan, Parzen,
Low-Pass Cosine) were applied. The studies comprised 20 Bone SPECT, 10 Brain SPECT, 3
Parathyroid Tomography, and 2 Octreotide SPECT. Image quality was defined in terms of
resolution and clinical acceptability, and independently scored by two specialists observers.
Results
A single band-limited (Ramp) filter with variable cut-off was found to produce the most
consistently-acceptable results. This filter eliminates all noise above a critical (Nyquist)
frequency. A frequency cut-off of 0.28-0.35 was found suitable for Brain SPECT and
Parathyroid Tomography, and Octreotide and of 0.4-0.7 for Bone SPECT. However,
myocardial perfusion scans (SestaMDBI) requires an additional low pass filter to eliminate low
frequency noise possibly generated as a result of cardiac contractions.

12.6 AT0200373

Influence of Total Rotation Angle and Arm Positions on the Reconstructed Count
Distribution in Cardiac SPECT Studies Performed without Attenuation Correction:

Simulations Based on CT Images

Therese Seierstad \ Trond Bogsrud 2, Arne Skretting '

department of Medical physics and Technology and 2Department of Nuclear Medicine, The
Norwegina Radium Hospital, Oslo, Norway

Aims: hi gated blood pool SPECT studies, the volume of the heart ventricles may be
determined by a method based on counts. The present work was carried out to determine how
the attenuation of photons modifies the reconstructed counts in different regions of a SPECT
image of the heart, and how the calculated volumes are influenced by the total acquisition
angle.
Methods: Thoracic CT slices through the central part of the heart, obtained from three
patients, were used to simulate the effects of attenuation on SPECT imaging of the heart.
Each of these images were converted to arrays containing the linear attenuation coefficients
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((i-maps) by the use of a look-up table. The table provided the linear attenuation coefficient
(|i.) of 140 KeV photons corresponding to a CT number (HU) entry. Based on these u-maps,
the attenuation along a path from any given point to an imaginary detector could be calculated
for any direction of view. For each point in the image, the attenuation values for all actual
directions of view were summed and averaged. Subsequently, an array of correction factors
(Chang coefficients, CC) was built. The specially designed computer program allowed us to
add or removed the arms from the image before simulations. The angular SPECT acquisition
interval simulated was either 360° or 180°, and the angular spacing was 1°. In the case of a
180° rotation, the acquisition spanned from the 45° RAO to the 45° LPO view. Regions of
interest were drawn that covered the entire heart cross section, and the left and right
ventricles, respectively. Mean values as well as standard deviations of the CC were calculated
for each of these regions.

Results: The mean CC in the heart region was 10-20% higher for a rotation of 360° than for a
180° rotation. As an average for the three patients, the ratio between the mean CC of the left
and right ventricle regions, were 1.27 and 1.14 for the 180° and the 360° acquisitions,
respectively. The presence of arms in the image lead to increase in both CC and their
corresponding standard deviations.
Conclusion: Unless a proper attenuation correction method is used, 360° orbit seems to be
preferable over 180° for cardiac gated blood pool SPECT, at least when count based methods
are applied.

AT0200374 13.1

Clinical Impact of [18FJEDG-PET in Oncology Evaluated by the Referring Physicians

During Year 2000

J.N. TALBOT in the name of the Steering Committee of the AP-HP PET centre.

Centre TEP AP-HP, PARIS, France

The first study evaluating directly by the referring physician the clinical impact of [18FJ-FDG
PET on modification of patient's management was performed only recently in California by
means of a questionnaire. Aim : We have used the same methodology to evaluate this clinical
impact during the opening year of our PET centre in France.
Method : A questionnaire was sent to the referring physician of each of the 476 patients who
had at least one routine FDG-PET examination during the year 2000.
Main results : Of 348 responses (response rate = 73%), the disease was upstaged in 26% of
the cases and downstaged in 9%. Inter-modality management changes (change from a
scheduled therapeutic modality for a different one) were reported in 37% of the cases and
intra-modality changes in 9%. Those modification rates were respectively 38% and 7% in
recurrence of colorectal cancer (153 patients), 47% and 7% in lung cancer (118 patients), 16%
and 23% in lymphoma (43 patients), 25% and 6% in the staging of head and neck cancers (32
patients).
Discussion : When comparing with the corresponding studies performed in California using
the same questionnaire, there were no significant differences between the rates of inter-
modality management changes (43% versus 37%). In contrast, intra-modality management
changes were less frequent in our survey (17% versus 9%), except for lymphoma (10% versus
23%). Globally, the clinical impact of FDG PET was similar, with a higher rate of response to
the questionnaire in our study (73% versus 35%) which yields a better confidence in the
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values that are reported here. Ah extensive survey of literature (including data published as
abstracts until 2000) was recently published by Gambhir et al., including more than 3000
patients in the clinical settings of our study. The mean value for the rate of changing patient's
management was 31%. That means that the clinical impact observed in our study (46%)
performed on the opening year of our dedicated-PET centre reached the highest published
values : the referring physicians integrate rapidly information from FDG-PET in their
decision making. So, the impact rate will probably increase with time, which would explain
the lower values in a survey extending over a decade, with lower impact described initially.

13.2 AT0200375

Clinical Oncology - Comparison of Two-Dimensional and Three-Dimensional
Acquisition in Oncological Patients

M. Voth1, T. Opfermann1, S. Käpplinger2, A. Sperling1, D. Gottschild1

Friedrich Schiller University Jena, Clinic of Radiology, Department of Nuclear Medicine1 and
Siemens, Erlangen2

The 3D acquisition mode presents the possibility of shorter scan times with decreased
injection dose.In the present study, the clinical results in two-dimensional (2D) and three-
dimensional (3D) acquisition mode were compared. We report our data of 3D PET imaging
for clinical oncological patients using a Siemens EC AT Exact 47.
Methods:
50 oncological patients were observed with F-18-FDG in a 2D whole body (WB) routine scan
(5 or 6 bed positions). The 2D-FDG-PET studies are performed in 2D emission for 8 min and
in 2D transmission for 2 min followed by one bedposition scan in 3D technique (5 min 3D
emission scan and a 2 min transmission scan ) in a region with detected lesion. Both 2D and
3D data were reconstructed using iterative reconstruction (2 iterations with 8 subsets). A
visual interpretation of contrast, identifiability, geometrical form and a quantitative evaluation
(SUV and metabolic extention) was performed.
Results:
No clinically relevant differences in detection of lesions between 2D and 3D mode were
found by the qualitative and quantitative analysis. The contrast, geometrical form and the
SUV compared side by side showed small differences.
Conclusions:
Based on this preliminary results, it seems that 3D technique is equal with 2D in clinical
oncological PET with reduction in WB scan time.
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Whole Body F-18-FDG-PET for the Preoperative Evaluation of Patients with Primary

and Secondary Liver Tumors

M. Voth1, B. Böhm2, J. Scheele2, D. Gottschild1

Friedrich Schiller University Jena, Clinic of Radiology, Department of Nuclear Medicine1

and Clinic of Surgery

We have prospectively evaluated the importance of F-18-FDG-PET in primary and secondary
liver tumors compared with CT, MRI and sonography. Extension of liver resection in primary
and secondary liver tumors depends on tumor location and extrahepatic tumor manifestation.
Methods:
In all patients whole body FDG-PET (ECAT EXACT 47, Siemens/CTI) in a routine protocol,
MRI (abdomen), CT (abdomen) and sonography (abdomen) were performed preoperatively.
The interpretation of the attenuation corrected studies of the 50 patients occured blindly.
Results:

sonography
CT
MRI(23 pat)
FDG-PET

all cases (n=174)
TP
105
118
94
137

FN
61
48
19
29

TN
4
4
4
2

FP
4
4
3
6

sens
63,3
71,1
83,2
82,5

colorectal ca. (n=74)
TP
63
64
42
69

FN
10
9
4
4

TN
1
0
0
0

FP
0
1
0
1

sens
86,3
87,7
91,3
94,5

hepatocellular ca. (n=34)
TP
19
25
24
16

FN
12
6
3
15

TN
0
2
4
1

FP
6
4
2
5

sens
61,3
80,6
88,9
51,6

Conclusion:
A whole body FDG-PET is an efficient method for preoperative staging in primary and
secondary liver tumors. It is a helpful tool for the surgeon in preparing the surgical procedure.

AT0200377 13.4

~3}r~t A Comparison of Dedicated and Hybrid PET Imaging in Detection of Recurrences of

Colorectal Cancer with [18FJ-FDG

F. Montravers, D. Grahek, K. Kerrou,, N. Younsi, Y. Petegnief, J.N. Talbot

Service de Medecine Nucleaire, Hopital Tenon, Paris, France

Aim: The aim of this study was to assess the clinical performances of FDG using a CDET
system (hybrid dual-head MARCONI gamm^camera with sodium iodine crystal 19 mm thick)
or a dedicated PET system (C-PET, ADAC) for the detection of colorectal cancer recurrences.
We report an experience of 4 years with CDET (July 1997 - July 2001) and of 1.5 years with
PET (January 2000 - July 2001).
Methods: After fasting for 6h or more, 3-5 MBq/kg (for 2D - CDET) or 2 MBq/kg (for 3D -
PET) of [18F]-FDG were injected i.v. and imaging (whole-body scan and at least one
tomoscintigram for CDET or scanning of the torso for PET) was started one hour later.
Reconstruction was performed by an iterative algorithm. Attenuation correction by an
external source was only available for PET.
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304 examinations (ex) were performed with CDET and 164 with PET. 230 CDET cases and
73 PET cases are currently evaluable according to histology or to follow-up. These
examinations were performed for suspicion of recurrence (157 CDET cases, 39 PET cases),
in search for other localisations when one or more resectable lesion(s) was (were) known (48
CDET cases, 24 CDET cases) or for evaluation of the therapeutic efficacy (25 CDET cases,
10 PET cases).
Results: The results were the following, on patient-basis:

CDET

PET

Suspicion of recurrence

104 TP ; 30 TN
3 FP;20 FN

30 TP;5 TN
0 FP;4 FN

Search for other
localisations

48 TP ; 0 TN
0 FP;0 FN

23 TP ; 0 TN
0 FP;1 FN

Therapeutic evaluation

11TP;13TN
0FN; 1FN

5 TP;5 TN
0 FP;0 FN

Globally, sensitivity was 89% with CDET and 92% with PET, specificity was 93% with
CDET and 100% with PET and accuracy was 90% with CDET and 93% with PET.
Conclusion: These results confirmed that FDG is a powerful tool for the detection of
colorectal recurrences and showed that no significative difference in accuracy (chi2 = .75 ; p
= .4) was detectable between the two modalities interpreted by the same team and both
performed 1 hour after injection.

