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Abstract

Background: SARS-CoV-2 poses challenges to medical education. Radiology is remarkably poised for such burdens, given
its considerable dependence on various technologies. Objective: The objective of the study was to investigate infrastructur-
al and procedural changes in a radiology department (RD) in response to the pandemic and the academic impact these
changes generated. Methods: The RD of the UANL sustained significant alterations to maintain its residency program’s in-
tegrity. Explored modifications include: Implementing remote learning opportunities, real-time software and technologies, and
virtually administered competency evaluations. Results: Despite departmental adaptations, the RD preserved the overall
quality of resident education with an increased specialty in June and July of 65.2%. The total number of academic activities
more than doubled compared to June and July of 2019. Remote technologies allow for the continuance of medical training
and maintained interactions with peers and attending physicians. Conclusion: Radiology training must continue amidst the
pandemic. For this to occur, traditional radiology training must change. Interventions must preserve the educational integrity
of the residency programs while minimizing risk to trainees. While these changes were necessary to combat viral spread,
their proven utility may prompt sustained medical training integration.
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education.

maximum capacity. Concerns for provider safety have
only further complicated the delivery of health-care ser-
vices, necessitating innovative measures.

The novel coronavirus also poses significant
challenges to medical education. Residency programs

Introduction

SARS-CoV-2 (coronavirus) has severe societal impli-
cations. The viral spread has occurred at an unprece-
dented rate, with nearly every country reporting con-
firmed cases within a matter of months. On February 28,

2020, Mexico confirmed its first known case of COVID-19.
Despite extensive country-wide measures, Mexico has
yet to achieve an identifiable plateau concerning daily
new cases or deaths. Given an ever-rising patient bur-
den, the country’s health-care system has all but reached
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globally have struggled to meet heightened provider
demand while not subjecting trainees to unnecessary
risk. The pandemic’s novelty has led to a non-uniform
global response in this regard, with many program di-
rectors now being forced to cope in ways that potentially
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compromise the academic rigor of their respective
programs.

Radiology is perhaps, of all the medical specialties,
best suited to adapt to the COVID-19 era, given its al-
ready extensive integration with available technologies.
However, literature that elucidates how best to utilize
such resources remains scarce. The radiology depart-
ment (RD) of the Autonomous University of Nuevo Ledn
worked swiftly during the pandemic to promote changes
in their radiology residency program’s infrastructure. Al-
though only implemented at a single hospital, the re-
ported interventions are likely applicable to other
institutions.

Health4theWorld and the RD at the UANL collaborat-
ed during these challenging times, culminating in cre-
ating the Health4theWorld Radiology Chapter at UANL.
The COVID-19 educational initiatives adopted at the
UANL were discussed in a COVID-19 preparedness
series of webinars so that trainees worldwide could
benefit from the innovative educational models adopted
at the UANL.

Materials and methods

A period of preparation between March and April was
required to develop strategies and protocols needed to
keep the residency program active. Specifically, the de-
partment aimed to respond to the pandemic in the fol-
lowing ways:

Guiding Principles:

1. Minimize interruptions in trainee education as much
as can feasibly be done

2.Provide working environments for residents that do
not compromise safety

3.Devise interventions that do not hinder critical inter-
actions between trainees and faculty

4. Utilize other educational and communicative modali-
ties to promote maintenance of departmental
functionality.

Interventions

Drastic measures were necessary to reduce hospital
presence. The department implemented a split sched-
ule whereby half of all radiology trainees were to report
to the hospital while the others were instructed to re-
main home. The department scheduled the groups to
switch locations every 2 weeks, allowing an equitable
distribution of in-person training.

For home-based trainees, the department established
workstations within their respective locations. Residents

were required to engage in clinical duties for a minimum
of 8 h/day, with mandatory monthly progress reports,
including reviews by professors of the radiology service,
interesting case discussions, etc. (Fig. 1A). A hospital
enabled computer, a portable tablet (Fig. 1B), a web-
cam, software such as YouTube Live (YouTube, LLC,
San Bruno, CA. 2013) and Microsoft Teams (Microsoft
Corporation, Redmond, WA. 2017), a media streaming
program, and a collaborative platform were all included.
In addition to image interpretation, clinical responsibili-
ties included compulsory morning sessions with classes
scheduled for the whole year taken from the curriculum
of European and American Radiology Society, Grand
Rounds every day, Rad Primers assignments, and Rad
Primers reading time, accumulating at least 20 h of
reading time per day, and tumor boards with other hos-
pital services.

