
The European Nuclear Medicine
Congress 1987, the fourth and last
joint meeting ofthe tw@nuclear medi
cine societies in Europe, @isheld
August 24-28, 1987, in Budapest,
Hungary. Dr. med. Dr. rer. nat. Ot

mar Schober, professor of nuclear
medicine, Department of Nuclear
Medicine and Biophysics, Medical
School ofHannover, Federal Republic

ofGermany (FRG), summarized the

scientific highlights from over &@O
abstracts.

I@ diagnosing and treating the
patient, the physicianneeds tech
nical skill, scientific knowledge,

and human understanding.Weshould
be content with no less. During this
congressâ€”with 250 oral presents
tions, 140 posters with discussion,
and 240 posters without discussion
we showed how nuclear medicine re
search contributes more and more to
the physician's ability to care for pa
tients and meet various clinical
demands.

Instrumentation

The development of detectors has
led us from probes to systems that
yield tomographic functional infor
mation. Prof. Dr. med. Dipl. ing.
Dietrich P.Pretschner, ofthe Medical

School of Hannover, FRG, demon
strated a portable system that per
forms pathophysiologic studies, such
as monitoring renal transplantation
(p.143)

The trend in nuclear medicine,
however, is toward tomography. Dr.
E. M@tÃ©et a!. , from Prof. LÃ¡szlÃ³
Csemay's group at the University
Medical School ofSzeged, Hungary,
reported on the application of recip
meal matrices in single-photonemis
sion computed tomography (SPECT)
(p.46). The inherent scatter and time
consuming reconstruction algo
rithms, however, remain as obstacles
in the steeple-chase to quantify
SPECT data.

Filtered back-projection is still not
sufficient for good spatial resolution.
More accurately iterative algorithms,
however, require about one hour of
computing time per sliceâ€”aproblem
addressed by Dr. Peter Schmidlin et
a!. of the German Cancer Research
Centre in Heidelberg (p.18), and by
Dr. H. Luig et al. of the University

*Abst@c@are published (in English) in the
August1987issueofNuklearmedizin,Journal
of the Society of Nuclear Medicineâ€”Europe
(Nuci. -Med 1987;26:149-190), and are
referenced here by page number.
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ofGÃ¶ttingenand the Medical Univer
sity of LÃ¼beck,FRG (p.20).

Grant T. Gullberg, PhD, and col
leagues at the University ofUtah, the
Donner Laboratory of the Universi
tyofCalifbrniaatBerkeley,andthe
UniversityofNorth Carolina, United
States (US), modified the time-con
suming steps in iterative reconstruc
tion algorithms with respect to paral
lel processing, which is well suited
for hardware implementation (p.2l).

Becauseofthe growing importance
(continued on page 1796)
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CLINICAL DEMANDS OF PATIENT CARE

â€œIndiagnosing and treating the patient,
the physician needs technical skill, scientific knowledge,

and human understanding.We should be content with no less. During this congress,
we showed how nuclear medicine researchcontributes more and more to

the physician'sability to care for patients and
meet various clinical demands.â€•
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more than 10-fold.Nuclear medicine
needs ring systems for beta- and
gamma-emitters because clinical
demands show us that one decent
functional image is better than 64
poor-quality slices. In addition, time
dependent information is of greater
value than a mere 64 frozen or trap
ped slices.

Dr. Tsanev of the Medical Acade
my in Sofia, Bulgaria, took one step
in this direction with his report on
whole-body emission tomography,
combining whole-body x-ray com
puted tomography (CT) with a new
type ofemission computed tomogra
phy performed with a Z-gamma cam
era (p.18).

The need for rapid â€œqualitycon
trolâ€•assessment of camera unite has
become obvious.Drs. J. Toivanenand
A. Rekonen, of the Central Finland
Central Hospital in JyvÃ¤skylÃ£,pre
senteda study ofa quality control sys
tem using a personal computer
(p.33). This system is portable, per
mifting measurements in different
hospitals.

Extendingthis idea to SPECT, Wil
ham J. Maclntyre, PhD, and col
leagues at the ClevelandClinic Foun
dation in Ohio, US, presented work

on computer-controlledSPECT qual
ity assurance (p.34).

Examining the next link in the
chainâ€”qualitycontrol ofthe data ac
quisition systemâ€”Dr.J. Vanrege
molter et al. , of the Experimental
Medical Imaging Laboratory at
Vrije Universiteit Brussel, Belgium,
presented work on a gamma camera
simulator (p.34). With this device,
microprocessor-controlledtests allow
objective evaluationofan acquisition
unit that is not connected to a gam
ma camera. This capability is par
ticularly useful for pinpointing prob
lems in systems built with cameras
and computers from different corn
panics, and helps users avoid the
situation of one manufacturer blam
ing the other for the problem.

Quality controlofsoftware is a very

difficult yet important task, prompt
ing Ellinor Busemann-Sokole et a!.
ofthe University ofAmsterdam, The
Netherlands, to quote from the Book
of Genesis: â€œComelet us go down
and there confuse theirlanguages that
they may not understand one anoth
er's speech.â€•This group presented a
patient study file, consisting of real
or mathematically derived patient
data, that can be used as a standard
ized test on different computer sys
tems to check and compare algo
rithms (p.35).

Riccardo Guzzardi, of the CNR
Clinical Physiology Institute in Nsa,
Italy, introduced the European Pro
gram on Characterization and Stand
ardization of PET Instrumentation
(p.17).

An interesting effort in combining
artificial intelligence and image pro
ceasing was reported by Dr. Z. SzabÃ³
and colleagues from the Universityof
DÃ¼sseldorf(ppA8,133). These in
vestigations focused on identifying
the system transfer function and cal
culating its parameters. Dr. SzabÃ³
showedthe vascular transfer function
in renal artery stenosis; tubular tran
sit times, for example, were corn
pared with normal values.