13.5 AT0200378

Modification of Patient Management when Using FDG-PET in Detection of Recurrences

of Colorectal Cancer: 18 Month-Experience

F. Montravers, K. Kerrou, D. Grahek, Y. Petegnief, N. Younsi, J.N. Talbot

Service de Medecine Nucleaire, Höpital Tenon, Paris, France

Aim: The aim of this study was to evaluate the impact of [F-18] - FDG - PET on managing
patients with colorectal cancer.
Methods: From January 2000 to July 2001, 164 examinations were performed by the team of
hospital Tenon using a 3D dedicated PET system (C-PET, ADAC) for suspicion or recurrence
of colorectal cancer (53 % of the cases), for search for other localisations when one or more
resectable(s) lesion(s) was (were) known (37 %) or for evaluation of the therapeutic efficacy
(10%).
To evaluate the impact of PET imaging on patient management, a post PET questionnaire
(corresponding to the french translation of the questionnaire presented by J. Meta et al., J
Nucl Med, 2001,42,586-590) was sent to the referring physician.
Results: 94 responses are currently available, corresponding to:

- no change (n = 42),
- change from no treatment to surgery (n = 11),
- change from no treatment to medical treatment (n = 11),
- change from surgery to medical treatment (n = 9),
- change from medical treatment to no treatment (n = 5),
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- change from medical treatment to surgery (n = 4),
- change from surgery to no treatment (n = 4),
- change in medical approach (n = 3),
- change in surgical approach (n = 2)
- change from no treatment to radiotherapy (n = 1),
- change from radiotherapy to medical treatment (n = 1),
- change from medical treatment to radiotherapy (n = 1)

In summary, among 94 responses from referring physicians (corresponding to 57 % of the
examinations), changes in patient management were reported for 52 of the 94 patients (55 %).
Conclusion: This result confirms, in France, the major impact of FDG-PET on the
management of recurrences of colorectal cancer, as reported by the referring physician,
already demonstrated in California (62 % in the 60 patients of Meta et al.).

AT0200379 13.6

/ L Pre-Operative Image Fusion of CT and PET Data Sets in Oral-Maxillo-Facial
Carcinoma

G. Wolf4, R.M. Aigner1, G. Schultes2, T. Schwarz1, R. Nicoletti1, M.P. Lorbach1

'Division of Nuclear Medicine, Department of Radiology, Karl-Franzens-University Graz,
Austria; 2Division of Maxillofacial Surgery, Karl-Franzens-University Graz, Austria.

Aim: The aim was to evaluate the clinical and therapeutical value of digital image fusion of
F18-FDG-PET and CT in patients with oral-maxillo-facial carcinoma.
Methods: Nine patients (age 46-87, 5 male, 4 female) with oral-maxillo-facial carcinoma
underwent CT and F18-FDG-PET (333-370 MBq). The time-interval between both diagnostic
modalities varied between 1 to 9 days. The data of both imaging modalities were fused on an
image workstation by automatic adaptation of pixel size and slice interval. The axes were
corrected semi-automatically for differences in body positions. The fused images were
reconstructed in the axial, coronal, and in the sagittal plane.
Results: PET showed a local pathological FDG-uptake of a high intensity in the tumor in 9 / 9
patients (sensitivity 100%). CT detected the tumor in 7 / 9 patients (sensitivity 77,8 %). Image
fusion of PET and CT showed the tumor in 9 / 9 patients (sensitivity 100%). The final
diagnosis was carcinoma of the mandible in 3 / 9 patients, carcinoma of the mouth floor in 3 /
9 patients, carcinoma of the tongue in 2 / 9 patients and carcinoma of the roof of the mouth in
1/9 patients. Histology ensured malignancy in all cases. The results were path-squamous-cell
carcinoma, in 1 / 9 low differentiated (tongue), in 4 / 9 middle differentiated ( 3 mouth floor,
1 tongue), and in 4 / 9 patients high differentiated (3 mandibula, 1 roof of the mouth).
Conclusions:
> In CT in 2 / 9 patients it was not possible to discriminate between oral-maxillo-facial

carcinoma and normal lesions because of the limitation in the small size of the lesion. In
addition to that, most patients have metal-implants in their teeth, which cause a lot of
artefacts and often make exact diagnosis impossible.

> PET shows the pathological lesions and dignity independent of metal-implants, m case of
a very high intensity of FDG-uptake morphology is difficult to describe.

> Image Fusion of both methods is helpful for better definition of exact diagnosis, dignity,
topography, differentiation osseous/extraosseous. Therefore the planing of surgery (visual
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models and intraoperative reconstruction of facial structures) or radiotherapy (exact
region) can profit from this method.

13.7 AT0200380

Carbon-11 Acetate PET Imaging in Recurrent Prostate Cancer

A. Kurtaran1, S. Wächter2, B. Djavan3, A. Becherer1, S. Li1, R. Dudczak1, K. Kletter1

Departments of Nuclear Medicine1, Radiotherapy2 and Urology3, University of Vienna,
Austria.

Aim: Despite recent developments in radiological as well as nuclear medicine techniques the
detection of tumor sites in patients with rising PSA after radical therapy for prostate cancer
(PC) is still challenging. This prospective study aims to assess the clinical value of C-ll
acetate whole body PET imaging in detecting clinically occult local/metastatic disease.
Methods: In 25 clinically asymtomatic patients with rising/elevated PSA after radical therapy
(radical prostatectomy, radiation therapy) indicating the presence of malignant tumor sites
were included in the study. C-ll acetate whole body PET scan were performed immediately
after i.v injection of 500-700 MBq C-l 1 acetate with a ring PET scanner. Identified abnormal
C-ll acetate foci were compared to bone scan, computed tomography (CT) and /or magnetic
resonance imaging (MR). For a better anatomical localization of suspected tumor sites in all
PET (+) patients 3D PET-CT/MRI image fusion was done.
Results: In 6 out of 25 patients (24%) C-ll acetate PET studies demonstrated no abnormal
tracer accumulation (false negative results). The remaining 19 patients (19/25) demonstrated
abnormal C-ll acetate uptake indicating the presence of local and/or metastatic disease
(76%). In 3 patients with non-diagnostic CT/MRI studies significant C-ll acetate
accumulation was found in prostatic fossa. In addition, one pulmonary lesion was detected by
C-ll acetate PET scan without evidence of disease by spiral CT of the lung. Furthermore, C-
11 acetete PET study demonstrated significant lymph node involvement in 3 patients while
CT/MRI were not conclusive.
Conclusion: This study demonstrate the clinical usefulness of C-l 1 acetate whole body PET
as a promising imaging technique in selecting patients with local PC disease from those
having distant metastases. Therefore, C-l 1 acetate whole body PET can be used to choose the
most appropriate therapy option in patients with rising PSA after radical therapy for PC.
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AT0200381
14.1

/,, A High Activity Rhenium-186 HEDP with Peripheral Blood Stem Cell Support Phase I

' Study in Hormone Refractory Prostate Cancer Patients with Skeletal Metastases

V.R. McCready, J.M. O'Sullivan, D.P. Dearnaley, A.R. Norman, J. Treleaven, G. Cook.

Royal Marsden Hospital and Institute of Cancer Research, Sutton, Surrey, SM2 5PT

Aim: This study was designed to find the maximum tolerated activity of Re 186 HEDP which
could be given with peripheral blood stem cell support (PBSCS) to ablate or prevent skeletal
metastases from prostate cancer. Previous studies have identified thrombocytopenia as the
dose limiting toxicity at a level of 3.0 GBq.
Methods: Twenty five patients with progressive hormone refractory prostate cancer
metastatic to bone received an intra-venous injection of Rhenium-186 HEDP followed 14
days later by the return of pre-harvested peripheral blood stem cells (PBSC). Prescribed
activities ranged from 2.5 GBq to 5.0 GBq. Unacceptable toxicity was defined as grade HI
haematological toxicity, lasting at least 7 days duration, or grade IV haematological toxicity
of any duration or any serious unexpected toxicity. PSA measurements and bone scintigraphy
were performed at 6 weeks and three monthly intervals.
Results: One patient with Grade El thrombocytopaenia occurred at 5.0 GBq and another in a
second group of 3 patients at the same activity level. Both recovered within 10 days in both
cases indicating that 5.0 GBq is the maximum tolerable activity.
In the group of 17 patients who received between 3.0 and 4.9 GBq, 9 developed no new
metastases in their latest bone scan between 5.5 weeks and 2 years post therapy. In 7 patients
between 14% and 70% of their metastases disappeared. PSA reductions of 50% or more,
lasting at least 4 weeks, were seen in 5 of the 25 patients (20%) who received more than 3.5
GBq of Rhenium-186 HEDP.
Conclusions: The maximum tolerated activity of Re 186 HEDP with PBSCS is 5.0 GBq.
Rhenium 186 HEDP therapy using higher activities can prevent the onset of new metastases
and can also ablate some of those already present in a substantial number of patients with
refractory hormone refractory prostate cancer.

AT0200382 14.2

Radioastatine and Radioiodine Uptake Characterization in Sodium Iodide Symporter-

Expressing Cell Lines

T. Petrich, HJ. Helmeke, G.J. Meyer, W.H. Knapp, E. Pötter

Department of Nuclear Medicine, Medizinische Hochschule Hannover, Hannover, Germany

Aim: The sodium iodide symporter (NIS) has been recognized as an attractive target for
cancer gene therapy. Here we investigated NIS-mediated transport of the high LET cc-emitter
astatine, 21IAt, in comparison to radioiodine.
Methods: A constitutive expression vector harbouring the human NIS cDNA was used in
combination with reporter gene vectors for transient transfection of 13 different human cancer
cell lines. Radioiodine uptake was measured as well as transfection efficiencies. Six stable
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NIS-expressing cell lines (3 derived from thyroid carcinomas, 2 colon carcinoma, 1
glioblastoma) were generated by antibiotic selection. NIS expression was monitored by
immunohistochemistry and RT-PCR. Subsequently the radioastatine and radioiodine uptake
characteristics of genetically modified cells were studied in comparison to the respective
control cells. After xenotransplantation in nude mice in vivo tumour imaging by scintigraphy
and biodistribution studies following organ removal were performed.
Results: Transient transfection of NIS cDNA led to high specific sodium perchlorate-
sensitive radioiodine uptake in NIS-expressing cells that roughly correlates to transfection
efficiencies. Similarly, stable NIS-expressing cell lines were able to concentrate high levels of
radioiodine and in addition showed comparable transport capacity for radioastatine.
Accumulation of 211At was inhibited by sodium perchlorate like iodide uptake and displayed
dependency on extracellular Na+- and T-ions as well. Compared to wash-out experiments in
cell culture the effective half life of radioiodine and radioastatine in vivo was significantly
prolonged. Preliminary dose calculations by MIRD concepts indicated higher tumour
radiation doses for 21IAt compared to 131I.
Conclusion: Tumour cells of different origins transfected with the NIS-expression vector
specifically and significantly take-up radioiodine and radioastatine in vitro and in vivo. The
data provide direct evidence that the NIS efficiently transports the high LET a-emitter 2I1At
with characteristics comparable to radioiodine uptake. In addition, 211At may direct
significantly higher radiation doses to tumours than ! ll by this route and thus may represent a
promising alternative for future NIS-mediated cancer gene therapy.

