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Abstract
Objectives To explore radiologists’ opinions regarding the shift from in-person oncologic multidisciplinary team meetings
(MDTMs) to online MDTMs. To assess the perceived impact of online MDTMs, and to evaluate clinical and technical aspects
of online meetings.
Methods An online questionnaire including 24 questions was e-mailed to all European Society of Oncologic Imaging
(ESOI) members. Questions targeted the structure and efficacy of online MDTMs, including benefits and limitations.
Results A total of 204 radiologists responded to the survey. Responses were evaluated using descriptive statistical analysis. The
majority (157/204; 77%) reported a shift to online MDTMs at the start of the pandemic. For the most part, this transition had a
positive effect on maintaining and improving attendance. The majority of participants reported that online MDTMs provide the
same clinical standard as in-person meetings, and that interdisciplinary discussion and review of imaging data were not hindered.
Seventy three of 204 (35.8%) participants favour reverting to in-person MDTs, once safe to do so, while 7/204 (3.4%) prefer a
continuation of online MDTMs. The majority (124/204, 60.8%) prefer a combination of physical and online MDTMs.
Conclusions Online MDTMs are a viable alternative to in-person meetings enabling continued timely high-quality provision of
care with maintained coordination between specialties. They were accepted by the majority of surveyed radiologists who also
favoured their continuation after the pandemic, preferably in combination with in-person meetings. An awareness of communi-
cation issues particular to online meetings is important. Training, improved software, and availability of support are essential to
overcome technical and IT difficulties reported by participants.
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Key Points
• Majority of surveyed radiologists reported shift from in-person to online oncologic MDT meetings during the COVID-19
pandemic.

• The shift to online MDTMs was feasible and generally accepted by the radiologists surveyed with the majority reporting that
online MDTMs provide the same clinical standard as in-person meetings.

•Most would favour the return to in-personMDTMs but would also accept the continued use of onlineMDTMs following the end
of the current pandemic.
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Abbreviations
ESOI European Society of Oncologic Imaging
MDT Multidisciplinary team
MDTM Multidisciplinary team meeting

Introduction

The current COVID-19 pandemic may have initially found
health institutions unprepared, but with the readily available
teleconferencing technology, implementing a shift of the tra-
ditional face-to-face MDTMs to online MDTMs was feasible
for many institutions around the globe. This was vital to
safeguarding the integrity of the oncological MDTMs and
ensuring unimpeded multidisciplinary care of cancer patients,
while at the same time endorsing social distancing and quar-
antine measures to limit the rate of infection and spread of
SARS-CoV-2.

In 2020, Neri et al conducted a survey among ESOI mem-
bers aimed at assessing the quality and amount of radiologists’
involvement in MDTMs, their role in it and related issues [1].
The aims of the current survey were (1) to determine whether
the radiologists’ role and participation within theMDTMhave
changed on account of the shift from in-person to online
MDTMs and (2) to identify the potential benefits and limita-
tions of online MDTMs based on current experience, in order
to further improve current practice, and, if possible, to take
advantage of the advancements of digitalisation given that
online MDTMs are predicted by many to play a central role
in future cancer care.

Materials and methods

The first draft of the survey questionnaire was created by the
first author (N.B.). The survey questions were amended fol-
lowing review by a supervisor (M.D.) and evaluated by a
facilitator (E.N.). The final version was reviewed and ap-
proved by a panel of 4 ESOI experts/board members.

The final online survey was created on Google Forms®
and circulated to ESOI active full members for 2021. All
members were invited to participate with an individual e-

mail invitation sent by the ESOI office. The survey was avail-
able to ESOI members between 6th September and 21st

September 2021, a total duration of 16 days. Two reminders
were sent a week and 2 weeks after the first invitation to
encourage a maximum number of responses.

The survey comprised 24 questions in total, with a combi-
nation of multiple choice and short answer questions. The
survey was organised into three sections. The first section
included 6 general information questions on country of em-
ployment, clinical role, and attendance and participation at
oncologic MDTMs. The second section included 15 questions
that explored radiologists’ opinions on MDTM functioning
during the COVID-19 pandemic and sought an in-depth com-
parison of online MDTMs with conventional in-person
MDTMs. Questions targeted the structure of MDTMs as well
as changes due to the COVID-19 pandemic. Radiologists
were asked about their experience and acceptance of online
MDTMs and their potential benefits and drawbacks. The final
section had 3 questions that inquired about radiologists’ opin-
ions on future directions of online MDTMs and their impact
on the role of the Radiologist within the MDTM.

