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Abstract

This article explores the emergence of nuclearmedicine as a clinical researchfield in post-war Europe,
focusing on the shaping of its disciplinary boundaries in the context of geopolitical divisions. It
examines how this speciality was negotiated and established, highlighting the role of international
exchanges involving researchers, radioisotopes and technologies. By bringing together physicists,
radiologists and internists, nuclearmedicine gainedmomentum in the 1950s, leading to the formation
of first dedicated scientific societies, conferences and journals. Physicians working in Austria played
an influential role in this identity-building process on the European level. They benefited from the
networks of the International Atomic Energy Agency in Vienna, the country’s political neutrality and
their early emphasis on thyroid diseases. We argue that nuclear medicine emerged out of scientific-
diplomatic practices that unified this diverse field of research while also setting it apart from more
established clinical specialities. We will trace how physicians and medical facilities in Austria came
into play as partners on both sides of the Iron Curtain and navigated these intertwined diplomatic
and disciplinary dynamics, facilitating intra-European cooperation on epistemic, political and social
levels.

‘What unifies nuclear medicine in Europe is the dissimilarity of models and practice in the
European countries’.1 This observation, made in a 1998 interviewwith Peter Ell, head of the
Institute of NuclearMedicine at University College London, highlights the heterogeneity of
the field. This was due not only to the diversity of scientific, clinical and industrial stake-
holders involved, but also to the different methodologies and roots of nuclear medicine,
such as physics, radiology and internal medicine. Moreover, diagnostic and therapeutic
needs, as well as the availability of radioisotopes – initially subject to international agree-
ments – varied considerably. The search for common ground in nuclear medicine was
therefore challenging and required diplomatic skills to overcome both disciplinary and
political boundaries.

This article investigates the emergence of nuclear medicine in Cold War Europe as an
outcome of epistemic and methodological negotiations, driven by cross-border exchanges

1 Interview with Peter Ell (1998) in Michael Feld and Michel De Roo, Geschichte der Nuklearmedizin in Europa,
Stuttgart: Schattauer, 2000, p. 116.
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of experts and materials, shared social values and the equal importance of clinical prac-
tice and research. It analyses the significance of physicians and facilities in Austria in this
process and their contribution to unifying anddisseminatingmedical technologies. Towhat
extent did they make use of the International Atomic Energy Agency (IAEA), established
in Vienna in 1957 as an intergovernmental organization to promote the peaceful use of
nuclear energy? Did pre-Second World War expertise in radioactive tracer techniques –
developed in 1913 by George de Hevesy at the Vienna Institute for RadiumResearch and the
basis of nuclear medicine to this day – provide a foothold for catching up with leading US
and UK institutions?2 Wewill explore the challenges and benefits of the field’s heterogene-
ity for the formation of a professional identity and the interaction with other specialities
such as radiology.3

Despite the almost simultaneous discovery of X-rays and nuclear radiation in 1895–6,
their clinical applicability differed considerably. By the turn of the century, affordable and
easy-to-operate X-raymachines, along with their popular and credible images, had already
been introduced to patient care.4 Treatment with X-rays brought rapid success in can-
cer and skin diseases, followed by the use of naturally occurring radium as a radiation
emitter, which was promoted by American physicians in particular.5 In contrast, artificial
radioisotopes applicable to humans were first produced in the 1930s with a few high-cost
cyclotrons, supplemented from 1946 or 1947 onwards by supplies from the nuclear reactors
at the Oak Ridge National Laboratory, Tennessee, and the British Atomic Energy Research
Establishment at Harwell, Oxfordshire.6 Moreover, it took years of research before nuclear
radiation could be used in medical imaging. Initially, cyclotron-produced radioisotopes
were applied to patients for therapeutic, not diagnostic, purposes, first by Berkeley haema-
tologist John Lawrence (1904–91) in his work on leukaemia in 1937.7 While researchers
originally referred to this new field as ‘medical applications of radioisotopes’ or ‘atomic
medicine’, which included treating the harmful effects of excessive radiation, the term
‘nuclear medicine’ only gradually gained acceptance.8 An important step was its inclusion
in the title of the American Journal of Roentgenology, Radium Therapy and Nuclear Medicine in
1952, to be followed by similar changes in European periodicals.9

Focusing on multilateral interactions, this article spans the period from the first
widespread clinical application of radioisotopes after the SecondWorldWar to the founding

2 Gábor Palló, ‘George Hevesy’s early radioactivity research’, Dynamis (2009) 29, pp. 167–89.
3 Radiology (roentgenology before the 1970s) relies on artificially produced X-rays, a type of radiation dis-

covered by Wilhelm Röntgen in 1895. X-rays are applied externally, penetrating the patient’s body to produce
high-resolution anatomical images. Nuclear medicine, on the other hand, uses nuclear radiation, occurring both
naturally and artificially. It was discovered by Henri Becquerel in 1896. Here, physicians administer one of many
radioisotopes (or radiopharmaceuticals), each with different decay energies, half-lives and radiation types. By
detecting the radiation emitted by the patient, metabolic processes can be visualized.

4 Bettyann Kevles, Naked to the Bone: Medical Imaging, New Brunswick, NJ: Rutgers University Press, 1997; Richard
Gunderman, X-ray Vision: The Evolution of Medical Imaging, Oxford: Oxford University Press, 2013.

5 Charles Hayter, ‘The clinic as laboratory: the case of radiation therapy’, Bulletin of the History of Medicine (1998)
72, pp. 663–88; Aimee Slaughter, ‘Physicists, physicians, and the making of American radium therapy’, PhD thesis,
University of Minnesota, 2013.

6 Angela Creager, ‘Nuclear energy in the service of biomedicine: the U.S. Atomic Energy Commission’s radioiso-
tope program’, Journal of the History of Biology (2006) 39, pp. 649–84.

7 John Heilbron and Robert Seidel, Lawrence and His Laboratory, Berkeley: University of California Press, 1989.
8 Charles Behrens, E. Richard King and James Carpender (eds.), Atomic Medicine, Baltimore: Williams, 1949 (five

editions until 1969).
9 Founded as the American Quarterly of Roentgenology in 1906, the journal underwent several name changes:

American Journal of Roentgenology (1913), American Journal of Roentgenology and Radium Therapy (1922) and American

Journal of Roentgenology, Radium Therapy, and Nuclear Medicine (1952), before reverting to American Journal of

Roentgenology in 1976.
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of the European Nuclear Medicine Society in 1974. In the early years, specialists working in
hospitals across Europe were dependent on transdisciplinary and transnational collabora-
tion. Physicists supervised the production of radioisotopes, either in reactors or in the few
existing clinical cyclotrons. After transporting the radioisotopes to the individual hospitals,
physicians administered them directly or had chemists synthesize the radiopharmaceuti-
cals. However, it was not until the late 1960s that nuclear medicine claimed recognition as
‘a discipline in its own right’, once the first departments, imaging devices and textbooks
had emerged.10 We argue that the focus on metabolic functions, the integration of diag-
nosis and therapy, and roots in laboratory science set this emerging area apart from more
established specialities, and made it a legitimate and authoritative field of inquiry in both
clinical research and practice.

Recent scholarship has explored the role of researchers in international affairs and the
influence of science and technology on global governance.11 A dynamic field of research
on the historical dimensions of science diplomacy has emerged, which draws on founda-
tional studies of scientists as policymakers and post-1945 US–European relations.12 Thus
far, this has primarily dealt with big-science initiatives, multilateral bodies and transat-
lantic exchange,with an emphasis on the ColdWar.13 For example, Angela Creager’swork on
the production and medical application of radioisotopes in the United States underscores
the complexities of scientific governance, while Maria Rentetzi explores the IAEA’s role
in standard-setting and the material culture of nuclear diplomacy, illustrating how policy
and practice shape global regulatory frameworks.14 Case studies, such as the use of radioio-
dine in Spain and medical knowledge transfer in the Baltic region, show the engagement
of local contexts with broader scientific trends.15 In Inspectors for Peace, Elisabeth Röhrlich
analyses the IAEA’s ‘paradoxical mission’ of sharing nuclear technologies while seeking to
deter the development of weapon programmes.16 Further investigations into the post-war
bilateral radioisotope supply and its evolution into a global market reveal the economic
foundations of scientific exchange.17 Notably, Alison Kraft’s examination ofmedical physics
and the clinical use of isotopes in Britain highlights the practical implications of these
developments.18

10 Herbert Vetter, ‘Nuclear medicine – a new discipline’, IAEA Bulletin (1965) 8(2), pp. 7–13, 7.
11 Matthew Adamson and Roberto Lalli (eds.), Global Perspectives in Science Diplomacy, special issue, Centaurus

(2021) 63(1), pp. 1–170; Söenke Kunkel (ed.), Science Diplomacy in the Twentieth Century, special issue, Journal of
Contemporary History (2021) 56, pp. 473–562.

12 Ronald Doel, ‘Scientists as policymakers, advisors, and intelligence agents’, in Thomas Söderquist (ed.),
Historiography of Contemporary Science and Technology, London: Routledge, 1997, pp. 215–44; John Krige, American

Hegemony and the Postwar Reconstruction of Science in Europe, Cambridge, MA: MIT Press, 2006.
13 Simone Turchetti, Greening the Alliance: The Diplomacy of NATO’s Science and Environmental Initiatives, Chicago:

University of Chicago Press, 2018; Molly Bettie, ‘The Fulbright Program and American public diplomacy’, Journal
of Transatlantic Studies (2015) 13, pp. 358–72.

14 Angela Creager, Life Atomic: A History of Radioisotopes in Science and Medicine, Chicago: University of Chicago
Press, 2013; Angela Creager andMaria Rentetzi, ‘Sharing the “safe” atom?The IAEA andnuclear regulation through
standardisation’, in Bernadette Bensaude-Vincent, Soraya Boudia and Kyoko Sato (eds.), Living in a Nuclear World,
London: Routledge, 2022, pp. 111–31; Maria Rentetzi (ed.), ‘The politics of radiation protection’, NTM (2022) 30,
pp. 125–270.