14.3 AT0200383

The Dresden In-Stent Restenosis Radiation Trial (DIRRT) with Liquid-Filled 188Re
Balloon

J. Kropp1, K. Reynen2, U. Koeckeritz2, R. R. Runge1, A. Schmeisser2, R.H. Strasser2

Depts. of Nuclear Medicine1 and Cardiology2, University Hospital Dresden, Germany

Aim: In some studies intracoronary radiation therapy (IRT) to minimize the restenosis rate
after PTCA proved to be effective. We evaluated the performance, safety and effectiveness of
IRT with 188Re-perrhenate filled into a standard PTCA balloon. This kind of IRT allows a
self-centering homogenous dose distribution to the vessel wall.
Methods: 107 patients (pts) with a mean age of 63 years (81 m, 26 fin) with in-stent
restenosis (type B in 39 %, type C in 61 %) and proven ischemia were included. After routine
re-PTCA with or without additional stent implantation a second standard balloon was placed
into the PTCA area and filled with ß"<emitting liquid 188Re at 3 atm. Irradiation time was 525
+/-167 sec to achieve a dose of 30 Gy at 0.5 mm depth of the vessel wall.
Results: In only one procedure there was a disconnection of the 188Re containing system and
the catheter but no contamination of the cath table or lab was measured. In 16 coronaries 21
stents were'additionally implanted. In the follow-up 4 stent thromboses (1 day, 37 days, 2 x 6
months) with subsequent myocardial infarction were noticed, all in pts with additionally
implanted stents. 57 pts had control angiography after 4 to 6 months after therapy and 41 after
one year. Restenosis (stenosis > 50 % of luminal diameter) was shown in 9 out of 12 pts (75
%) with additionally implanted stents but only in 4 out of 24 pts (17 %) with PTCA alone.
Reocclusion was noticed in 3 (25 %) pts with additional stent but only in 1 pt (4 %) without.
No re-restenosis occured in 20 patients which were without finding after 6 months.
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Conclusions: Intracoronary radiation therapy (BR.T) with ß"-emitting liquid-filled 188Re
balloon is a safe and effective therapy method which might be used routinely. Long-term
results seem satisfactory in a patient group with in-stent restenosis and high risk of re-
restenosis. But the positive effect of irradiation is abolished if an additional stent after PTCA
is needed.

AT0200384 14.4

Using Ga-67 / 68-DOTATOC for Pretherapeutic Dosimetry

M. Hofmann1. J. Fitschen1, MX. Oei\A.R. Boerner1, B.O. Knoop^Geworski L.3, D. Otto1, H.
Maecke2,H. Kalbacher4 and W.H. Knapp3

Dept. of Nuclear Medicine \ Medical School Hannover, Germany and Dept. of Radiation
Chemistry, Kantonsspital Basel2 , Dept. of Nuclear Medicine Charite Berlin3, Peptide

Chemistry University Tübingen4

To date, treatment of somatostatin-positive tumours using Y-90-radiopeptide therapy has
gained importance. Because accurate dosimetry is a prerequisite for proper treatment the most
precise determination of maximum uptake and the measurement of tracer halflife in tumours
and organs is highly desireable.
Methods: In 12 patients we performed Ga-68-DOTATOC PET and measured the SUVs in
tumours and organs 90min p.i. as maximum tumour uptake. One day later Ga-67-DOTATOC
planar scintigraphy (and SPET) were performed 2 /24 / 48h p.i.. Organs and tumours were
evaluated by ROI techniques yielding in the corresponding halflives. Absorbed doses were
calculated according to MIRD 3.0.
Results: SUV varied for liver tumours from 5-15 and from 3 to 9 for bone metastases. The
standardised uptake vlues of organ were 0.8 to 2.5 for liver, 4-10 for spleen and 3-6 for
kidneys.
The calculated doses varied in a relative broad range (intra- and interindividually). Over all
small tumours (<3cm) displayed the most uptake and therefore yielded in the the highest
doses per injected MBq. Conclusion: Dosimetry using 67/68-Ga-DOTATOC PET and planar
scintigraphy is feasible and yields in dosimetric data, which may help to adjust injected doses
for adaequate tumour treatment and avoid unwanted organ toxicity in future therapeutical
trials.

AT0200385 15.1

j . Bone Scanning in Patients with Low Back Pain Following Minimal Trauma

W. Weidinger, M. Hatzl-Griesenhofer, R. Pichler, H. Huber, W. Maschek

hist, for Nuclear Medicine and Endocrinology, General Hospital Linz, Austria

Aim: Low back pain following minimal trauma may be caused by insufficiency fracture of the
sacrum, which is often radiographically occult. Bone scintigraphy is a method of reference for
the diagnosis; the results have been analysed retrospectively.
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Methods: Bone scintigraphy was done on 228 patients treated by the departments of
orthopedics at the General Hospital Linz. Predominantly after (minor) trauma, they suffered
from lower back pain and their conventional radiographic findings were negative.
Results: During a 24 month period, a sacral insufficiency fracture was diagnosed in 68
patients (29,8%). H-shaped hyperfixation of the tracer - described as typical - was present in
only 12 % of the cases. Tracer accumulation was found as follows: located uni/bilateral in the
sacral wings (39 % / 9 %), horizontal (31 %) and half H-shaped (9 %). In the majority of the
cases bone scan detected further fractures with main localisations in the pubic bones, in the
spine and the ribs.
Conclusions: The insufficiency fracture of the sacrum as cause of lower back pain is not
uncommon, especially in postmenopausal women with risk factors. Bone scintigraphy is not
only an adequate procedure for the detection of often radiographically occult sacral fractures,
but also an easy method to reveal the often concomitand fractures.

15.2 AT0200386

Twenty-One Year Old Female with an Iris Tumor: A Case Report

G. Zettinig1'4, S. Maca2, R. Horvat3, A. Kurtaran1'4, R. Dudczak1'4 and T. Barisani2

Departments of 'Nuclear Medicine, 2Ophthalmology, and3 Clinical Pathology, Ludwig
Boltzmann Institute for Nuclear Medicine, University of Vienna, Austria

A 21-year-old female with multiple granulomas on the right iris with concomitant therapy
refractive panuveitis was referred to the Department of Ophthalmology to exclude an ocular
malignancy. The patient had a history of minimal change glomerulonephritis and cutaneous
granulomas at the age of six years that were successfully treated with cyclophosphamide.
Her visual acuity initially already reduced to 30% decreased rapidly to "counting fingers". A
clinical work-up including chest x-ray, spiral computed tomography of the lungs and a
detailed serological examination including angiotensin converting enzyme showed no
evidence of infection or neoplasia. Planar scintigraphy 24 hours after administration of 185
MBq Gallium-67 citrate demonstrated an intense tracer accumulation in both lacrimal glands.
Salivary gland uptake was normal and there was only a faint accumulation in the mediastinum
interpreted as normal. A biopsy of the right iris revealed a granulomatous non caseating
inflammation diagnosed as sarcoidosis. A systemic combination treatment with prednisolone
and methotrexate for 4 months could not control the inflammation. After therapy was changed
to cyclosporine the inflammation decreased and visual acuity increased to 60%.
Neither a "lambda sign" (characterise uptake of Ga-67 in intrathoracic lymph nodes
resembling the greek letter lambda) nor a typical "panda sign" (bilateral salivary and lacrimal
gland uptake of Ga-67) commonly present in sarcoidosis were seen in our patient.
This case demonstrates that in individual patients with sarcoidosis, lacrimal gland uptake of
Ga-67 may be the only significant noninvasive finding.
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ft Cross-Competition of Somatostatin with Vasoactive Intestinal Peptide for Binding to
The Somatostatin Receptor Subtype 3

Shuren Li1, Martina Wichlas2, Markus Peck-Radosavljevic2, Thomas Pangerl1, Peter Valent3,
Robert Dudczak1'4 and Irene Virgolini1'4

Departments of Nuclear Medicine1, Gastroenterology2, Hematology3, University of Vienna,
and Ludwig Boltzmann Institute of Nuclear Medicine4, Austria

Aim: Recent studies suggest that a variety of tumor cells express both receptors (R) for
somatostatin-14 (SST) and vasoactive intestinal peptide (VIP). We have observed cross-
competition between SST and VIP for binding to various tumor cells. The present study was
conducted to identify the common binding site of SST and VIP.
Methods: For this purpose, COS-7 cells were transfected with the hSSTRl through 5 as well as
with the hVIPRl and hVEPR2. 125I-SST, 123I-Tyr3-OCT and 123I-VIP were used as radioligands.
A direct binding studies and northern blot analysis were performed.
Results: High affinity binding of 125I-SST to hSSTRl, hSSTR2, hSSTR3, hSSTR4 andhSSTR5
was observed. 123I-Tyr3-OCT bound to hSSTR2 and hSSTR5 with high affinity and to hSSTR3
with moderate affinity. 125I-SST as well as 123I-Tyr3-OCT did not bind to hVTPRl or hVIPR2. In
contrast, high affinity binding of 123I-VIP to hVIPRl, hVIPR2 and to hSSTR3, but not to other
hSSTR, was detectable. Binding of 125I-SST to hSSTR3 was displaced by unlabeled SST, VTP as
well as by Tyr3-OCT. Binding of 123I-VTP to hSSTR3 was inhibited by unlabeled VTP, SST and
Tyr3-OCT.
Conclusions: our data provide evidence that the hSSTR3 may act as an acceptor for VIP and is
the primary site responsible of cross-competition between I-SST and I-VIP.

AT0200388 1 5- 4

An Unusual Accumulation of Technetium-99m-Sestamibi (99mTc-MIBI) Mimicking an
Ectopic Hyperfunctioning Parathyroid Tissue: Usefulness of CT/SPECT Technology in

a Single Device.

O. Kienast1, T. Traub1, J. Kletzmayr2, G. Dobrozemsky1, F. Kairiberger3, R. Dudczak1, A.
Kurtaran1

department of Nuclear Medicine, University of Vienna, Austria; department of Internal
Medicine, University of Vienna, Austria; department of Radiology, University of Vienna,

Austria.

99mTc-MIBI dual phase scintigraphy is a well established imaging modality in detecting
hyperfunctioning parathyroid tissue. The authors report a case of 99mTc-MIBI scintigraphy
showing MIBI-accumulation in projection of the upper mediastinum suspicious for
hyperfunctioning parathyroid tissue. Further anatomical localisation achieved by combined
CT/SPECT technology revealed no mediastinal mass.
A 71-year-old man with renal transplantation following chronic renal failure experienced
hypercalcemia, hyperphosphatemia and elevation of serum parathyroid hormone levels.
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Ultrasonography of the neck revealed no enlarged parathyroid glands and further diagnostic
workup has been performed. A 99mTc-MIBI dual phase scintigraphy showed no abnormal
accumulation in the typical parathyroid region but a focal activity in projection of the upper
mediastinum was detected. The SPECT imaging of the neck and upper chest showed the
accumulation in anterior location. This finding was interpreted as an ectopic (mediastinal)
hyperfunctioning parathyroid tissue.
In order to localize the focus, a CT/SPECT study with a single device system (GE Medical
Systems Millenium VG gamma camera with Hawkeye) was done. This is an imaging system
composed of a low current X-ray tube and a set of detectors mounted onto the camera's slip
ring gantry. On registered and fused anatomical/functional images (CT/99mTc-MIBI
SPECT), the increased accumulation of 99mTc-MBBI was shown to be an accumulation in the
upper sternum. Further radiological examination revealed no abnormality in the sternum.
This case illustrates the usefulness of the combined CT/SPECT imaging strategy with a single
device in preventing unnecessary diagnostic/therapeutic interventions in patients with
hyperthyroidism and abnormal 99mTc-MIBI scintigraphy.

