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How radiation oncology and informatics  
are connected
Radiation oncology (RO) is a medical discipline that utilizes various 
forms of ionizing radiation to treat malignant and benign diseases. 
Radiation therapy (RT) is an essential part of treating patients diag-
nosed with cancer in curative or palliative settings. Approximately 
50-60% of cancer patients receive radiation therapy as part of their 
treatment (1).
Information technology is an engineering domain that develops infor-
mational infrastructures, such as hardware, networks, applications,  and 
performs their maintenance. Information science includes applied and 
academic disciplines involved in developing solutions and solving prob-
lems connected with information collection, processing, retrieval, com-
puting, utilization, and many more aspects of information processing. 
In RO, the previously mentioned domains are heavily interconnected 
and dependent on each other in the clinical setting. As a result, mod-
ern RT frequently requires complex hardware and software integra-
tion within RT departments and external partners. In addition, RT 
is data-intensive, where evermore information is created along the 
patient's course of treatment (2). This course involves several steps. 
For example, before RT treatment starts, physicians evaluate the dis-
ease stage and choose the best diagnostic and treatment strategy. This 
requires multidisciplinary assessment and collaboration with other 
data-intensive disciplines such as radiology and pathology. Patients are 
usually discussed on interdisciplinary tumor boards, where the final 
treatment decisions are made. After that follows the preparation of 
the RT, which consists of many smaller substeps requiring interaction 
between patients and caregivers (e.g., consultation with RO specialists).
Furthermore, a planning computer tomography organization and con-
sequent radiation therapy planning, as well as quality assurance pro-
cedures create additional data. In addition, treatment delivery and 
associated processes contribute to data heterogeneity. Finally, fol-
low-up and regular checkups in interdisciplinary settings form an extra 
data layer. We present a short, simplified overview of the data and the 
patient pathway in Figure 1. 
Such an environment provides a unique possibility to engage a vari-
ety of modern aspects of information science to develop and apply a 
foundation for precise and personalized RT care. Ideally, all data or 
derived information generated from multiple sources across the care 
continuum should be available at the right time to the right person 
(3, 4). Therefore, data and information should be integrated into one 
standardized, universally accepted electronic health record under the 
patient's direct control.  

However, achieving such a level of integration is very difficult. For 
example, it has been shown, that fewer than one in three hospitals can 
find, send or integrate health-related information from another pro-
vider (5, 6). More recent studies additionally reveal significant prob-
lems in data management. For instance, inter-vendor data exchange 
on very minimal and highly standardized datasets, namely laboratory 
values and medications, is below 15% (7). Despite some progress in 
data interoperability, the problem is unlikely to be solved anytime soon. 
Furthermore, poorly designed user interfaces combined with inad-
equate workflows and user experience result in severe consequences. 
For example, recent study on clinical information systems and elec-
tronic health record in Switzerland showed that is almost impossible to 
make all medication prescriptions correctly (8, 9). Therefore, a new way 
of collaboration at all levels of healthcare is needed. 

What does this mean?
Precise, personalized, and affordable healthcare will only be possi-
ble if the information is shared between all interested parties with-
out technical or other obstacles. Furthermore, physicians, physicists, 
nurses, and radiation therapists must have a working environment 
that efficiently and effectively facilitates data-intensive tasks. There-
fore, we need an additional communication layer on a syntactic and 
semantic level. On a practical level, we must be capable of trans-
forming domain knowledge, which exclusively lies within the clin-
ical environment and professional societies into computable and 
sharable formats. We must convert domain knowledge into the con-
densed form of computable clinical guidelines and common reus-
able data elements (4). Such transformation will create a virtuous 
cycle of knowledge (Figure 2) 
The clinical information technology environment must adapt to ever-
changing requirements, implement new methodologies and new 
models, and fulfill the needs of healthcare workers and patients. In 
addition, patients should be empowered to control all of their data 
and share it between institutions, without significant effort, for clinical 
or research purposes. Finally, all data created during a disease course 
must be findable, accessible, interoperable, and reusable (10, 11). 

What challenges do we have to confront? 
Such a massive undertaking is not possible without fundamen-
tal changes and effort across the biomedical enterprise. The clini-
cal environment is complex and interconnected with all aspects of 
society and dependent on sociological, political, and economic fac-
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tors. Any systemic change requires 
interventions and movements across 
all levels. 

