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STATEMENT

Communicating with patients in the age 
of online portals—challenges and opportunities 
on the horizon for radiologists
Christoph D. Becker1*   and Elmar Kotter2 

Abstract 

The deployment of electronic patient portals increasingly allows patients throughout Europe to consult and share 
their radiology reports and images securely and timely online. Technical solutions and rules for releasing reports and 
images on patient portals may differ among institutions, regions and countries, and radiologists should therefore be 
familiar with the criteria by which reports and images are made available to their patients. Radiologists may also be 
solicited by patients who wish to discuss complex or critical imaging findings directly with the imaging expert who is 
responsible for the diagnosis. This emphasises the importance of radiologists’ communication skills as well as appro-
priate and efficient communication pathways and methods including electronic tools. Radiologists may also have 
to think about adapting reports as their final product in order to enable both referrers and patients to understand 
imaging findings. Actionable reports for a medical audience require structured, organ-specific terms and quantita-
tive information, whereas patient-friendly summaries should preferably be based on consumer health language 
and include explanatory multimedia support or hyperlinks. Owing to the cultural and linguistic diversity in Europe 
dedicated solutions will require close collaboration between radiologists, patient representatives and software devel-
opers; software tools using artificial intelligence and natural language processing could potentially be useful in this 
context. By engaging actively in the challenges that are associated with increased communication with their patients, 
radiologists will not only have the opportunity to contribute to patient-centred care, but also to enhance the clinical 
relevance and the visibility of their profession.

Keywords:  Online patient portals, Professional issues, Patient-centred communication, Patient-centred radiology, 
Patient-friendly radiology report

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

Key points

•	 As an increasing number of patients can access their 
radiology reports and images through electronic 
patient portals, radiologists and radiology depart-
ments should prepare for more direct communica-
tion with patients who may have questions  about 
imaging results or  request  second opinions, espe-
cially in the context of advanced imaging studies.

•	 Patient-centred communication requires simplified, 
patient-friendly radiology reports using consumer 
health vocabularies and explanations.

•	 Patients’ use of online portals creates both challenges 
and opportunities for radiologists.

Introduction
The role of the radiologist in the communication of imag-
ing results to patients has been the subject of an ongo-
ing debate over decades [1–6]. More recently, increasing 
awareness of patients’ rights regarding the owner-
ship of their medical data has sparked a trend towards 
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transparency and patients’ participation regarding their 
personal diagnostic and therapeutic processes. The slo-
gan “nothing about me without me” has been coined to 
reflect a key element of patient-centred care [7]. Recent 
developments in information technology (IT) make it 
now possible for patients to access all their health data, 
including radiology reports and images directly online via 
electronic patient portals. This raises questions regarding 
patients’ understanding of their imaging results and the 
role of the radiologist in this context. In the present arti-
cle, we discuss the potential impact of patient portals on 
the communication between radiologists and patients.

Direct communication between patients 
and radiologists: general aspects
In many European countries, direct contact between the 
patient and the radiologist is naturally inherent to many 
imaging procedures, e.g. ultrasonography, clinical mam-
mography, fluoroscopy, paediatric radiology and in vas-
cular and non-vascular interventional radiology. The 
availability of the medical imaging expert for patient’s 
questions may also be desirable in the context of certain 
advanced cross-sectional imaging studies, such as mag-
netic resonance imaging (MRI) or computed tomography 
(CT), since it helps to build and maintain trust, to reduce 
stress and to contribute to patient satisfaction [8–10]. 
Direct communication has therefore been considered as a 
part of the radiologists’ service to patients. However, this 
does not necessarily imply that all radiology results are 
routinely communicated to the patient by the radiologist 
[5]. In the traditional model, which is still widely favoured 
by referring physicians and a majority of patients it is 
rather the referring physician who communicates the 
result to the patient [6, 11]. Therefore, many patients of 
today’s generation may not even be aware of the radi-
ologist’s exact role in the diagnostic process. Despite the 
obvious advantage of discussing diagnostic and thera-
peutic aspects of the patient’s problem at the same time 
and in continuity with the referring physician, there are 
also drawbacks to this model because it disregards some 
important facts. Firstly, patients’ specific questions may 
be beyond the competence of many referrers, especially 
in the case of advanced imaging studies, e.g. CT and 
MRI. Secondly, a radiology report cannot be regarded 
in a similar fashion as a laboratory result because image 
interpretation is an opinion-based, operator-dependent 
process which is—at least in part—guided by the his-
tory and clinical context provided. Incomplete transmis-
sion or omission of relevant facts may lead to suboptimal 
interpretation of images, emphasising the importance of 
direct  and detailed  communication, especially in com-
plex clinical situations. Thirdly, discrepancies between 