15.5 AT0200389

Incidence of Hyperthyroidism in Slovenia Since Improved Iodine Supply

K. Zaletel, S. Gaberscek, E. Pirnat, S. Hojker

University Medical Centre Ljubljana, Department for Nuclear Medicine, Zaloska 7,
Ljubljana, Slovenia

Aim: Since the year 1953, when iodine prophylaxis was introduced in Slovenia, several
epidemiological studies confirmed the existence of mild iodine deficiency on the whole
territory of Slovenia. In January 1999 the implementation of higher iodine content (25 mg of
KI or 32 mg of KIO3) was recommended and since then the increased incidence of
thyrotoxicosis was observed. Here we present 5-year follow-up data of the incidence of
hyperthyroidism due to thyroid autonomy and Graves' disease.
Methods: We estimated incidence rates from 1997 to 2001 for hyperthyroidism due to
thyroid autonomy and Graves' disease among 1000000 people, living in the area of Ljubljana.
We assumed that most cases were seen and treated in the Outpatient Department for thyroid
diseases of Department for Nuclear Medicine of University Medical Centre Ljubljana.
Results: Immediately after correction of iodine deficiency, the incidence of hyperthyroidism
due to thyroid autonomy rose almost twice in 1999 (320 cases in 1999 compared to 173 cases
in 1997), but afterwards the incidence slightly decreased (240 cases in 2000). Similarly, the
incidence of Graves' disease rose in 1999 (267 cases in 1999 compared to 237 in 1997) and in
contrast to thyroid autonomy the incidence further increased in the following years (337 in
2000 and 246 in the first half of 2001).
Conclusions: The increased incidence of hyperthyroidism due to thyroid autonomy and
Graves' disease after elevation of iodine prophylaxis in Slovenia is comparable with data in
some other endemic areas. Those data indicate that stepwise supplementation is preferable to
immediate corrections. However, we believe that iodine prophylaxis is reasonable and
justified and to reassess the iodine nutrition status we plan a follow up evaluation in year
2002.
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Clinical Evaluation of the 2nd Generation Radio-Receptor Assay for Anti-Thyrotropin
Receptor Antibodies (TRAb) in Graves' Disease

Giovanella L, Ceriani L, Garancini S.

Department of Nuclear Medicine and Thyroid Unit
University Hospital "Ospedale di Circolo e Fondazione Macchi" - Varese (Italy)

Detection of autoantibodies to the TSH receptor by radioreceptorial assays (RRA) is largely
requested in clinical practice for the diagnosis of Graves' disease and its differentiation from
diffuse thyroid autonomy. Additionally, TRAb measurement during antithyroid drug
treatment can be useful to evaluate the risk of disease's relapse after therapy discontinuation.
Nevertheless, some patients affected by Graves' disease are TRAb negative when 1st

generation assay is used. Recently a new RRA method for TRAb assay was developed by
using human recombinant TSH-receptor and solid-phase technique.
Aim
Aim of our work was the comparison between 1st and 2nd generation TRAb assays in Graves'
disease patients and, particularly, the evaluation of 2nd generation test in a sub-group of
patients affected by Graves' disease but with negative 1st generation TRAb assay-
Methods
We evaluated the diagnostic performance of a newly developed 2nd generation TRAb assay
(DYNOtest® TRAK human, BRAHMS Diagnostica GmbH, Germany) in 46 patients affected
by Graves' disease with negative 1st generation TRAb assay (TRAK Assay®, BRAHMS
Diagnostica GmbH, Germany). A control groups of 50 Graves' disease patients with positive
1st generation TRAb assay, 50 patients affected by Hashimoto's thyroiditis and 50 patients
affected by nodular goiter were also examined.
Results
4lout of 46 patients affected by Graves' disease with negative 1st generation TRAb assay
showed a positive 2nd generation test. The overall sensitivity of the 2nd generation test was
significantly improved respect the 1st generation assay in Graves' disease patients (x2=22.5,
pO.0001). 1 and 3 out of 50 patients affected by Hashimoto's thyroiditis were positive by 1st

and 2nd generation TRAb assay, respectively. All these patients showed primary
hypothyroidism. No differences resulted in euthyroid Hashimoto's thyroiditis sub-group and
in nodular goiter control group.
Conclusions
The 2nd generation TRAb assay is clearly more sensitive than the 1st generation test and
should be used in clinical practice to minimize the incidence of TRAb negative Graves'
disease. Long-term prospective studies are needed to evaluate the prognostic role of 2nd

generation TRAb assay in Graves' disease treated by antithyroid drugs.
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The Early Changes of Thyroid Hormone Concentrations after 131I Therapy for Graves'
Hyperthyroidism - The Role of Pretreatment with Methimazole

E. Pirnat, V. Fidler, K. Zaletel, S. Gaberscek, S. Hojker

University Medical Centre Ljubljana, Department of Nuclear Medicine, Zaloska 7,1525
Ljubljana, Slovenia

Aim: 13II therapy may cause exacerbation of hyperthyroidism due to leakage of previously
formed thyroid hormones from damaged thyroid cells in Graves' patients. To avoid this
complication pretreatment with antithyroid drugs is recommended. Otherwise, the use of
antithyroid drugs prior to 131I therapy may diminish the success of 131I therapy and should
therefore be discontinued. The aim of our prospective clinical study was to compare early
changes of thyroid hormone concentrations after 131I therapy in Graves' patients, pretreated or
not pretreated with methimazole.
Methods: 92 consecutive Graves' patients, 84 females and 8 males, aged 17 to 80 were
treated with 555 MBq of 131I. Absorbed dose of 131I was calculated. In the first group of 22
patients treatment with methimazole (20 mg/day) was discontinued 7 days before 31I therapy,
the second group of 33 patients received methimazole until the day of 131I therapy and the
third group of 37 patients was not pretreated with methimazole before 131I therapy. 7 and 2
days before 131I therapy and 2, 5, 12 and 30 days after serum free T4 (fT4) and free T3 (fT3)
concentrations were measured.
Results: In the first group a significant increase of fT4 and fT3 was observed 7 days after
discontinuation of methimazole (fT4 14.60 ± 4.10 vs. 18.25 ± 7.16; fT3 5.45 ± 1.44 vs. 7.79
± 5.27 pmol/1), while gradual decrease of fT4 and fT3 was observed after 131I therapy. In the
second group a significant increase of fT4 and fT3 after 131I therapy peaking on day 5 was
observed (fT4 20.91 ± 13.70 vs. 27.85 ± 18.17; fT3 7.81 ± 5.21 vs. 9.42 ± 6.21 pmol/1). In the
third group significant decrease of fT4 and fT3 concentrations was observed after 131I therapy
(fT4 36.12 ± 18.55 vs. on day 12th 27.49 ± 15.20; fT312.66 ± 7.04 vs. on day 12th 8.31 ± 4.92
pmol/1). No correlation between absorbed dose of 131I and changes of fT4 and fT3
concentrations was observed.
Conclusions: Therefore, our results indicate that not 131I application itself but
discontinuation of methimazole before 131I therapy, may cause short term increase of both
thyroid hormones in Graves' patients.
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15.o
Quantitative Evaluation of Radiodine Ablation of the Thyroid in Patients with

Differentiated Thyroid Carcinoma

V.R McCready, D. Binnie, Francesca Buffa

Department of Medical Physics, Royal Marsden Hospital and Institute of Cancer Research,
Sutton Surrey, SM2 5PT

Aim: We have developed a novel method of quantitative analysis of post radioiodine ablation
scans for differentiated carcinoma of the thyroid to enable an objective comparison of patients
receiving recombinant TSH with those who have had withdrawal of thyroid hormone
supplements. Reliance on visual estimation of the completeness of thyroid ablation can have
errors related to observer variation and variation in the settings of the display. Traditionally a
neck uptake of <0.5 -1.0% administered activity is taken as the yardstick for complete
ablation but this has little scientific basis.

Methods: A rectangular region of interest is placed over the thyroid bed in the post ablation
diagnostic radioiodine scan. This region of interest is divided into 10 rows of square boxes
that together fit the region, plus a second set of 10 rows displaced by half a box to minimise
overlap problems. The distribution of counts in each row is fitted with a polynominal curve
optimised to achieve a minimum X2 (chi squared). Low values of minimum X2 correlate well
with an absence of uptake in residual thyroid tissue. In areas with increased activity,
comparison with the fitted curve is used to give a value in units of statistical error or standard
deviation (S.D.).

Results: The method has been tested in a series of 36 consecutive patients following
radioiodine ablation.
The patients were divided visually into three groups: complete ablation (17), normal excretion
into the oesophagus (7) and focal residual uptake in tumour or normal thyroid (12). In the
complete ablation group the maximum variation from the fitted curve ranged from 2.0 to 4.1
S.Ds (with a mean of 2.7 ± 0.14 S.E.). In patients with a visible linear uptake in the
oesophageal region the variation ranged from 3.0 - 4.5 S.Ds.. In those patients with focal
uptake the variation ranged from 4.8 S.Ds to 83 S.Ds

Conclusions: This technique has proved to be a valuable method of quantitating thyroid
ablation especially when there are equivocal areas of low focal uptake. The technique can be
applied to equally to any situation where it is necessary to confirm that variation in uptake is
within normal limits where the background activity changes, e.g. with the changing shape of
an organ, or where it is difficult to define a 'normal' symmetrical region of interest.
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Treatment of Skeletal Metastases from Different Tumours by means of Multiple
Courses of Sm-153-EDTMP: Feasibility, Safety and Effectiveness

P. Riva. G. Franceschi, N. Riva, M. Casi, M. Santimaria. Istituto Oncologico Romagnolo.
Cesena (Italy)

Aim: To evaluate feasibility, tolerance and antitumor activity of multiple (up to 5) cycles of
Sm-153 -EDTMP in bone metastases patients. u. k
Material an Methods'. 1A patients (44 prostate, 22 breast,4 lung, 4 others) withjfistologically
proven tumour and bone metastases, were treated with Sm-153-DTMP (CIS-SCHERING),
mean dose 37 Mbq/kg per cycle. 36 cases presented more than 10 lesions (group C), 14 had 5-
10 lesions (group B) and 24 pat. were bearing less than 5 involvements (group A). 40 patients
received single adminstration (SA). 34 cases had multiple treatments (MT), every 3 months .
21 cases had 2 cycles, 11 were treated 3 times, 1 received four and 1 five administrations.
*Results: In the SA group the toxicity was mild. We recorded 1 case of anaemia (grade I)
and 2 cases of grade I leucopenia, 6 cases of grade I and 5 cases of grade II trombocitopenia.
In MT patients, we registered in 11 cases grade I and in 14 grade II transient
trombocitopenia; 3 cases presented grade I leucopenia and 3 had grade I anemia.
The clinical effects in SA group were : complete pain disappearance in 11 (27.5%) cases
(mean duration 7 months): 7 group A, 2 group B and 2 group C; significant pain reduction in
18 (45%) cases (mean duration 6.8 months): 3 group A, 6 group B, and 2 group C; in 11
(27.5%) cases ( 3 group A, 1 group B and 7 group C), no change occurred. In one breast
tumour pat. we observed a complete regression of the lesions. In 4 cases (10%) a decrease in
number and size of lesions was documented. In the MT group, we observed a complete pain
disappearance in 15 (44.1%) cases ( 8 group A, 2 group B and 6 group C); a pain reduction in
15 (44.1%) cases (3 group A, 3 group B and 9 group C), while in 4 (11.8%) cases no
subjective response was obtained.. Moreover In 13 (38.2%) cases ( 9 prostate and 3 breast) a
reduction in number and volume of lesions was recorded.
Conclusions: Repeated treatments with Sm-153-EDTMP, can be safely given, up to 5. This
approach can control the pain but, in some cases, can exert a cytolitic effect, with radiological
evidence of decrease of tumour size or of its complete disappearance. The therapy is effective
both in pat. with reduced tumour burden, and in cases with diffuse lesions.

