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Abstract
Since the beginning of the COVID-19 pandemic, several service fields have opted for virtual work as much as possible, in 
order to decrease the spread of the virus. Although several articles have now addressed the key issues in telecommunications 
and medical education, none have described the digital or virtual functionality of a professional society disease focused panel 
(DFP) or inter-institutional collaborations. This is extremely important as we believe that the virtual functioning of the DFP 
will be the new norm for years to come. In this article, we highlight the limitations in the functioning of DFP brought forth 
due to the ongoing pandemic, while also providing the digital technologic solutions to adapt and also maintain or increase 
its productivity.
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Introduction

The Society of Abdominal Radiology (SAR) mentors panels 
that include expert members from different disciplines and 
fields to conjointly form guidelines to optimize the diagnosis 
and management of specific diseases through clinical, edu-
cational, and research collaborations. Specifically, the SAR 
DFPs optimize medical education and research by bringing 
together radiology and non-radiology physician experts in 
a specific disease field. Success of a disease focused panel 
(DFP) relies heavily on the interaction among its mem-
bers and the formation of solid interpersonal relationships 
through meeting platforms provided by annual physical 

meetings and respective institutional multidisciplinary con-
ferences. These however, have been heavily restricted and 
compromised by the ongoing unprecedented Coronavirus 
disease 2019 (COVID-19) pandemic. Just like the effect on 
medical services and education, the functionality of DFPs 
have also been compromised by the pandemic. The pan-
demic has led to several challenges in the development and 
collaboration of DFPs due to restricted physical meetings, 
limited travel and almost altogether cancellations of physi-
cal radiology society conferences in lieu of virtual meet-
ings. This in turn could hinder medical advancements and 
discoveries dependent on collaborations. However, several 
technological advances and innovations have provided us 
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with opportunities to counter the limitations set forth by the 
virus [1], and adapt to maintain the functionality of the DFP 
by implementing measures for an uninterrupted educational 
experience [2, 3]. This article aims at describing the prob-
lems faced in initiating and operationalizing our DFP during 
COVID-19 pandemic, and also describes some of the solu-
tions which we applied to continue the growth of the panel.

Pre‑COVID operations

Annual meetings

Prior to the COVID pandemic, DFP members primarily met 
during the major annual meetings such as Radiological Soci-
ety of North America (RSNA) and SAR. Large conference 
rooms were reserved at the meeting venues for physical face 
to face meetings with discussions of annual goals, major 
advances, and planning. The initial inaugural physical meet-
ing was usually vital to introduce DFP members and per-
form icebreaking activities to familiarize members with one 
another, facilitate collaborations and discuss expectations 
and goals of the panel. Subsequent meetings were usually 
conducted via teleconferences and emails, which served as 
the major communication means for exchanging ideas and 
materials among members. Flow and sharing of data were 
also mainly through emails, or with limited use of cloud data 
storage systems.

Education through the DFP to SAR and non-SAR mem-
bers has largely been in the form of lectures and CME pro-
grams physically delivered at various society meetings or 
invited physical lecturers at different institutions. Various 
group text or chat applications like WhatsApp (Facebook, 
Inc., Menlo Park, California) and Telegram (Telegram FZ 
LLC, London, United Kingdom) were often used and are 
still being used for group communication. To learn and 
spread the knowledge at a global scale, social media plat-
forms, such as Twitter (Twitter, San Francisco, California), 
continue to be important tools [4] for communication.

Post‑COVID operations with technologic 
optimization

Background

Established in the early weeks of pandemic at 2020 annual 
meeting, Neuroendocrine DFP is one of the newest SAR 
DFPs. It has 24 members and 14 consultants spanning 13 
institutions from 12 different states in North America. We 
quickly adapted to limit the impact of the loss of physical 
meetings and face to face collaborations during the develop-
ment of our DFP. The effects of the pandemic could be seen 

during SAR 2020 Annual Meeting. Unfortunately, some 
of the DFP members and chairs were not able to attend, 
either due to the risk of infection or due to institutional 
travel restrictions in addition to some expected absentees 
from other conflicts. A follow-up virtual conference was 
scheduled soon afterwards to discuss the deliverables, and 
much of the DFP’s further growth happened via emails and 
virtual meeting collaborations due to quick digital adapta-
tion of the panel.