original and secondary readings as well as missed diag-
nostic findings may occur in radiology just like every-
where else in clinical practice. Active engagement of 
patients in the diagnostic process and direct communi-
cation with the responsible radiologist can not only help 
to reduce the above-described sources of errors but may 
also be helpful for patients’ understanding of complex 
imaging findings. Finally, direct, honest disclosure of dis-
crepancies and corrective measures regarding radiologi-
cal findings are helpful for establishing and maintaining 
trust and avoiding confusion [12–15]. This is especially 
true in complex oncologic settings, where it has been 
shown that discrepancies between primary and sec-
ondary interpretations commonly result in significant 
actionable differences with regard to treatment [16–18]. 
Although there appears to be no single best way for com-
municating imaging results in all clinical settings, there 
are many good reasons for radiologists to be prepared 
and make themselves available to discuss their imaging 
findings with patients if requested to do so [5, 13, 14, 19].

Observations from both Europe and North America 
indicate that a significant minority of patients may prefer 
to receive their imaging results or additional information 
directly from the radiologist [6, 19, 20]. However, sev-
eral operational barriers exist with regard to radiologists’ 
direct communication of imaging results to patients. 
Because of the existing diagnostic workload, many radi-
ology departments cannot allocate sufficient time to 
radiologists in order to explain imaging findings to their 
patients nor do they provide dedicated consulting facili-
ties for this purpose. According to a recent survey, over 
70% of radiologists from different European countries 
did not have any specific time nor reimbursement allo-
cated for communicating imaging results to patients. 
Although most radiologists replied that they enjoyed 
interaction with patients, the majority preferred not to 
discuss results with patients because of time constraints 
and workforce shortage, because of a lack of training in 
communication or because they believed that the imag-
ing results should be communicated by the referring 
physician [21]. Since many modern digitised radiology 
departments are based on picture archiving and com-
munication systems (PACS), the organisation of the radi-
ologists’ workflow may inherently limit or preclude direct 
patient contact in order to prioritise reporting efficiency. 
However, this concept reinforces the perception of radio-
logical medical services as a commodity and contributes 
to a professional image that has been referred to as the 
“invisible” or “vanishing” radiologist because it underval-
ues the clinical relevance of imaging expertise and limits 
the radiologist’s contribution to patient-centred care [14, 
22, 23].
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Electronic online portals for health data
Web-based electronic patient portals provide 24-h secure 
online access to the personal health record. Their goal is 
to improve transparency and continuity of personal med-
ical information, to reduce the risk of errors and to place 
the patient in the centre of medical information. Access 
privileges are granted on a personal basis and secured by 
username and password and end-to-end encryption in 
order to guarantee privacy. Access to radiological reports 
may be considered as a standard feature together with all 
other text information. However, the possibility to view 
and download radiological images directly and securely 
in the original DICOM format is not always possible by 
using the same patient portal server due to the large data 
volumes; additional access privileges to the server of the 
respective local healthcare provider may be necessary for 
this purpose. Optional features of online portals include 
the possibility of secure messaging with physicians via 
communication platforms, to schedule non-urgent 
appointments, to view safety information and prepara-
tory educational material about procedures or to down-
load consent forms.

Some portals are designed to establish a dialogue with 
the referring physician and/or the responsible radi-
ologist, either directly via the portal, or by e-mail, or by 
convening a phone or face-to-face meeting. Predefined 
electronic messages may be generated in order to alert 
the patient once a radiological report has become avail-
able on the portal. The possibility to define delays for the 
automatic release of documents may help to adapt the 
release of information to patients according to different 
clinical settings. The rules for the release of radiological 
reports and images are often designed by the institutional 
leadership rather than by the radiology department pro-
viding these documents.