16.1 AT0200394

FDG-PET and Ultrasound as Complementary Modalities in Malignant Melanoma

Restaging

Th. Schwarz, R.M. Aigner, G. Wolf

Karl-Franzens-University Graz, Department of Radiology, Division of Nuclear Medicine,
Graz, Austria

Aim: Both FDG-PET and ultrasound are common modalities for restaging malignant
melanoma patients although ultrasound is still the first quality in restaging lymph nodes
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(neck, axilla, inguen) and liver. The aim of our study was to show the benefit of
complementary use of these modalities in patients with suspicious findings.
Methods: In our study 37 patients were included. All of them were after surgical and
additionally zytostatic and/or Interferon therapy. Ultrasound and FDG-PET examination
happened within 9 weeks. In 19 cases first ultrasound was done and afterwards FDG-PET, in
18 cases FDG-PET was the first examination. Criterion for suspiciousness in ultrasound was
size and sonographic texture of lymph nodes and liver lesions relatively. Criterion for
suspiciousness in FDG-PET was pathological FDG uptake. The results were verified by
histology and /or CT, MR, long-term follow-up.
Results: In 22 cases highly suspicious (11) or non suspicious (11) findings in one
examination were confirmed by the other one. FDG-PET showed additionally findings in 5
cases (lung/1, lien/2, liver/2) ultrasound in one case (suprarenal gland).
In 8 cases suspicious findings in one examination ( ultrasound 1/ FDG-PET 7 ) had been
cleared up by the other one. Only 7 cases showed completely different findings (liver/3,
lymph nodes/2) or in both modalities not clear findings (liver/1, lymph node/1).
Conclusion: Complementary use of FDG-PET and ultrasound for restaging in malignant
melanoma patients is a good chance to clear up suspect findings. FDG-PET as whole body
examination in a higher rate than ultrasound has the opportunity of additional findings
although ultrasound is even out of cost - effectiveness the first quality in restaging.

AT0200395 16.2

18-F-FDG-PET in Pretherapeutical Determination of Extra Medullary Involvement
prior to Re-188-Antibody Guided Myeloablative Therapy

M. Hofmann1, B. Hertenstein2, A.R. Boerner1, D. Otto1, W.H. Knapp1

Clinic of Nuclear Medicine ! and Dept. of Oncology and Hematology2, Medical School
Hannover

In relapsed or refractory leukemia it is highly desireable to intensify the conditioning prior to
allogenic bone laSmarrow transplantation (BMT). Application of the 188-Re-labelled
antibody BW 250/183 has proved to be feasible for internal radiation therapy of the bone
marrow. Because the number of granulocytes (which express the CD66b antigen targeted) in
extramedullary manifestations are usually low, the treatment of extramkedullary lesions will
be not effective. This study deals with the pretherapeutical identification of patients with
extramedullary involvement via 18-F-FDG-PET.
Methods: 1-2 weeks prior sceduled 188-Re-therapy 12 Patients underwent 18-F-FDG PET
(dedicated PET scanner Siemens ECAT EXACT 47). Non physiological tracer accumulations
were evaluated by means of SUV and consecutive morphological imaging (CT/MRI).
Results: 3 of 11 patients did show non physiological enrichment.
1 Patient had enrichment in the upper mediastine, which was confirmed as extramedullary
leukemia involvement by cytology.
hi CT scan these lesions had been identified as small lymphnodes (l-2cm diameter). 2
Patients did show small lesions in the lung.
ha one patient they were confirmed to be active funguous infection (pos. sputum culture) and
in the other patient they were regarded as regenerative residuals of previous known
pneumonic infection not active now (neg. sputum cultures and neg. inflammation markers).
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Conclusion: 18-F-FDG PET is helpfull of identifying extramedullary involvement and gives
in addition information on the inflammatory status of patients prior to BMT.

16.3 AT0200396

Biokinetics of Indium-Ill Labeled Platelets after Cryotherapy of Hepatic Metastases

C. Alexander1; G. Pistorius2, G. Feifel2, C.-M. Kirsch1

!Dep. of Nuclear Medicine; 2Dep. of General Surgery, Saarland University Medical Center,
D-66421 Homburg/Saar, Germany

Aim: The present investigation was performed to evaluate mean platelet live-span and the
proportion of platelet disposal in different organs in patients after hepatic cryotherapy.

Methods: Seven patients with advanced colorectal cancer and liver metastases were included.
Directly before the surgical procedure a blood specimen was drawn and an in vitro labeling of
patient's platelets with 18 MBq Indium-Ill oxime was performed. Reinjection was done
intraoperatively just before cryotherapy. Blood specimen were drawn at 1, 2, 3, 24 und 48 h
p.L. Whole-body scintigraphy was acquired on day two after operation. The evaluation
comprised the calculation of mean platelet live-span and of organ activities as percentage of
whole-body activity.

Results: The local disposal of platelets at the site of cryotherapy ranged from 0 to 35,2
percent, the mean value was 16,2±12,2 percent (mean±SD). The mean half-time of time-
activity curve gave 0,6 to 2,4 days (mean±SD: l,6±0,6 d; normal value: 3,5-6 d), the mean
platelet life-span was between 2,1 and 5,2 days corresponding to a mean value of
3,4±l,0 days (normal value: 7-11 d). The evaluation of SPECT slices of large liver metastases
demonstrated that platelet disposal takes place at the border zone of the metastases just around
the necrotic center.

Conclusions: We conclude that the enhanced local platelet trapping is a major cause for
cryothermia-induced systemic thrombocytopenia.

16.4 AT0200397

Do Tumor Size or Patient Age Influence the Accuracy of Sentinel Lymph Node (Sn)

Detection in Breast Cancer?

Cortes M, Fernandez A, Benito E, Azpeitia D, Ricart Y, Escobedo A, Martin-Comin J.

S. Medicina Nuclear and UFM. CSUB. Hospital de Bellvitge. Hospitalet de LlobregatSpain.

The aim was to analyse the influence of the age of the patient and tumor size on the accuracy
to identify SN in patients with breast cancer.
The whole population are 250 patients with breast cancer. In 236 data on size and age were
available. Mean age was 53.6 years, range 28-87 years. Patients were classified 1) depending
on age: < 40 years: 27 p, > 40 <60 years: 136 p and >60 years: 73 p and 2) depending on
tumor size (mm): <10:27 p, 10-20: 91p, 21-30: 72 p and >30:46 p.
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Examination protocol: All patients received a peritumoural injection of 111 MBq (3mCi) of
99mTc-HSA-nanocolloid in 1 - 3 ml. 2 h later 300 seconds anterior and lateral thoracic scans
were obtained. A 57-Co flood phantom was positioned back to the patient to outline the
anatomical contour and help to localize SN. SN was marked on the skin with permanent ink.
Intraoperative SN localization was performed using a gammaprobe. Histopathologic analysis
of SN was done with Haematoxylin/Eosin, inmunohistochemistry and PCR. Histopathology
of the SN was compared to the histopathology of all the other lymph nodes drawn out by the
surgeon.
RESULTS: SN were identified by lymphoscintigraphy in 227 cases of 250 (91%).
221 of them (97%) were localised in axyla. In 210 of 221 SN could be localised and drawn
out at surgery.
The no detection and false negative rate were much higher in patients aged > 60 (29 and 33
%) and in tumours > 30 mm (32 and 19 %) than in patients <40 (14 and 0 %) or tumour < 10
mm (15 and 0 %). Crossing age and size data disclosed that the highest no detection rate
appears in patients > 60 y and tumours > 30mm (46 %) and the highest false negative rate
appears in patients >60 and tumours > 30 mm (33 %)
CONCLUSIONS: 1) No FN were found in patients with tumour size <10 mm. 2) No FN were
found in patients aged under 40 years. 3) FN rate seems to be higher in older patients. 4) The
age of patients and the size of tumour seem to influence on the SN detection rates.

16.5
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AT0200398

Sentinel Lymph Node (Sin) Detection in Vulvar Cancer

J. Grimm1, T. Lantzsch2, G. Seliger2, J. Buchmann3, H. Koelbl2, T. Mende1

department of Nuclear Medicine; department of Gynaecology; 3Institute of Pathology,
University of Halle, Germany

Aim: The purpose of the study is to verify the feasibility of the Sentinel Lymph Node (SLN)
procedure in patients with evidence of vulvar cancer.
Methods: We studied 13 women with early stage (T1/T2) carcinoma of the vulva. One day
before surgery a lymphoscintigraphy was done. We injected intradermally on average 76
MBq of 99mTc-labelled human colloides (Albu-Res®) in 0,4-0,6ml NaCl at 4 locations round
the tumor regarding the midline. Because of the large particles the colloid was filtered before
to obtain the small particle fraction between 200-450nm. Immediately after injection a
dynamic scintigraphy was performed with 28 images, 1 minute per frame. Additional we
made static images, 5 minutes per image, 30 and 120 minutes after injection. The location of
the SLN was marked on the skin. The SLN was intraoperatively identified using a hand-held
gamma probe. In every case a complete inguino-femoral lymph node dissection was done.
Results: In all cases we could show one or more (on average 3) SLN by means of
lymphoscintigraphy and in 11/13 cases we could detect SLN by using the gamma probe.
Lymph channels were seen in 7/13 dynamic studies. 4/13 patients had lymph node metastasis
in the SLN (3/4 cases only the SLN and in 1/4 cases the SLN and one additional lymph node
were positive). We did not found any tumor-positive non-sentinel lymph node in case of
tumor-negative SLN.
Conclusion: The morbidity after operation of patients with vulvar cancer is considerable and
related to the groin dissection. The selective SLN-biopsy instead of radical groin dissection is
feasible to reduce the morbidity without a loss of staging and prognostic factors. This method
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should be restricted to patients with early stage vulvar cancer with clinically uninvolved
lymph nodes. Further studies are needed to evaluate the accuracy and clinical validity of this
procedure.

16.6 AT0200399

Lymphoscintigraphy and Radioguided Biopsy of the Sentinel Node in Cutaneous £*"-,
Melanoma

C.M.M.Guimaräes1, D.S.Barro \ J.B.Antonucci \ R.D.Moreira\ L.M.S.Neto1, J.F.Resende2

1 Nuclear Medicine Service, National Cancer Institute, RJ, Brazil; 2Bone and Connective
Tissue Service, National Cancer Institute, RJ, Brazil

Aim: Lymphoscintigraphy associated with radioguided biopsy of the sentinel node (SN) is
well established in clinical practice for melanoma .Metastasis in the sentinel node indicates
the need for therapeutic lymph node dissection.The purpose of the present study was to
examine the efficacy of lymphoscintilography and the biopsy in detecting metastasis in
cutaneous melanoma.
Methods: Third-nine patients with clinically localized melanoma were investigated
prospectively. A dose of 21.6-27.0 MBq (800-lOOOmicroCi) of 99mTc sulfur colloid was
injected intradermally of the primary tumor site .Dynamic images were obtained until 40
minutes. The images were evaluated by two observers .Lymph nodes were identified and
removed with the aid of the gamma ray detecting probe (GDP) after 1-2 weeks and undergone
pathological analysis.
Results: Lymphoscintigraphy revealed sentinel node in 38 of 39 (97.4%) patients. Sentinel
node biopsy detected metastasis in 6 of 38 (15.8%) patients.
Conclusion: The role of lymphoscintigraphy on detecting the sentinel node in cutaneous
melanoma is well established and is an important tool in the clinical practice of oncology.