Virtual meetings

During the current COVID-19 pandemic, the need for novel 
tools to optimize virtual collaborations have accelerated. 
Many institutions are trying to improvise on safe function-
ing and learning while practicing social distancing with use 
of new technologies such as Webex (Cisco systems, Milpi-
tas, California), Zoom (Zoom Video Communications, San 
Jose, California), Microsoft Teams (Microsoft, Redmond, 
Washington), and Google Meet (Google, Mountain View, 
California) [4–10]. These tools are easily accessible due to 
their cross platform functionality on several devices includ-
ing desktops, laptops, tablets, and smart phones [5]. Several 
authors [2, 11] have described how web-based conferencing 
can be used to continue medical care and education while 
respecting social distancing. The DFP has adopted similar 
practices since meetings have become virtual (and may be 
more frequent) through the use of web-based platforms of 
Zoom and Cisco WebEx (Fig. 1). Screen sharing (Fig. 2) 
allows the presenter to share material with rest of the mem-
bers [12, 13]. Microsoft Teams’ platform allows multiple 
functions including its ability to act as a cloud system with 
OneDrive (Microsoft, Redmond, Washington) similar to 
Google Drive (Google, Mountain View, California) where 
documents can be shared and simultaneously edited by sev-
eral DFP members [4, 14, 15].

These user-friendly platforms provide some social and 
virtual presence and means of digital collaboration [16]. 
Turning on video cameras by the members allows real-
time face to face interactions and may provide more depth 
to the interpersonal connection which to some extent, may 
be similar to that of physical meetings. Virtual meetings 
also decrease the time spent physically arriving at a loca-
tion, and the participants can access the meeting at their 
convenience. We implemented several features to maxi-
mize efficiency and interaction among the members dur-
ing the meetings. Personal or group chatting, live polling 
to support audience response system (Fig. 3), as well as 
“raising hand” options have improved the smoothness of 
virtual meetings [4]. In fact, by implementing these tools, 
virtual meetings have become more fruitful than physical 
meetings by minimizing time lost due to travel or other 
commitments that may conflict with members’ physical 
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presence while improving attendance at the same time 
due to accessibility. We believe that this may be the new 
norm for years to come given the relative convenience and 
increasing comfort with virtual format.

Meeting minutes (recording and storing)

Easy to use recording features on virtual platforms or record-
ing of the virtual meetings using third party applications 

Fig. 1   Virtual framework of a 
Disease Focused Panel during 
the COVID pandemic. This 
figure shows some different 
common platforms that can be 
used to have successful virtual 
meetings

Fig. 2   An example of WebEx’s screen sharing option. Interaction with the members is easy and effective both visually and audibly through mes-
saging, annotation, and audio
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such as Snagit (TechSmith, Okemos, Michigan) and Zoom 
allow easy capturing of meeting minutes. These recordings 
can be stored on shared cloud storage system drives such as 
Box (Box, Redwood City, California), Dropbox (Dropbox 
Inc, San Francisco, California), OneDrive or Google Drive 
with access to all DFP members at their convenience [17]. 
This allows the panel member absentees to stay tuned to the 
DFP’s latest advancements.

Surveys

Prior to the COVID pandemic, DFP members used to give 
in-person feedback following any meeting to improve 
future functionality. Getting feedback may be sometimes 

challenging during virtual meetings due to concomitant 
feedback or occasionally noise from forgetting to mute a 
call. In that case, the panel members can use the private 
or public chat box feature of the platform and share their 
views, questions and suggestions. This helps capture real-
time feedback and necessary improvements can be imple-
mented quickly and efficiently. Automatic post-meeting 
surveys can be built when scheduling the meetings or 
developed separately with independent vendors such as 
Qualtrics (Qualtrics XM, Seattle, WA and Provo, Utah). 
We have found that these surveys make it easier to rate 
how well the DFP is meeting its objectives, and also pro-
vide direct input on how to improve the DFP functionality 
and streamline virtual interactions.

