
The European Association of Nuclear
Medicine Congress took place from
September 1-5 in Vienna, Austria. The
followingreportincludesexcerptsfrom
a commentary by Prof Dr. Gerhard F
Fueger, division of nuclear medicine,
Central Radiology Institute, Graz, Aus
tria, on the scientifIc highlights of the
meeting and also draws from the ab
stracts published in volume 18, number
6 of the European Journal of Nuclear
Medicine. (The letters and numbers in
parentheses designate abstracts in that
publication.)

O VER 3,000 NUCLEAR MED
icine physicians, technologists,
and exhibitors from Europe,

Asia, and the Americas gathered in
Vienna for the European Association of
Nuclear Medicine Congress. Of the
nearly 700 papers and posters presented,
highlights lecturer Prof. Dr. Gerhard F.
Fueger singled out 24 that illustrate the
advance of nuclear medicine on many
fronts, from sweeping multicenter trials
demonstrating the effectiveness of new
radiopharmaceuticals and techniques to
experiments uncovering mechanisms of
illnesses such as epilepsy, diabetes, and
heart disease. One research team re
ported the surprising use ofa monoclon
al antibody fragment to â€œvaccinateâ€•pa
tients for improved survival against
cancer.

Multicenter Studies Praised

Dr. Fueger made a point of encourag
ing investigators to conduct further long
term, multicenter studies, which he
called scientific and technical feats of
special merit. â€œBytheir very nature,
such studies are laborious and time con
sumingand require a high levelof organ
ization and competence,â€• he said.

The first oftwo multicenter studies to
draw Dr. Fueger's particular attention,
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entitled â€œCaptopril Radionuclide Test

in Renovascular Hypertension: Final
Results of the European Multicentre
Study' reported on 424 patients, 229
with renal artery stenosis and 195 with
out (FP-5D0-5). The study, by Fommei
and colleagues from the CNR Institute
of Clinical Physiology, Pisa, Italy was
presented on behalf of the CRT Euro
pean Multicentre Study Group.

The second report, â€œExerciseTc99m-
Teboroxime Cardiac SPECT: Results of
a Canadian Multicentre Trial,â€•by Burns
and colleagues from The Toronto Hos
pital, Vancouver General Hospital, Vic
toria General Hospital, Ottawa Heart
Institute, and Squibb Diagnostics Ca

nada, compared the results obtained in
66 patients who underwent exercise
SPECT imaging with technetium-99m
(99mTc) teboroxime and with thallium

201 (201Tl) in the space of two weeks

(FP-3Dl-5). The researchers concluded
that the 99mTcagent yields diagnostic
information comparable to 201Tl.

Techniques and Devices

At least 34 papers described new de
vices, clinical software, the physics and
techniques ofimaging, and quantitation
ofsystem performance. A notable exam
ple identified by Dr. Fueger was â€œQuali
ty Assurance ofNuclear Medicine Soft
ware: The Purpose and Scope of Cost
B2â€•by Britton and colleagues ofSt. Bar
tholomew's Hospital in London
(FP-2H2-6). In this paper, Dr. Fueger
proposed that nuclear medicine provides
a microcosm for the study ofquality con
trol, quality assurance, and cost analysis
confronted by medicine in general.

Another technically oriented paper
Dr. Fueger noted was â€œComptonScat
ter Correction by Spectral Iterative De
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Humboldt University looked at the rela

tionship between 89Srchloride and 90y
citrate in 17 patients with prostatic
metastasestobone.Painreliefsucceeded
in about half of the patients. At 21
months, survival was 3 out of7 with 895k.,
and 7 out of 10 with 9Â°Y(FP-2G2- 3).
Althoughpreliminary,and backed byon
ly a small group ofpatients, the authors
conclude that yttrium may be the better
agent. Nevertheless, Dr. Fueger remind
ed the audience, â€œyoucan alleviate pain
in 50% of the patients.â€•The selection
of one agent over another â€œisa minor
controversy' he said, â€œwhichisn't real
ly much ofa controversy at allâ€”justtry
ing to find the best method.â€•