16-7 AT0200400

Comparison of Benzodiazepine Receptor SPECT and 18F-FDG PET Using a
Coincidence Detection Camera in Patients with Temporal Lobe Epilepsy: Preliminary £,

Results

M. Wissmeyer1, J.P. Wielepp4, L. Geiger1, K. Lövblad2,F. Donati3, D. Luescher1, T. Krause1

Departments of Nuclear Medicine, 2Neuroradiology, 3Neurology, University of Berne,
Switzerland; department of Nuclear Medicine, Herz- und Diabeteszentrum Nordrhein-

Westfalen, Bad Oeynhausen, Germany

Aim: The aim of this preliminary study was to compare the results of benzodiazepine
receptor (BDR) SPECT using 123I-Iomazenil with those of 18F-FDG (FDG) PET obtained on a
double-headed gamma camera with a coincidence detection system in patients with temporal
lobe epilepsy (TLE).
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Methods: We evaluated 6 patients (4 female, 2 male; age range 26-54 years, average 43.5
years) with therapy-refractory TLE due to mesiotemporal sclerosis or other focal brain
anomalies. To delineate the epileptogenic zone, clinical evaluation, ictal and interictal surface
EEG using the international 10-20 system, brain MRI, interictal CBF SPECT using 99mTc-
ECD, BDR SPECT and FDG coincidence PET were performed. The CBF SPECT , BDR
SPECT and coincidence PET scans were viewed independently by 2 observers considering
the regional cerebral blood flow, BDR density and FDG uptake asymmetry in the temporal
lobe visually as none (0), low (1), moderate (2) and high (3).
Results: Ictal and interictal EEG recordings located the epileptogenic focus in all patients in
the temporal region. Both the BDR SPECT and the FDG coincidence PET located the
epileptogenic focus correctly in circumscribed areas of the temporal lobe in all patients,
whereas brain MRI revealed focal anomalies only in 5 of 6 cases . The lateralisation to the
right (n=4) and left hemisphere (n=2) by interictal CBF SPECT, BDR SPECT and FDG
coincidence PET corresponded to the EEG findings in all patients. The visual consideration of
the asymmetry revealed a slightly but not statistically significant higher value for the FDG
coincidence PET (observer 1: mean 2.333, SD 0.516; observer 2: mean 2.000, SD 0.632) than
for the BDR SPECT (observer 1: mean 1.667, SD 1.033; observer 2: mean 1.833, SD 0.753).
Visual consideration of the interictal CBF SPECT revealed mean values of 2.000 for both
observers. The inter-observer variability was higher in the BDR SPECT than in the FDG
coincidence PET and the interictal CBF SPECT, but the difference was not significant.
Conclusion: 18F-FDG PET using a coincidence detection camera system shows slightly but
not statistically significant higher subjective values of asymmetry in patients with medically
intractable TLE than BDR SPECT. Thus, in institutions without a dedicated PET scanner,
both methods provide useful additional functional information in the detection of
epileptogenic foci, especially when combined with an additional interictal CBF SPECT.

AT0200401 16*8

Blood Flow Changes in Alzheimer's Disease Induced by Lactate

lL. Pävics, 2J. Kaiman, lT. Sera, 2Z. Janka, 3L. Csernay

University of Szeged, Departments of 'Nuclear Medicine and 2Psychiatry, 3International
Medical Centre, Szeged, Hungary

Lactate, as metabolite of the glycolysis is a source of energy of the nerves. In vitro and in vivo
experiments showed the neuroprotective effect of lactate and improvement of brain function
after ischaemic injury. Intravenous infusion of lactate increases the global cerebral blood
flow (CBF). In Alzheimer disease (AD) characteristic regional blood flow abnormalities and
in the cerebrospinal fluid abnormal lactate levels were detected.
Aim: Since disturbed CBF and vasoregulation was found in AD the effect of intravenous Na-
lactate on CBF and related metabolic parameters was examined in order to assess the CBF
response in the AD brain.
Methods: In twenty (14 woman, 6 man, age +/- SD.: 1A+I-1 years) patients with Alzheimer's
disease (DSM IV, MMT.:13+/-6) self-control study was performed. rCBF SPECT (99mTc-
HMPAO) investigations were fulfilled during 5mg/kg body weight 0.5 M Na-lactate infusion
and in control state (0.9 % saline infusion) one week apart. The rCBF changes visually and by
Statistical Parametric Mapping were analysed. ECG, blood pressure, heart rate, venous blood
pH, pCC<2, bicarbonate, serum lactate and cortisol level were measured before and after the
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SPECT investigation. Acute Panic Inventory and anxiety rating scales were used to access the
psychiatric effect of lactate.
Results: The serum lactate levels increased in average from 0.8 mmol/L to 4.6 mmol/L, and
6.1 mmol/L 10 and 20 minutes after lactate infusion respectively. Compensatory changes
were found in the venous blood pH, pCÜ2 and bicarbonate levels. Significant psychiatric
symptoms and blood pressure and heart rate increase were not observed. The serum cortisol
level remained unchanged. At the baseline investigation all of the patients have bilateral
temporal or parietal hypoperfused areas in 8 patients with other additional localisation of
abnormalities. In 12 patients the global cerebral blood flow increased, in 8 decreased rCBF
was detected by visual evaluation. According to the SPM analysis the lactate infusion
produced a statistically significant (p<0.05) rCBF decrease in tempo-occipital and cetral
areas.
Conclusion: In Alzheimer disease the lactate infusion produces a possible global increase of
cerebral blood flow with relative hypoperfusion at the temporo-occipital and central areas.
Vasoregulation and metabolic changes might be responsible for this finding but the exact
mechanism of this effect must be further elucidated.

16.9 AT0200402

Gastroesophageal Reflux (GER) and Respiratory Disease in Children

Shazia Fatima

Nuclear Medicine, Oncology & Radiotherapy institute (NORI) Islamabad.
Pakistan

Aim:
• To identify any possible relationship between recurrent lower respiratory tract infection

and GER.
• To identify any possible relationship between asthma and GER
• To determine the prevalence of GER in children suffering from RLRTI & Bronchial

asthma
• To evaluate the sensitivity and accuracy of different GER diagnostic modalities.

Methods: Thirty children with recurrent lower respiratory tract infection and bronchial
asthma were evaluated for possible presence of the GER. Radionuclide gastroesophageal
scintigraphy was performed in all these 30 patients (Age range 6 months- 10 years). Patients
also underwent ultrasonography and/or Barium swallow or fluoroscopy on separate day.
Patients were grouped according to presenting complaints and investigative modalities. Group
A was the patients of RLRTI, which underwent GER scintigraphy, Barium studies and
ultrasonography. Group B patients were patients with bronchial asthma who underwent all 3
investigations. Group C was patients with RLRTI who under went GER scintigraphy and
barium studies only. Patients with Bronchial asthma who underwent barium studies and GER
scintigraphy were included in group D. Group E & F were patients with RLRTI and bronchial
asthma who underwent ultrasongraphy and GER scintigraphy only respectively. For each
group, reflux index was calculated in all positive patients.
Results: GER reflux of varying degrees was observed in 20% patients. The severity of the
clinical symptoms was directly proportional to the severity of gastroesophageal reflux. Reflux
index was positively correlating with clinical symptoms as well. When compared with other
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investigative modalities employed GER scintigraphy was found to be more superior in terms
of sensitivity and specificity. Conclusions: Objective assessment of gastroesophageal reflux
with the help of GER scintigraphy is feasible and is superior to other modalities and it should
be employed much more frequently as an initial investigative procedure when GER is
suspected as an underlying cause in children suffering from respiratory tract infection.

AT0200403 17.1

Measurement with a Digital Autoradiography Instrument of the Distribution of 18F-
FDG and 99mTcC>4in a Tissue Section from a Melanoma Xenograft

Arne Skretting *, Björn A Graff2, Yngve Kvinnsland '

1 Department of Medical Physics and Technology and department of Biophysics, The
Norwegian Radium Hospital, Oslo, Norway

Aim: This work was carried out to measure the distributions of 18F-FDG and 99m-TcO4" in a
melanoma xenograft, using a recently developed method based on a digital autoradiography
instrument.
Methods: A dose of 20 MBq 18F-FDG was injected via a tail vein into an immunodeficient
mouse bearing a melanoma xenograft. The FDG was allowed to accumulate in the tissues for
one hour, and then a dose of 100 MBq 99mTc was injected into the tail vein. The animal was
sacrificed 20 seconds afterwards, the tumour was removed and immediately frozen in liquid
nitrogen. A 10 um cryosection through the centre of the tumour was obtained and put on a
thin glass slide. Measurements of the distributions were performed with a digital
autoradiography instrument (IDEAS Bioscope 3250), based on a 32 x 32 mm silicon detector.
The pixel size was equal to 50 x 50 urn, and the particle hits were grouped into these pixels
according to their positions of maximum energy absorption. The tissue section was left in the
same position until all measurements had been carried out. A late image (the 99m-Tc image),
acquired the next day, was corrected for decay and for duration of the acquisition. An 18F-
FDG image was obtained after subtraction of the decay corrected 99mTc-image from an
image obtained immediately after preparation of the cryosection.
Results: The quality of the images was acceptable. The central part of the tumour had very
low uptake, but there was a good correlation between the uptake of 18F-FDG and blood flow,
as measured by 99m-TcO4", in all parts of the tissue section.
Conclusions: The uptake of 18F-FDG in a melanoma xenograft is closely correlated to blood
supply.
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AT0200404
17.2

Upgrading of Analogue Gamma Cameras with PC Based Computer System

Valentin Fidler1, Milan Prepadnik1

Clinic for Nuclear Medicine, Medical Center Ljubljana, Slovenia

Aim: Dedicated nuclear medicine computers for acquisition and processing of images from
analogue gamma cameras in developing countries are in many cases faulty and technologicaly
obsolute. The aim of the upgrading project of International Atomic Energy Agency (IAEA)
was to support the development of the PC based computer system which would cost 5.000 $
in total
Methods: Several research institutions from different countries (China, Cuba, India and
Slovenia) were financially supported in this development. The basic demands for the system
were: one acquisition card on ISA bus, image resolution up to 256x256, SVGA graphics, low
count loss at high count rates, standard acquisition and clinical protocols incorporated in PIP
(Portable Image Processing), on-line energy and uniformity correction, graphic printing and
networking.
Results: The most functionally stable acquisition system tested on several international
workshops and university clinics was the Slovenian one with a complete set of acquisition and
clinical protocols, transfer of scintigraphic data from acquisition card to PC through PORT,
count loss less than 1 % at count rate of 120 kc/s, improvement of integral uniformity index
by a factor of 3-5 times, reporting, networking and archiving solutions for simple MS network
or server oriented network systems (NT server, etc). More than 300 gamma cameras in 52
countries were digitized and put in the routine work.
Conclusions: The project of upgrading the analogue gamma cameras yielded a high
promotion of nuclear medicine in the developing countries by replacing the old computer
systems, improving the technological knowledge of end users on workshops and training
courses and lowering the maintenance cost of the departments.

17.3 AT0200405

Determination of Optimum Acquisition Parameters for a Gamma Camera-PET-System
Using the NEMA Body Phantom

B. Ibi1, G. Dobrozemsky1, H. Bergmann1'2

'Department of Biomed. Eng. and Physics, University of Vienna, Austria
2L. Boltzmann Institute of Nuclear Medicine, Vienna, Austria.

