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Telemedicine in vascular surgery during the coronavirus

disease-2019 pandemic: A multisite healthcare system experience
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ABSTRACT
Objective: To assess the introduction of telemedicine as an alternative to the traditional face-to-face encounters with
vascular surgery patients in the era of the coronavirus disease 2019 (COVID-19) pandemic.

Methods: A retrospective review of prospectively collected data on face-to-face and telemedicine interactions was
conducted at a multisite health care system from January to August 2020 in vascular surgery patients during the COVID-
19 pandemic. The end point is direct patient satisfaction comparison between face-to-face and telemedicine encounters/
interactions prior and during the pandemic.

Results: There were 6262 patient encounters from January 1, 2020, to August 6, 2020. Of the total encounters, 790 (12.6%)
were via telemedicine, which were initiated on March 11, 2020, after the World Health Organization’s declaration of the
COVID-19 pandemic. These telemedicine encounters were readily adopted and embraced by both the providers and
patients and remain popular as an option to patients for all types of visits. Of these patients, 78.7% rated their overall
health care experience during face-to-face encounters as very good and 80.6% of patients rated their health care
experience during telemedicine encounters as very good (P ¼ .78).

Conclusions: Although the COVID-19 pandemic has produced unprecedented consequences to the practice of medicine
and specifically of vascular surgery, our multisite health care system has been able to swiftly adapt and adopt tele-
medicine technologies for the care of our complex patients. Most important, the high quality of patient-reported
satisfaction and health care experience has remained unchanged. (J Vasc Surg 2021;74:1-4.)
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Telemedicine is the use of electronic, digital, Internet-
based, or telephone-based communication for direct
patient care and it has been a topic of interest for
the past 25 years.1-4 However, it had not reached gener-
alized implementation owing to a myriad of chal-
lenges, including reimbursement, accessibility,
monitoring of quality, patient confidentiality, local
and national legal oversight and liability, and Internet
speed, among others.3-9 Although there are sufficient
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data to suggest that telemedicine positively affects
the delivery of preventive health care in multiple areas
of medicine,9-12 virtual care also provides us with the
opportunity to reach those individuals, who would
have significant difficulties accessing health care owing
to the remoteness of their location or physical
inability.9-12 Since the declaration by the World Health
Organization on March 11, 2020, of the coronavirus dis-
ease 2019 (COVID-19) pandemic, there has been an
urgent need to build, reinstate, and/or revise telemed-
icine programs that were previously either nonexistent
or dormant. Further, the Centers for Medicare and
Medicaid Services enacted emergent legislation allow-
ing telemedicine to flourish.13-15 In fact, our own Society
for Vascular Surgery recommended during our Town
Hall on Telemedicine,16 the use of technology to allow
for efficient communication among physicians, health
care professionals, and patients.17 It has been clear
that implementation of telemedicine can optimize
personal safety, guarantee continuity of patient care,
reduce the use of personal protective equipment,
decrease patient travel time and cost during this finan-
cially unstable times, and decrease environmental
pollutant emissions.18 The goal of our study was to pro-
vide preliminary assessment regarding patient
1
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Fig 1. Visits broken down in face-to-face interactions,
phone, and video across all three sites (Arizona, Florida,
and Minnesota).

ARTICLE HIGHLIGHTS
d Type of Research: Multisite health care system re-
view of telemedicine in Vascular Surgery during the
coronavirus disease 2019 (COVID-19) pandemic.

d Key Findings: The use of telemedicine has escalated
as an alternative to face-to-face encounters with pa-
tients owing to the COVID-19 pandemic and has
been extremely well-received by patients as evi-
denced by the results of the patient satisfaction
surveys.

d Take Home Message: Telemedicine has proliferated
as an alternative to face-to-face encounters during
this COVID-19 pandemic. Telehealth technology is
here to stay and has been well-received by patients
evidenced by the patient satisfaction surveys.
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satisfaction of their health care needs after the intro-
duction of telemedicine as an alternative to the tradi-
tional face-to-face encounters in vascular surgery.

METHODS
The Mayo Clinic Neurological, vascular and neurovascu-

lar Events With SARS-CoV-2 (MC NEWS) Study (institu-
tional review board No. 20-003457) is a retrospective
study of all patients affected by the COVID-19 pandemic
identified within the three major campuses of Mayo
Clinic, which includes hospitals in Arizona, Florida, and
Minnesota. Informed consent was not required for the
study, because it was deemed at minimal risk to patients.
Using the shared electronic medical record (Epic; Verona,
Wisc) and data obtained from the Enterprise Office of
Access, we identified patients within the practice of
vascular surgery from January 1, 2020, to August 6,
2020. Our control group included all encounters with pa-
tients, who were seen on face-to-face interactions before
the declaration of the pandemic on March 11, 2020. Our
study group included all encounters with patients, who
participated in telemedicine interactions with our
vascular surgery practice. The end point is a direct
patient satisfaction comparison between face-to-face
and telemedicine encounters/interactions before and
during the pandemic, which was provided by the Office
of Patient Experience Research. All of the data provided
are descriptive in nature and comparisons were made
using JMP Pro software version 14.1.0 (SAS Institute Inc,
Cary, NC).