(continuedfrom page 1795)

ofa satis1@ctorydead-time correction
for modern block detector positron
emission tomography (PET) cam
eras, Dr. H. Newiger and Dr. Bernd
0. Knoopet a!., of the Medical
School of Hannover, FRG, investi
gated the influence of the trues-to
single ratio, and gained some basic
insights into effects of dead-time in
coincident counting (p.85). Weneed,
therefore, iterativealgorithms that are
suited to those dedicated processors.

A new concept for PET was intro
duced by a Canadian group. Dr. R.
Lecomte et a!. , of the University of
Sherbrooke in Quebec, proposed the
use of avalanche photodiodes to re
place the cumbersome photomulti
plier tubes in the detection system
(p.73).Wecan nowexpecthigher sen
sitivity, better spatial resolution, and
fewer dead-time losses.

I would not encourage the industry
to try to improve images by 50% by
modifying collimators; I don't think
that the future of nuclear medicine
lies in a discussion of â€œstep-and
shootâ€•versus continuous rotation ac
quisition. The radiopharmaceutical
industry has given us tracers that im
provethe sensitivityofclinical studies

Figure1. Thesesingle-photonemissioncomputediomography(SPEC1')studiesof
regional cerebral bloodflow, obtained with technetium-99m hexamethyipropylene
amine oxime (HM-PAO)in a patient withacute stroke,demonstrateluxury peifu
sian (upperrow,day 13)whichsubsequentlyresolvesinto a largeareaof ischemia
and necrosis (lower row, day 40). (Courtesy of Durval C. Costa, MD@
and Peter J. Eli, MD: MiddlesexHospital Medical School, London, England)
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There are many exciting advances
with technetium-99m hexamethyl
propyleneamine oxime (HM-PAO)in
neurology,and with technetium-99m-
labeled isonitrile compounds in car
diology. During last year's European
Nuclear Medicine Congress (held in
Goslar, FRG, under the presidency of
Prof. Dr. med. Dieter Emrich), many
papers dealt with those agents, but
most authors presented preliminary
results. Now, in some institutions,
these agents are used in routine
clinical studies.

Durval C. Costa, MD, and Peter J.
Ell, MD, et a!. ofthe Middlesex Hos
pital Medical School in London,
England, reported that two lipophil
ic tracers used to measure cerebral
blood flowâ€”technetium-99mHM
PAOand thallium-201 diethyldithio
carbamate (DDC)â€”show different
intracellular distributions in the rat
brain (p.32). Technetium-99ni HM
PAO appeared mainly in the organ
elles, whereas most of the
thallium-201 DDC accumulated in
the cytosol.

The trapping mechanism of tech
netium-99m HM-PAO could be at
tributed to a rapid in vivobreakdown
of HM-PAO into secondary hydro
philic, or less lipophilic, components,
as suggested by Dr. K. Reichmann
and colleagues from the Universityof
Bonn, FRG (p.94).

James L. Lear, PhD, ofthe Umver
sity of Colorado Health Sciences
Center in Denver, US, compared
brain blood flow measurements in
rats using technetium-99m HM-PAO,
thallium-201 DDC, and a reference
tracer, carbon-14 iodoantipyrine
(lAP). Autoradiographic studies
showed that values with HM-PAO
were 60% less than those ofthe other
tracers (p.32). Since the underestima
tion with HM-PAO is based upon
conversion rather than diffusion limi
tation, both HM-PAO and DDC are
suitable for measuring cerebral blood

flow in humans with SPECT, accord
ing to Dr. Lear.

A new class of perfusion imaging
agentsâ€”boromcacid adducts of tech
netium oxime (BATOs)complexes
was presented by Mrian D. Nunn,
PhD, and colleagues from the Squibb
Institute for Medical Research, New
Brunswick, New Jersey, US (p.'43).
Three compounds, one for the brain
and two for the heart, are now in (or
close to) clinical trials. Unlike HM
PAO, washout of the BATOsoccurs
with a half-life of 90 minutes.

With respect to heart imaging, Dr.
med. Klaus P. Kaiser et a!. , from
Prof. Dr. med. Ludwig E. Feinen
degen'sgroup at the Nuclear Research
Center JÃ¼lich,showed that the ortho
and para isomers of iodine-123
phenylpentadecanoicacid (IPPA)be
have differently in vim (p.14).ortho
IPPA is retained mainly in the cyto
solic lipid pool whereas panz-IPPA
is rapidly metabolized through mito
chondrial 13-oxidation.According to
Dr. Kaiser and his colleagues, the
difference in mitochondrial accep
tance for these isomers might lead to
a better understanding of abnor
malities in myocardial metabolism,
such as cardiomyopathy.

A different approach was pursued
by F.F. (Russ) Knapp, Jr. , PhD, and
associates at the Oak Ridge National
Laboratory, Tennessee, US, and the
Universities of Bonn and Aachen,

FRG (p.14). This group blocked @3-
oxidation with a j3-methyl substitu
tion ofpanz-IPPA, and reported that
the increased retention would im
prove SPECT uptake patterns. The
slow washout was unexpected, how
ever, and redistributionofthe unalter
ed fatty acid, as well as the washout
of unknown metabolites, must be
taken into consideration.

Dr. S;L. Karonen and Kristian B.
Liewendahl, MD, et a!. of the Urn
versity ofHelsinki, Finland, labeled
tissue plasminogen activator (tPA)
with iodine-131,and administered it
to patients with various malignant soft

tissue tumors (p.16).Accumulationof
iodine-131tPA was demonstrated in
malignant tissues. Since tPA avidly
binds to fibrin, a component of the
stroma in many malignant tumors,
the Helsinki group believes that
iodine-131tPA is taken up by the stro
ma and not by malignant cells. Car
ncr-free or inactive tPA should be
used; otherwise, the protective cover
of the tumor may be destroyed. Ra
diolabeled tPA could also be of great
interest in the follow-upoflysis thera
I')' in coronary artery disease.