Researchers from The Netherlands
presented results using â€˜86ReHEDP in
patients with breast or prostate cancer.
DeKlerk of University Hospital in
Utrecht reported absolute pain relief

with one injection in 43 % ofthe patients,
and satisfactory relief in another 43%.
In only 2 out of 14, or about 15%, was
there no response (FP-2G2-l). There was
a â€œflarereaction,â€•Dr. Fueger noted, but
bone marrow suppression was transient,
and occurred between the fourth and
fifth week. The dose, up to 15 mCi
(1850 MBq), was safe and effective. Dr.
Fueger pointed out the similarity of the
whole-body distribution of â€˜86Reand
99mTc HEDP. â€œIt'svery hard for us to

differentiate the rhenium from techne
tium,â€•he said. He concluded that â€œthe
message is quite clear: we do have a
means to alleviate pain.â€•

Immunotherapy for
Improved Survival

Dr. Fueger was astonished by the suc
cess reported by Oehr and colleagues,
University of Bonn, Germany, who
found improved survival in patients
with advanced ovarian carcinoma after
repeated immunoscintigraphy between
1985 and 1990. The 14women with stage
three or Ibur ovarian carcinoma received
multiple injections of F(ab)2 antibody
fragments labeled with iodine-13l (â€˜@â€˜I).
The researchers detected an apparent
rise in an in vitro tumor marker antigen
in five patients, and found the rise to be
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convolution [SID]â€•from Ben Younes
and co-investigators from Besancon,
France (FP-3H1-lA). â€œTheseare papers
that need attention,â€• said Dr. Fueger.
â€œWehave to sit down when we get back
home and look at these closer because
this is where the progress in our tech
nique will come fromâ€”thequalityof our
work is supported by the quality of our
measurements, the quality and the use
of the instruments.â€•

Absolute Relief from Pain

Beyond progress in diagnostic mea
surement, Dr. Fueger was also able to
report advances in easing the often in
tractablepain from bone metastases. â€œTo
alleviate pain,â€• he said, â€œiscertainly
one of the foremost tasks and respon
sibilities of the physician.â€• It is now
possible to alleviate pain in patients with
bone metastases by the administration of
strontium (89Sr)chloride, yttrium (90Y)
citrate, or rhenium (â€˜86Re)HEDP.

Lewington and her co-workers at
SouthamptonGeneralHospital,England,
have studied a large number of patients
with prostate carcinoma. She treated 59
with 89Srand 55 by external beam radi
ation therapy. Pain relief was accom

pushed in 54 % of the patients treated
with 89Srcompared to 33% of the.pa
tients who received external radiation
therapy.In addition, 52 ofthe 59 patients
given radiostrontium were alive at three
months; of 55 treated by wide-field
radiation therapy, only 35 survived. Dr.
Lewington concluded that 89Srchloride
is an effective alternative to external wide
field radiation therapy and that it may
evenpreventthe developmentofpain and
newly developing metastases. The re
searchers provided data on the effect of
89Srtherapy on platelet count as a mea
sure of bone marrow function. The de
crease in bone marrow activity was
minimal and reversible, occurring ap
proximately six weeks after therapy
(FP-2G2-2).

Odavic and colleagues from the Insti
tute of Nuclear Medicine in Beograd,
Yugoslavia used 89Srchloride to treat 50
patients with various fOrmSofcancer; 20
with advanced prostatic carcinoma, 6
cancers of the breast, 14 of the lung, 7
colorectal carcinomas, and 3 renal carci
noma. He too found dramatic relief of
pain in about half of the patients; only
about 15% did not respond (FP-2G2-4).

In Berlin, Buchali and researchers at
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glucose utilization was unchanged be
tween normal and ischemic myocardial
segments. The value in infarcted seg
ments was65 %ofthe normal value. The
ratio of the percentage of myocardial
glucose utilization to myocardial blood
flow was increased in ischemia (1.70 Â±
0.7) compared to the normal myocardial
segments (1.2 Â±0.30)and infarcted seg
ments (1.1 Â±0.30).

The researchers classified 51 of 103
myocardial segments, or 33 %, as hypo
perfused and the remainder as normal.
They found that 29, or 57 %, of the
hypoperfused segments were infarcted
and 22, or 43%, were ischemic.

Dr. Czernin and colleagues observed
an increase in the ratio ofacetate utiiza
tion to myocardial blood flow in isch
emic and infarcted segments compared
to normal, suggesting â€œincreasedoxygen
extraction in the low flow range,â€•noted
Dr. Fueger. The authors concluded that
the PET perfusion and metabolism data
demonstrate considerable viable tissue
within zones of so-called clinical in
farction.