The role of radiation oncology
RO is an already highly «digitalized» 
clinical domain. In modern RO, infor-
mational infrastructure is basic. It is an 
interconnected clinical discipline that 
consumes and produces large amounts 
of information and data. In order to 
treat a patient according to the lat-
est standards of care, images created 
in radiology departments are used, 
pathology reports are evaluated while 
coordination with medical oncology 
and other disciplines for combined 
systemic treatment is crucial. With 
this in mind, we have founded ISROI 
as a society that aims to translate and 
transform theoretical and practical 
knowledge into a form suitable for a clinical environment. 

ISROI history and role
ISROI has evolved from annual Radiation Oncology Informat-
ics (ROI) meetings held in St. Gallen (CH) and Freiburg (D). 
ROI meetings were a platform for exchanging the latest develop-
ments in practical and research domains in clinical and admin-
istrative informatics tightly connected with RO. Through the 
years, contents of increasing quality and quantity were pre-
sented. As a result, the number of presenters and attendees 
grew. For this reason, members of a board decided to transform 
ROI meetings into a more suitable format. On 12.05.2020, in  
St. Gallen, board members officially agreed on the articles of associ-
ation and formally founded ISROI. ISROI includes members from 

all domains of radiation oncology and connected disciplines. Cur-
rently, ISROI has 53 members from five countries. 
The primary goal of the ISROI is to improve patient care and out-
comes by advancing informatics in RO. 
This higher goal is, however, achievable only by fulfilling subordi-
nate goals. Therefore, we concentrate on our development mile-
stones as follows. On the academic level, we have three major goals. 
First, ISROI will establish radiation oncology informatics as an aca-
demic discipline. Besides pure engineering principles, we want to 
introduce scientific methodology into the field. Second, we aim to 
educate the next generation of professionals. With our activities, we 
would support development through all stages of education. Third, 
we will promote and distribute knowledge created through our 
activities by disseminating scientific publications, organization of 

Figure 1: Simplified schematic presentation of the patient and information flow.

Figure 2: Virtuous Cycle of Knowledge
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ISROI activities are not exclusively oriented to the clinical environ-
ment. Essential aspects of our efforts are oriented toward devel-
oping new models for collaboration with the industry. We act as a 
facilitator of the communication process between users and manu-
facturers of RT equipment and software. 
By incorporating all the activities mentioned above, ISROI will con-
tribute to developing policies and regulations in the domain of radi-
ation therapy. 

Conclusion
The International Society for Radiation Oncology Informatics – 
ISROI is an excellent example of how the clinical workforce may 
contribute to developing a future-oriented informational landscape 
in radiation oncology. In addition, ISROI may serve as a model for 
other clinical domains. 
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scientific meetings, and guest lectures. In the long term, we will sup-
port developing and maintaining a radiation therapy curriculum. 
Further goals are practice-oriented. ISROI members will promote 
value-based radiation oncology and implement best clinical prac-
tices as a primary goal for the clinical environment. Furthermore, 
ISROI will actively contribute to optimizing clinical workflow and 
promote meaningful digitalization in RO and other clinical disci-
plines. We believe that improving the digital work environment will 
result in direct, measurable benefits for the clinical workforce. More 
ergonomic digital solutions should improve process quality, work-
er’s satisfaction and data quality, ultimately elevating safety and 
improving patient outcomes. Lastly, ISROI understands the impor-
tance of technical and semantic interoperability of data within and 
beyond the RO domain. Besides common practice and accompany-
ing challenges in the clinical routine, we are witnessing the remark-
able development of new artificial intelligence (AI) approaches. 
These technological advancements impose additional challenges 
for clinical departments. Development, implementation, validation, 
and verification of AI-based solutions will result in new challenges 
and requirements for a workforce equipped with new skills. ISROI 
will dedicate significant effort to early recognition of such needs 
and guiding for appropriate solutions. Therefore, we are engaged in 
developing semantic and syntactic resources for clinical routine and 
research purposes. 
The next level of ISROI activities is concentrated on the adminis-
trative and managerial aspects. With our efforts in establishing the 
informational infrastructure standards, we will contribute to better 
transparency, efficient workflows, and proper billing. In addition, 
we would like to develop a new quantifiable measurement sys-
tem such as key performance indicators for RO departments. This 
would allow hospitals to have a better foundation for its decisions. 