The questions included in the full survey are shown in
Table 1.

Final responses from each participant were exported to
Microsoft Excel® for data categorisation and analysis. Data
was analysed and compiled using descriptive statistics.

Because this study does not involve patient data, it did not
require approval by the Research Ethics Committee.

Results

All survey respondents were ESOI members in good standing
for the year 2021. We received 204 responses from radiolo-
gists in 47 countries. The geographic distribution of respon-
dents is shown in Table 2.

Of the respondents, 28/204 (13.7%) were Departmental
Chairs/Directors, 63/204 (30.9%) were Radiology
Consultants, 24/204 (11.8%) were Radiology Fellows/
Residents, and 89/204 (43.6%) were non-consultant board-
certified Radiologists (Fig. 1).
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Table 1 Survey questions

b. 2-4 hours per week 

b. 1-3 per week 

b. Consultant 

General informa�on: 
1. Which country do you work in? 

2. What is your role in the imaging department?
a. Chair/Director 

c. Radiology Fellow/Resident 
d. Board-cer�fied Radiologist 

3. On average per week, how many MDTs do you a�end and/or par�cipate in?
a. <1 per week 

c. 3-6 per week 

4. Is a�endance to MDTs mandatory for the Radiologists in your ins�tu�on?
a. Yes 
b. No 

5. How much �me do you spend preparing for and par�cipa�ng at MDTs?
a. 1-2 hours per week 

c. > 4 hours per week 

6. Have you par�cipated in any online MDT before the COVID-19 pandemic?
a. Yes
b. No

Opinion of MDTs during the COVID-19 pandemic: 
7. Did your hospital implement online MDTs a�er the start of the COVID-19 pandemic (February/March 2020)?

a. Yes 
b. No – online MDTs were not done before or during the pandemic 
c. No – online MDTs were already being done prior to the pandemic 

8. What was your ini�al reac�on when your hospital implemented online MDTs following the COVID-19 pandemic?
a. Approved it 
b. Neutral 
c. Disapproved it 

9. In your opinion, has Radiologists’ par�cipation at MDTs increased on account of the mee�ng being held online?
a. Yes 
b. No 
c. Maybe 

10. In your opinion, has Clinicians’ par�cipa�on at MDTs increased on account of the mee�ng being held online?
a. Yes 
b. No 
c. Maybe 

11. Do you think the shi� to an online mee�ng affected the standard of the MDT?
a. Yes, significantly be�er
b. Yes, slightly be�er 
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c. Yes, slightly lowered standard 
d. Yes, significantly lowered standard 
e. No, remains the same 

12. Are you happy with the depth of discussion happening in the online MDTs compared to conven�onal face-to-face 
MDTs?

a. Yes 
b. No 

13. Do you think the role of the Radiologist at the online MDT has changed?
a. Yes 
b. No, remains the same 

If answer to the above is ‘Yes’, please state how: 
____________________________________________________________________

14. Were you able to interact adequately with other Specialists in the online MDT?
a. Yes 
b. No 

15. Were you able to access all relevant pa�ent imaging data in the online MDT?
a. Yes
b. No 

16. Did you find the viewing of imaging studies to be equal, be�er, or worse in the online MDT when compared to the 
physical MDT?

a. Equal
b. Be�er
c. Worse

17. Which videoconferencing so�ware was used during online MDTs?
a. Zoom Mee�ngs
b. Microso� Teams
c. GoToMee�ng 
d. Google Meet 
e. Other: _________________________ 

18. Where did you par�cipate at the online MDT from?
a. Hospital office
b. Home office 
c. Both hospital and home office 

19. In your opinion, which of these do you consider important benefits for Radiologists to having the MDT held online?
a. Safer alterna�ve to face-to-face contact between mul�ple clinical teams thereby minimizing viral

transmission/the risk of infec�on 
b. Easier access to the mee�ng 
c. More organised discussion 
d. More organised chairing, reducing the number of people speaking at one �me 
e. Room availability and scheduling no longer a problem as no need for a dedicated large room. 
f. Other: _________________________________________________ 

You may select more than one answer: 
20. In your opinion, which of these do you consider important deficiencies of online MDTs that the radiologist may 
encounter?

a. Difficul�es with technology and connec�vity 
b. Lack of technical support 
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For 127/204 (62.3%) participants, attendance to oncologic
MDTs was mandatory at their institution but this was not the
case for the rest (77/204; 37.7%).