Prof. Dr. med. Erich Oberhausen
and colleagues at the University Hos
pital in Homburg/Saar,FRG, present
ed results of the use of radiolabeled
monoclonal antibodies (431/31 and
431/26) in 119examinations of pa

(continued on page 1798)
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in rat brain tumors with different
isomers of amino acids such as me
thionine (p.102). These data suggest
that transport phenomena govern the
uptake process in normal tissue and
in tumors, and can be interpreted in
close agreement with clinical findings
of brain tumors.

Since the health warnings against
cigarette smoking are widely known,
I was surprised by a paper from Dr.
F. GrÃ¼nwaldand colleagues at the
University ofBonn that documented
the influence of an acute infusion of
nicotine on the local cerebral glucose
utilization of the awake rat (p.104).
Using carbon-14 deoxyglucose and
quantitative autoradiography, the
group demonstrateddistinct increases
ofglucose uptake in nine of45 exam
med brain structures.

There were three times as many
presentations on technetium-99m
HM-PAOthan on iodine-123iodoam
phetamine (IMP). Investigators,
however, may have presented more
biologic information on the kinetics
of iodine-l23 IMP. Groups from
Vienna, Lille, and Paris compared
these blood flow markers.

Dr. N. Vigneron and Jean Luc
Moretti, MD, et a!. of the HÃ´pital
Henri Mondor in CrÃ©teil,France,
foundthat the â€œold-f@shionedâ€•iodine
123IMP offered some advantages in
terms ofsensitivity for studying cere
brovascular disease (p.117).

Dr. M. Steinling and colleagues
from Lille-CÃ©dex,France, reported
that the delayeddistribution, or â€œfill
ing-in,â€•of iodine-123 IMP reflects
metabolic activity andpassive diffu
sion, and cannot, therefore, be used
as a cell-viability index (p.150).

Neurology

Neurologists and neurosurgeons
require diagnostic information from
nuclear medicine procedures, partic
ularly in cerebrovascular disease, the
second most frequent cause of mor
bidity and mortality. They also need

(continuedon page 1799)

mean measured extraction efficiency
of HM-PAO was 49% . Hoping that
extraction efficiency is constant for
different disease states, the group
reported on the clinical benefits of
technetium-99m HM-PAO brain
blood flow studies in patients with
subarachnoidal hemorrhage. Based
on serial SPEcT studies, surgery was
postponed when total cerebral blood
flow was below 600 ml/min and
regional cerebral blood flow showed
defects; surgery was undertaken
when total cerebral blood flow im
proved with time to near normal
values.

Results of PET studies with the
very optimizedfluorine-18fluroethyl
spiperone in humans and baboons
were presented by Dr. H.H. Coenen
and Prof. Dr. rer. nat. Gerhard
StÃ¶cklinet a!. from the Nuclear
Research Center JÃ¼lichand the Max
Planck Institute for Neurological
Research, Cologne, FRG (p.102).
The tracer is initially distributed in
proportion to brain blood flow, but
then accumulates in the caudate
nucleus, imaging the D2 dopamine
receptors.

In terms of quantity, amino acith
are rather unimportant for brain me
tabolism. The accumulation of amino
acids in brain tumors, however,corre
lates with malignancy.Tounderstand
this phenomenon, Dr. Geerd-J.
Meyer et a!. of the Medical School
of Hannover, FRG, analyzed amino
acid uotake and protein incorporation

(continuedfrom page 1797)
tients with colon cancer (p.51). This
group reported the differences in bio
kinetic behavior among antibodies
labeled with iodine-131,indium-ifi,
and technetium-99m.

In light ofthese results, the biosyn
thetic labeling of monoclonal anti
bodies with selenium-iSselenomethi
onine, presented by Drs. J@E.Ryser
and A. Donath ofthe HÃ³pitalCanton
al Universitaire in Geneva, Switzer
land, is ofinterest (p.17). These data
show that radioiodinated monoclonal
antibodies havea shorter half-lifeand
lower recovery of the injected dose
compared with the selenium-75-label
ed form. There is, however, an un
expected loss of selenium.

Basic Research

The theory and initial results of a
method to quantify regional cerebral
blood flow with technetium-99m
HM-PAO and gold-195m was pre
sented by Dr. 0. Nickel and col
leaguesfrom the Universityof Mainz,
FRG, (p.93). This group compared
the results with values from xenon
133inhalation, and reported a good
correlation.

Dr. S. Mahmoud and Keith E. Brit
ton, MD, eta!. of St. Bartholomew's
Hospital in London, England, used
a nondiffusible tracer, techne
tium-99m human serum albumin
(HSA), to calibrate the flow of
technetium-99m HM-PAO in the
brain (p.93). The group foundthat the
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in malignant gliomas and low for all
other tumors. One patient studied
during the course of radiotherapy
showeda 15% reduction oftumor up
take compared with the cortex.

Technetium-99m HM-PAO also
showspotential in differentiating be
tween various types ofdementia, and
could play a major role in the man
agement of psychiatric patients, ac
cording to results from H.G. Gem
mdl, MD, and associates at the Urn
versity of Aberdeen in Scotland
(p.112).It is possible that SPECT im
ages with this agent will help physi
cians predict the onset of Hun
tington'sdisease in patients genetical
ly at risk, but HM-PAO provides lit
tie information in Parkinson's
disease.

More optimistic data concerning
therapeutic management of patients
with Parkinson's disease were pre
sented by Dr. Costa and colleagues
at the Middlesex Hospital Medical
School (p.111). During L-dopa
withdrawal, the caudate nucleus
shows a decreased uptake of techne
tium-99m HM-PAO, whereas the
thalamus shows a higher uptake of
this agent.

Hallucinating patients also exhibit
ed abnormal brain blood flow pat
tems with technetium-99mHM-PAO,
as reported by E. Suess, MD, and Ivo
Pbdreka, MD, etal. from the Univer
sity Hospital in Vienna, Austria
(p.113).

Until recently,studieson neurolog
ic disorders could not be performed
without PET. The emergence of
SPECT capabilitiesfor studying
dementias and brain tumors, how
ever, points to the growing need for
development of a technetium-99m-
labeled glucose agent.