As the number of patients received by the hospital has
decreased significantly since the pandemic’s onset, it
was impossible to equitably compare the number of
studies performed before and during COVID-19. Howev-
er, radiology residents were required to interpret all daily
radiological studies assigned at each workstation.

Results

Following the establishment of a new online format
for academic activities, the RD observed a 30.7% in-
crease in the total number of activities held from March
to July (Table 1). Independent activities such as intrade-
partmental sessions, tumor boards, Grand Rounds, and
webinars also observed improvements. While tumor
boards notably doubled in frequency from 2019 (19 vs.
38), the number of Grand Rounds (0 vs. 43) and webi-
nars (6 vs. 41) were the most pronounced changes.

Activities held by the department for specific months
also showed trends. The year 2019 had no webinars
from March to June (Fig. 2). For the year 2020, April
was the only month without a webinar, with all other
months showing increases compared to 2019. Besides
these, the RD held intradepartmental sessions with in-
creasing frequency during each month of the pandemic,
contrasting the variable pattern observed in the prior
calendar year (Fig. 3).

The early stages of the pandemic experienced a de-
crease in the frequency of academic activity. A 26.2%
reduction was noted in total educational activities for
March 2020 (30) compared to March 2019 (42). This
trend was also apparent for April, sustaining a 33.3%
reduction.
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Table 1. Total amount of academic activities made between March-July in 2019 and 2020

Year Intradepartamental Sessions Tumor Boards Interdepartamental Sessions Grand Rounds | Webinars | Total
2019 90 38 n 0 6 205
2020 101 19 64 43 4 268
Activities Hours Week 1 Week 2
M|T|W[T|F AR A LE

Daily morning session (8:00 am) 1h/day

Research 2-3h/day

Professor review of RS daily cases. 2-3h/day

Reports 2-3h/day

Interdepartamental Sessions (Tumor board) 1h/day

Rad Primer 1h/day

Interesting Cases Discussions (Grand Round) |  1h/day

Healthy hour * 1h/dia

Session Prep. 1-2h/day

Webinars 1-2h/day

Interesting Radiology research articles discuss  1h/day

RS independent sessions 1h/day

Figure 1. A: trainees were required to engage in activities for a minimum of 8 hours/day. B: an example of an At-

home personalized workstation.

2019
25

——Intradepartamental

20 Sessions

\ /\
N /S O™
15 o
Interdepartamental

10 Sessions
/ ——Grand Rounds
5
~ /

March April  May June July

——Tumor Boards

~——Webinars

Amount of Academic Sessions

o

2020
g 45
5 40 —— Intradepartamental
2 35 / Sessions
: /
o 30 —— Tumor Boards
§ 25 / | |
§ 20 nter(?epartamenta
2 / Sessions
< 15
S 1o /7_\ —— Grand Rounds
-
c —
é 5 \L/V —— Webinars
< March April  May June July

Figure 2. Departmental academic activities from March
to July 2019.

For May 2020, the department nearly performed the
same number of academic sessions as in May
2019 (44 vs. 45). By June 2020, total activities under-
went an increase of 65.2% compared to June
2019 (76 vs. 46). Gains were further amplified in July
2020, in which the total number of academic activities
more than doubled compared to July 2019 (101 vs. 48).

Discussion

RDs should rapidly deploy technology solutions that
allow radiologists to contribute remotely at distant work
sites or from home, including examination protocolling,
interpretation, and multidisciplinary case discussions. For

Figure 3. Departmental academic activities from March
to July 2020.

trainees, these measures may mean a decreased need
for on-site work and increased scheduling flexibility™.

Remote learning

Literature has well elucidated the efficacy of remote
learning protocols, but information regarding its use at the
level of a radiology residency is deficient?. Furthermore,
remotely instituted workstations represent a novel ap-
proach to resident education. In this way, residents can
continue diagnostic interpretation of various imaging mo-
dalities, including X-ray, magnetic resonance imaging,
and computed tomography (CT). Remotely accessible
films preserve patient care continuity, this being especially
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important for patients requiring serial imaging or those
with complex pathologies. Following hospital exposure, a
2-week period of home-based learning is paramount and
coincides with nationally recommended quarantine guide-
lines. Should COVID-19 be contracted during hospital
rounds, symptoms are likely to present within the 2-week
home period before the resident would typically return.