Fig. 3   An example of the poll-
ing option provided by Webex 
showing the possible answers to 
a specific question along with 
the results in percent and bar 
graph format as well as the time 
remaining for the poll
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From the specific disease point of view, as different 
institutions may use different imaging protocols and prac-
tices, relevant questionnaires can be built and dissemi-
nated among the DFP members using shared spreadsheets 
or survey tools such as Google Forms (Google, Mountain 
View, California). We are in the midst of building such 
a questionnaire for information on imaging practices for 
neuroendocrine tumors. We anticipate that it will help us 
identify trends in imaging and clinical practice in various 
institutions throughout the country, understand the exper-
tise each member brings and prepare guidelines to adapt 
best practices in the field. This provides a unique way of 
creating surveys by multiple members editing and revis-
ing questionnaire documents simultaneously with tracked 
changes or at individual’s convenience without sacrificing 
security, fidelity and quality of data [18]. There is also 
no need to wait for feedback from one member before 
sending the document to the next member and so on, thus 
saving valuable time. This also avoids confusion of multi-
ple revised versions of the documents through traditional 
email approach.

Education

One of the DFP’s ultimate goals is to expand knowledge. 
We started this via case of the month and web-based lec-
tures and webinars every 2nd month. A shared Google 
Spreadsheet was used for members to sign-up and con-
tribute the cases to upload periodically on the SAR DFP 
webpage, which is accessible to the public. The lectures 
are given by expert clinicians, surgeons and radiologists 
to discuss imaging, staging/grading and multidiscipli-
nary management of neuroendocrine tumors which help 
expand the members’ knowledge. The virtual nature of 
these presentations make them more interactive as the 
small group can interject, ask questions or place ques-
tions in the chat box during the presentation. Thus, web 
lectures, webinars and even symposia can be conducted 
with contribution from the experts remotely, and they can 
be easily recorded, stored for future use, and/or dissemi-
nated for educational purposes. Even recorded video clips 
from multiple remote speakers can be edited, trimmed and 
merged together, to create joint lectures and presentations 
[19]. We created a similar joint symposium for SAR by 
optimizing and merging video clips of multiple multidis-
ciplinary case presentations and lecture video clips of our 
11 remote DFP speakers. Additionally, social media han-
dles (like Twitter) can be used to disseminate the informa-
tion, education and for updates on the latest advancements 
and discoveries in the field among DFP members, society 
and the community at large [4].

Data sharing and research

In order to maximize productivity during or after the pan-
demic, several shared digital technologic tools can be used 
to encourage collaborations among the DFP members for 
remote research [20]. In our case, we prepared a shared 
Google document for members to share research ideas 
remotely and share scientific articles they have published 
in the field of DFP interest. Multiple members could again 
access and edit the document at the same time, avoiding the 
delay of passing the document among members and avoiding 
multiple revised document versions among the 24 members 
and 14 consultants of our DFP. Shared documents on differ-
ent platforms (e.g. Google Docs) can also be used to formu-
late a plan for writing manuscripts and white papers, where 
each member can sign up to write a section of their choice/
interest and expertise. These platforms can also be uniquely 
used to share and jointly write the manuscripts by remote 
multi-institutional authors simultaneously with tracked 
changes minimizing the redundancy in the paper. Users 
can also cite the references while editing the shared docu-
ments. For example, some citation management software 
like Paperpile (Paperpile LLC, Cambridge, MA), RefWorks 
(Proquest LLC, Ann Arbor, MI), Sciwheel (Sciwheel Lim-
ited, London, UK), Zotero (Zotero, Fairfax, VA), ReadCube 
Papers (ReadCube Papers Enterprise, Cambridge, MA) all 
support citations and bibliography management[21, 22] in 
Google Docs. Sometimes, this may need a work-around 
when using digital products from different vendors based 
on compatibility issues. For example, while using Endnote 
(Clarivate Analytics, Philadelphia) citation manager, travel-
ling library can be shared and synced among multiple users, 
and references may need to be copied-pasted (or dragged-
pasted) to shared Google Doc for latter formatting of the 
citations in the Microsoft word document.