Online portals may be designed for a single or multi-
institutional setting. However, exchange of medical data 
within different European countries must take into con-
sideration that within the framework of the General Data 
Protection Regulation (GDPR) specific rules with regard 
to the privacy of medical data may still be defined on a 
national basis [24].

Owing to differences in healthcare systems through-
out Europe, the development and deployment of 
patient portals by healthcare providers in the differ-
ent countries are quite variable. National, regional or 
local solutions may include public or private or both 
sectors combined [25–27]. Some patient portals have 
evolved from single institution solutions into multi-
institutional networks. For example, experience has 
been gathered over eight years with a local patient por-
tal emanating from the University Hospital of Geneva 
(HUG), providing access to local health data [25]. All 

radiological reports published by the University Hos-
pital Department are accessible and include contact 
e-mail addresses and phone numbers of the responsi-
ble radiologists of the different subspecialties. After 
an eight-year period including a total of over 50′000 
subscribed patients, this local portal has recently been 
replaced by a regional platform for Western Switzerland 
including most hospitals and an increasing number 
of outpatient facilities in the region but also allowing 
data exchange with other regional networks within the 
country (www.​cara.​ch). Certification, patient identi-
fication, data protection and funding of this regional 
network are all based on public law and on non-profit 
principle. Once subscribed to the service, patients can 
manage access privileges to their health record them-
selves. The specific rules for the release of documents 
are defined by the providing healthcare institutions. 
All radiological reports are accessible, and selected 
key images can be included in the form of multimedia 
documents although direct viewing of complete image 
files in DICOM format still requires separate access 
privileges by the individual providing institution. At 
the Medical Centre of the University of Freiburg a dedi-
cated online portal for radiological images and reports 
is provided by the radiology department itself. Using 
the combination of a QR-code and a password patients 
and referrers physicians can access their images in 
DICOM format and their reports in DICOM-SR format 
directly via the PACS server. The University Medical 
Centre has also established a digital portable applica-
tion (App: “Meine Uniklinik”) which allows patients of 
the day clinic of the Interdisciplinary Cancer Centre 
to receive doctor’s letters and appointments via a per-
sonalised, secured account. The same application also 
supports patients and visitors for administrative tasks 
and provides important timely information, e.g. in the 
context of the COVID-19 pandemic. Over 200 patients 
have subscribed so far, and their feedback is used to 
continuously improve the application and to support 
new users by building a knowledge base on the corre-
sponding website. An institutional patient portal is to 
be set up in order to implement this digital approach 
across the entire University Hospital and at the same 
time to include physicians in private practice and other 
external healthcare providers. The future portal aims to 
implement digital admission, treatment, and discharge 
management in close digital communication with the 
existing: “Meine Uniklinik” app, allowing access to 
radiological images and reports stored in the patient 
record.

Other institutions in different European countries have 
deployed dedicated online portals serving similar pur-
poses [26, 27]. As this development continues on larger 

http://www.cara.ch
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scale, we may anticipate that patients throughout Europe 
will eventually be able to access their personal radiologi-
cal reports and/or images directly online if they wish to 
do so.

Impact of online patient portals on the practice 
of radiology
Although in the past it was not very common for patients 
to view and discuss their radiology reports or images 
directly without medical assistance, this may change 
as future patient generations access their documents 
increasingly through online portals. Most of the pub-
lished experience with online access of radiology data has 
so far been based on patient surveys from North Ameri-
can Institutions, providing some interesting insights 
regarding the use of radiology reports and images by 
patients [12, 20, 28–32]. Based on published observa-
tions, a large majority of patients prefer the ability to 
access both radiological reports and images; approxi-
mately one-half of the patients who subscribed to patient 
portal access view their imaging results, with sociodemo-
graphic differences being observed in that women and 
younger patients were most likely to read their radio-
logical reports [28, 33]. The latter observation was con-
firmed by another study, showing that female patients 
used online portals for radiological results twice as often 
as male patients, and that imaging-related inquiries via 
the portal were significantly more likely to originate from 
women than from men [31]. It is noteworthy that radio-
logical reports were accessed more frequently via patient 
portals than clinical notes [33].