Endocrinologyand
ThyroidDiseases

The limitations ofthyroglobulin in
detecting benign and malignant dis
eases werepointedout by twogroups:
Dr. med. Harald Deckart eta!. of the

(continuedfrom page 1798)
to detect the occurrence and recur
rence ofneoplastic diseases. Seizure
disorders, as well, can be elucidated
with radionuclide techniques. Differ
ential diagnosis ofdementia is still a
problem; effective methods of early
diagnosis and therapeutic follow-up
ofextrapyramidal syndromes and pe
npheral neuropathy are still lacking.

During their report on the biodis
tributions of two brain blood flow
agents (p.32), Dr. Costa et a!. of the
Middlesex Hospital Medical School,
London, England, presented a
demonstration ofluxury perfusion in
the human brain, evident 13daysafter
a huge infarction (Fig. 1).

Much more discrete changes were
reported by Dr. T. Kuwert et a!. of
the Nuclear Research Center JÃ¼lich
and the University of DÃ¼sseldorf.
This group studied cerebral blood
flow and metabolism in patients with
asymptomatic carotid artery occlu
sion, which was diagnosed by PET
but undetected by transcranial dop
pier sonography or CT (p.116).Like
the symptomatic patients, the
asymptomatics compensate for the
occlusion with a higher oxygen cx
traction ratio.

Prof. Dr. med. Udairich Bud! and
colleagues, at the TechnicalUniversi
ty of Aachen, FRG, concluded that

blood flow/volume imaging of the
cerebrovascular reserve provides
more sensitivity than blood flow im
aging in cerebrovascular disease
(p.93). One problem in expanding
this established PET procedure to
SPECT, in my opinion, lies not in the
pathophysiologic approach but in the
inherent limitations of SPECT.

The important task of follow-upto
detect recurrent brain tumors was
studied by Dr. KrJ. Langen et a!. , of
the Nuclear Research Center JÃ¼lich
and the University of DÃ¼sseldorf,
FRG (p.118).Using technetium-99m
HM-PAO, this group studied various
typesof tumorsin 40 patients,and
found that tracer uptake was variable

Klinikum Berlin-Buch, German
Democratic Republic (DRG) (p.66);
and Andre J. Brendel, MD, et a!. of
the University of Bordeaux, France
(p.63).

Dr. P. Peltier and colleagues from
Nantes and Gif sur Yvette, France,
comparedindium-ifiantithyroglobu
un monoclonal antibodies with the
conventional radioiodine scan (p.64).
The antibody imaging procedure
showedmetastases, undetected by io
dine-131studies, in patients with nor
ma! thyroglobulin levels.

Dr. L. Manil et a!. of the Institute
Gustave-Roussy in Vilejuif-CÃ©dex,
France, demonstrated the use of anti
calcitonin monoclonal antibody frag
ments (labeled with iodine-131, in
diwn-ifi, and iodine-l25) for imaging
medullary thyroid carcinomas (p.50).

Cardiology

About 80% of all ischemia, de
tected by the Holier monitor, is
asymptomatic, or â€œsilent?'Do these
patients need therapy? Nuclear med
icine is expected to provide informa
tion on flow and metabolism, and to
help determine whether there are
stealeffects in transmural or endocar
dial diseases.

Theabilitytomeasurevelocityand
flow adds an extra dimension to nu
clear magnetic resonance (NMR) im
aging. Dr. SR. Underwood and col
leagues at the National Heart and
Chest Hospitals in London, England,
presenteddata on the clinical applica
tion of NMR velocity mapping
(p.58). The field even echo rephas
ing (FEER) sequence gives a high
signal from the blood except where
there is turbulance.

Technetium-99m-labeled isoni
tries aregoingtoreplacethepotassi
um analogue, thallium-201, in heart
imaging.

Steven J. Williams, PhD, Shakur
A. Mousa, PhD, and their group
from Dupont in North Billerica,
Massachusetts, US, reported that the

(continued on page 181X1)
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of RP-30 in 14 normal volunteers
(p.56). Several research groups re
ported comparisons of RP-30 and
thalhium-20l, including: Mary P.
Larock, MD, and Pierre Rigo, MD,
et a!. , University of Liege, Belgium
(p.57) (Fig. 2); Dr. F. Wackers et al.
(p.56); Dr. M.N. Maisey, Guy's
Hospital, London, England (p.104);
and Prof. U. Buell, TechnicalUniver
sity of Aachen (p.58).

In his group's study of quantitative
stress/rest thallium-201SPECT, Prof.
U. Buell pointed out that parameters
such as a regional vitality and a
careful redistribution analysis add
considerable information in cases of
low- and high-grade coronary artery
stenosis (p.105).

Using dual-isotope SPECT with
rubidium-81 and krypton-8lm, Dr.
H.P. Stoll and colleagues ofthe Uni
versity of Saarlandes, Homburg,
FRG, obtained m@cardialblood flow
measurements in 30 patients (p.118).
The group demonstratedthat a patient
with septal ischemia has a high kryp
ton-81m/rubidium-81m ratio.

The breakdown of the myocardial
cell membrane, imaged with a posi
tive contrast scan, is mainly assess
ed with unspecific markers such as
pyrophosphate.Dr. R. Schoeningand
Prof. Dr. med. Carl SchÃ¼michenet
a!. of theAlbert-LudwigsUniversi
ty in Freiburg, FRG, introduced a

modified contrast medium, iodine
123 iothalamate (p.71).

Indium-ill-labeled antibodies
against myosin, however, which ac
cumulate in regions of lowest myo
cardial blood flow,will eventuallyre
place these unspecific markers. Dr.
med. Heinz Sochor et a!. ofthe Uni
versity of Vienna, Austria, reported
that a pattern showing low uptakes of
both thallium-201 and indium-ill
antimyosin after coronary reperfu
sion suggests salvageable myocar
dium (p.104). Concordant defect cx
tension demarcates failure of the re
perfusion intervention. SPECT
studies may provide a tool for better

defining infarct zone and salvaged
myocardium in patients with
reperfusion.