One hundred twenty-nine of 204 (63.2%) respondents
attended, on average, between 1 and 3 MDTs per week and
18/204 (8.8%) attended between 3 and 6 MDTMs per week,
whilst 57/204 (27.9%) respondents did not attend MDTMs
every week. When asked how much time is spent preparing
for and participating in MDTMs, most respondents (110/204;
53.9%) said 1–2 h per week, with 61/204 (29.9%) spending
2–4 h weekly, and 33/204 (16.2%) spending more than 4 h
every week.

Seventy-four of 204 (36.3%) radiologists had previously
participated in online MDTMs prior to the pandemic.

Opinions regarding MDTMs during the COVID-19
pandemic

One hundred fifty-seven of 204 (77%) respondents reported
that the circumstances of the COVID-19 pandemic, and the

contact restrictions it brought, have led to a shift to online
MDTMs at their hospital. For 12/204 (5.9%), no change was
required since online MDTMs were already being done prior
to the pandemic. On the other hand, 35/204 (17.2%) respon-
dents reported that online MDTMs were not done before or
during the pandemic in their institutions (Fig. 2).

Respondents were asked to describe their initial reaction
when their hospital implemented the change from in-person
MDTMs to online MDTMs at the start of the pandemic. The
majority (141/204; 69.1%) approved the change and 57/204
(27.9%) of respondents remained neutral to the change, whilst
a few (6/204; 3%) initially disapproved it.

We received divided opinions regarding radiologists’ par-
ticipation in the MDTMs following the shift to online meet-
ings. Eighty of 204 (39.2%) reported an increased participa-
tion rate at the online MDTMs, but another 80/204 (39.2%)
suggested that participation at online MDTMs has remained
the same or has decreased. Forty-five of 204 (22.3%) were
unsure and responded with a ‘maybe’. Eighty-two of 204
(40.2%) respondents have observed an increase in

c. Difficul�es with review of imaging studies online 
d. Ineffec�ve communica�on between radiologist and the other medical teams 
e. Missing non-verbal cues may lead to misunderstandings 
f. Difficulty in developing a working rela�onship with new team members due to sole online interac�on at MDT 
g. Other: ____________________________________________________ 

You may select more than one answer: 
21. Has the number or frequency of mee�ngs changed since the switch to online MDTs?

a. Yes, more mee�ngs/more frequent 
b. Yes, fewer mee�ngs/less frequent 
c. No change 

22. In your opinion do you agree that MDTs should revert to face-to-face group mee�ngs, once it is considered safe to do 
so?

a. Yes 
b. No 
c. Combina�on of physical and online MDTs 

23. In your opinion would you support the con�nued prac�ce of online MDTs following the end of the current pandemic 
and the ensuing return to normal work?

a. Yes 
b. No 

24. If online MDTs con�nue in the future, will this increase or decrease the workload of Radiologists?
a. Increased workload
b. Decreased workload
c. Remains the same
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participation by non-radiologist clinical colleagues at online
MDTMs (Fig. 3).

One hundred fifty-nine of 204 (77.9%) thought that the role
of the radiologist at the online MDTM has not changed, but
45/204 (22.3%) believed otherwise. Various reasons for a
change in the role of the radiologist were given: the most
common response was that radiologists have an augmented
role in the MDT due to sharing the screen, with meetings
being more radiology-driven and with radiologists having
more control over the discussion and an increased interaction
with the other members of the multidisciplinary team. The
radiologist is seen to have an even more important role in
the multidisciplinary team. Another reason given was that
radiologists had to deal with technical difficulties during
the online MDTM more often than during an in-person
MDTM.

Respondents were asked to give their views on the value of
online MDTMs (Fig. 4). We found that 71/204 (34.8%) of
those surveyed reported that onlineMDTMs provide the same
standard as in-person MDTs. Seventy of 204 (34.3%) felt that
the standard of online MDTMs was lower: 18/204 (8.8%) felt
that it was lowered significantly, 52/204 (25.5%) felt it was
lowered only slightly. Conversely, 63/204 (30.9%) felt the
standard of online MDTMs was improved: 22/204 (10.8%)
felt it was significantly improved, 41/204 (20.1%) felt it was
only slightly improved.