15 María Santesmases, ‘From prophylaxis to atomic cocktail: circulation of radioiodine’, Dynamis (2009) 29,
pp. 337-63; Nils Hansson (ed.), Medizin im Ostseeraum, special issue, Medizinhistorisches Journal (2022) 57(2) (with
contributions by Thomas Wegener Friis and Thorsten Halling).

16 Elisabeth Röhrlich, Inspectors for Peace: A History of the IAEA, Baltimore: Johns Hopkins University Press, 2022.
17 Kenji Ito, ‘The scientific object and material diplomacy: the shipment of radioisotopes from the U.S. to

Japan’, Centaurus (2021) 63, pp. 296–319; Nestor Herran and Sebastian Grevsmühl, The First Nuclear Industry, 2017,
at https://hal.science/hal-01824590 (accessed 15 December 2023).

18 Alison Kraft, ‘Betweenmedicine and industry: medical physics and the rise of the radioisotope’, Contemporary

British History (2006) 20, pp. 1–35.
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Before this diplomatic turn, research into the history of nuclear medicine had mainly
been undertaken by practitioners.19 These were often written and published to commem-
orate institutional anniversaries, with the overwhelming majority covering the Anglo-
American world and the period before 1950.20 In recent years, research onmedical imaging
and nuclear regulation, notably by Regula Valérie Burri on visualization technologies and
boundary work in radiology, has furnished insights into overlapping methodologies.21

Historians of science and technology have also produced comprehensive surveys of nuclear
physics in Austria, tracing its shifting development in response to regime changes.22 In par-
ticular, Florian Bayer’s study of the Isotope Station at Vienna University Hospital illustrates
its role as an interface within the East–West conflict.23 Analyses of neutrality in Austria
and other European countries show how scientific cooperation was pursued amid political
tensions, cultivating anotionof impartiality later embracedbymultilateral organizations.24

Building on these contributions, our article sets out to further disentangle the roles of
under-explored actors, sites andfields in transnational scientific exchange: physicians, hos-
pitals and medical specialities, all of which required and relied upon consistent methods
and regulations. By focusing on small-sized laboratories and local practitioners, we uncover
new facets of science diplomacy, highlighting the significant role these actors play in the
broader dynamics of Cold War knowledge production. In this context, the booming clini-
cal use of radioisotopes in post-1945 Europe – which was marked by an intricate interplay
of geopolitics, technological innovations and ethical issues – is a useful case study both
for the HSTM community and for scholars in international relations and health studies.
Drawing on (archival) sources from eminent nuclear physicians and (inter)national bodies,
we will examine the power-based dynamics and individual strategies around the consol-
idation of this emerging field. Using the example of how these stakeholders engaged in
community building, we ask under which changing conditions, goals and profit expecta-
tions did early practitioners of nuclearmedicine collaborate?Which resources did they tap?
And which ‘standards’ did they favour (local, national, European)? What does this mean
for the transdisciplinary realities and claims of nuclear medicine, including in competition
with other disciplines? In this context, we understand transdisciplinarity as an approach
that goes beyond interdisciplinary collaboration, integrating practical clinical expertise
and shared values into a theoretical andmethodological framework that connects scientific
inquirywith societal challenges.25 Rather than concentrating on the (inter)national policies
involved in specialization, we will analyse it as a multifaceted negotiation process on three

19 Feld and De Roo, op. cit. (1); Ralph McCready, Gopinath Gnanasegaran and Jamshed Bomanji (eds.), A History

of Radionuclide Studies in the UK, Cham: Springer, 2016.
20 For example, Marshall Brucer, A Chronology of Nuclear Medicine, St Louis: Heritage, 1990; Paul Richards, Isotopes,

Imaging, and Identity, Sydney: ANZSNM, 2013.
21 Regula Valérie Burri, ‘Doing distinctions: boundary work and symbolic capital in radiology’, Social Studies of

Science (2008) 38, pp. 35–62; J. SamuelWalker, Permissible Dose: AHistory of Radiation Protection, Berkeley: University of
California Press, 2000; EileenWelsome, The Plutonium Files: America’s Secret Medical Experiments, New York: Random,
1999.

22 Silke Fengler and Carola Sachse (eds.), Kernforschung in Österreich, Vienna: Böhlau, 2015; Christian Forstner,
Kernphysik, Forschungsreaktoren und Atomenergie, Wiesbaden: Springer, 2019; Wolfgang Reiter, Zur Geschichte der

Naturwissenschaften in Österreich, Vienna: LIT, 2017; Maria Rentetzi, Trafficking Materials and Gendered Experimental

Practices, New York: Columbia University Press, 2007.
23 Florian Bayer, ‘Wiener Nuklearmedizin’, in Birgit Nemec, Hans-Georg Hofer, Felicitas Seebacher andWolfgang

Schütz (eds.),Medizin in Wien nach 1945, Vienna: V&R, 2022, pp. 447–66.
24 Günter Bischof, Anton Pelinka and Ruth Wodak (eds.), Neutrality in Austria, New Brunswick: Transaction,

2001; Sven Widmalm, Rebecka Lettevall and Geert Somsen (eds.), Neutrality in Twentieth-Century Europe, New York:
Routledge, 2012.

25 Rudolf Stichweh, ‘Disziplinarität, Interdisziplinarität, Transdisziplinarität’, in Tobias Schmohl and Thorsten
Philipp (eds.), Handbuch Transdisziplinäre Didaktik, Bielefeld: transcript, 2021, pp. 433–48.

https://doi.org/10.1017/S0007087425000317 Published online by Cambridge University Press

https://doi.org/10.1017/S0007087425000317


The British Journal for the History of Science 5

levels: diplomatically, through exchange programmes and multilateral bodies; practice-
oriented, within clinical laboratories and their instrumentation; and professionally, in
nuclear-medicine societies and conference series.

Diplomatic arenas: exchange programmes and multilateral bodies

There is not one single branch ofmedicinewhere isotopes have not found some appli-
cation … However valuable a diagnostic test may appear to be when it is tested on an
experimental basis, the fact remains that its ultimate acceptance must depend on
extensive practical trials by the clinicians concerned … A prerequisite to the acquisi-
tion of the necessary clinical experience with these new methods is that they should
be more generally available than is the case at present.26

When the British physicist Norman Veall (1919–91) and the Austrian physician Herbert
Vetter (1920–2009) published the first European textbook on Radioisotope Techniques in
Clinical Research and Diagnosis (1958), tracer technologies were not a medical speciality, but
a method.27 Radioisotopes were already used for therapy in many specialities, and their
diagnostic applications had become routine in a few hospitals, such as the Massachusetts
General Hospital (Boston) and the Hammersmith Hospital (London).28 In continental
Europe, however, nuclearmedicine had less well-equipped facilities and less government or
industrial support onwhich to rely. Many young clinicians devoted themselves to this novel
method on their own initiative and in addition to their routine duties. The backgrounds of
these practitioners were very different: in West Germany and Spain (as well as the United
States), they were primarily radiologists and radiotherapists; in the United Kingdom and
the Soviet Union, nuclear physicists and engineers; in France and Scandinavia, biophysi-
cists and physiologists; and in Austria and several Eastern bloc countries, internists and
surgeons.

For this pioneering generation, particularly in Central Europe, war damage, isolation
and the emigration of outstanding scientists during the Second World War made the re-
establishment of international relations a necessary part of scientific research. On one
level, this concerned the procurement of hands-on medical knowledge from the United
States. There, the radioiodine therapy established by Saul Hertz (1905–50) for the treatment
of hyperthyroidism had opened up a fresh field of application, promising efficacy and –
if extended to other thyroid disorders – a large number of patients.29 In addition, many
European countries relied on the import of radioisotopes due to a lack of production facil-
ities. Before these compounds became available from industrial suppliers in the 1960s, US
and UK distribution networks dominated the growing isotope market. Their development
into a global business was closely linked to the establishment of training programmes at
Oak Ridge and Harwell, where (inter)national participants were schooled in handling these
technologies and their potential for civilian research.30

This transfer of radioisotopes and specialist knowledge was based on political agree-
ments granting friendly nations access to the technologies available at US and UK facilities.

26 Norman Veall and Herbert Vetter, Radioisotope Techniques in Clinical Research and Diagnosis, London:
Butterworth, 1958, p. x.

27 Radioactive tracers are radioisotopes or radiolabelled compounds that, when introduced into the body,
participate in metabolism and thus enable a wide range of investigations.

28 Robley Evans, ‘Early history of nuclear medicine’, Medical Physics (1975) 2(3), pp. 105–9; Michael Peters,
‘Nuclearmedicine at the Hammersmith Hospital’, inMcCready, Gnanasegaran and Bomanji, op. cit. (19), pp. 83–93.

29 Frederic Fahey, Frederick Grant and James Thrall, ‘Saul Hertz, and the birth of radionuclide therapy’, EJNMMI

Physics (2017) 4, 15.
30 Néstor Herran, ‘Isotope networks: training, sales and publications’, Dynamis (2009) 29, pp. 285–306.
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As a means of ‘diplomacy’, exchanges with allied and neutral countries were intended to
convince their stakeholders of the technological leadership of the ‘Western world’ and its
way of life. Newly created fellowships, such as the US Fulbright and the British Council pro-
grammes, strengthened the ties of promising foreign researchers to the Anglo-American
communities.31 For some nations, such as Sweden, stays abroad by individual researchers
preceded the development of nuclear-medicine researchwithin the country; in others, such
as France (which launched its own radioisotope distribution programme in the mid-1950s),
fellowships provided career support and access to infrastructure not yet available at home.