Specificity to myosin, but not
specificity in a sense ofclinical diag
nosis, was demonstrated by Gassett
I. CarriÃ³,MD, and colleagues at the
Hospital de San Pablo in Barcelona,
Spain (p.96). There wasno difference
in indium-ifi antimyosinuptake in ac
tive myocarditis compared with graft
rejection.

Pulmonary Diseases

The growing incidence of acquir
ed immunodeficiency syndrome
(AIDS) has amused interest in ra
dionuclide procedures developed to
detect pulmonary emboli. The sim
pie gallium-67 scan has been re
discovered for initial detection of an
opportunistic pneumonia caused by
Pnewnocystis carinii, exemplified by

a paper from Dr. K. Thtsch and as
sociates at the University of Munich,
FRG(p.107).

To assess lung epithelial permea
biity with a global test Ibriung clear
ance that accounts for mucociiary
clearance, Dr. H. KÃ¶hnet a!. , of
the Wilhelminenspital in Vienna,
Austria, proposed administering
technetium-99m diethylenetriamine
pentaaceticacid(IYFPA)aerosol,and
then measuring the excretion of the
tracer in the patient's urine (p.97).

The pulmonary surfactant system
appears to be a rate-limitingfactor for
the pulmonary clearance of inhaled
technetium-99m DTPA, as reported
byDr.RWollmereta!. fromtheUni
versity of bind, Sweden, and Eras
mus University in Rotterdam, The
Netherlands (p.98).

Gastroenterology

The clinical demands of this spe
cialty encompass the diagnosis of
diseasesof the small intestine,ab
sorption and bleeding, and regional
infiltrative and metabolic liver dis
eases. The pancreas still presents a
diagnostic problemâ€”differentiating
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â€œIsRP-30 really a
blood flow marker,
or is it a tracer that

reflects oxygen
metabolism?â€•

(continuedfrom page 1799)

specificity for, and the prolonged re
tention of, the RP-30 compound
[technetium-99m hexakis-2-me
thoxy-2-rnethylpropyl isonitrile] is
caused by a high-affinity association
with a cytosolic protein that is sen
sitive to severe hypoxia (p.55). We
know from animal studies that RP-30
is at least as sensitive as thallium-20l
for detecting different degrees of cor
onary artery stenosis(p.56).

Dr. D. Franceschi and colleagues
at the Johns Hopkins Medical Institu
tions, Baltimore, Maryland, pointed
out that RP-30 exceeded blood flow
in canine studies (p.55). Is RP-30
really a blood flow marker, or is it
a tracer that reflects oxygen
metabolism?

Because RP-30 does not show sig
nificant myocardial clearance, the
protocol used for conventional thalli
um-201 studies must be reversed for
RP-30. An injection of a low dose at
rest, followed one hour later by a
higher dose at stress, is a practical
alternative, as reported by Jean LÃ©
veilÃ©,MD, Raymond Taillefer, MD,
et a!. of the HÃ´pitaiHÃ³tel-Dieude
Montreal, and the Cardiology Insti
tute of Montreal, Canada (p.56).

Frans J. Wackers,MD, reported re
suits of a collaborative study by in
vestigators at Dupont, YaleUniversi
ty Medical Center, Cedars-Sinai Me
dical Center, and Massachusetts
General Hospital evaluating the bio
distribution, kinetics, and dosimetry



betweencancer and pancreatitis in the
head ofthe pancreas. 1\v breath tests
presented at this congress should be
mentioned.

For assessing liver function, Drs.
H. FaustandP.Krumbiegeleta!., of
the Central Institute for Isotope and
Radiation Research of the Academy
ofSciences, Leipzig, GDR, present
ed a nonradioactivenitrogen-ISmeth
acetin test, replacing the equivalent
carbon-14 aminopyrine breath test
(p.67).

To detect infection by Campylo
bacterpyloridis, implicated as a caus

ative agent ofactive chronic gastritis
and peptic ulcers, Eric A. van Royen,
MD,eta!., of theUniversityofAm
sterdam, The Netherlands, evaluated
a carbon-l4 urea breath test, based on
a very high urease activity (p.70).

Oncology
The clinical demands from oncolo

gy havechanged over recent years as
scientists and physicians in this field
grow more interested in biologic re
sponse modifiers. Oncologistsare in
terested in cytokines, and eagerly
await tissue- and organ-specific
monoclonal antibodies. Oncogenic
regulationcould be a possibilityin the
future. Oncologistsare more interest
ed in the staging of tumors (with the
exception of carcinomas of the co
lon) than in the detection of recur
rence.I amconvincedthatradiolabel
ed monoclonal antibodies will pro
vide a wayto solve some ofthe prob
lems that the whole field of oncology
faces.

Noting that 50% ofpatients mcciv
ing single injectionsofmurine mono
clonal antibody develop human anti
murine antibody (HAMA), James C.
Reynolds, MD, and colleagues at the
National Institutes of Health (NIH)
in Bethesda, Maryland, US, reported
that antibody imagingor therapy may
be effective when HAMA levels are
low because most of the injected
murine antibody remains uncomplex
ed (p.2!). High HAMA levelsmay be

overcomeby using a large quantity of
murine antibody.

Comparing the uptake of iodine
125-labeledmonoclonaltPAantibody
in irradiated and nonirradiated HeLa
tumors, Dr. P. Oehr et a!. , of the
University of Bonn, FRG, and SBL
in Stockholm, Sweden, reported that
immunoscintigraphic images were
improved following tumor irradia
tion, and that a time-dependent in
crease ofactivity uptake was observ
ed in the irradiated tumors (p.36).