RESULTS
From January 1, 2020, to August 6, 2020, a total of 6262

patient encounters were completed. Of the total
encounters, 790 (12.6%) were via telemedicine, which
were initiated on March 11, 2020, after the World Health
Organization’s declaration of the COVID-19 pandemic.
These telemedicine encounters were readily adopted
and embraced by both the providers and patients and
have remained popular as an option to patients for all
visit types across regions. The telemedicine encounters
are processed similarly to the live encounters; which
are all supported by Epic. As soon as the provider opens
the encounter with the patient, a new window with
commercially available conferencing software (Zoom,
San Jose, Calif) opens that allows for the video consulta-
tion to occur. There were regional discrepancies as ex-
pected in regards to the number of visits at each site,
likely owing to the differential volume of patients seen
at each campus (Fig 1). In addition, the higher percent-
age of telemedicine visits in Arizona as compared with
Florida and Minnesota, suggested an apparent trend for
early successful adoption and acceptance of telehealth
by both patients and providers (Fig 2). As part of our orga-
nization’s quality metrics, patients received a follow-up
survey, which is managed by a third-party provider19

regarding their level of satisfaction and overall health
care experience with virtual care. Overall patient
encounter experience was rated as very good for tradi-
tional face-to-face encounters 78.7% of the time. In com-
parison, telemedicine patient encounter experiences
rated as very good were 80.6% (P ¼ .78; Fig 3). Upon
further review of written feedback provided by patients
after a telemedicine visit, the inability to appropriately
use the technology was a common theme toward dissat-
isfaction. None of the comments were related to the
actual interactions or care received.

DISCUSSION
It is clear that telemedicine, although forced to evolve

quickly as a result of the COVID-19 pandemic, has
become part of our armamentarium on how to best
care for our patients. This technology is here to stay. It
has been recognized and embraced by multiple



Fig 2. Percentage of telemedicine visits across the three Mayo sites in Arizona, Florida, and Minnesota.

80.6%

78.7%

77.5

78

78.5

79

79.5

80

80.5

81

1 2

p=0.78

Telemedicine 
encounters, n=130

Face-to-face
encounters, n=560

Fig 3. Percentage of patients rating the visit/encounter as
very good.

Journal of Vascular Surgery Erben et al 3

Volume 74, Number 1
practitioners.16,20,21 Lin et al17 very eloquently spell out
how this technology can be included and enhance
the care for complex vascular surgery patients, who
require longitudinal assessment and frequent follow-
ups. Within our own multisite health care system, we
had the availability to use this technology as far back
as 2012. However, the pandemic was the perfect
impetus for this technology to flourish and be adopted
by patients and providers across all sites. Telemedicine
has expanded to include bedside video communica-
tion capability between patients and families22 and pa-
tients with members of the care team.23 Further,
remote patient monitoring has been deployed for those
individuals who are COVID-19 positive; however, not suf-
ficiently ill to be hospitalized.24 Our descriptive review
regarding the status of vascular surgery patient’s care
during the COVID-19 pandemic demonstrates how
this virtual care technology can be successfully intro-
duced and applied to our complex vascular patients.
Indeed, it is early to determine whether objective met-
rics of patient care/outcomes are met with telemedi-
cine. However, from the patient’s perception
standpoint, there is no detriment to the care provided
using this technology. We are still in the midst of the
COVID-19 pandemic and we will continue to follow
the evolution of telemedicine to assure that our pa-
tient’s needs are certainly met.

Limitations. The most obvious limitation is that the
COVID-19 pandemic is an ongoing problem and
although, patients’ perceptions seem to be positive to-
wards the use of telemedicine technology, we currently
lack objective metrics of assessing patient’s disease pro-
gression through this technology. Itwouldbeof interest to
observe ankle brachial indices in patients with claudica-
tion before the pandemic and 6 to 12 months after the
pandemic as a surrogate for improvement/worsening of
disease process during this unprecedented time. Second,
although telemedicine encounters include both tele-
phone encounters and video consultations, the initial de-
mand has been higher in the telephone visits, which we
believe will change as much more video visits become
popularized. Finally, we are only making assumptions in a
very small sampleof thepopulation,whohas access to the
technology and is willing to switch from previous face-to-
face encounters. Therefore, these findings may not be
generalizable to the rest of the population.

CONCLUSIONS
Although the COVID-19 pandemic has dramatically

changed the practice of medicine and specifically of
vascular surgery, our multisite health care system has
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been able to swiftly adapt and adopt telemedicine tech-
nologies for the care of our complex patients. Most
important, the high quality of patient-reported satisfac-
tion and health care experience has remained
unchanged.
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