The US Atomic Energy Act of 1946, resulting from a debate between proponents of
Marshall Plan-style scientific internationalism and national monopoly, allowed civilian
purchase of reactor-produced isotopes but restricted cross-border sharing, including with
Britain.32 In the long run, the Act had the opposite effect to its intent: the United Kingdom
developed its own government-sponsored isotope industry, which surpassed the capacity
of Oak Ridge as early as 1949, with five thousand shipments per year.33 Commercial interest
in clinically useable radioisotopes and the significance of continental Europe as a salesmar-
ket for British compounds increased in the following years. In London hospitals, alliances
between industrialists and medical physicists such as William Mayneord (1902–88) sought
new therapeutic applications in oncology and developed measuring equipment for diag-
nosis.34 By 1956, no less than 178 researchers fromWestern Europe, including many future
nuclear physicians,were attending the Isotope School atHarwell, which also offered clinical
placements.35

With the exception of non-aligned Yugoslavia, the communist countries of Eastern
Europe were excluded from these exchange programmes. However, World Health
Organisation (WHO, founded in 1948) fellowships provided their physicians with access to
‘Western’ technologies.36 Moreover, the French isotope distribution programme supplied
individual countries such as Poland, until some of their needs could bemet by their national
nuclear industries in the 1960s. The Soviet Union also provided radioisotopes to the Eastern
bloc, but due to the overlap between its medical research and weapons programmes, Soviet
scientists focused more on radiation biology and protection from the harmful effects of
radioactivity.37 Since local production and Soviet imports fell well short of medical demand
inmany communist countries, national authorities responsible for supplying radioisotopes
had to buy them from the ‘West’ using foreign currency.

Austria occupied a special position in this post-war political landscape. Until the signing
of the State Treaty (1955) during the Cold War thaw (on the condition that the new state
committed to neutrality), Austria’s territory and capital were divided between the four
SecondWorldWar Allies.38 Research at the Vienna University Clinics, once highly regarded
in fields such as internal medicine, had fallen behind major European hospitals: there was
a lack of equipment and pharmaceuticals, the infrastructure had been damaged and a sig-
nificant proportion of the staff had been displaced or murdered. The Academy Institute for
Radium Research, which before the Second World War was among the leading institutions

31 Sam Lebovic, ‘From war junk to educational exchange’, Diplomatic History (2013) 37, pp. 280–312; Christine
Okret-Manville, ‘La politique étrangère culturelle’, Relations internationales (2003) 115, pp. 399–410.

32 Angela Creager, ‘Radioisotopes as political instruments’, Dynamis (2009) 29, pp. 219–39.
33 Margaret Gowing and Lorna Arnold, Independence and Deterrence: Britain and Atomic Energy, vol. 2, London:

Palgrave, 1975, pp. 313–38.
34 Kraft, op. cit. (18), pp. 16–18.
35 Néstor Herran, ‘The Isotope School at the Atomic Energy Research Establishment’, BJHS (2006) 39, pp. 569–86.
36 WHO (ed.), The Second Ten Years, Geneva, 1968, pp. 362–3.
37 Leonid Il′in and Aleksandr Samoilov, ‘The role of radiobiology and nuclear medicine’, Herald, Russian Academy

of Sciences (2021) 91, pp. 355–63.
38 Oliver Rathkolb, Internationalisierung Österreichs seit 1945, Innsbruck: Studienverlag, 2006.

https://doi.org/10.1017/S0007087425000317 Published online by Cambridge University Press

https://doi.org/10.1017/S0007087425000317


The British Journal for the History of Science 7

for studying radioactive compounds, was similarly affected – although contactswith British
physicists enabled the institute to arrange the import of Harwell radioisotopes from 1949.
From then on, it served as a national distribution centre.39 Despite little interest from indus-
try, by 1955 about thirtymedical facilities inAustria hadbecomecustomers, attractedby the
promising technology and the initial funding from the Rockefeller Foundation (New York).
Clinicians of various backgrounds experimented with therapeutic and diagnostic proce-
dures for heart, spine and tumour diseases by in vivo injection or superficial application of
iodine-131, cobalt-60, gold-198, phosphorus-32 and sodium-24. Overall, however, the sup-
ply of radioisotopes did not keep pace with the transfer of expertise on their proper use,
and the therapeutic benefits hardly justified the logistical efforts involved:

The isotopes landed at the British-occupied Schwechat airport and were transported
to Vienna in army vehicles [unchecked by Soviet officials – from the Radium Institute,
they were carried to the hospital on foot]. To get them through customs, they had to
be declared as ‘rare earths’ … Deliveries were infrequent, irregular, and with little
warning … The doses administered amounted to several millicurie, because the mea-
suring apparatus was very insensitive … Equipment failures were frequent at first; by
the time they were fixed, the sodium-24 had often degenerated.40

TheZweiteMedizinischeUniversitätsklinik (SecondMedical University Clinic) inVienna
emerged as a hotspot for radioisotope applications. The initiative stemmed from the young
internist Herbert Vetter, who had survived the war in Vienna despite his Jewish origins.
Physicists at the Radium Institute built the instrumentation for his first studies, including
a gamma ray counter. Soon, Rudolf Höfer (1923–2023) joined Vetter in setting up the clinic’s
isotope laboratory. By 1955, its staff had already performed up to four thousand examina-
tions, including radioiodine uptake tests (to examine thyroid function), liver blood flow
tests and tumour localizations (Figure 1).41 The novel method found an influential advo-
cate in clinic director Karl Fellinger (1904–2000), later president of theUniversity of Vienna.
Excluded from teaching under the Nazi regime, he pursued the goal of ‘bringing Viennese
medicine up to the level of Western countries’.42 For this purpose, he promoted inter-
national contacts and introduced into clinical practice techniques from other disciplines
within the natural sciences, such as radioactive tracers, dialysis machines and electron
microscopes.43 To secure public funding, Fellinger touted to the press the non-invasiveness
and broad applicability of radioisotope techniques, as ‘an important tool, especially in the
fight against cancer’.44

Visits by practitioners to leading US and UK clinics, emphasizing the orientation of
the emerging field towards the ‘West’, were instrumental in realizing these ambitions. In
1951–2, as a British Council fellow, Vetter conducted research with Veall at the London

39 Alexander Schwerin, ‘Österreich im Atomzeitalter’, in Fengler and Sachse, op. cit. (22), pp. 367–94, 371;
Traude Cless-Bernert, ‘Die ersten radioaktiven Substanzen’, 1987,Medical University of Vienna (hereafter Division
Archive), Nuclear Medicine Division, Archive.

40 Herbert Vetter, ‘Aus der Steinzeit’, 1987, Division Archive.
41 Berta Karlik, ‘The use of radioisotopes in Austria’, Proceedings, Conference on the Peaceful Uses of Atomic Energy

(1955) 14, pp. 26–30. Internists in Austria also played a pioneering role with table salt iodization by law in 1963,
basedon earlier successes of theNobel laureate JuliusWagner-Jauregg (1857–1940) in preventing iodine-deficiency
growth disorders.

42 Rudolf Höfer and Herbert Vetter, ‘Die Nuklearmedizin’, in Josef Dézy (ed.), Die II. Medizinische Universitätsklinik,
Vienna: Brandstätter, 1994, pp. 48–54, 48.

43 Ingrid Arias, ‘Medizinische Fakultät’, in Margarete Grandner, Gernot Heiss and Oliver Rathkolb (eds.), Die
Universität Wien 1945–1955, Innsbruck: Studienverlag, 2005, pp. 68–88.

44 Karl Fellinger, in anon., ‘Isotope im Dienst der Medizin’, Kurier, 19 February 1955 (supplement, unpaginated).
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Figure 1. Discussion (a) (left to right: Herbert Vetter, Karl Fellinger, Rudolf Höfer) and operation (b) of a thy-
roid function test in the isotope laboratory of the Second Medical University Clinic, 1955.The measuring device
(Geiger–Müller tube) is housed in the cylindrical lead shield, with the rods resting against the patient to ensure the
correct distance to the device. Medical University ofVienna, Nuclear Medicine Division, Archive.

Medical School and returned to Vienna with instruments to introduce in vitro analysis of
blood and urine samples. In 1956–7, Höfer was invited as a Fulbright fellow to collabo-
rate with John Lawrence at the Donner Laboratory, Berkeley, followed by a research stay
in London.45 In 1962–3, the Tyrolean surgeon Georg Riccabona (1933–2019) travelled to
the Massachusetts General Hospital to work with John Stanbury (1915–2015), a specialist
in goitre caused by iodine deficiency in Patagonia. Back at Innsbruck, Riccabona set up a
laboratory based on the Boston model and initiated research on goitre in remote alpine
valleys.46

Research visits to UK institutions developed into bilateral collaborations, such as joint
publications, benefiting both British physicists and Austrian physicians. From a clinical
point of view, physicists relied on practitioners to accredit and disseminate isotope tech-
niques, and in the United Kingdom there was little interest in this high-effort medicine
outside a few major hospitals.47 In Austria, on the other hand, physicians were treating
large numbers of patients, had their costs covered by the national health insurance, and
were using their clinical data to improve the feasibility of new techniques. From a scien-
tific point of view, the treatment of thyroid disorders, which progressed methodologically
in Britain and clinically in Austria, showed early success and promised application in coun-
tries throughout the global South.48 From a geopolitical point of view, British scientists
were able to strengthen their presence in continental Europe and gain influence in the
German-speaking communities, which maintained good relations with colleagues behind
the Iron Curtain. Austrian stakeholders, in contrast, sought partners to reclaim a role on
the international stage.