Inve@igating Seizures

Bartensteinreportedon the use of PET
and â€˜â€˜C-diprenorphineto study the type
ofseizures knownas â€œabsenceseizures'
Eight patients with a generalized epi
lepsy and eight normal controls under
went PET studies ofcerebral blood flow
measures with oxygen-iS (â€˜SO)carbon

Figure 1: Midventri
cular transaxial N-13
ammonia, F-18 deoxy
glucose, andear@y C-li
acetate images in apa
tient with an acute
anterosep(alQ-wavein
farction. With NH3, a
large perfusion defect
U identifledin the ante
nor wail and septum.
Prominent uptake of
Fix; in this regionin
dicates metabolic via
bility. Early C-li ace
tate images are similar
to N-13 ammonia per
fusion images.
CourtesyJ. Czemin, MD,UCLA

due to anti-idiotypic antibodies induced
by the prior monoclonal antibody in
jections for immunoscintigraphy. Most
strikingly, all five patients survived
significantly longer than those who re
ceived no antibody infusion but other
wise the same treatment (FP-2G2-6). Dr.
Fueger reiterated: â€œTome this is the
absolutely most astounding result that
was presented during this meeting.â€•

From our vantage in this age of mono
clonal antibodies and positron emission
tomography, Dr. Fueger looked back in
time and reminisced about the relation
ship between data collecting, quantita
tion ofobservations, and the understand
ing ofphysiologic processes exemplified
even in as simple a procedure as taking
the pulse. Nuclear medicine, he said,
will continue to provide measurements
of physiology for medicine to continue
to gain insights into health and disease.

Cardiac PET Studies

Applying PET imaging to look at the
mechanics of heart disease, Czernin and
co-researchers from the University of
California at Los Angeles School of
Medicine, compared and quantified
myocardial perfusion with nitrogen-13
(â€˜3N)ammonia, and metabolism with
fluorine-18-2-deoxyglucose (â€˜8F-FDG)
imaging in 22 patients within four days
after the onset of clinical acute myocar
dial infarction (FP-20l-3). The re

searchers also performed carbon-il (â€œC)
acetatestudies. They defined PET criter
ia for ischemia as decreased ammonia
distribution accompanied by increased
glucose metabolism. For infarction, they
looked for decreases in both perfusion
and glucose metabolism (Figure 1).

In the normal myocardial segments,
blood flow was 0.84 Â±0.20 ml/glmin;
ischemic segments were 0.57 Â±0.20
mug/mm; and infarcted segments were
0.32 Â±0.12 mug/mm. These differences
were statistically significant. Acetate
utilization (k mono/mm) was 0.063 Â±
0.012 in normals, and was reduced in
ischemia (0.055 Â±0.01) and infarcted
segments (0.033 Â±0.01). Myocardial
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â€œThepredictive function of â€˜231-isopropyl
amphetamine SPECT [findings] is very high, and
is by far the superior measure,â€•Dr. Fueger said.

â€œThepositive predictive value and the negative
predictive values surpass by far any of the

other techniques that are used to study
impairment and the development

of brain damage.â€•
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Figure 2: An iodobenzamide compound.
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graphy ofthe prostate [possibly] to make
early diagnosis of carcinoma.â€•

Studying colorectal cancer, A. Dimi
trakopoulou and others at the German
Cancer Research Center in Heidelberg
used PET and â€˜8F-labeled5-fluorouracil
(5-FU) to relate the response of cob
rectal metastases after 5-FU therapy to
the amount of5-FU delivered to tumors.
Uptake of the labeled compound by the
tumors varied considerably and was in
dicative ofthe response to the subsequent
therapy: the greater the uptake of tracer
prior to therapy, the greater the reduction
in tumor volume after therapy, which
was determined by repeated computed
tomography (CT) examinations over a
three to nine month interval (FP-2G3-6).

