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Letter: Implementation of a Neurosurgery
Telehealth Program Amid the COVID-19
Crisis—Challenges, Lessons Learned, and a
Way Forward
To the Editor:
With the outbreak of the global coronavirus 19 (COVID-19)

pandemic, the world’s population has been forced to rapidly adapt
to a new reality. “Social distancing”—a term virtually unknown
6 mo ago, has now driven radical changes in many of our time-
honored practices. As the COVID-19 crisis unfolded, it became
apparent that the traditional face-to-face encounters, which are
a cornerstone of neurosurgical practice, would be both unwise
and unsafe. It was during these times that telehealth was quickly
recognized as a part of the solution. While telehealth was initially
conceived as a means of serving rural and underserved areas, many
subspecialties have now come to embrace it as a tool in delivering
comprehensive healthcare.1-6
At our institution, much like at many other major academic

centers, an extremely rapid roll-out of a telehealth program for
the neurosurgical department was performed. In this letter, we
present our experience with this implementation.

FIGURE 1. Completed visits with the provider for both in-person and telehealth visits from March 2, 2020 until April 17, 2020. The
dashed line is a linear trend line for the completed telehealth visits.

OVERVIEW

The quantitative data for this analysis were collected by
querying the electronic medical record. Additionally, informal
interviews were also conducted with residents, fellows, nurse
practitioners, and administrators in an attempt to represent the
multiple different perspectives on the telehealth implementation.
As the implications of the COVID-19 epidemic became

apparent, our department began a self-imposed ramp-down of
clinic activity by the second week of March. Using the weekly
average clinic volume from March of 2019 as our “pre-COVID”
baseline, this amounted to a 10% decline in face-to-face visits for
the second week of March, a 62% decline for the third week of
March, a 90% decline for the fourth week of March, and a 96%
decline by the first and second weeks of April (Figure 1).

Acknowledging these changes and the growing need for an
alternative means of ensuring ongoing care, our institution began
to deploy telehealth capabilities. Within the first week of imple-
mentation, these efforts amounted to a 19% recapture in total
patient visits. By the second and third weeks, this number
increased to 52% of baseline activity, and by the fourth week,
70% of baseline activity had been recaptured.
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FIGURE 2. Process map illustrating the telehealth workflow for the Department of Neurosurgery.

TECHNICAL CHALLENGES

While there are various technological platforms that can be
employed for a telehealth program, our university utilized the
Zoom (Zoom Video Communications Inc, San Jose, California)
application in conjunction with our electronic medical record
platform (Epic, Epic Systems Corporation, Verona, Wisconsin).
This meant that our patients needed to download not 1 but 2
separate applications in order to participate in a Zoom encounter.
Therefore, to ensure clear and consistent steps were followed prior
to each visit, a detailed workflow for a process map was created
(Figure 2). Additionally, advanced encryption and restricted link
distribution were used to ensure information security and patient
confidentiality.
One of the major technological challenges faced early on was

the uploading of patient images into our Picture Archiving and
Communication System (PACS). In order to circumvent the
traditional loading of images via disks, we were able to rapidly
execute an agreement with a company providing an image-sharing
platform—Ambra (Ambra Health, New York, New York). Since
Ambra is already being utilized by 65 hospital systems in the state
of Florida, this represented a tremendous opportunity to improve
clinic workflow for both patients and clinicians.

BARRIERS TO ACCEPTANCE

Previous research has discussed the concept of “eReadiness” and
“telehealth readiness.”7-9 “eReadiness” refers to a community’s
willingness to participate in telehealth and can be measured by
capacity for change, along with perceived need for change.7-9
With regard to “capacity for change,” our institution was well-
positioned due to previously allocated resources for a telehealth
implementation. The second component of eReadiness,
“perceived need for change,” was also generally less of an
issue due to the state-wide “shelter-in” place order.
Age may also play a role in widespread adoption, as patients

with advanced age may be constrained due to a lack of techno-
logical savvy. In these cases, we used one of the following 2
solutions: (1) the visit was converted into a telephone visit, or
(2) the patients were instructed to present to the emergency
room (if symptoms were concerning). Socioeconomic factors also
clearly play a role in accessibility to telehealth. Indeed, while many
of us take our smartphones and laptops for granted, these are
resources thatmany individuals in underserved areasmay not have
access to.
To gauge the true patient experience in the long term, we

have also worked to institute the Press Ganey “Telemedicine
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for Medical Practice Survey,” which more accurately reflects the
challenges and experiences of a virtual encounter.10 This new
survey will include the traditional postclinic questions along with
questions specific to a telehealth setting.10

PATIENT SELECTION

While telehealth has many benefits, there are clearly some
patients who are more well-served than others. Indeed, while the
spine service achieved an almost 60% recapture of the weekly
volume, the brain tumor service achieved only a 30% recapture
rate. Multiple reasons may explain this striking discrepancy. First,
spine patients are likely aware of symptoms resulting from their
pathology such as pain or weakness and thus are likely to seek
out specialist evaluation. In contrast, outpatient cranial imaging
for softer indications (such as nonacute headaches) that lead to
incidental discovery of brain tumors is likely to be less often
approved, decreasing their diagnoses and referral to neurosurgical
oncologists. Additionally, many referring subspecialists such as
medical oncologists and neurologists may have a reduced clinic
volume, further decreasing the discovery of new brain tumors. A
second possible explanation for a larger percentage of patients seen
compared to baseline in spine than cranial is that spine patients
are often booked for clinic appointments many weeks out and
therefore there is a larger backlog of patients waiting to be seen.

CONCLUSION

Telehealth implementation for outpatient neurosurgical clinic
visits is feasible during the COVID-19 pandemic era with a
careful analysis of technical considerations and patient selection.
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