45 Thomas König, Die Frühgeschichte des Fulbright Program, Innsbruck: Studienverlag, 2012, p. 131.
46 Habilitation Act, Georg Riccabona (1967), Innsbruck University Archive.
47 John Mallard and Nigel Trott, ‘Aspects of the history of nuclear medicine’, Seminars in Nuclear Medicine (1979)

9, pp. 203–17, 214.
48 Henry Seligman, James Cameron, Montague Cohen et al., ‘Radioisotopes in the developing countries’, IAEA

Bulletin (1963) 5(2), pp. 25–8.
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In the early 1950s, the superpowers’ arms race and US president Eisenhower’s ‘Atoms
for Peace’ speech before the United Nations, in which he announced the supply of nuclear
information to friendly nations for civilian purposes, brought atomic research into the
public eye.49 Opening a wide-ranging campaign, Eisenhower advocated using interna-
tional relations to turn these technologies into a tool for peace, health and prosperity.
In Austria, alliances among political, industrial and (medical) science stakeholders, which
were intended to strengthen the country’s economy and link it to the ‘West’, also sup-
ported the construction of national research reactors.50 Shortly after regaining sovereignty
from the Allies, the government accepted a cooperation offer from the United States,
which in turn intended to expand its influence in the new buffer state between the
superpowers.51 Previously, nuclear physicians had advised on the process of deciding on
Austria’s resumption of nuclear research. As delegates to two United Nations conferences
on the peaceful uses of atomic energy in Geneva (1955 and 1958), they promoted their
clinical studies as a significant national contribution to worldwide nuclear research.52 In
doing so, they benefited from Austrian foreign policy, using its geopolitical position to host
multilateral organizations such as the IAEA.

Established in 1957 under United Nations auspices, the IAEA regulated the hitherto
bilateral exchange of fellows and technologies, becoming a driving force for the global
dissemination of radioisotope techniques. The choice of a neutral country for the headquar-
ters, which until 1979 were located in a former grand hotel next to the Vienna Opera House,
marked Austria’s re-entry onto the diplomatic stage.53 In its founding years, the IAEA,
staffed by 250 researchers and diplomats, mostly of Austrian, American, British and Soviet
citizenship, viewed itself as a ‘scientific and technical organization’.54 Henry Seligman
(1909–93), previously head of the Isotope Division at Harwell, became the agency’s ‘chief
scientist’ and deputy director general for research and isotopes. His friendship with Vetter
led to the latter’s appointment as head of the Medical Section. Based on his experience as a
clinician, Vetter interpreted nuclearmedicine narrowly as a speciality encompassing scien-
tific and technical knowledge, but to be practised by medical doctors autonomously and at
their own risk. This understanding influenced the section’s initial work programme, plac-
ing the emphasis on sharing clinical practice, rather than telling physicianswhich radiation
‘doses … should be considered permissible’ for a specific treatment.55

By 1962, the section already had an impressive track record: the award of two hun-
dred fellowships to physicians and physicists from low- and middle-income countries for
residencies in renowned hospitals; the organization of training courses globally; and the
secondment of experts from industrialized countries on twelve technical-assistance mis-
sions to East Asia, Latin America and the Middle East to establish isotope laboratories.56

Additionally, the section awarded contracts either to hospitals in middle-income coun-
tries to conduct on-site studies of common diseases, or to leading facilities to explore new
applications. Its workshops became a hub for novel methods, starting with the Vienna

49 Mara Drogan, ‘The nuclear imperative: Atoms for Peace and the development of U.S. policy’, Diplomatic History

(2016) 40, pp. 948–74.
50 Christian Forstner, ‘Geschichte der österreichischen Kernenergieprogramme’, in Fengler and Sachse, op. cit.

(22), pp. 159–80.
51 Oliver Rathkolb,Washington ruft Wien, Vienna: Böhlau, 1997, p. 137.
52 Karl Fellinger, Rudolf Höfer and Herbert Vetter, ‘Radiocolloids in the study of hepatic circulation’, Proceedings,

Second U.N. Conference on the Peaceful Uses of Atomic Energy (1958) 26, pp. 153–6.
53 David Fischer, History of the International Atomic Energy Agency, Vienna: IAEA, 1997, p. 49.
54 Röhrlich, op. cit. (16), p. 81.
55 Vetter, op. cit. (10), p. 13.
56 Montague Cohen, Robert Dudley, Godofredo Gómez-Crespo et al., ‘The IAEA’s work’, Nuklearmedizin (1962) 2,

pp. 435–46, 436.
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Figure 2. Vienna Symposium on Medical Radioisotope Scanning, 1959. Front row, left to right: Harold Johns
(Toronto), Rudolf Höfer (Vienna), Luigi Donato (Pisa), Gordon Brownell (Boston), Merrill Bender (Buffalo), Franz
Bauer (Los Angeles). Around forty experts from twenty-one countries took part. IAEA Archives, IAEA-ARC-AV-
PH-01-01-C0327-001.

Symposium on Medical Radioisotope Scanning (1959), the IAEA’s first scientific confer-
ence (Figure 2).57 One of the section’smost notable impacts was its pivotal role in advancing
the quality assurance of clinical procedures. Working groups compiled manuals with rep-
resentative radiation dose distributions, a significant asset for radioiodine uptake testing.
Even though this was the ‘most common medical use’ of radioisotopes, ‘hardly two labora-
tories in the world’ applied ‘exactly the same technique’.58 To reduce such inconsistencies
and to calibrate local equipment, an employee of the section travelled the world in the
1960s with mannequins containing an artificial thyroid gland.59 In some of these projects,
the IAEA cooperatedwith theWHO. However, the latter wasmore concernedwith the nega-
tive effects of radiation, such as contamination of food, and so did not become substantially
involved in joint ventures before the 1970s.60

Between 1960 and 1966, the share of medical research in the IAEA’s project expenditure
increased from 5.5 per cent to 27 per cent, turning the section into the most significant
multilateral promoter of clinical radioisotope applications.61 Through the provision of fel-
lowships and contracts to the same individuals in sequence, the section created groups of
experts in countries throughout the global South, but also gave practitioners from indus-
trialized countries the opportunity to share their ‘standards’ globally as envoys of IAEA
missions. Since political neutrality could be an advantage in such science diplomacy activ-
ities, especially in communist countries, and since Vetter remained affiliated with the
University of Vienna despite his IAEA duties, the section often chose Austrian physicians

57 IAEA and WHO (eds.),Medical Radioisotope Scanning, Vienna: IAEA, 1959.
58 Cohen et al., op. cit. (56), p. 444. ‘Experts to review … uptake measurements’, 1971, IAEA Archives, Sc 740-6.
59 Godofredo Gómez-Crespo and Herbert Vetter, ‘Calibration and standardization of thyroid radioiodine uptake

measurements’, International Journal of Applied Radiation and Isotopes (1966) 17, pp. 531–49.
60 Maria Rentetzi, ‘The global experiment: how the IAEA proved dosimetry to be a techno-diplomatic issue’,

NTM (2022) 30, pp. 167–95; Linda Richards, ‘1945–1964 WHO’s right to health?’ NTM (2022) 30, pp. 137–65.
61 IAEA expenditures on research contracts were US$652,000 in 1960/1 and $846,000 in 1965/6, with $37,000

and $222,000 respectively for medical applications. ‘Annual report’, 1960/1 (p. 35), 1965/6 (p. 71), IAEA Archives,
GC(V–X).
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for its missions. For example, by 1970, Höfer alone had participated in missions to Egypt,
Latin America, Romania, Sudan, Syria and Tunisia. In addition, the IAEA awarded research
contracts to Austrian facilities, some of which developed into individual collaborations
after the completion of the IAEA laboratories (1963) in Seibersdorf (near Vienna). By 1966,
Austrian facilities had receivedmore IAEA project funds than those of Britain, France, West
Germany, the Soviet Union or even the United States.62

This leads us to two preliminary conclusions. First, post-1945 power politics, commercial
interests and progress expectations associated with nuclear research played a significant
role in shaping radioisotope applications. Science diplomacy programmes steered bilateral
and multilateral exchanges, using these as ‘political instruments’ to gain influence over
stakeholders in target countries and to open export markets for new technologies.63 These
collaborations bridged tensions and created a common reference to the same bodies of
knowledge and practice. They thus became a means of acculturation, enabling physicians
at lesser-known institutes to adopt the methods, tools and values of a few leading institu-
tions. Second, as clinicians and officers of multilateral bodies, Austrian physicians shared
responsibility for positioning radioisotope techniques as a medical field. They drew on the
resources of the IAEA in Vienna and on on-site traditions in atomic research. Acting as
intermediaries, they sought cooperation with renowned facilities in the ‘West’, but from
the 1960s onwards they also involved colleagues from Eastern bloc countries. As we will
argue in the following section, hospital laboratories became an important site of commu-
nity building, wheremedical and scientific claimsmet and competedwith other specialities
at the level of routine practice.

Clinical practices: laboratories and instrumentation

Hospital laboratories and their devices are vital to how nuclear-medicine professionals
position themselves today. Their expertise in the deployment of technologies for non-
invasive procedures, together with standardized workflows and quantitative models that
support the reliability of their methods, enables them to navigate hierarchies within and
beyond the field while collaborating with (other) clinicians, scientists and technicians.
When the first studies with radioisotopes began in individual hospitals across Europe
around 1950, however, practitioners ‘did not have an army of highly skilled technicians
[and] palatial laboratories’ at their disposal.64 Nor were there any guidelines for run-
ning these facilities properly and protecting patients and staff. As Zdeněk Dienstbier
(1926–2012), head of the first isotope laboratory in Czechoslovakia, put it, ‘What did those
poor physicians know about terms like millicurie or integrator?’65

In contrast to other branches of nuclear science such as energy research or particle
physics, where Cold War competition also mobilized public funds to construct large-scale
research centres and accelerators, nuclear medicine in Europe developed in small-size lab-
oratories under what might now be considered amateurish conditions.66 Vacant basement
rooms or former animal stalls often served as laboratory spaces. These were divided into
patient-accessible areas for in vivo administration and detection, and staff-only sections for

62 Notably, Austria’s contribution (US$31,000) to the IAEA budget in 1960 was only 1.2 per cent of those on the
United States ($2.55 million). ‘Annual report’, 1959/60, pp. 55–6, IAEA Archives, GC(IV)/114.