In the realm of cardiology, H. Feistel
and colleagues from Erlangen, Germany
used 1231-MIBG and SPECT imaging to
demonstrate defects in sympathetic in
nervation of the inferior and septal wall
of the left ventricle in patients with
long QT syndrome, characterized by
dangerous heart arrhythmias, and the
close relatives of these patients. Based
on the demonstration by 1231-MIBG
imaging of a specific defect in family
members, the researchers concluded that

dioxide and the opioid receptor ligand
â€˜â€˜C-diprenorphine. The researchers dy

namically recorded ligand distribution
for 90 minutes. The subjects hyperven
tilated to initiate seizure activity 30-40
minutes after injection of the ligand.
EEG readings confirmed that absences
occurred in the seizure group with gen
eralized spike-wave discharges during
10-51% of the activation period.

Regional cerebral blood flow did not
change in either the normal or seizure
group of subjects. Following seizures,
washout ofthe labeled ligand from areas
ofthe brain stem, and posterior cingulate
and lateral parietal cortex increased sig
nificanfly. Interpreting this increased
washout to indicate the local release of
endogenous opioids, the authors suggest
that the release of opioids during serial
absences may have a role in suppression
ofgeneralized absences (FP-4D1-l).The
work involved investigators from Ham
mersmith Hospital and the Institute of
Neurology in London, England, and the
University of Munster, Germany.

kinetics but a delayed post-binding in
sulin metabolism in type 2 diabetic pa
tients (FP-4Gl-2).

Dr. Fueger highlighted another paper
on carbohydrate metabolismâ€”that of
Burchert and co-authors from Medical
School of Hannover, Germany, who
studied glucose utilization of skeletal
muscle in normal volunteers and six pa
tients with cirrhosis (FP-5H0-2). Using
â€˜8F-FDGand PET, they demonstrated
impaired glucose utilization in the cir
rhotic group (4.4 smol/100 g/min) com
pared to normal subjects (7.5 @mol/100
g/min).

In another PET study noted by Dr.
Fueger, Inaba and his co-workers in

Insulin Kinetics

long QT syndrome may follow an auto
somal dominant mode of inheritance
(FP-3D2-l).

Krois and colleagues from Vienna
used monoclonal antibodies to
granubocytes to image pancreatitis. They
obtained true positive images in 16of 19
patients characterized as having severe
pancreatitis. Surgical biopsy confirmed
the findings (FP-3H3-4).

Aside from the diagnostic use of
SPECT, some researchers demonstrated
the prognostic capabilities of the mo

Signore and co-workers from the Uni
versity of Rome, Italy, evaluated the
kinetics of â€˜23I-iodoinsulinby gamma
camera recording of hepatic activity in
eight normal subjects, eight with insulin
dependent diabetes mellitus (type 1), and
eight non-insulin dependant diabetic
patients (type 2). The investigators gen
erated time-activity curves over the liver
and heart, corrected for confounding
factors, and analyzed the curves with a
two compartment model. They demon
strated normal insulin receptor binding

Kyoto, Japan found that in carcinoma of
the prostate blood flow was very much
increased to 33.8 Â±18.6 ml/min/lOO g.
In benign prostatic hypertrophy, the
value was lower (17.7 Â±5.2 ml/min/lOO
g), and normal patients had a still lower
measured prostate blood flow (11.6Â±5.0
ml/min/l00 g). The researchers also
found that normal prostatic blood flow
decreases with age (FP-2H3-5). â€œIthink
this is an enormously important con
tribution,â€•said Dr. Fueger, â€œbecauseit
allows us to standardize Doppler sono
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Most strikingly, all five patients
survived significantly longer than those

who received no antibody infusion
but otherwise the same treatment.
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work by Baum and colleagues at Goethe
University Medical Center, Frankfurt!
Main, Germany, and CMMI in Newark,
New Jersey. The antibody imaging tech
nique enabled the researchers to clearly
visualize mesenteric lymph node metas
tases ten months prior to CAT scan
diagnosis and surgical confirmation
(Figure 3).

In view of the results using monoclo
nal antibodies, Dr. Fueger reflected on
the necessity of obtaining data to make
diagnoses and to understand disease.
The data, he said, â€œmustbe correct
methodologicallyâ€• and the observation
â€œappropriate.â€•In an aside, he recalled
how optimistic the nuclear medicine
community had been about lymphoscin
tigraphy, and indeed, how enthusiastic
radiologists have been about CT and
magnetic resonance imaging (MRI) of
tumor involved lymph nodes. A recent
multicenter study of patients with var
ious tumors compared CT, MRI, and
contrast lymphography an4 found that
the latter had the highest sensitivity
(70%) and specificity (73%). Of course,
lymphoscintigraphy with labeled mono
cbonal antibodies adds another dimen
sion to this issue.