One hundred twenty-nine of 204 (63.2%) were happy with
the depth of discussion happening in the online MDTMs and
165/204 (80.9%) also felt that there was satisfactory interac-
tion between specialists during case discussion. The majority
(158/204, 77.5%) did not experience difficulties or issues with
accessing patient imaging data during the onlineMDTMs, and
144/204 (70.1%) found the viewing of imaging studies to be
equal or better in the online MDTMwhen compared to the in-
person MDTM. However, 60/204 (29.4%) of respondents
said that viewing of imaging studies was suboptimal or prob-
lematic during online MDTMs.

The most commonly used software for the hosting of on-
line MDTs was Zoom® (90/204, 44.1%), followed by
Microsoft Teams® (60/204, 29.4%). Google Meet® and
GoToMeeting® also featured prominently (14/204, 6.9%
and 12/204, 5.9%, respectively). The remaining used other
software or institutional solutions.

With the advent of online MDTMs, 15/204 (7.4%) of re-
spondents prefer to log on to the meeting from a home office
and 94/204 (46.1%) use both a home and hospital office,
whereas 91/204 (44.6%) only use a hospital office.

Despite the considerable impact on medical care during the
COVID-19 pandemic, the results of our survey show that for
144/204 (70.6%) of respondents, online MDTMs were main-
tained at the same pre-pandemic frequency during this period.
Forty-four of 204 (21.6%) of those surveyed reported an in-
crease in the number and/or frequency of MDTMs, whilst 16/

Table 2 Geographic
distribution of survey
respondents

Country # of respondents

Italy 34

Germany 15

UK 14

Greece 12

India 9

Ukraine 8

Spain 6

Colombia 5

Denmark 5

Malta 5

Mexico 5

The Netherlands 5

Poland 5

Portugal 5

Switzerland 5

Austria 4

Belgium 4

Chile 4

Kenya 4

Slovakia 4

South Africa 4

Sweden 4

Australia 3

Hungary 3

Latvia 3

Czech Republic 2

Pakistan 2

Peru 2

Slovenia 2

Turkey 2

Uruguay 2

USA 2

Croatia 1

Estonia 1

France 1

Indonesia 1

Israel 1

Jamaica 1

Kazakhstan 1

Malaysia 1

Nigeria 1

Norway 1

Romania 1

Russia 1

Singapore 1

United Arab Emirates 1

Vietnam 1

Total 204
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204 (7.8%) reported a decrease in the number and/or frequen-
cy of MDTMs at their hospital.

Most respondents (164/204; 81.4%) consider the major
benefit of online MDTMs to be a safer alternative to face-to-

face contact between multiple clinical teams, thereby
minimising the risk of infection (Fig. 5). One hundred
twenty-one of 204 (57.4%) reported they had easier access
to the online MDTM and 53/204 (26%) found that chairing

Fig. 1 Survey respondents’ role
in their imaging department

Fig. 2 Implementation of online MDTMs and its timing

Fig. 3 Has non-radiologist clini-
cians’ participation increased af-
ter shift to online MDTMs?
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the MDTM was more organised with a reduction of people
speaking at one time, while 45/204 (22.1%) found that in
online MDTMs, there is more organised discussion, which
allowed better communication among medical colleagues.
Ninety-six of 204 (47.1%) observed that onlineMDTMs solve
the issues of room availability and scheduling. One respon-
dent (0.5%) had opposing views and said that there are no
benefits for radiologists to having the MDTM held online.

The major obstacle to conducting online MDTMs is per-
ceived by 137/204 (67.2%) of respondents to be the difficul-
ties with technology and connectivity, while 68/204 (33.3%)
considered it difficult to review imaging studies online and 88/
204 (43.1%) highlighted the lack of technical support, where-
as 98/204 (48.0%) identified that missing non-verbal cues
may lead tomisunderstandings and 48/204 (23.5%) found that
there may be ineffective communication between radiologist
and the other medical teams. One hundred fourteen of 204
(55.9%) believed that there may be difficulties in developing
a working relationship with new team members due to sole
online interaction at MDT and considered this a significant
deficiency of online MDTMs (Fig. 6).