Beforeapplyingthis method to mu
tine clinicalwork, however,we should
at least try to obtain a quantitativees
timate of antigen concentrations in
tumors. Dr. S. Del Vecchio and as
sociates from Steven M. Larson's
group at NIH presented a method for
determiningantigenconcentrationsin
human melanoma by quantitative

autoradiography (p.24).
The next step in development

should include biokinetics and ab
sorbed doses from antibodies. Prof.
Dr. rer. nat. Dr. med. Hans Detlev
Roedler et a!. , of the Institute fÃ¼r
Strahlenhygiene des Bundes
gesundheitsamtes in Neuherberg and
the University of Munich, FRG,
statedthatimmunoscintigraphywith
iodine-l31 and indium-ill is a proce
dure with high values of organ dose
and effective dose equivalent (p.22).
Although the primary concern of on
cologic patients pushes concerns
about radiation risk to a secondary
level, additional improvements in
biokineticsâ€”suchas furthering the
use oftechnetium-99mâ€”areessential.

Aprospectivestudyoftheclinical
applicationofiodine-131F(ab')2 frag

(continuedon page 1802)

GATED:MIBI AT REST

(A.S.M.I.)

@ @. SYSTOLE

l@Tgu1T2. Gated tomography studies obtained with technetium-99m hexakis-2-
methoxy-2-methylpropyl isonitrile (RP-30) in apatient with anteroseptal myocardial
infarction. Theauthors observe both a systolic deformation anda lack of thickening
ofthe anteroseptal wallofthe left ventricle correspondingto abnormalregional yen
tricular wall motion.

(Larock MP, Rigo P, Cantineau R: Universityof Liege, Belgium)
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parameters affectingantibody uptake,
such as blood flow and tumor size.
There are also theoretical questions
concerning acquisition and statistics.
When specificities are significantly
less than 100%,how should falsepos
itives be handled?

Dr. P@O.Schnell and colleagues at
the KarolinskaHospitalin Stockholm,
Sweden, reported on the contribu
tions of scintigraphy with indium-ill
lymphocytes in the stagingprocedure
of Hodgkin's disease (p.51).

â€œThereis no best
diagnostic method for

bone/joint diseases. Specific
require different approaches

Hematology

In hematology, technetium-99m
HM-PAO is replacing gallium-67,
technetium-99m nanocolloid (in
some cases), and indium-ill for de
tection of infectious diseases because
ofthe availabilityofthe radionudide,
the imagequality,andthedosimetry.
Fourgroupshavedone studiescom
paring these tracers.

Dr. M. Vorneandassociatesatthe
Paijat-Hame Central Hospital in
Lahti, Finland, suggested that tech
netium-99m HM-PAO is superior to
technetium-99mnanocolloidand gal
lium-67 in the detectionof inflamma
tory diseases (p.90).

High-quality images, positive for
inflammatory diseases, were present
ed by: Prof. SchÃ¼micheneta!. , of the

(continuedon page 1803)

(continuedfrom page 1801)
ments of anti-carcinoembryonic anti
gen (CEA) in 70patientswaspresent
ed by Dr. med. Richard P. Baum et
a!. from the J.W.Goethe University
Hospital in Frankfurt/Main, FRG
(p.35). The optimistic results show
ed that immunoscintigraphy was the
only diagnostic method to detect cx
trahepatic tumor in@vlvementin 20%
of these patients.

Using indium-ill anti-CEA in a
prospective study of23 patients with
colorectal cancer, Maria Granowska,
MD, et a!. , at St. Mark'sHospitalin
London,England,observedthatnor
mal lymph nodes showed,on average,
a five-foldincrease in uptakecompar
ed with malignantlyinvolvednodes
(p.49). With increasing antibody
doses, the corresponding higher up
take was seen in both the mucosa and
tumortissue.

SPECT improves the sensitivity
and specificity of antibody imaging,
observed by Dr. R. Bares and col
leaguesat the TechnicalUniversityof
Aachen, FRG (p.24). This finding is
a bitsurprisingtomebecauseSPECF
requiresalot ofphotons,butthedm1-
cal examples presented by this group
were striking.

Dr. G. Leinsinger et a!., of the
University of Munich, FRG, used

SPECT imaging with iodine-Ui
labeledCA-P.Santibodyin the follow
up of patientswith undifferentiated
ovarian cancer to detect recurrences
or metastases (p.38).

All ofthe above-mentioned studies
need to be assessed in multicentered
clinical trials, such as those describ
ed by Jean FrancoisChatal, MD, et
a!. of the Centre RenÃ©Gauducheau
in NantesCÃ©dex,France(p.38), and
by Dr. Gian L. Buraggi et a!. of the
National Cancer Institute ofMilan in
Italy (p.38).

Many questions still need to be
answeredaboutthepathophysiologic

F1gui@3. Bone marrow scintigraphy studies (left and center) and nuclear magnetic
resonance (NMR)images (right) in apatient with malignant lymphoma. Expansion
ofthe re&uloendothelialsystem, obse,wdfry s@nfigmph@andsignaldecrease, observ
ed by NMR (relaxation time (TR) = 450 ms, echo time (TE) = 30 msJ, reveal dif
ftrent information aboutfunctional and morphologic abnormalities.

(Widding A, SmolorzJ, Franke M,
@WtersW,DiehlV,SchichaH: UniversityofCoIogne@FederalRepublicolGermany)
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clinical demands
and, in some cases, complementary imaging

procedures provide the
best answers.â€•



and that the availabletechniques, par
ticularly renal perfusion scintigraphy,
need to be further refined (p.28).

I wifi be more convinced when
evaluations and thresholds are better
defined. One step in that direction
was demonstrated by Dr. CC. Nim
mon and colleagues at St. Bartholo
mew's Hospital in London, England.
This group compared the frusemide
response with parenchymal transit
time in the differential diagnosis of
obstructive nephropathy, and con
cluded that quantitative analysis of
both parameters improvesthe evalua
tion (p.29).

Keith E. Britton, MD, and his
group at St. Bartholomew's Hospital,
London, presented results of a
clinical trial to assess the effec
tiveness oftechnetium-99m mercap
toacetyltriglycine(MAG3)for routine
renal studies, and concluded that the
agent is suitable for this purpose
(p.26). Compared with iodine-Ui or
thoiodohippurate (OIH), tech
netium-99m MAG3has a similar bio
logic half-life, a smaller volume of

distribution and, therefore, a slower
rate of clearance.