Nachruf für Prof. Dr. med. Hans-Jörg Senn, 28.03.1934 - 13.01.2023
Am 13. Januar 2023 hat sich der Lebenskreis von Prof. Dr. med. Hans-Jörg Senn nach einem reich erfüllten Leben geschlossen. 
Er war einer der Pioniere der Schweizer Onkologie und wurde in den 70er-Jahren nach St. Gallen berufen, um am Kantonsspital 
eine onkologische Versorgung für die ganze Ostschweiz aufzubauen. In St. Gallen, seiner lang jährigen Heimbasis, hat er eine vor-
bildliche und modellhafte Patientenversorgung und klinische Krebsforschung von nationaler und internationaler Bedeutung aufge-
baut. Er leitete erfolgreich die Führungsgremien der SAKK, zuerst als Präsident der Brustkrebs-Projektgruppe, danach auch als 
SAKK-Präsident. Die SAKK verliert damit eine seiner herausragendsten Persönlichkeiten.

Mit viel politischem Geschick begleitete er den vom SBFI geforderten Zusammenschluss von SAKK, SPOG und den Krebsregistern 
VSKR mit der Gründung des Schweizerischen Instituts für angewandte Krebsforschung SIAK, dem er auch als erster Präsident 
diente. Entscheidend war Hans-Jörg auch für die Gründung und erfolgreiche Weiterentwicklung der IBCSG nach dem für die Vorgängerorganisation, der  Lud-
wig-Brustkrebs-Forschungsgruppe, die finanzielle Unterstützung entzogen wurde. Er hat in der von ihm neu errichteten Schweizer Stiftung mit der SAKK als 
Gründungsmitglied die Grundlage geschaffen, dass die Brustkrebs-Projektgruppe und mit ihr die vielen darin tätigen Forscher, eine einzigartige Plattform für 
ihre Ideen und Präsentationen erhalten haben. Die IBCSG und die SAKK spielten durch Hans-Jörg Senns Verbindung auch eine Schlüsselrolle in der Gestal-
tung der «St. Gallen International Breast Cancer Conference» und deren Konsensus. Als offizielle Partner der Konferenz, zusammen mit anderen auf seine Ini-
tiative hin kooperierenden, renommierten Organisationen wie ASCO und BIG, beteiligt sich unser Schweizer Krebs forschungsnetzwerk an der Programmge-
staltung. Auf deren Grundlage entstand der jeweils in einem modelhaften Verfahren erarbeitete Konsensus mit weltweit anerkannten «best 
practice»-Empfehlungen zur Behandlung des frühen Brustkrebses, der häufigsten Krebsform der Frau. 

Hans-Jörg Senn hat sich nicht nur in der Versorgung seiner Patientinnen, der Forschung und Lehre engagiert, sondern auch wichtige Initiativen im Gesund-
heitswesen initiiert und begleitet. Er hat sich für die Krebsregister sowie für die Früherfassung des Mammakarzinoms eingesetzt und nach 10-jähriger 
geschickter, politischer Arbeit mitgeholfen, dass das Mammographie screening-Programm «donna-sg» im Kanton St. Gallen als erstem Deutschschweizer Kan-
ton eingeführt wurde. Das streng qualitätskontrollierte Programm wurde Vorbild für mehrere weitere Kantone, die ihr Programm in der Folge der Organisation 
von «donna-sg» anvertraut haben. Hans-Jörg Senn war Autor unzähliger Fachpublikationen in den renommiertesten internationalen Fachzeitschriften und 
Verlagen, war Mitglied in vielen Editorial Boards und langjähriger Chefredaktor des «European Journals of Cancer». Zu erwähnen sind auch sein frühes und 
langjähriges Engagement für die onkologische Aus- und Weiterbildung sowohl der Onkologinnen wie auch Pflegefachfrauen.

Mit Hans-Jörg hat uns ein engagierter Arzt und Pionier, ein visionärer Forscher, erfolgreicher Netzwerker und Organisator, umsichtiger Chefredaktor und 

Freund verlassen. Die Lücke können wir nicht schliessen. Er wird uns immer in dankbarer Erinnerung bleiben. 

Prof. Dr. med. Beat Thürlimann, Prof. Dr. med. Thomas Cerny
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