In principle, online portals offer the possibility to make 
radiological reports and images available as soon as they 
are  finalised. Timely communication of imaging results 
has been identified as an important factor of patient sat-
isfaction. According to some reports, patients may even 
consider timeliness more important than the question 
whether it is the radiologist or the referrer who com-
municates the result of an imaging test [3, 4]. Observa-
tions of patient enquiries via the online portal of a large 
academic medical centre in the USA indicated that most 
online enquiries related to radiologic imaging were gen-
erated in order to obtaining radiology results timely 
[31]. However, if radiological reports are automatically 
released on a patient portal upon validation by the radi-
ologist, their online availability often significantly pre-
cedes the time by which the referring physician views the 
report. Delaying direct access of patients to the radio-
logical reports of non-urgent examinations for a few 
days may allow for sufficient time for the referring physi-
cian to study the results before discussing them with the 
patient. Therefore, institutions may define rules for the 
automated release of radiology reports, taking clinical 

settings into consideration in which accompanying medi-
cal information usually appears desirable [12, 29]. For 
example, the results of a skeletal radiography showing a 
fracture may be released automatically whereas those of 
a complex oncological follow-up examination may be 
released only after personal consultation with the refer-
ring physician. Some institutions leave the decision to 
release a radiological report to the referring physician, 
who must then make it manually available [12, 29, 34]. 
A recent survey indicated that a delay of three days for 
release of reports was acceptable for most patients [20]. 
Nonetheless, the time required by the referring physician 
to review radiology reports has been identified as a domi-
nant factor for delay in communication according to the 
traditional model [31].

An important reason for demanding access to radiolog-
ical reports and images cited by patients is the possibil-
ity to share images for second opinions [28]. Portability 
of health data is a basic requirement of the GDPR which 
grants patients complete freedom to choose their health 
care provider [24]. Online portals facilitate the process of 
obtaining a second opinion about an imaging diagnosis 
because patients can simply authorise another specialist 
of their choice to access their images online by using a 
password.

Access to radiological reports and images by patients 
without medical assistance raises the question of 
patients’ understanding of these documents and poten-
tial problems in this context. Interestingly, anxiety seems 
not to be a major concern as it was mentioned only by 
a small minority of patients when viewing their results 
and images online without medical explanation [12, 28]. 
However, incomplete understanding of radiological doc-
uments may lead to misinterpretation and confusion in 
this situation because the medical terms and abbrevia-
tions used in current-standard radiological reports may 
be unfamiliar to many patients, especially in the case of 
advanced imaging studies such as CT and MRI [20, 29, 
30]. In one survey only 27% of patients felt that they 
clearly understood imaging result when first viewing 
them by themselves; this percentage rose to 48% when 
the results were further explained by the referring physi-
cian. This was most pronounced in the case of advanced 
imaging studies since only one of every six patients 
reported clear understanding of CT or MRI results when 
first viewing them via the online portal [20]. Unsurpris-
ingly, an analysis of patient enquiries via the online portal 
also revealed that MRI and CT received most attention 
[31]. In a patient-centred environment, radiologists can 
explain imaging results and answer patients’ questions if 
they can be contacted, either via the online portal or via a 
professional personal or office e-mail address. According 
to the experience from academic institutions in the US 
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radiologists’ initial fears of being overwhelmed by inter-
ruptions of their workflow by discussions with patients 
about complex cases appeared unjustified [12].