63 Creager, op. cit. (32).
64 Veall and Vetter, op. cit. (26), p. xi.
65 Zdeněk Dienstbier, ‘Lost radium’, 1987, Division Archive.
66 Peter Galison and Bruce Hevly (eds.), Big Science, Stanford: Stanford University Press, 1992; Naomi Oreskes
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data analysis and in vitro studies. Since the equipment could not be obtained from indus-
trial suppliers at first, physicists and engineers built or modified it in workshops attached
to these laboratories:

[At the LondonUniversity CollegeHospital], our earliest linear scanners, replying [sic]
on tape measures, plastic tables, and hand-held lead collimators could be designed to
their rather recondite research purposes years before commercially available equip-
ment was thought of … Even the basic unit, the Geiger–Müller counters, involved
journeys by bus into South London to a small, skilful workshop to watch the nec-
essary tubes being glass blown, and to select 3 or 4 of these … in the hope that one
would count reliably.67

In these pioneering years, innovation and translation into hospital practice went hand
in hand. The treatment of large patient numbers made applications into full-scale clinical
trials, and their outcomes, although sometimes less promising, became evidence for the
mechanism of new tools or inspired further research. Although many of the experimen-
tal techniques developed in individual hospitals across Europe did not gain (inter)national
acceptance, they served as a basis for negotiating standards at the local level. Early text-
books such as Atomic Medicine (1949) and The Practice of Nuclear Medicine (1958) contributed
to the spread of applications developed mainly in the United States.68 The aforemen-
tioned textbook Radioisotope Techniques (1958), on the other hand, placed more emphasis
on the clinical context and lesser-known procedures from European institutions, making
it a resource for teams seeking to test novel methods. Isotope laboratories not only made
hospital practice more ‘objective’ by shifting from physicians’ experience to the results of
laboratory techniques, but also explored their ‘practical value and limitations’ and imple-
mented quality assurance measures.69 In this regard, on collaboration within a laboratory
at the Royal Marsden Hospital (Sutton), the physicist Nigel Trott (1919–2004) stated,

We set about devising new therapy procedures … teaching ourselves how to prepare
and maintain standards and exploring new areas of clinical investigation. A major
effect arose from attempts to localise brain tumours … Although this did not lead to
an established diagnostic procedure, it did give us some hope for the future.70

Between 1955 and 1965, innovations on several levels turned radioisotope techniques
from a laboratory method into a booming diagnostic field. In terms of radiopharmaceuti-
cals, the use of radiolabelled compounds rather than pure isotopes broadened applicability
and reduced radiation exposure to patients.71 The introduction of technetium-99m as a
versatile diagnostic tracer, along with portable technetium generators, made regional hos-
pitals eligible for isotope techniques and less dependent on daily supply.72 In terms of
analytical methods, the radioimmunoassay developed in 1959–60 by the later Nobel lau-
reate Rosalyn Yalow (1921–2011) laid the foundation for many in vitro tests that soon

67 Edward Pochin, ‘Early radionuclide studies’, 1987, Division Archive.
68 Behrens, King and Carpender, op. cit. (8); William Blahd, Franz Bauer and Benedict Cassen, The Practice of

Nuclear Medicine, Springfield: Thoma, 1958.
69 Veall and Vetter, op. cit. (26), p. x.
70 Nigel Trott, ‘Domesticating the nucleus’, 1987, Division Archive.
71 H. Saul Winchell, ‘Radiopharmaceuticals’, in Henry Wagner (ed.), Nuclear Medicine, New York: HP, 1975,

pp. 61–72.
72 Powell Richards, Walter Tucker and Suresh Srivastava, ‘Technetium-99m’, International Journal of Applied

Radiation and Isotopes (1982) 33, pp. 793–9.

https://doi.org/10.1017/S0007087425000317 Published online by Cambridge University Press

https://doi.org/10.1017/S0007087425000317


The British Journal for the History of Science 13

Figure 3. Comparison of scanning techniques available around 1970. Left to right: line, gamma camera and colour
scintigrams of the thyroid. Based on the image, it is possible to determine the form and function of the butterfly-
shaped thyroid as well as to detect dystopias of iodine-storing tissues. Unlike radiographs, scintigrams are more
sensitive to physiological processes but difficult to interpret due to their low spatial resolution. In Heinz Oeser,
Werner Schumacher, Helmut Ernst et al., Atlas der Szintigraphie, Berlin: De Gruyter, 1970, pp. 9–13.

outnumbered those performed on patients.73 Mathematical models, like compartmental
analysis, provided information on circulatory and metabolic functions such as blood vol-
ume and renal excretion. Finally, in terms of instrumentation, the construction of one
of the first rectilinear scanners in 1950 by Benedict Cassen (1902–72) and the gamma
(or scintillation) camera in 1957 by Hal Anger (1920–2005) made it possible to visualize
organs such as the liver, heart and brain, and to locate tumours by measuring tracer accu-
mulation.74 Whereas previously (handheld) Geiger–Müller counters were used to detect
administered compounds and record them in the form of graphs (Figure 1), scanners
enabled nuclear emissions to be captured in two-dimensional images by moving a detector
over a patient (Figure 3). Automation led to the emergence of whole-body scanners in the
mid-1950s, along with computer systems for data processing and storing.

With the subsequent transition from state-controlled supply of tracers and devices to
privately managed commercial providers, laboratories, particularly in Western Europe,
shifted from the creation of local solutions to the wider adoption of existing technolo-
gies. Rising acquisition costs and the availability of the same products at different hospitals
tended to homogenize quality demands and workflows, as well as to ensure economical
and safe use. This was especially evident in the government-regulated trade in radiophar-
maceuticals. Because of costly production facilities, this business remained the preserve of
a few public–private partnerships such as that between the British Radiochemical Centre
(Amersham) and theBuchler Company (Brunswick),which expanded theirmarket presence
through mergers.75

The situation was different for technical devices. Due to the presence of many man-
ufacturers, these devices and the skills needed to handle them varied widely, as did the
reliability and comparability of their measurements. Although important inventions orig-
inated in the United States and the United Kingdom, a nuclear-instrument industry also
emerged early on in continental Europe, albeit with less participation from public and clin-
ical bodies. Private enterprises such as Frieseke&Höpfner (Erlangen),Mecaserto (Paris) and
SELO (Milan) competed with the US-based Nuclear Chicago company, established in Europe
with a branch in Amsterdam after 1965.76 Devices constructed in clinical laboratories con-
tinued to play a role, either as prototypes or as temporary replacements for commercial

73 RosalynYalow, ‘Development andproliferation of radioimmunoassay technology’, Journal of Chemical Education
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units. Delivery delays were particularly common in the Eastern bloc, where the state-run
Gamma company (Budapest) manufactured equipment for communist countries and, to
generate foreign currency, for Western export.77 For example, nine years passed between
the commissioning of the first commercial gamma camera in Britain (1963) and in Hungary
(1972).

High equipment and safety costs, especially for waste disposal facilities, favoured the
centralization of radioisotope services. Staff composition in these first major laborato-
ries, such as those at Middlesex Hospital (London), the Service hospitalier Frédéric-Joliot
(Orsay), or Bonn University Hospital, was highly individual. It was based on local research
interests, disease prevalence and the specific department (e.g. internal medicine, oncol-
ogy, orthopaedics) for whose patients a given laboratory provided services. In addition
to physicians and physicists, the teams included chemists, pharmacists and/or engineers,
turning isotope laboratories into multifaceted working environments. While radiologists
and internists with physical–technical training were usually in charge, in Britain, France
and Scandinavia instead it was mainly medical (bio)physicists, reflecting the early devel-
opment of this profession in those countries.78 In regional hospitals, radiotherapy and
radiology departments often took over radioisotope services. Created as separate or joint
clinical units from 1900 onwards, these departments were already using solid and sealed
radioisotopes in therapy (for internal or external irradiation) and were familiar with
imaging techniques, albeit focused on anatomical features.

In the early days of laboratorywork, particularly in continental Europe, separate respon-
sibilities for tracer preparation, treatment and data analysis had not yet been developed,
with scientists relying on physicians to administer radioisotopes. Collaboration tended to
be experimental in the sense that different experts cooperated in the widespread absence
of role models from other specialities. By the 1960s, more sophisticated equipment and the
availability of radiolabelled compounds produced on site required the division ofworkflows
into tasks and more discipline-specific expertise, such as in chemistry.79 The workshop
character of isotope laboratories, with ‘tinkerers’ exploring potential applications, gave
way to more futuristic sites, where specialists combined scanners and tracers to detect
multiple body functions of their patients simultaneously. The growing separation between
research and routine duties, with each involving both physicians and non-medical staff in
different capacities, reinforced the work hierarchy. Laboratory technicians, mostly young
women who had been hired to perform routine tests, played a special role in this process.80

As the profile of nuclear physicians evolved, technicians took over many time-consuming
and undervalued tasks such as apparatus operation and in vitro sampling. This, as with
other specialisms, created the conditions in which physicians could focus on scientific and
supervisory activities.