Microsoft Teams allows for real-time interpretation of
radiological studies and crucial interactions between
trainees and more experienced colleagues®. Further-
more, YouTube Live permits the continuance of daily
morning sessions while adhering to social distancing
recommendations. The ease with which the department
implemented such software may represent a favorable
indication of their various utilities.

The department has also become significantly more
active in other regards, including increasing participa-
tion in virtually held national and international seminars.
This intervention is of particular importance for trainees,
as it helps to facilitate continued educational discourse
between otherwise isolated colleagues. This interven-
tion may have extended value, as it mitigates many
challenges associated with physical attendance of such
events, such as travel and lodging costs.

Competence evaluation

Before COVID-19, residents were evaluated by senior
physicians using written forms requiring in-person
attendance. Since the pandemic, senior physicians have
conducted evaluations in a virtual format utilizing the
previously mentioned resident workstations. Residents
are provided feedback by two senior physicians on con-
cluding radiological assessments, which test a trainee’s
ability to interpret and describe image findings accurate-
ly. Interestingly, this adaptation offers a potential benefit
compared to written evaluations. Feedback is more rap-
id and trainees, regardless of location, can follow the
identification of crucial pathologies by more experi-
enced radiologists in real time*. After the resolution of
the pandemic, studies should explore the efficacy of
implementing this feedback modality.

Given that the total number of images interpreted by
trainees has decreased due to COVID-19, it is essential
to consider potential resultant consequences. The “Core
Exam” and “Certifying Exam” are nationally recognized
measures of diagnostic radiology competence. The cer-
tifying college administers the tests after 36 months of
residency training and 15 months after completion of
residency, respectively. A correlation between the num-
ber of images interpreted during training and subsequent
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test score has been established®, but the influence of
other modalities’ compensatory use as described in this
manuscript is unknown. Future investigations to com-
pare scores achieved by pre- and post-pandemic co-
horts are theoretically possible and may reveal any
COVID-induced deficiencies, should they be present.

Academic activities

At the start of the pandemic, academic activities were
significantly affected (Fig. 3). The RD experienced de-
creases in total activities for March and April versus 2019
(Fig. 2). Such declines were transient, however, and
would ultimately recover in May. By June and July, the
gross number of academic activities would far exceed
levels seen in 2019. The growth sustained in this specific
activity was theatrical. This growth may be an early in-
dication that the RD maintains certain changes in oper-
ations more easily or that the RD believes Grand Rounds
to play a more significant role in departmental function-
ality, so the RD emphasized them it is also important to
note the asymmetric increase in some activities’ frequen-
cy over others, Grand Rounds being an example.

Mandatory morning sessions were broadcast virtually
by Microsoft Teams and YouTube Live, allowing home-
based residents and faculty to attend and interact in real
time. Similarly, the sessions were recorded and posted
to the RD’s YouTube channel, easily accessible to at-
tendees and the public.

The RD held virtual Grand Rounds in place of tradi-
tional auditorium gatherings. This measure facilitated
discussion by residents on critical radiological cases
managed by the department. The use of a virtual format
has been well-received by residents. According to a
recently administered survey, 97% of residents indicat-
ed that they were “satisfied” or “very satisfied” with
Grand Rounds, despite the format change®.

The use of a “healthy hour” by residents and radiolo-
gists has been strongly encouraged amidst the pandemic
to promote mental well-being and minimize elevated
stress due to the pandemic. Encouraged activities includ-
ed exercising, yoga, literary reading, and meditation.

Conclusion

Radiologist participation in patient healthcare is an
important determinant of patient outcome. Hospital pres-
ence, while currently reduced, should not hinder render-
ing essential radiology services. As such, adaptations
undertaken to mitigate viral spread must be efficacious
and cause minimal changes in clinical output.
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Resident training can and must continue during the
pandemic. Remote technologies allow for acquisition of
medical knowledge and evaluation of trainee progres-
sion while significantly reducing viral transmission. Ad-
aptations such as telemedicine, teleradiology, and vir-
tual interdepartmental interactions have now become
necessary but may persist as standard inclusions in the
deliverance of radiologic services.

Limitations

It is important to note that changes undertaken by the
Autonomous University of Nuevo Leén’s RD may not be
applicable in every circumstance. Those with restricted
remote internet access and those without the necessary
hardware and software may find difficulty implementing
such changes®. Furthermore, the university is a major
academic institution. Programs with reduced staff and
trainee populations may be unable to sustain imple-
mented modifications to the degree described in this
article. Despite these limitations, the principles, and
their derived changes, serve as valuable lessons for all
attempting to mount an effective pandemic response.
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