Before closing, Dr. Fueger noted that
about a dozen European countries are
trying to change their structures to pay
for medical services. â€œOurgoal,â€•he
said, â€œmustbe to come up with a deci
sive statement [confirming that] our
results can guide therapy. Nuclear medi
cine should be the technique that tells the
clinician [that] a pathophysiological
disorder is still manifest [or] . . .that it
is safe now to discontinue whatever
therapeutic regimen we were using.â€•
With confidence and armed with the fun
damental power of the tracer principle,
he predicted, the nuclear medicine com
munity will face the further challenges
ofdiagnosis and treatment ofhuman ill
ness. â€œIthink that the tracers are really
what give us our strength' he said, â€œand
we should trust them.â€•

Stanley J. Goldsmith, MD
Department of Physics
and Nuclear Medicine

Mt. Sinai Medical Center, New York

dality. Guillet and co-wrkers from Cen

n.e Hospitalier, Agen, France studied the
use of â€˜23I-isopropylamphetamine brain
SPECT to predict brain disfunction in
neonates as the 255 infants in the study
cohort developed into school children
(FP-4G3-5). Compared to EEG, evoked
potentials, or clinical evaluation of neo
nates, â€œthepredictive function of 123I@
isopropyl amphetamine SPECT [find
ings] is very high, and is by far the
superior measure' Dr. Fueger said.
â€œThepositive predictive value and the
negative predictive values surpass by far
any ofthe other techniques that are used
to study impairment and the develop
ment of brain damage.â€•

To study the development of Du
chenne's muscular dystrophy, Scopinaro
and others at the University of Rome,
Italy determined the ratio of myocardial
muscle to skeletal muscle uptake of
99mTcMIBI in 45 patients with the di
sease. The investigators compared the
findings to results from five normal adult
subjects, eight children (aged 1-12)with
congenital heart disease, and ten patients
with coronary artery disease. In the
Duchenne's population, the heart-to
skeletal muscle ratio increased slightly
with age (FP-3G3-6).

Kotzerke and investigators of Zentral
institut fur Kernforschung, Rossendorf,
Germany presented a new serum al
bumen derived microsphere to study
mucociliar function. They showed that
the peripheral and the central clear
ance oftheir particle are roughly equal,
â€œwhichis very effective for studying
mucociliar clearance.â€• Dr. Fueger re
marked. The researchers showed that in
normal function, global clearance was
53 %(38-65) in the first45 minutes. In
decreased ciliar function, initial clear
ance was 17% (7-25). After 24 hours, the
particle is completely cleared from the
lungs in normal cases. But when muco
ciliar transport is impaired there is about
25-84% retention at 24 hours, on average
more than halfofthe initial inhaled dose
(FP-4G3-4).Dr. Fuegersaid, â€œThisis
a method to physiologically follow chil
dren with chronic airway disease.â€•

Of the many presentations of new or
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improved radiopharmaceuticals, Dr.
Fueger chose one representative of this
vital area of research. Moreau and Mi
chebot from INSERM, Nice, France and
colleagues evaluated the use of iodoben
zamide compounds in the diagnosis and
treatment of malignant melanoma
(Figure 2). They showed the usefulness
of an â€˜231-labeledbenzamide derivative
for diagnostic imaging. Another ben
zamide derivative had pharmacokinetics
and tissue distribution characteristics
suitable for labeling with â€˜@â€˜Ito use as
therapeutic agent (FP-2l3-6 and
FP-3G2-5).

At the University of Vienna, Austria,
Schatten and co-investigators used I23I@
labeled monocbonal antibodies to epider
mal growth factor to perform lympho
scintigraphy in patients with cervical
cancer. Following injections into the web
space of each foot, the researches ob
tamed images of the pelvis and legs in
14high-risk patients. In 8 of 11positive
scans, biopsy or other imaging techni
que confirmed the findings (FP-2G3-3).
The results, though promising, require
longer follow-up of clinical outcome.

Imaging Tumors

Researchers at the meeting reported
the first clinical results with a 99mTc
anti-AFP monocbonal antibody in pa
tients with germ cell and liver tumors
(FP-2G3-5). Dr. Fueger highlighted this
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