Aim: Gamma camera-PET (GCPET) systems show a higher countrate dependency than
dedicated PET systems. The aim of our study was to find activity/countrate parameters to
obtain optimum image contrast for a GCPET system with integrated CT in a clinical setting.
Method: The body phantom and calculation methods described in NEMA Standards
Publication NU 2-2001 (Performance Measurements of Positron Emission Tomographs) were
used to measure image contrast parameters for the gamma camera-PET system. Data were
acquired for four different settings, varying activity concentration and acquisition modes:
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Activity concentration was either 8:1 or 4:1 (hot lesions versus background). Acquisition
mode was either high resolution mode (allowing only coincidences between photopeak
events) or high sensitivity mode (allowing coincidences between a photopeak event for one
detector and a photopeak or scatter window event from the other). For each of those settings a
series of acquisitions was obtained, where singles deadtime ranged from 20% to 2%.
Coregistered CT images were used for accurate definition of lesion positions. Image contrast
values were calculated for each acquisition and each lesion using the algorithms proposed by
NEMA.
Results: For each of the acquisition series image contrast showed different behavior for
different lesion sizes and types. While the smaller hot lesions showed no improvement in
contrast with decreasing deadtime, contrast for the largest hot lesion increased significantly.
For cold lesions both contrast and visibility improved substantially with decreasing deadtime.
High resolution mode performed better than high sensitivity mode. The maximum contrast for
hot lesions was 36%, found in the largest hot lesion, the maximum contrast for cold lesions
was 38%. A problem encountered in the measurements were artifacts (sometimes similar in
appearance to the images of the smallest hot lesions) in some of the images. Visually both
small hot and cold lesions were seen only for medium and low count rates.
Conclusions: It appears that there is no "optimal" activity concentration for all applications.
Imaging parameters have to be adapted according to the clinical question. The lack of increase
of contrast values for the smaller lesions may be an effect of a complex relationship between
noise level and object size dependence of convergence of the reconstruction. Furthermore,
contrast calculations according to NEMA NU2-2001 do not always agree with visual
assessment and should be used with care for optimization of acquisition.

Ill
AT0200406 Radiotracer Injections through Microfilters

H. Huber, G. Maschek, R. Pichler, I. Giesen, M. Hatzl-Griesenhofer, W. Maschek

Institut für Nuklearmedizin und Endokrinologie, Allgemeines Krankenhaus der Stadt Linz,
Linz, Austria

Aim.
Problems with the injection of radiotracers (99mTc-HAMS, 99mTc-DPD) to infants when
administered through polar-filter-protected venous pathways caused us to get a closer look of
what happens to a tracer in such a system.
Methods: We simulated injections of the tracers mainly used at our institution in an in-vitro
array and measured full and empty tracer syringes, filters (0.2 urn micropores) and the post-
filter receptacle of the radioactivity. We calculated the percentage of filter-trapped activity
and of activity in the receptacle. For several tracers we repeated this process with a neutral
filter of the same pore size to get a comparison between the behaviour in polarized and
electrically inert filters.
Results: In general injection of a soluble radiotracer through a polar filter system means a
dose loss in the filter of about 10 %, up to the tracer molecule size of IgG-antibodies.
Suspended tracers, which consist of comparatively large particles, like RES- or pulmonary
perfusion markers, are blocked by the filter, as can be foreseen with a particle size of » 0.2
um. DMSA and DPD (a biphosphonate), although both being soluble and rather small
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molecules, were blocked by the polar filter to a high extent, and by the neutral filter to a much
lower, almost neglectable degree.
Conclusions:
• If possible avoid any use of a filter in your tracer injection pathway.
• Never use a filter with bone scan or DMSA applications.
• When doing uptake calculations you have to add the filter counts to the empty syringe

value in the formula.
• If you cannot avoid to inject the radiotracer through a filter you have to replace the filter

afterwards and treat the used filter as radioactive waste.
• The polarity of the filter material might severely affect retention of radiotracer in the filter.

1 7 - 5 AT0200407

Evaluation of Iodogen-Coated Tubes for 125I-Iodination of Monoclonal Antibodies )
no

H. Eidherr1, A. Becherer1, H. Viemstein2, K. Kletter1, R. Dudczak1

department of Nuclear Medicine, University of Vienna, Austria; department of
Pharmaceutical Technology, University of Vienna, Austria

Aim: 125I-iodine labelled antibodies such as anti-CD-20, Rituximab, Mabthera®: are required
for various initial immunoreactivity experiments. For this purpose a progressive method is the
usage of IODOGEN precoated iodination tubes. Iodogen has become a wide spread mild and
effective solid phase oxidation agent in radiochemistry for the past years. There are different
techniques to coat either the reaction vial or the antibody itself, yet for getting acquainted with
radioiodination ready to use coated tubes are feasible.
Methods: Iodogen is a l,3,4,6-tetrachloro-3(X,6a-diphenylglycouril, insoluble in aqueous
solutions. Per tube 50ug of this agent are coated inside onto the glass wall of the bottom of
the vessel. The labelling procedure is as follows: 0,1ml antibody - solution (containing lmg
Mo Ab) and 40 to 60MBq of 125I - Nal in PBS (0,6ml) are injected through the septum of the
tube. After an incubation time of 15min at room temperature (gently shaking!) the reaction is
stopped by adding 0,1ml of a solution of lmg potassium iodide in lml saline, and
simultaneousely BioRad AG1-X8, 100-200mesh, anion exchange resin (20% in saline). After
lmin of ion exchange the reaction mixture is passed through a 0,22um membrane filter.
Further purification can be obtained by gel filtration through PD-10 columns with PBS as
eluent. Radiochemical purity is surveyed by ITLC (0,9% saline); the 0,5ml-fractions of the
eluate of the gelflltration are analyzed by y-scintillation-counting.
Results: Overall yields are between 30 and 40%, yet both yield and reaction velocity are
declining with enlarging the reaction volume. The anion exchange resin traps any possible
125I-iodide very well yet the following 0,22um-filtration is consecuted by a retention of up to
23% of total activity. In the PD-10 purification step the first 2ml must be discarded whereas
the antibody elutes with the next 3 to 4ml. I25I-Iodide would elute afterwards.
Conclusions: The labelling reaction can be performed in the described way very easily yet
attention has to be payed to keep the reaction volume as small as possible since otherwise the
Na125I would not get into contact with the iodogen reaction zone at the bottom of the tube.
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Fast, on the Spot Preparation of Pure ["mTc]TRODAT-l

Gy. Töth1, L. Pävics2, M. Csiszär2, Zs. Szakonyi3, F. Fülöp3, J. Környei1

'institute of Isotopes Co. Ltd., Budapest, Hungary; 2University of Szeged, Nuclear Medicine
Department, Hungary; 3University of Szeged, Medical Chemistry Department, Hungary

Aim: Based on our experience a reliable preparation of the known dopamine transporter
imaging agent, [99mTc]TRODAT-l could only be performed by including purification step,
independently whichever published labeling method was tried. The aim of our study was to
find an easy, on the spot preparation technique ensuring a stable radiochemical purity over 95
%.
Methods: The precursor compound was prepared according the literature. Two series of one
vial kits were aseptically prepared using 100 and 50 micrograms of free ligand. Reconstitution
of the vials were carried out with 1 - 3 GBq [99mTc]pertechnetate ( 100 °C, 30 min). The
crude reaction mixtures were applied onto a preconditioned C18-SepPak Light cartridge
(Waters). After washing the solid phase with 15 ml of 1:50 ethanol / saline, the radioactive
complex was eluted with 1 ml of 1:1 ethanol / saline solution. The separation efficiencies
were monitored by dose calibrator measurements, while the radiochemical purity was
determined by HPLC.
Results: All of the recorded HPLC radio-chromatograms exhibited three different peaks in
the unpurified reaction mixture: peak-1 was identified as a mixture of hydrophilic technetium
complexes, peak-2 was assumed as decomposition product of peak-3 ([ Tc]TRODAT-l
diastereomers). It was found for both series of kits that the ratio of impurity peaks (peak-1 and
2) was increased with rising the 99mTc activity over 1.5 GBq. Using activities below this
limit, the peak ratios indicated individual features for each series. Higher ligand concentration
resulted about 1:1 ratio of peak-1 and peak-2 while the amount of peak-3 was between 65 %
to 95%. The total amount of impurity peaks were significantly higher (40 to 60 %) for lower
ligand concentration, but peak-2 was negligible (1 - 2%) in this case. With introducing C18-
SepPak purification step we were able to remove peak-1 completely from both series of
reaction mixtures while the amount of peak-2 had been increased slightly only.
Conclusions: The utilization of the one vial cold kit containing 50 micrograms of ligand and
the fast, cartridge purification provide for the labeled [99mTc]TRODAT-l a reliably high
radiochemical purity being considered as a necessity for clinical usage.

AT0200409 1 7-7

Value of Scintigraphy in the Diagnosis of Infections Related to Continuous Ambulatory
Peritoneal Dialysis (CAPD)

Soriano A, Ga-Vicene AM, De la Torre M, Rodado S, Poblete VM, Alcazar R

Complications related to CAPD result in temporary or permanent discontinuation of CAPD.
Approximately a 20 % of the patients on peritoneal dialysis are transferred to hemodialysis
due to different complications, chief among these is peritonitis. Other complications are exit-
site infections, catheter-related problems, hernias, poor ultrafiltration or clearance, etc.



ABSTRACTS

Although peritonitis remains the major cause of transfer to hemodialysis the accurate
identification and localisation the oilier infectious complications is necessary for their
appropriate treatment.
Aim: to assess prospectively the value of scintigraphic with 99mTc-HMPAO labeled white
blood cells (WBC) in-patients on CAPD with suspicious of infections complications.
Methods: From 1997 to 2000, 27 scintigraphies with 99mTc HMPAO labeled WBC were
performed in 17 patients with suspicious of catheter related abdominal wall infection,
assessed by Twardowski scale, or peritonitis. In five patients we carried out study of control
after the onset of therapy to assess response.
The procedure for radiolabelling WBC with 99mTc-HMPAO in our department is similar to
the ISORBE consensus protocol. Planar images were obtained 30 minutes, 2 hours, and in
some cases at 24 hours, after administration of 740-925 MBq of labeled WBC.
Results: Four patients with clinical evidence of peritonitis showed a diffuse uptake, in two of
them we carried out scintigraphy after antibiotic therapy and we did not find abnormalities.
From 18 scintigraphies with catheter-related local infection 6 showed focal uptake in patients
with positive culture and pericatheter exudate. All patients with negative culture had normal
scintigraphies.
The distribution of the results was the following:

Colon Uptake
Diffuse Uptake
Focal Uptake
Normal

Exudate (+)
Culture (+)

1
2
6
-

Exudate (-)
Culture (+•)

2
3
-
2

Exudate (+)
Culture (-)

1
-
-
-

Exudate (-)
Culture (-)

-
-
-
1

In 3 of them after antibiotic therapy and negative culture did not find pathologic
abnormalities.
Conclusion: Peritoneal and wall abdominal scintigraphy with WBC radiolabelling with
99mTc-HMPAO is useful method for evaluation of several CAPD-related infectious
complications.