Another important question addresses the form of 
the radiological report, which is today still considered 
by many radiologists as a prosaic piece or art with sub-
jective individual wording. As the use of online patient 
portals increases, the modern radiologist will have two 
different audiences for his reporting, namely medical col-
leagues and patients. Regarding the medical audience, 
structured, quantitative, actionable reporting has been 
identified as a key element to increase the clarity, preci-
sion and comparison of radiological reports, to enhance 
multidisciplinary collaboration and to facilitate coding 
and data mining for clinical research [11, 35, 36]. There-
fore, it appears important to introduce disease-specific 
automated templates for structured reporting where they 
are particularly useful, e.g. in oncological imaging includ-
ing internationally standardised criteria for follow-up 
such as the response evaluation criteria for solid tumours 
(RECIST) [37]. Once successfully adopted, structured 
reporting may greatly reduce ambiguity as opposed to 
traditional narratives. Structured reporting may also be 
seen as an important first step paving the way towards 
integrated reporting, which aims to confront and com-
bine the radiological imaging information with other 
diagnostic methods used in personalised medicine, i.e. 
digitised pathology or genomics. On the other hand, 
since the information used in structured reporting tem-
plates addresses a medical audience, it is not primarily 
designed to improve patients’ understanding of radiologic 
reports. Patient-centred communication rather requires 
simplified texts using consumer health vocabularies [12, 
38–41]. Creating two different formal reports in clinical 
routine appears unrealistic for radiologists in most Euro-
pean institutions because of the associated workload. 
Software tools based on artificial intelligence and using 
natural language processing could potentially be helpful 
to improve patients’ understanding of electronic health 
records in the future. For example, dedicated text pro-
cessing solutions could help to explain medical terms in 
simplified language or dedicated structured text elements 
could be used for explaining common diagnostic find-
ings in consumer health vocabulary. Some developments 
have been reported that are aiming at providing an auto-
mated transformation of complete radiological reports 
into a consumer health vocabulary in English language 
[40–43]. Hyperlinks could also be included in reports, 
leading to explanatory websites and multimedia support 
related to anatomy, physiology, pathology or radiologic 
examination technique. However, software tools for the 
different above-mentioned purposes have not yet gained 
widespread use in radiologic services in Europe and their 

implementation in daily practice is likely to require con-
siderable efforts in terms of customisation regarding dif-
ferent national and local cultures and languages.

Challenges and opportunities
As the deployment of online portals for personal health 
data is likely to increase in Europe in the near future, 
challenges and opportunities may arise for both patients 
and radiologists. Even if the majority of patients preferred 
to adhere to the traditional model of referrer-based infor-
mation, radiologists should be prepared to answer the 
questions of the significant minority of patients who 
prefers direct explanations of imaging results or a sec-
ond opinion about their radiology results viewed online. 
Although radiologists are not always involved in estab-
lishing the rules and delays for the online release of medi-
cal documents on an institutional patient portal, they 
should at least be aware of the rules of their institution 
with regard to when and how their reports and images 
are released for patients’ access. Radiology depart-
ments may also have to review their medical workflow 
and organisation in order to define the most efficient, 
secure and cost-effective way of communication between 
patients and radiologists [32]. Although electronic com-
munication tools probably offer the most practical solu-
tions for discussing imaging results with patients, phone 
conversations or face-to-face meetings may be appropri-
ate in some situations, e.g. complex oncologic settings. 
In the same context, radiologists’ communication skills 
are likely to gain importance in the future. Although the 
vast majority of radiologists responding to the European 
survey identified the importance of specific training how 
to communicate significant imaging findings to patients, 
and although the corresponding learning objectives are 
described in the European Training Curriculum, only 
one-fourth of respondents of the survey had received for-
mal radiology-specific training in communication with 
patients [21, 44].

As patients become a new audience for radiological 
reports, the traditional narrative description of findings 
as we know it today may therefore no longer be sufficient 
as the radiologist’s main final product. Radiology reports 
destined to referrers and other medical colleagues require 
increasingly specific, structured, actionable and quantita-
tive information. In contrast, patient-friendly reports are 
rather summaries of imaging findings in consumer health 
language, ideally including multimedia support and 
explanatory hyperlinks in order to understand their radi-
ological reports and the images on which they are based. 
However, the technical and operational hurdles involved 
in the process of developing and integrating software 
solutions for this purpose into daily routine should not 
be underestimated. Last but not least, the linguistic and 
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cultural diversity in Europe demands for country-specific 
collaboration between patient representatives, radiolo-
gists and software developers.

Summary
As future generations of patients become more involved 
in decision-making regarding their healthcare, they 
may also increasingly consult radiology reports and 
images through patient portals. A significant and per-
haps increasing subset of patients may prefer to discuss 
complex imaging findings with the radiologist who is 
responsible for the diagnosis. By engaging actively in the 
challenges that are associated with increased communi-
cation with their patients, radiologists will not only have 
the opportunity to contribute to patient-centred care, but 
also to enhance the clinical relevance and the visibility of 
their profession.
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