According to medical historian George Weisz, since the 1950s clinical practice has
witnessed an explosion of specialities, driven by new technologies, societal needs and
intensified international exchange.81 In the case of radioisotope techniques, individual
institutional origins and local medical needs led to diverging concepts of professionalism.
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At the heart of this was the challenge of how to integrate this novel field and its fast-
growing body of knowledge within hospital life. Overlapping competencies and decisions
to be made about the management of units and their budgets made the question whether
nuclear medicine was a speciality in its own right a practical one.82 By the early 1960s, two
communities of thought had emerged among European practitioners about the (trans)dis-
ciplinary framework of this new area of expertise. On the one hand, many radiologists and
physicists argued for considering radioisotope techniques a tool of their own domain, or
an integrative field in between established specialities. Having contributed substantially
to this method but now facing a loss of influence, they criticized the limited pathological
experience of future practitioners, their few therapeutic procedures and – from the per-
spective of non-physicians – the priority given to clinical tasks.83 On the other hand, many
internists, influenced by subspecializations and methodological diversity within their area
of expertise, argued for the pooling of nuclear-medicine knowledge in the formation of
dedicated practitioners familiar with all aspects of radioisotope applications. In their view,
this allowed nuclear physicians to collaborate as equals with other clinicians and avoid
being treated as service providers. One major advocate for the field’s autonomy was the
IAEA’s Medical Section, notably Vetter, who promoted the ‘new discipline’ at numerous
conferences and eventually in the agency’s bulletin:

Is there such an animal as a specialist in nuclear medicine? Many people, particularly
in England and the United States, deny this vehemently. They argue that radioiso-
topes are just a tool, and that they should be used by the clinical specialist along
with other tools of his profession … Certainly, X-rays are also only a tool but their
most efficient use soon required a specialist physician who made radiology his main
business … Personally, I would prefer to see a physician in charge of an isotope labo-
ratory …He should understand the pathology, diagnosis, and therapy of the disorders
… Otherwise, his role will soon be reduced to that of a technician.84

Behind the section were internists from continental Europe who drove the accredita-
tion of this recent area of expertise as a transdisciplinary speciality. Their understanding of
nuclear medicine as distinct from fields not exclusively concerned with hospital care, such
as radiation biology, in turn increased competition with other technology-based clinical
specialities.85 In particular, boundary work with radiology and radiotherapy necessitated
the development of distinctions in treatment procedures. At the 1963 UN Geneva con-
ference on technologies for less-developed areas, IAEA scientists, notably Seligman, had
announced that radioisotope applications as a ‘cheaper, safer, and considerably more ver-
satile’ method would soon replace radiotherapy, with its solid and sealed compounds.86

Following the introduction of external beam radiotherapy and chemotherapy in the late
1950s, however, only a few of the many radioisotope applications remained standard
therapies, including those for the treatment of thyroid and blood cancers.87
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Innovations in scanning technologies enabled nuclear physicians to turn to in vivo diag-
nostics and the assay ofmetabolic body functions.88 The primary emphasiswas on the study
of pathophysiology: visualizing the functioning of one or several organs and their patho-
logical changes. These methods overshadowed radiological techniques, which were limited
to anatomical imaging. Consequently, isotope laboratories experienced a surge in patient
numbers. However, this boom was short-lived. With the emergence of new morphologi-
cal visualization techniques, such as sonography and X-ray computed tomography (CT),
nuclear medicine lost its key role in organ diagnostics as early as the 1970s.89 Moreover,
regular laboratory physicians took over in vitro testing with radioisotopes and gradually
replaced them with non-radioactive methods. This meant that the main task of nuclear
physicians remained ‘only’ the examination of metabolic body functions.

These multiple changes in treatment routines made it challenging for practitioners to
gain autonomy and recognition in clinical work. Rather more resilient to these shifts was
the study of the thyroid, which had emerged as a dedicated area of expertise in land-
locked countries or areas, including Austria, East Germany, Spain and Switzerland.90 The
lack of iodine-rich seafoodmeant that the population there was at elevated risk of develop-
ing hypothyroidism (underactivity of the iodine-dependent thyroid), leading to congenital
intellectual disability, physical deformity and other disorders.91 In its turn, the thyroid –
usually cared for by endocrinology-trained internists, or by surgeons in the case of patho-
logical enlargement – was particularly suitable to radioiodine diagnostics and therapy. This
was helped by the fact that Harwell and other distribution programmes provided hospi-
tals with iodine-131 early on. The implementation of comprehensive treatment solutions
and the ability to fully replace or limit surgical interventions were meant to counteract the
understanding of radioisotope techniques as a ‘service for’ or ‘methodology within another
specialty’.92

To take an example, radioiodine applications made it possible to differentiate between
hyperthyroidism and hypothyroidism and to treat the former disorder and thyroid cancer
non-invasively. As the efficiency of these procedures at university hospitals specializing
in thyroid disorders gained recognition, their isotope laboratories were expanded into
nuclear-medicine departments, serving as models for facilities in regional hospitals. These
institutional developments, especially the founding of the first dedicated university chairs
in countries such as France (1962), Switzerland (1962) and Italy (1963), occurred through-
out Europe in the subsequent years, spanning both sides of the Iron Curtain.93 However,
in countries like Britain, where isotope laboratories were headed by physicists, radiolo-
gists or pathologists, nuclear-medicine facilities had more difficulty competing with other
specialities, often forming units with related fields or remaining confined to a few central
hospitals.

In consequence, competing views on the epistemic framework of nuclear medicine – a
transdisciplinary speciality, or a field lying in between established specialities – emerged
fromdifferences in the composition of practitioners and their favoured treatment domains.
Technological advances and their medical application tended to precede clinical evidence
of efficacy. This had a lasting impact on the way norms for this diverse field were created
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among European practitioners. First, local staff had greater influence over which proce-
dures they tested for practical value and adopted if found beneficial. Despite the IAEA’s
efforts to standardize a few procedures, particularly in exchange with developing coun-
tries, ongoing differences in instrumentation and calibration delayed the implementation
of international guidelines.94 Second, the lack of clinical evidence strengthened the position
of physicians,with oneprominent example being radiationdosimetry,whichuntil the 1960s
remained (in the words of Veall and Vetter’s textbook) ‘uncertain at best and sometimes
largely guesswork’.95 In this context, it was ultimately the physicians’ professional expe-
rience that determined whether a technique or dose was deemed useful in diagnosis and
therapy. Physicists continued to play a significant role, particularly in improving devices,
although often under the supervision of physicians. Third, in landlocked countries or areas,
the transition from a technology-based to a more organ-specific field brought to the fore
the question ofwho, orwhich specialities, should determine clinical routines.96 Unlike radi-
ation biology, where dose limits were less tied to local conditions such as the (residual)
radioactivity of a given isotope shipment, disparities in nuclear-medicine practice persisted
longer and contributed to the field’s differing institutionalization across Europe. As we will
show in the following section, the initiatives carried out at conferences and in professional
societies were all the more important for consensus building.

Professional identities: conferences and societies

The first symposia on radioisotope applications were held in Europe in the early 1950s,
some fifteen years before the establishment of national nuclear-medicine societies. Since
journals were not widely available in the aftermath of the Second World War, face-to-face
meetings provided the opportunity to socialize and discuss the latest findings with a wider
specialist audience. What these symposia had in common was that they covered a broad
spectrum, including biochemical, agricultural and industrial applications. Of the ninety-
eight papers presented at the Isotope Techniques Conference (1951) in Oxford, sixty-two
were on medical and physiological topics, with a focus on experimental rather than rou-
tine uses.97 Sponsored by officials from Harwell, this symposium brought together five
hundred scientists and physicians; mainly from Britain and France, but also from other
Western European countries and Canada. The fact that few researchers from the United
States attended the meeting was due both to the difficulty of travel and to disagreements
between American and British communities resulting from the US Atomic Energy Act of
1946. This, in turn, spurred initiatives among European stakeholders. As one American
commentator noted, ‘we were probably ahead of our British and Continental colleagues
in instrumentation [and] in breadth of exploration of the overall field … They, on the other
hand, were well into the basic aspects of many problems’, including clinical applications.98

Thriving research on both sides of the Atlantic soon led to international conference
series devoted exclusively to radioisotopes in medicine. The first was organized in Bad
Gastein, a historic Austrian resort town with radium springs, in early 1954 under the title
Radioactive Isotopes in Clinic and Research; it was held there on a biannual basis from
then on.99 A few months later, Seattle, WA hosted the inaugural conference of the Pacific

94 Nigel Trott, Mary O’Connell, Heather Ross et al., ‘Studies of the dosimetry and safety of radiopharmaceuticals’,
Radioaktive Isotope in Klinik und Forschung (1975) 11, pp. 1–18.

95 Veall and Vetter, op. cit. (26), p. 160.
96 Peter Ell, ‘The future’, Journal of Nuclear Medicine (1993) 34, pp. 169–70.
97 Ministry of Supply (ed.), Radioisotope Techniques: Proceedings, 2 vols., London: Stationery Office, 1952–3.
98 Harry Bruner, ‘Radioisotope techniques’, Science (1954) 119, p. 838.
99 For the Bad Gastein Symposia, we draw on the documents and correspondence of their long-time organizer,

Rudolf Höfer, held in the Division Archive.
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Northwest Society of Nuclear Medicine, which in 1956 became an annual US meeting with
changing locations as the society evolved into a nationwide organization.100 With only
twenty-seven and seventeen lectures respectively, the two conference series initially had a
rather informal atmosphere, despite the high profile of many speakers, but their develop-
ment took different courses. Launched by the two internists Vetter and Höfer with clinic
director Fellinger as its first president, the Bad Gastein Symposia had a high level of con-
tinuity, with the same organizer(s) in charge for forty years; it attracted clinicians mainly
from Western and Eastern Europe. In contrast, the Society of Nuclear Medicine meetings,
attended by physicians, physicists and technicians from North America and abroad, were
organized by a rotating multidisciplinary committee. Despite their role as the pivotal gath-
ering in the field, these meetings lost their intimate feel as the society and the number of
exhibitors grew.101

The open format of a symposium and the casual atmosphere of the Bad Gastein meet-
ings proved advantageous in Europe’s politically and scientifically diverse context. This
enabled the organizers to better use their diplomatic skills to meet the individual needs
of the participants, especially in arranging social activities to complement the scholarly
agenda. Held just a few hours’ drive from the Iron Curtain, the symposia were the only
international nuclear-medicine meetings that delegates from communist countries could
attend. The venue of the conference series, which took place during low season in January,
was the imposing Grand Hotel de l’Europe, once one of the most elegant addresses of the
Habsburg monarchy.102 Participants at the first symposia came from a wide variety of clin-
ical backgrounds. Over champagne and cake, they not only explored the latest trends in
radioisotope techniques, but also made lifelong friends, forged plans and balanced disci-
plinary and ideological tensions. By transforming ‘the scientific contact into a friendly and
personal one, too’, the organizers strengthened collegiality among early European practi-
tioners, without entering into exhausting discussions about the boundaries of the emerging
field or the duties of future specialists:103