But we must take into account one
problem, pointed out by Dr. W. Bran
dau and colleagues at the University
of Heidelberg, FRG (p.29). During
normal preparation of technetium
99m MAG3,the impurity levelis 7%,
and this group believesthat only 99%
pure MAG3 [purified by high
pressure liquid chromatography
(HPLC)] should be regarded as
suitable for routine human studies.

Bone/Joint Diseases

Comparing leukocyte scanning
with three-phase bone scintigraphyin
patients with osteomyelitisand infect
ed hip endoprostheses, Dr. A. Hotze
et a!. at the University of Bonn and
the University of Erlangen, FRG,
demonstrated that improvements in
sensitivity and specificity can be
achieved by leukocyte imaging
(p.100).Are leukocytesbetter than the
old-fashioned phosphonates?

Dr.K. Streuleeta!. attheUniver
(continued on page 1804)

(continuedfrom page 1802)
Dr. D. Lui and colleagues at the

Middlesex Hospital Medical School,
London, England, confirmed these
findings with simultaneous acquisi
tion ofwhite blood cells labeled with
both technetium-99m HM-PAO and
indium-ill (p.91).

Using SPECT images made with
iodine-123anti-CEA monoclonal an
tibody, which reacts with a surface
glycoprotein of granulocytes, detec
tion of an infected prosthesis was
demonstrated by Dr. med. Klaus Sey
bold et al. from the Federal Institute
for Reactor Research in WÃ¼ren
lingen, Switzerland (p.25).
glycoprotein of granulocytes, detec
tion of an infected prosthesis was
demonstrated by Dr. med. Klaus Sey
bold et a!. from the Federal Institute
for Reactor Research in WÃ¼renl
ingen, Switzerland (p.25).

Nephrology

The clinicaldemandsfrom nephrol
ogists vary from diagnosing patients
with chronic impairment in paren
chymatous disease to erythropoietin
treatment. Despite recent develop
ments, scintigraphy is only occasion
ally used in hospitals to diagnose
suspected renovascular stenosis.
There has been a great effort directed
toward evaluating Captopril reno
graphy in this differential diagnosis.
There are side effects, however,after
ACE [angiotensin converting en
zymel inhibition, and I am not sure
if this test is appropriate for
screening.

Dr. A. Meyersand colleaguesfrom
the University of Liege, Belgium,
presented optimistic data on the use
of Captopril renography to evaluate
renal artery stenosis and predict the
postoperative outcome (p.27). Re
porting less optimistic results, Dr. J.
Su@tar@i@et al. of the University
Medical Centre Ljubljana, Yuglosla
via, concluded that the diagnostic
value of these tests is not superior to
history data and physical findings,

35
Days after 1st Injactlon

Figure 4. Changes in tumor size of human mammary carcinoma xenografts dur
ing theflrst 42 days after injection oft iodine-B1 BW 495/36 monoclonal antibody
(MoAb); unlabeled BW495/36 MoAB; iodine-131unspecific IgG MoAb; and saline
(control). (Senekowitsch R, GlÃ¤ssner H, Reidel G, MÃ¶llenstÃ¼dtS,
KriegelH, PabstHW:lÃ¨chnicalUniver@tyO1!MUnich,FederalRepublico(Germany)
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____COMMENTARY

T he date is some time in early October, 1987.Clinical
trials of a new iodine-123-labeled brain perfusion
agent began in the summer of 1981,more than six

years ago. As of today, not one
iodine-123-or technetium-99m-
labeled tracer has been approv
ed by the United States (US)
Food and Drug Mmiistration
(FDA) for imagingbrainperfu
sion, metabolism, or receptor
function. At this point, the US
may be the only nation in the
world that does not allow physi
cians to order state-of-the-art
brain scans except as investiga
tional studies.

In 1984,the isonitriles became the first technetium-99m-
labeled complex to successfully image the human heart.
Since that time, at least three generations of isomtriles have
been tested in humans, each with progressively superior
biologiccharacteristics. The isonitrilecomplexcan be alter
ed by an almost limitless number of chemical twists and

turns. But each time the chemical form is changed, each
time the complex is altered in the slightest, studies of toxicity,
dosimetry, biodistribution, and safetyâ€”asexpensive and
exhaustive as for the first isonitrileâ€”mustbe performed
if the new complex is to be tested clinically in the US.

Ifwe are not careful, we may see the end ofthe commer
cial developmentof radiodiagnosticswithin our profession
al lifetimes. The expense ofbringing these products to mar
ket may soon exceedthe revenuesthey generate. Radiodiag
nostics are not as profitable as pharmaceuticals since they
are used only once or twice in a patient's lifetime. The obvi
ous big winnersâ€”technetium-99m-labeledmyocardial and
brain perfusion agents, tumor agents, and perhaps one or
two othersâ€”arebeing developed today. The vast number
of radiodiagnostics that are being synthesized and tested
throughout the research communityâ€”asexciting as these
tracers areâ€”haveincreasingly limited appeal to industry
because commercial development costs are too great and
large-scale application is too problematic.

The Society ofNuclear Medicine (SNM), along with its
sister organizations, has championed increased efficien
cies within the FDA and more rapid turn-around times for

B. Leonard Holman, MD

metastatic cancer sooner than scm
tigraphic studies of bone or bone
marrow, which do not detect small
cold lesions (p.62). Is NMR better
than bone marrow scintigraphy?

Drs. A. Widding and Prof. Dr.
med. Harald Schicha et al. , of the
University of Cologne, FRG, show
ed that, in patients with malignant
lymphoma or plasmocytoma, NMR
signals do not always correspond to
tumorous involvement of the bone
marrow (Fig. 3); in some cases, these
pathologic NMR signals may be
caused by compensatory hematopoie
tic proliferation (p.62).

There is no best diagnostic method
for bone/joint diseases. Specificclini
cal demands require different ap

proaches and, in some cases, comple
mentary imaging procedures provide
the best answers.