Virtual platforms such as zoom or WebEx can be eas-
ily used to share images for interpretation, education and 
research. The images must be deidentified on the PACS (Pic-
ture Archiving and Communication System) and presented, 
and the imaging findings can be interpreted and documented 
remotely. Interestingly, this can improve efficiency since dif-
ferent readers can work in parallel while being blinded to 
patient information and the other readers’ results. Each indi-
vidual reader can then decide to fill in scoring information 
either in common passcode and PHI protected database such 
as Research Electronic Data Capture (REDCap, Vanderbuilt 
University) or into an Excel spread sheet. Currently, our DFP 
is trying to establish a cloud storage system for creating a 
common shared imaging repository of HIPAA compliant 
de-identified image data sets for educational and research 
purposes, which may allow the collaborators to work inde-
pendently on the imaging datasets at their convenience [23]. 
For DFP members naïve to this technology, research intern, 
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fellow or designated member of the DFP can help co-ordi-
nate with cloud system education and research.

Limitations

One of the main limitations in virtual meetings and opera-
tions is digital literacy. Members who are less tech savvy 
might find it difficult to transition completely virtually. 
Unfortunately, during this time of need, virtual communi-
cation was not a choice and all of radiology had to use tel-
ecommunication. For example, in a recent internal survey 
in our DFP, we found that almost all (96%, n = 25/26) of 
the responding participants learnt about some, several or all 
of the enquired digital conferencing platforms during the 
pandemic (Fig. 4), and 61% (n = 16/26) had some difficulty 
using these platforms in the early phase of the pandemic. 
About 46% (n = 12/26) had to sometimes even stop or post-
pone their presentation due to difficulty in navigating the 

platform (Fig. 5). Several methods have been implemented 
by vendors to simplify the use of their programs and make 
them user friendly, or through instructions ranging from 
written tutorials to walkthrough videos. About 23% of the 
respondents in our DFP survey needed to watch some kind 
of tutorial for use of one or the other digital platform. As 
reported by other studies, although some programs may 
require time to get adjusted, we observed that the learn-
ing curve was quick for the DFP as witnessed by the lack 
of difficulties in later meetings [24, 25]. Regarding multi-
institutional research among different authors, there may still 
be issues with all readers getting together at the same time 
for consensus studies, and may need lot of co-ordination. 
There may also be potential issues of HIPAA compliance 
and Institutional Review Board approvals, as with most 
other multi-institutional trials [26, 27]. Although these vir-
tual platforms provide a social component, the differences in 
people’s location can be distracting due to background noise 
or motion in a person’s webcam [24]. When bothersome, this 

Fig. 4   a, b Bar diagrams cre-
ated from the results of internal 
survey among the members 
(n = 26) of a disease focused 
panel showing the prevalence 
of knowledge of various digital 
conferencing platforms in the 
members prior to a CPVID-19 
(corona virus-19) pandemic and 
prevalence of new knowledge 
acquired about the platforms 
during b the ongoing CPVID-
19 pandemic
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can be avoided by having attendees mute their microphone 
or switch off their camera.

The greatest limitation for our heavy use of technology is 
that technical errors are inevitable. During the first meeting 
at Maui, several members had to join meetings through a 
regular phone call. As a result, several members’ audio was 
difficult to discern, and they were unable to view the docu-
ments shared visually with the physically present members. 
Power outages due to local or natural disasters cannot be 
avoided and so is the risk of poor wireless fidelity signals 
that are also dependent on the local weather [28]. Addition-
ally, software updates/maintenance may render them una-
vailable for use. Although these may occur, most of the time 
they are brief and do not significantly affect the smoothness 
of online meetings. Additionally, the wide array of software 
at hand has given us the benefit of switching to a different 
platform should difficulties arise.

Conclusion

Amidst the currently unprecedented COVID-19 pandemic 
with the strong need for social distancing, virtual web-based 
platforms have significantly innovated and reshaped the way 
we engage with our peers for inter-institutional multidisci-
plinary or DFP collaborations. These have allowed us to 
continue to foster a sense of community with virtual face to 
face interactions when isolation has become a bitter truth of 
our everyday life. Technologic advances with virtual meet-
ing platforms have played an important and useful role in 
improvising and boosting the functioning of the DFPs. As 
more radiologists gain familiarity with the broad array of 
technological offerings available, we anticipate that the con-
venient and user-friendly virtual format will persist for years 
to come, even when the pandemic subsides.
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