Opinions on future directions

In our survey, 73/204 (35.8%) of the participants are in favour
of reverting to in-person MDTs, once it is considered safe to

do so. However, 7/204 (3.4%) were satisfied with the current
experience and prefer thatMDTMs continue to be held online.
The majority (124/204, 60.8%) would be happy with a com-
bination of physical and online MDTMs.

Participants seemed divided over their opinion regarding
continued practice of online MDTMs following the end of the
current pandemic and the subsequent return to normal work.
While 142/204 (69.6%) would be happy to continue attending
online MDTMs in the future, the remaining 62/204 (30.4%)
would not support the continued practice of online MDTMs
once the pandemic is over.

Most radiologists (112/204, 54.9%) predicted that their
workload will remain the same if online MDTMs continue
in the future and 77/204 (37.7%) felt that their workload
would increase, whereas 15/204 (7.4%) thought that workload
will decrease.

Discussion

The current COVID-19 pandemic has had an immense impact
on healthcare systems and forced strict social distancing and
quarantine measures to limit rate of infection and the risk of
healthcare professionals contracting the disease. It was
recognised early on that essential services, such as cancer care,
must continue unhindered, and therefore, maintaining routine

Fig. 4 Has the shift to online
meetings affected the standard of
the MDTMs?

Fig. 5 Benefits of online
MDTMs
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oncologic MDTMs was imperative [2]. Adaptations to stan-
dard clinical practice had to be made in order to minimise the
risk of infection and spread of disease. The availability of
affordable and secure teleconferencing software made it fea-
sible for most healthcare providers to implement a shift from
in-person MDTMs, the norm prior to the pandemic, to online
MDTMs, thereby allowing essential oncologic services to
continue.

Radiologists are pivotal members of the multidisciplinary
tumour team and play a central role in the multidisciplinary
management of cancer patients [3, 4]. Our survey evaluated
the opinions of radiologists, members of the European Society
of Oncologic Imaging, who have been working through the
pandemic since February–March 2020. We aimed to evaluate
their thoughts on the efficacy and quality of the online
MDTM, and whether this could represent the future trend in
oncologic radiology. To our knowledge, this is the largest
survey to evaluate members’ experience of virtual oncologic
MDTMs.

The vast majority of participants in our survey reported that
following the onset of the COVID-19 pandemic and enforce-
ment of social distancing, their hospitals implemented a shift
to online MDTMs with MDTMs generally maintained during
this period, which was in line with the results of surveys and
reports from other specialties and multidisciplinary groups
[5–11]. This shows the efforts made by institutions to preserve
the normal functioning of the MDTs.

Our study also reveals that multidisciplinary participation
remained high, and that online meetings have had a positive
effect on attendance with the majority of respondents
reporting a similar or increased participation rate by both ra-
diologists and other clinicians. Schäfer et al found that reasons
for this may be the fluent transition from in-personmeetings to
online meetings and the readily available and easy-to-use soft-
ware which facilitated the integration of online MDTMs in

daily practice routines [5]. The virtual nature of the meetings
offers a safer alternative to face-to-face contact between mul-
tiple clinical teams which may be spread across different sites
with easier access to the meetings with no additional travel
requirements. Similar results were reported in a recent study
by Sidpra et al [11]. Another major reported advantage of
online MDTMs is more organised chairing and discussion
which allows better time management and helps in reducing
the number of participants speaking at any one time, effective-
ly facilitating clinical communication and decision-making.
Participants also reported that online MDTMs are more con-
venient than their physical counterpart because of lack of need
for a fixed time and place of meeting, which is a factor that
may improve attendance [12].

In addition, the majority of those surveyed reported that
online MDTMs perform equal to or better than physical
MDTMs and are able to provide a similar standard across
various criteria, including depth of discussion and interaction
between specialists during case discussion and viewing of
patient imaging data, which is in line with previous reports
[11, 13, 14]. That said, over a third (34%) of those surveyed
showed concern regarding the quality of the online MDTM,
stating that the virtualisation of the MDTM has lowered the
quality of the meeting. Difficulties with technology and
connectivity and lack of technical support were frequent-
ly reported as areas of concern in our survey and in other
reports [10, 11, 13]. We believe that lack of familiarity
with teleconferencing programmes and equipment might
have contributed to the technological issues expressed by
some radiologists. Suitable training for MDTM members
and a standardised approach applied to all teams working
at multiple sites, as well as readily available IT support
are needed to overcome this difficulty and are critically
important to maintain high quality in oncological care
[15, 16].