Therapy

Ethiodol is retained in hepato-cel
lular carcinoma longer than in nor
mal liver tissue. Dr. Matthew L.
Thakur, PhD, and colleagues at
Thomas Jefferson University Hospi
tal in Philadelphia, Pennsylvania, US,
proposed treating liver tumors with
10-25 mCi (370-930 MBq) of
iodine-Ui ethiodol, and reported that
the tumor receives about an 8,000-rail
(80-Gy) dose (p.15). This group
demonstrated that the cold spot on a
conventional colloid scan is filled in
after iodine-Ui ethiodol injection; 90

(continuedfrom page 1803)

sity Hospital in Basleand Solco Basle
Ltd. , Switzerland, concluded that
bone marrow scintigraphy with tech
netium-99m nanocolloid is as effec
tive as indium-ill leukocyteimaging
for detectingosteomyelitis, and that
the bone marrow procedure offers
some advantages over the leukocyte
scan (p.99). This group calls bone
marrow scintigraphy â€œthepoor man's
inflammation scan?' Is nanocolloid
better than leukocytes?

Three groups reported on NMR in
vestigation of the bone marrow
system. Drs. H. Stettmeier,R. Bauer,
and colleagues at the Technical
Universityof Munich, concluded that
NMR can show bone involvement in
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gone the scrutiny of existing FDA regulations. Once one
compound in the isonitrile family, for example, has under
gone the extensivetoxicology,dosimetry, and safety studies
required for a Phase I investigationalnewdrug (IND) study,
subsequent isonitriles no longer need testing in two animal
species and toxicology requirements could be substantial
ly reduced. Furthermore, the supervision ofthe subsequent
studies should be in the hands of the institutional radioac
tive drug research committees (RDRCs). These hospital
based review committees operate as arms ofthe FDA, and
are fully qualified to evaluate the adequacy of the INDs
for subsequentradiodiagnosticsafter the first compound
has passed muster following the traditional pathway. The
FDAwouldbe savedreamsofpaperwork,andresearchers
in the field could more effectively search out the most pro
mising analogues within a class of radiodiagnostics.

If we areto successfully arguefora streamlinedscreen
ing procedure for radiodiagnostics, we must be able to
carefully document the changes in FDA regulations that
would accomplish our goals. These changes must stand the
scrutinyofthe academic as wellas the regulatorycommuni
ty. It seems likely that we will have to press for changes
in the regulatory process in the legislative, rather than the
regulatory, arena. Ultimately, the US Congress will decide
whether the radiodiagnostics and radiotracers that excite
all of us at our scientific meetings will ever see the light
of day in routineclinical use.

B. Leonard Holman, MD
President, The Society of Nuclear Medicine

drug approvals. The Inter-Society Commission on
Radiopharmaceuticals, under the chairmanship of Alex
Gottschalk, MD, has made a great deal ofprogress toward
formulating recommendations to improve the FDA's
response to the nuclear medicine community.The FDAhas
expressed its willingness to implement as many of these
recommendationsas it can; sinceour meeting last year with
the FDAcommissioner, there havebeen indicationsof some
progress (see News!ine,Jan. 1987,pp. 1-11).The SNM and
its sister organizations must continue to work with the FDA
to insure that technology transfer to clinical practice oc
curs as rapidly as possible within the limits of FDA regu
lations and without compromising patient safety.

The fact remains that rapid tom-around of radiodiagnostic
new drug applications (NDAs)does little good ifno NDAS
are being filedâ€”atragic outcome given the plethora of ra
diotracers that are being investigatedin the field today.The
basic problem we face, ofcourse, is that our radiodiagnos
tics are treated under a set of regulations that have been
formulatedto test safety in pharmaceuticalswith pharmaco
logic effects and toxicities that may be orders of magnitude
greater than our radiotracers. Weneed less stringent regula
tions so that we can sift through the vast numbers of radio
diagnostics available to us and narrow our search to the
most promising. By narrowing the field and obtaining at
least preliminary data on utility, we could far more effi
ciently determine the radiodiagnostics most suitable for
commercialization.

Wemust streamlinethe process by simplifyingthe testing
of radiodiagnosticsonce one compound in a class has under

hours later, the agent is cleared from
the normal liver but not from the
hepatoma.

Prof. Dr. med. Helmuth RosIer and
associates at the University of Berne,
Switzerland, presented data showing
that hyperthyroidism in autonomously
functioning thyroid nodules is non
linearly dependent on size (p.64).

This last paper that I will mention
is truly one of the highlights of this
congress. The therapeutic effects of
an iodine-13l monoclonal antibody,
which has a tumor uptakeofSO%and
a tumor half-life of five days, was
evaluated for the treatment of human
mammary carcinoma xenografts in
nude mice by Dr. Reingard Seneko
witscheta!. ofthe TechnicalUnivers

ityofMunich, FRG (p.52). A l5-MBq
(0.4-mCi) dose of this labeled an
tibody,deliveringan estimated50-Gy
(5,000-rad) dose to the tumor,
resulted in a â€œdramaticâ€•reduction in
tumor size; mice treated with the

same amount of unlabeled antibody,
with the same amount of radioactivity
from an iodine-131-labeledunspecific
antibody, and with saline did not
show a comparable reduction in
tumor size (Fig. 4).

Inhistologic sectionsoftumor tis
sue obtained seven to 42 days after
treatment, marked areas of necrosis
wereseen; byday42, mostofthe tis
sue was identified as mouse connec
tive tissue. No signs ofdamage to the
bone marrowwere observed. These
excitingresults indicatethe possibility
that therapy with a specific iodine
131-labeled monoclonal antibody
could destroy human tumors without
any side effects.

Otmar Schober

MORE NEXT MONTH

The January 1988 issue of
Newsline will include more in

formation on the European
Nuclear Medicine Congress
1987, held August 24â€”28in
Budapest, Hungary, and an up
dated report on the new Euro
pean Association of Nuclear
Medicine.
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