Hardly any other area of medical research is as dependent on the cooperation of
different branches of knowledge as this one… [At this first Symposium] clinicians crit-
ically evaluated what had already been tried and tested, and the younger generation
presented what had just been discovered … Clinicians and theorists, diagnosticians
and therapists, speakers and listenersmet in question-and-answer sessions, in serious
as well as cheerful discussions.104

In this way, the Bad Gastein Symposia contributed to the development of a profes-
sional identity in nuclear medicine. However, this ‘professionalism’ was initially based
less on discipline-specific knowledge than on shared social behaviours and values, such
as cosmopolitanism, medical ethics and the equal importance of clinical research and
practice.105 Working with medical radioisotope applications meant contributing to their
joint transnational exploration, which was intended to serve the good of many and – at
the first conferences, at least – left little room for competition. Within a few years, par-
ticipants already considered the symposia a ‘permanent institution’ and a ‘real family

100 C. Craig Harris, ‘The formation and evolution of the Society of NuclearMedicine’, Seminars in NuclearMedicine

(1996) 26, pp. 180–90.
101 Brucer, op. cit. (20), p. 324.
102 Alexander Hartwich, ‘Isotopen-Symposium’, Bad Gasteiner Badeblatt (1954) 4, pp. 21–3.
103 Hartwich, op. cit. (102), p. 22.
104 Karl Fellinger and Herbert Vetter, ‘Vorwort’, Radioisotope in Klinik und Forschung (1955) 1, n.p.
105 See themedia coverage onmedical radioisotope applications in the 1950s and 1960s, often referring to atomic

bomb tests.
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reunion’, ‘where one could … talk things over, and move closer together … even in these
tense times’.106 Rather than establish original policies, these meetings promoted exchange
and coordination, paving the way for shared initiatives later formalized in multilateral
bodies like the IAEA. By defining topical conference themes, such as computational data
processing – while rejecting off-topic presentations – the organizers succeeded in becom-
ing a driving force for the developing field at European level. An important factor in this
regard was the publication of the papers and discussions in comprehensive proceedings,
even before journals dedicated to nuclear medicine emerged.

The success of the symposia was also due to their international character. Table 1
provides an overview of the participants’ citizenship between 1954 and 1990. While the
symposia began as a gathering of German-speaking and British communities, European
and North American participation increased in the late 1950s as the event grew in pres-
tige and the organizers’ transatlantic contacts improved.107 By contrast, other conference
series, such as the French Colloque national sur l’utilisation des isotopes radioactifs (1959)
or the meetings of the Society for Nuclear Medicine founded in West Germany (1963), were
more national in character and did not match Bad Gastein’s cosmopolitan atmosphere.
Moreover, participants fromWest Germanywere a vital part of the Bad Gastein community,
so initially there was no competition between these conference formats. By the 1960s, with
participants from the Middle East, Latin America and North Africa, the symposia became a
global hub for knowledge andmethods, which the conference community increasingly sub-
sumed into the single category of ‘nuclearmedicine’. This was also due to the addition of an
industry exhibition to the programme, in response to the interest of equipment manufac-
turers inmarketing their products. Exhibitors included not only large US andWest German
enterprises, but also suppliers from communist countries.108 For example, Isocommerz,
the company responsible for supplying East Germany, used the conference to negotiate
contracts for importing imaging devices.

For physicians from the Eastern bloc, the Bad Gastein Symposia were of special signif-
icance. Despite making up just 8 per cent of all participants, these physicians attended
regularly from the early 1960s to network and learn about recent innovations.109 In some
cases – such as Hungary, where the government aimed to export its nuclear-medicine prod-
ucts – participation in the symposia was explicitly encouraged.110 However, because some
communist countries did not have enough foreign currency to send delegations, theVienna
organizers negotiated an agreement that allowed East Germanparticipants (for example) to
attend for free. In return, the latter agreed to invite Austrian physicians on a regular basis to
their annual meetings in Reinhardsbrunn (Thuringia).111 Growing trust between Austrian
and Eastern European stakeholders made the former into advocates for their colleagues in
communist countries. In turn, the conference series’ role as a platform for East–West knowl-
edge exchange strengthened the organizers’ position within the European community. As
Austrian chancellor Bruno Kreisky (1911–90) expressed it in a 1974 speech before the Soviet
Academy of Sciences, the mediating role between the two power blocs made his country a

106 Karl Fellinger and Herbert Vetter, ‘Vorwort’, Radioisotope in Klinik und Forschung (1958) 3, p. v.
107 By 1958, the conference was attracting two hundred participants, including eminent scientists such as Len

Lamerton (London) and John Lawrence (Berkeley).
108 For example, thirty-eight companies exhibited at the 1988 symposium, including Pharmatrade (Budapest)

and Technap-Export (Moscow).
109 Calculation based on the participant lists in the proceedings (until 1990).
110 Bayer, op. cit. (23), p. 456.
111 Likewise, the conferences of the Czech Society of Nuclear Medicine and Radiation Hygiene in Karlovy Vary

served the purpose of exchange with ‘Western’ colleagues.
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‘clearing house’ and ‘place of constant encounter’.112 Similarly, the symposia, which peaked
in the early 1980s with some 450 participants from fifty nations, including Australia, Japan
and the Soviet Union, served as a vehicle for building a transnational nuclear-medicine
community.

With the growth of clinical facilities and the training of a second ‘generation’ of practi-
tioners beginning in themid-1960s, the lack of professional organization and the disparities
within the field became apparent. Unlike many of the pioneers, who had begun their
research as individualists with diverse medical residency titles, their assistants, some with
no certified training, had nothing less than their future as professionals at stake.113 On the
one hand, there were hardly any curricula or quality standards for the training and contin-
uing education of practitioners of nuclear medicine; on the other, there was little prospect
of what one could do after graduating, since radioisotope applicationswere still the respon-
sibility of the respective specialities.West German interns, representing the largest portion
of prospective nuclear physicians in Europe, complained that after training they would be
‘neither radiologists nor internists’.114 Although the community agreed on the transdisci-
plinary skills and clinical expertise of future professionals, there was a lack of consensus
about the speciality-specific components of a training programme. In France, for example,
training (albeit without a specialist title) was centrally regulated as early as 1965. In addi-
tion to a university degree in biophysics, a six-month clinical internship and a three-month
course at the Institut national des sciences et techniques nucleaires (National Institute for
Nuclear Science and Technology) were required.115 In West Germany, on the other hand,
eminent practitioners took the initiative to form an association, the Deutsche Akademie
für Nuklearmedizin (German Academy for Nuclear Medicine), with the goal of providing
certified training courses for their staff.116

To better coordinate these efforts, the first nuclear-medicine societies were formed in
Europe in the 1960s, initially at the national level and often as spin-offs of larger speciality-
based societies. Their goal was to integrate the broad spectrum of practitioners involved in
radioisotope applications and, driven by younger members, to transform their work pro-
file into a profession: a recognized medical speciality with well-defined career paths. In
the following decades, many of these societies lobbied at the national level to establish
nuclear-medicine specialist titles, often with limited success. The first transnational asso-
ciation to take this approach was the Gesellschaft für Nuklearmedizin (Society of Nuclear
Medicine, SNM), founded in Freiburg (Germany) in 1963, which added ‘Europe’ to its name
in 1980.117 Unlike later initiatives linked to the Bad Gastein Symposia, the SNM emerged
independently from a West German working group of internists and haematologists. Its
goal, similar to that of its namesake Society of Nuclear Medicine in the United States, was
to create ‘a forum where especially representatives of internal medicine and radiology
can collaborate’.118 Accordingly, many SNM members advocated for better recognition of

112 Bruno Kreisky, ‘Europäische Entspannungspolitik’, in Präsidium der SPÖ (ed.), Kreisky Reden, vol. 2, Vienna:
Staatsdruckerei, 1981, pp. 434–9, 436; Johannes Feichtinger, Katja Geiger and Johannes Mattes, ‘Neue Wege der
ÖAW’, in Johannes Feichtinger and Brigitte Mazohl (eds.), Die Österreichische Akademie der Wissenschaften, vol. 2,
Vienna: ÖAW, 2022, pp. 319–64.