17.8 AT0200410

The Diagnostic Value of Monoclonal Antibody Scan (Leucoscan) Compared with 99mTc
MDP Bone Scan and Ga 67 in Diagnosing Bone and Joint Infection

1S. I. Koukouraki, *A. Velidaki, 2H. Vavouranakis, *V. Prassopoulos 2A. Hatjipavlou, *N.
Karkavitsas

Departments of 'Nuclear Medicine and 2Orthopaedics Surgery, University Hospital Iraklion,
Crete, Greece

Aim : Nowdays different radiopharmaceuticals have been developed as 99mTc MDP, 67Ga
citrate, 111 In oxine- and 99mTc HMPAO labelled leucocytes for the accurate localization of
bone/joint infection, but all of them have limitations that encouraged the search of new agents
characterized from high and early uptake in infectious/ inflammatory tissues, low toxicity and
no accumulation in non inflamed tissues.
The purpose of this study is to compare the diagnostic value of a 99mTc labeled
antigranulocyte Fab' fragment (Leucoscan) with 99mTc MDP bone scan and 67 Ga. The
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monoclonal antibody, Leucoscan, is an IgG murine Fab' fragment directed against an NCA-
90 epitope located on the surface of granulocytes.
Methods:45 patients with suspected bone and joint infection (18 total hip prosthesis, 4 knee
prosthesis, 8 vertebral infection and 15 long bones) were included in this study. All patients
underwent conventional Rx, bone scan, 67 Ga scan and Leucoscan. Three phase 99mTc MDP
bone scan and 67 Ga scan were performed using standard procedures.
For Leucoscan the antibody was labeled with 25 mCi of 99mTc and was injected
intravenously over 30 seconds. Ten minutes planar images were taken lh and 2 hrs p.i using a
GE Millennium y camera provided with a LEGP collimator. Images were evaluated as score 1
(no abnormal uptake), score2 (probably positive), score 3 (definitely infected) according the
intensity of abnormally increased uptake. Results were compared with 99mTc MDP bone
scan and 67Ga scans. The final diagnosis was given by the surgical verification with
histopathology or culture.
Results :A1145 patients had pathologic proof of presence/ absence of bone and joint infection.
36/45 were positive for bone or joint infection and 9/45 were negative.30/36 patients with
surgically proven bone and joint infection had true positive Leucoscan, 26/36 had true
positive MDP bone scan and 20/36 true positive 67Ga scan.
Nine out of 9 patients with proven absence of inflammation had true negative Leucoscan, five
of them had true negative MDP scan and 6/9 had true negative 67 Ga scan.
The sensitivity, specificity and accuracy for Leucoscan was 84%, 100% and 86% respectively
in comparison with MDP bone scan and 67Ga scan which was 75%, 55% and 68% and
61%,75% and 63% respectively.
Conclusion These preliminary results could demonstrate that monoclonal antibody labeled
granulocytes scan, such as Leucoscan, have higher sensitivity, specificity and accuracy than
bone scan and 67Ga scan, with superior image quality and more accurate lesion localization.

AT0200411 17.9

Improving the Accuracy of Myocardial Perfusion Scintigraphy Results by Machine

Learning Method

C.Groselj1, M.Kukar2

"Nuclear Medicine Dept University Medical Center, 2Faculty for Computer and Information
Science, Ljubljana, Slovenia

Objective
Machine learning (ML) as rapidly growing artificial intelligence subfield has already proven
in last decade to be a useful tool in many fields of decision making, also in some fields of
medicine. Its decision accuracy usually exceeds the human one.

Aim
To assess applicability of ML in interpretation the results of stress myocardial perfusion
scintigraphy for CAD diagnosis.

Patients and methods
The 327 patient's data of planar stress myocardial perfusion scintigraphy were reevaluated in
usual way. Comparing them with the results of coronary angiography the sensitivity,
specificity and accuracy for the investigation was computed.
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The data were digitized and the decision procedure repeated by ML program "Naive
Bayesian classifier". As the ML is able to simultaneously manipulate of whatever number of
data, all reachable disease connected data (regarding history, habitus, risk factors, stress
results) were added. The sensitivity, specificity and accuracy for scintigraphy were expressed
in this way. The results of both decision procedures were compared.
Results

Stress myocardial perfusion planar scintigraphy
Standard decision
ML decision

Sensitivity
86
92

Specificity
85
87

Accuracy
86
91,5

Conclusion
With ML method 19 patients more out of 327 (5.8%) were correctly diagnosed by stress
myocardial perfusion scintigraphy. ML could be an important tool for decision making in
myocardial perfusion scintigraphy.
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lond; Zusammensetzung: ] Ampulle enthält:- 40 • mg Thiomäzol; 4nweinricfu|^''A^jf^^ff^f Äjie'.Fofnierii'dei: Hyperthy-- ;•

reose (Morbus 8nsedow} und Thyreotoxikose, thyreotoxtsche Krisefi, 8osedöv/-Kömp, tpxischVÄdenöme, fhyieoiditis, po-

stoperative Rezidive, Vorbehandlung zur subtofoien Ihyteoidektornie, Ergönzong der RGdfojodtheropie. Gegenonzeigen:

Überempfindlichkeit gegen einen der Bestandteile, Hyperlhyreosen mit (etrosterno!er Struma oder trochealer Obstruktion,

do höhere Dosen von Fovistan-Tcbletten eine Vergrößerung der Schilddrüse bewirken können, bestehende Cholestase,

Granulozytopenie, vegetative Dysregulotionen mit eulhyreoter Schilddrüsenfunktion, bei eingeschränkter Nierenfunktion ist

eine Dosisreduzierung erforderlich. Schwangerschaft und. Stillperiode: Die Verabreichung von Fovistan-Toblerten in

der Schwangeischoft dorf nur bei vitaler Indikation und dann in der niedrigsten gerade noch wirksamen Dosierung erfol-

gen. Die Zugabe von Schilddiüsenhormon is! in diesem Foil kontraindiziert. Die Anwendung in der Stillperiode ist nur nach

Abstillen möglich. Abgabe: Rp, cpothekenpflkhlig.

Combithyrex mite Tnblelten: Z.Ni.: 1-18084, Hersteller: Biochemie GmbH, Kundl, Zusammensetzung: 1 Tablette

enthält: 0,05 mg Levothyroxin-Narrium (T4), 0,0125 mg liothyronin-Hotiium (T3); Combithyrex forte Tabletten:

Z.Nr.: 1-18085, Hersteller: Biochemie GmbH, Kundl; Zusammensetzung: 1 Tablette enthält: 0,1 mg Levothyroxin-Na-

trium (T4), 0,025 mg Liolhymnin-Notrium (T3).Anwendungsgebiete: Bei Patienten, die leines T4 nicht vertragen oder

bei denen T4 nur unzureichend in T3 umgewandelt wird. Primäre und sekundäre Hypothyreosen, Eutiiyreole Strumen,

Rezidivprophyloxe und Rezirjivlheropie nach Sliumektomie, Begieilmedikotion von thyreostotisch behandelten Hypeithy-

reosen, Thyreoiditis, Zusotztherapie bei behandeltem Sdiilddiüsenmalignom. Hypercholesterinemie und Fettsucht sind kerne

Indikationen außer es liegt gleichzeitig eine Hypolhyreose vor. Gegenanzeigem überempfindlichkeit gegenüber einem

der wirksamen BeslonrJteile. Myokardinfoikt, Myokarditis bzw. Pankaiditis, Angina pectoris, Herzinsuffizienz, taehykarde

Rfiythmusslörung und unbehandelte Nebennierenrindeninsuffizienz. Vorsicht ist geboten bei Iotenfer Koronarinsuffizienz, ar-

terieller Hypertonie, schwerem Diabetes mellifus, langer bestehendem A'iyxödem oder älteren Patienten (siehe besondere

Wornhimveise). Schwangerschaft und Stillperlode: Eine Strumalheiopie, die bereits voi Eintritt der Sdiwongerschoit

eingeleitet wurde, sollte in gleicher oder, foils notwendig, in elwos erhöhter Dosierung fortgesetzt werden, da die ßindungs-

kapazitöt für Schilddrüsenhoimone erhöht ist. Eine nicht behandelte Hypothyreose kann zu fötalen Schäden odsf Abarten

führen. Combithyrex muß deshalb wählend der gesamten Schwangerschaft weiter eingenommen werden. Schilddiüsenha/mone

sind nur beschränkt placentogangig. Sie treten nur zu einem minimalen Teil in die Mutteimilch über; unerwünschte Wir-

kungen heim Kind wurden bisher nicht beschrieben. Abgabe: Rp, apothekenpflichtig.

Trijodthyronin „Biochemie" 25 Gomma Tabletten: Z.Nr.: 10705 , Hersteller: Biochemie GmbH, Kundl, Zu-

sammensetzung: 1 Tablette enthält: 0,025 mg (= 25 Gammo) liathyronin (T3) als fJatriumsulz; Anwendungsge-

biete: Bei Patienten, die fernes T4 nicht vertragen oder bei denen T4 nur unzureichend in T3 umgewandelt wird. Prima-

re und sekundäre Hypothyreosen (Myxödem und Myxcdemkomo, Über-dosierung von Thyreostotiko, nach Rcdiojodlheropie

oder %[eoideklomi9.2um feschen Wirkungseintritt, kindliche Hypothyreose), Euthyreote Strumen (besonders juvenile For-

^ n ) , Rezidii/prophyiaxe und Re2idivtherapie noch Sftumftktomie, Begleitmedikotion von Ihyreostatisch behondeiten Hyper-

. :thj?eoseii;Jliyreöiditis, Zusotztheropie bei behandeltem Schilddrüsenmolignpm und kurzfristige Supression der Schilddrü-

;-;;sehfun t̂|pn; ifft/Rp)inrien;der-Ncichsorge des Stbilädrusenmalignorns zwischen zwei Radiojodtherapien oder vor einer beob-

;;sichtigten;; Kpntro(fs îht̂ grop^hie/ 5<:hut^;^es normolen Schilddrüsengewebes bei Rodiojodbehondlung des autonomen

Adenoms, vor Radiojodbehcindlijng oder Szintigrophie.; Hypeicholesterinämie und Fettsucht sind keine Indikationen, außer

es liegt gleichzeitig eine Hypothyieose vor. Gegenanzeigen: Überempfindlichkeit gegen Bestandteile des Präparates,

Wyokardinforkt, Myokarditis bzs. Pankarditis, Angina pectoris, Herzinsuffizienz, taehykarde Rhythmusstörung und unbe-

handelte Nebennieieniindeninsuffizienz. Schwangerschaft und Stillperiode: Eine Strumatheiopie, die beieits vor Ein-

tritt der Schwangerschaft eingeleitet wurde, sollte in gleicher oder, falls notwendig, in etwas erhöhter Dosierung fortge-

setzt werden, do die Bindungskapozität für Schilddrüsenhormone erhöht ist. Eine nicht behandelte Hypothyreose kann ?u

fetalen Schäden oder Aborten führen. Schilddrüsenhoimcne müssen daher während der gesamten Schwangerschaft weiter

eingenommen werden. Schilddrüsenhoimone sind nur beschränkt placentagöngig.Trijodlhyronin kann in der Muttermilch

nachgewiesen werden. Unerwünschte Wirkungen beim Kind wurden bisher nichl beschrieben, dennoch soll die Indikolions-

Stellung in der Stillperiode stieng gestellt weiden. Abgabe: Rp, apothekenpflichtig. Weitere Angaben zv Neben-

wirkungen, Wechselwirkungen und zu den besonderen V/arnhinweisen zur sicheren Anwendung sind

der Austria-Codex Fachinformation zu entnehmen.
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