Fig. 6 Deficiencies of online
MDTMs
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Additional perceived shortcomings of the online MDTM
are the communication barriers between radiologist and the
other medical teams within the virtual environment, with most
preferring in-person communication as it allows detection of
non-verbal cues and helps in developing a working relation-
ship with other team members and encourages interdisciplin-
ary exchange. Gross et al found that online meetings carry the
risk of loss of relevant information and decreasing meeting
discipline which may lead to wrong decisions or recommen-
dations [16]. Therefore, they proposed a set of regulations for
online meetings, which included the definition of a ‘mod-
erator’, one participant speaking at one time, permanently
visible and audible participants, meticulous radiological
demonstration of imaging studies, and common meeting
sign-in and sign-out. However, based on our own experi-
ence of online MDTMs, we believe it is preferable to have
participants muted when not speaking in order to avoid
unpleasant echoes and undesired and distracting back-
ground noises. Kerawala et al also recommended the use
of a ‘users’ guide’ provided to participants in case of IT
problems, the use of an ‘MDTM checklist’ at the begin-
ning of each meeting to ensure that potential errors in
process are minimised, and that outcomes of the online
MDT discussions are circulated by e-mail for clinical
record-keeping [17]. An awareness of human factors, such
as increased difficulty to concentrate during remote meet-
ings, the need for short breaks during longer meetings,
and distraction and multitasking, is important in order to
mitigate these and enhance the experience of online
MDTMs [18]. This approach to online MDTMs should
facilitate members’ active participation and enable robust
interdisciplinary discussions.

As supported by our findings, we understand that the ma-
jority of radiologists would favour the return to in-person
MDTMs but a large proportion of these would accept the
continued use of online MDTMs in combination with in-
person MDTMs (be it either a ‘hybrid’ meeting configuration
with simultaneous in-person and virtual audiences or alternat-
ing online and in-person meetings) following the end of the
current pandemic. These preferences may be influenced by the
size and location/s of the respondents’ institutions—for exam-
ple, online MDTMs may be more practical in larger institu-
tions with multiple sites across a city or a country by reducing
the need for commuting for each MDTM. The hybrid option
would allow participants who are unable to attend a live event
to do so virtually. In our view, hybrid meetings may be a cost-
effective option featuring the benefits of both in-person and
virtual meetings but integrating both platforms may present a
unique set of challenges. The biggest challenge facing hybrid
meetings are the different environments involved. Whether an
entirely virtual audience or a split virtual and in-person
audience, the meeting organiser must provide tools for
these groups to engage with one another and create an

inclusive audience experience. We recommend the fol-
lowing basic tools: the use of a large, high-resolution
central screen, ceiling-/desk-mounted or hand-held micro-
phones that are not sensitive to background noise and that
can distinguish who is speaking, easy-to-use and secure
videoconferencing software that accommodates screen
sharing so that every attendee can see the meeting content
and contribute to it, meeting room scheduling software to
plan the meeting time and schedule in advance, and read-
ily available IT support.

A limitation of our survey is the relatively small cohort
given that data was exclusively obtained from a subspecialty
radiological society. We find however the results to be reflec-
tive of the wider literature on the subject. As all respondents
were of varying seniority across the radiological oncologic
subspecialties and of varying geographic distribution, we be-
lieve our findings to be generalisable to the MDT at large.
Another limitation is that a portion of the respondents may
be in the early stages of using online MDTMs and their opin-
ions might be influenced by this. With time, participants
would be able to gauge their future role better. The sub-
jective nature of the study is an additional limitation; the
information recorded was based on recall and thus may
have inherent recall bias.

The shift to online oncologic MDTMs was feasible and
generally accepted by the radiologists surveyed. Online
MDTMs are a viable alternative to in-person meetings
enabling continued timely high-quality provision of care
with maintained coordination between specialties.
Technological shortcomings are the biggest barrier to
their widespread acceptance but may be overcome with
training, improved software, and readily available in-
meeting technical and IT support.
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