113 Report of the IAEA/WHOSeminar on Training inNuclearMedicine, 1974,WHO, RAD/75.2; and IAEAArchives,
I/660-2.

114 Interview with Heinz Hundeshagen (1997), in Feld and De Roo, op. cit. (1), p. 44.
115 XavierMarchandise, ‘History of the French society’, in Emilio Bombardieri and Savvas Frangos (eds.),Nuclear

Medicine, Vienna: EANM, 2012, pp. 161–5.
116 Cuno Winkler, ‘Nuklearmedizin in Deutschland’, Nuklearmedizin (1989) 28, pp. 1–10.
117 Ludwig Heilmeyer, ‘Eröffnungsansprache’, in Günther Hoffmann (ed.), Radio-Isotope in der Endokrinologie,

Stuttgart: Schattauer, 1965, pp. 1–4.
118 Minutes of the SNM inaugural meeting, 22 February 1963, Division Archive.
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nuclear medicine among the medical specialities, but in association with radiology. In the
early years, the internist LudwigHeilmeyer (1899–1969) and the radiotherapist Josef Becker
(1905–83) took turns at the helm of the SNM, while the physicist and Nobel laureate George
de Hevesy (1855–1966) served as honorary president. Equipment suppliers also joined the
SNM and supported its activities, such as publishing a journal and inviting guest speakers,
especially from North America. Despite being established as a European organization, its
predominantly West German membership fell short of this vision. Furthermore, its com-
mittee structure, based on majority voting by individual members, ensured a ‘pronounced
national element in governance’.119

Concerns about this dominance within the SNM, its transatlantic orientation and the
involvement of radiologists arose among representatives of smaller countries, especially
fromEastern Europe. For them,membershipwas also impossible for political reasons alone.
At the end of the 1960s, nuclear physicians from communist countries approached Höfer,
one of the organizers of the Bad Gastein Symposia, with the proposal to initiate a second
European society as a ‘common platform for East and West’.120 Such intra-European coop-
eration was intended to ‘bring the disciplines closer together’, redress national imbalances
and promote the autonomy of the field through representation to international medical
bodies.121

Although Höfer initially resisted, reluctant to burden the symposia with bureaucracy or
risk conflicts with the SNM, he soon recognized the initiative’s potential. Eventually taking
the reins, he headed the founding committee and sought support from the French-speaking
community. The biggest hurdle, however, was defining a ‘professional’ profile formembers,
and, building on that, integrating national communitieswithout over-representing any one
group. For example, UK representatives expressed concern that restricting membership to
‘professional’ nuclear physicians would exclude physicists, as was already the case with the
British NuclearMedicine Society.122 At the same time, new frontier areas such as radiophar-
macy had to be considered without opening up too much to other specialities, as the Swiss
physician Bernard Delaloye (1928–98) pointed out:

Does this mean we are going to accept all the haematologists, all the oncologists, all
the radiologists, and all the internistswho are remotely involved innuclearmedicine?
… It seemswe are in danger of hypertrophying, on the one hand, and risking a dilution
effect on the other … I think we should avoid our society becoming a kind of refuge
… We have to be careful, because the radiologists will most certainly get in amongst
our ranks, and nuclear medicine will become nothing more than scintigraphy.123

The search for a common position between all European partners took years, and ulti-
mately ended with a compromise: the recognition and valorization of the field’s diversity
as an important resource for meeting future challenges such as multispeciality disease pat-
terns. Consequently, the founding committee avoided defining the field, also because of its
rapid development. In the new society, anyone with an ‘academic or professional degree’
who works full-time in nuclear medicine could become a member.124 The designation thus
became an umbrella term for all practitioners involved in clinical radioisotope applications,
but at the same time excluded other specialists unless they devoted themselves primarily
to nuclear medicine. Another difference from the SNM was that motions were voted on by

119 Peter Ell, ‘A difficult but exciting delivery’, in Bombardieri and Frangos, op. cit. (115), pp. 23–5, 23.
120 Rudolf Höfer, ‘Gesellschaftliches’, 1985, Division Archive.
121 Minutes of the ENMS prep. meeting, 10–11 November 1973, Division Archive.
122 John Mallard, letter to Höfer, 25 October 1973, Division Archive.
123 Bernard Delaloye, letter to Höfer, 5 October 1972, Division Archive.
124 ENMS statutes (1974).
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a delegates’ assembly, to which national societies (in Britain, also the Hospital Physicists
Association) nominated a total of two delegates per country. As a result, the interests of
smaller states received greater consideration in decisionmaking. In November 1973, repre-
sentatives from fifteen countries across the continent ratified the statutes of the future
European Nuclear Medicine Society (ENMS) at the Hotel de France in Vienna. As a sign
of the integration of Eastern European countries, Claude Kellershohn (Orsay) and Zdeněk
Dienstbier (Prague) became president and vice president, and the society’s permanent
office was established in Vienna with Höfer as first secretary–treasurer.125 Although the
ENMS never reached the membership numbers of the SNM, the two societies competed for
influence for years.

The parallelism of these (overlapping) communities and their differing concepts of pro-
fessionalization had serious consequences. Rather than standardizing clinical practice, the
societies concentrated on their roles as professional representatives. This involved the
creation or harmonization of training programmes, speciality titles and career opportu-
nities. In 1982, a Linking Committee was established between the two European societies to
promote cooperation.126 With many suppliers unwilling to sponsor two annual European
conferences per year, joint conferences began in 1984. Two years later, the ENMS and SNM
merged into the European Association of Nuclear Medicine (EANM), while continuing the
journal of the former and maintaining its office in Austria. After years of negotiations, the
European Union of Medical Specialists finally recognized nuclear medicine as a separate
speciality in 1989, followed by countries that did not yet have a speciality title, such as
Britain and Sweden.127

Overall, the field’s transdisciplinary orientation betweenmedicine and technology, basic
research and clinical application, made it difficult to unite most practitioners and their
diverse work patterns into a single (medical) profession. Initially, thematic conferences
and professional societies, designed for exchange rather than collaboration, created a
sense of community. They celebrated social togetherness and provided a common space
within Europe’s fragmented research landscape. In a second step, with increasing clini-
cal responsibilities and the need to train qualified staff, many societies and conferences
began to address professional issues alongside scientific ones. Because the former often
concernednational healthcare legislation, their consideration tended to overlook the intra-
European diversity of the field and narrow the self-image of practitioners to the profile
of a medical specialist. Although led by physicians, nuclear-medicine societies usually
remained committed to the field’s diversity and sought to integrate the majority of practi-
tioners involved. However, through their expert opinions on the tightening of legislation,
they helped to restrict the use of radioisotope techniques by (non-specialist) researchers
without appropriate infrastructure.

Conclusion

This article has shed light on the rise of nuclear medicine in post-1945 Europe as a clin-
ical laboratory science that had to navigate its own inconsistencies and overlaps with
other specialities. Thus far, historians have primarily examined Cold War science diplo-
macy and transatlantic knowledge exchange through the lens of major research facilities
and multilateral organizations. Our article, however, shifts the focus to lesser-studied

125 Minutes of the ENMS meeting, 7 November 1975; letter from Kurt Scheer to Troels Munkner, 14 April 1975,
IAEA Archives, O/340-88.

126 Ell, op. cit. (119), p. 24.
127 Peter Ell, ‘Nuclear medicine organizations’, Journal of Nuclear Medicine (1996) 37, pp. 26N–31N.
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clinician–scientists and hospital laboratories throughout Europe, exploring their transna-
tional networks and strategies for gaining authority. In the context of East–West tensions,
medical applications emerged as a compelling testament to the peaceful use of atomic
energy. Their (public) standing derived not only from multilateral cooperation, but also
from the integration of natural-science methods into clinical research and the promise of
curing serious diseases. Innovative devices, imaging technologies and quantitative models
all proved crucial to establishing credibility, even though the data behind them sometimes
lacked clinical evidence.128

Aswe have shownhere, the process of speciality formation in nuclearmedicine unfolded
within similar frameworks as in other scientific medical fields, involving the establish-
ment of university chairs, curricula and periodicals. However, its practitioners, drawn
from diverse backgrounds, encountered a paradoxical situation. Despite the field’s transna-
tional orientation, consistent treatment routines were limited, and there was no consensus
on how to effectively organize the accumulated knowledge. In the immediate post-war
period, several factors contributed to a fragmented research landscape in Europe: Anglo-
American leadership in nuclear research, political restrictions on technology supply, and
the uneven availability of experts for collaboration. Moreover, varying clinical needs and
the levels of public and industry support in different countries fostered competing notions
of professionalism.

In European countries, where thyroid disease was prevalent and nuclearmedicine found
extensive application, advocates of medical autonomy gained the upper hand early on,
advancing their agenda to the EU level. Conversely, in nations with a lower incidence of
thyroid disease, such as Britain, the role of a specialist providing nuclear-medicine services
emerged comparatively late. Until the 1980s, nuclear medicine in these countries primar-
ily remained a scientist-driven methodology for applying radioactive tracers in medical
measurements. Meanwhile, in the United States, where numerous radioisotope applica-
tions had been developed, clinicians from various specialities integrated them into their
practices. There, too, an official body was established in 1972 after lengthy negotiations:
the American Board of Nuclear Medicine. Composed of radiologists, internists, patholo-
gists, and Society of Nuclear Medicine delegates, the board provided formal certification
to nuclear-medicine practitioners upon completion of a three-year residency.129 However,
in exchange, it had to allow certifying bodies from other specialities to offer equivalent (but
shorter) nuclear-medicine training programmes. This means that a wide range of medical
professionals in the United States now uses tracer technologies.

We contend that in post-war Europe, the diversity of experts and practices aroundmedi-
cal radioisotope applications fostered community building rather than constraining it. It is
true that professional societies and conferenceswerenot free of tensions or boundarywork,
with discussions about the lack of consistency and clinical evidence sometimes arising at
an early stage. Nevertheless, practitioners in Europe demonstrated remarkable resilience
through integrative efforts across specialities and political divides. Given the transdisci-
plinary nature of nuclear medicine and the few (inter)national benchmarks, these early
experts could more readily adapt to local conditions and technology-driven shifts in treat-
ment applications. Another factor was the policy of individual IAEA officials, who set out
to make medical applications available to low- and middle-income countries worldwide.
Focusing on radioiodine uptake tests and training courses, their initial efforts cautiously

128 For example, Theodore Porter, Trust in Numbers: The Pursuit of Objectivity, Princeton: Princeton University
Press, 1995.

129 Joseph Ross, ‘A history of the American Board of Nuclear Medicine’, Seminars in Nuclear Medicine (1996) 26,
pp. 191–3.
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homogenized clinical practice while preserving the autonomy and standing of physicians
vis-à-vis physicists.130

In this context, the key to professionalizing nuclear medicine was to effectively manage
its diversity across epistemic, political and social levels, and to use this breadth to enhance
its status as a distinct speciality. To return to the words of Peter Ell, quoted in the introduc-
tion, the fact that this was achieved in Europe without a common framework of ‘minimum
standards of care and practice’ is the result of a transnational and transdisciplinary inte-
gration process that might well have gone differently had other actors or institutions been
involved.131
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