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Limiting the spread of the disease is key to controlling the COVID-
19 pandemic. This includes identifying people who have been
exposed to COVID-19, minimizing patient contact, and enforcing
strict hygiene measures. To prevent healthcare systems from
becoming overburdened, elective and non-urgent medical pro-
cedures and treatments have been postponed, and primary health
care has broadened to include virtual appointments via telemed-
icine. Although telemedicine precludes the physical examination
of a patient, it allows collection of a range of information prior to a
patient's admission, and may therefore be used in preoperative
assessment. This new tool can be used to evaluate the severity and
progression of the main disease, other comorbidities, and the ur-
gency of the surgical treatment as well as preferencing anesthetic
procedures. It can also be used for effective screening and triaging
of patients with suspected or established COVID-19, thereby pro-
tecting other patients, clinicians and communities alike.

© 2020 Elsevier Ltd. All rights reserved.
Introduction

Since the emergence of the coronavirus disease (COVID-19) at the end of 2019, the healthcare world
has been struggling to address the resulting pandemic. It is the third zoonotic infection of the animal
coronavirus documented in humans within the past 17 years. Major efforts are directed at containing
the spread of the disease in the global population [1e3]. As a retroviral disease transmitted via airborne
droplets of the Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2), it is highly contagious,
and patients may be infectious even before they develop symptoms [2e5]. Epidemiologically, the
disease has reached a pandemic stage at which the surge of COVID-19 patients requiring complex
medical treatment has placedmany health care systems on the brink of collapse. In many places, access
to healthcare, diagnostic tools, and a healthy work force is limited, as are the local, regional, and global
availabilities of hospital and intensive care unit (ICU) beds, personal protective equipment (PPE), and
advanced critical care technologies such as renal replacement therapy, ventilators, and extracorporeal
membrane oxygenation (ECMO) [6e8]. Efforts to limit the spread of the disease and flatten the
coronavirus’ epidemiological peak surge have included enforcement of local, regional, or national
lockdowns and movement restrictions population-wide, as well as strict hygiene measures [6e8].
Healthcare systems around the world have undertaken extensive measures to reallocate and reorga-
nize the available resources [9], including limiting or completely eliminating in-person preoperative
evaluation visits. Telemedicine, using novel and existing virtual heath care technologies, allows
continuation of patient care, specifically in the perioperative arena, while limiting the spread of COVID-
19.

Among the measures used are postponing elective and non-emergency medical treatments,
minimizing contact both with and between patients, and enforcing strict hygiene measures [10]. The
key to controlling the current situation is to identify people with COVID-19 before they transmit the
disease to others. Novel technologies such as telemedicine may be useful in identifying such patients
while also enforcing social distancing, leading to effective screening for infectious disease. This protects
not only patients, but also health care providers (doctors, nurses, others) and communities.

What is telemedicine?

Telemedicine is a technology that provides remote diagnosis and treatment of patients and can be
used for long-distance clinical care, administrative tasks, as well as patient education [11]. It enables
around-the-clock communication between the healthcare provider and the patient through services
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such as secured phone or video calls, telephone text messages (SMS), and e-mail, as well as through
interactive mobile health applications, remote patient monitoring, home laboratory testing kits, and
online physician selection and appointment scheduling [12,13].

There are two types of telemedicine e synchronous and asynchronous or delayed. Synchronous
telemedicine allows realetime interaction between the clinician and patient, for example through a
secured video call, whereas asynchronous telemedicine provides information transferred between the
two parties with a delay, such as through data transfer, images and videos via e-mails or secure text
messaging applications. This form of communication enables reciprocal communicationwithout direct
risk of disease transmission, thus maintaining the continuity of patient care.

A Cochrane systematic review published in 2015 found similar outcomes for patients treated with
telemedicine and patients who met with clinicians face-to-face for chronic conditions including dia-
betes, congestive heart failure, respiratory conditions, mental health or substance abuse, comorbidities,
and urogenital conditions, as well as for neurological conditions, gastrointestinal disorders, solid organ
transplantation, and cancer [12].

Telemedicine helps assess the primary disease progression and treatment urgency

In situations inwhich health care systems are at risk of being overwhelmed by a surge in patients, as
in the COVID-19 pandemic, most elective surgical procedures are postponed [8,14e18]. Telemedicine is
an important option for the preoperative identification of patients who do not urgently require an
otherwise essential procedure [19e23]. It can provide information on the progression of the symptoms
of the primary disease, thus helping identify those patients in need of a timely surgery [14e18,24,25].

The definition of essential surgery varies, but, at its minimum, it is an operative procedure that is
considered necessary in a predetermined timeline. Postponement of such cases may lead to death,
significant comorbidity, or impairment. The decision to postpone a surgical procedure is primarily
based on the nature of the primary disease (e.g., cancer with curative intention) as well as the disease
progression and symptom severity (e.g., class III angina in coronary artery disease). While telemedicine
cannot always replace in-person visits, such as a physical examination, it can help identify patients at
risk and provide a great deal of information to complete the preoperative assessment. Involving all
relevant clinicians involved in the patient's care e and the patient himself e in decision-making is an
important component, and a way to maintain primary patient care [4,12e18,24e27].

Using telemedicine to triage patients for COVID-19 before hospital admission

Triaging patients in the time of COVID-19 is one of the key strategies to limit the spread of the
disease, protecting patients and communities alike [4,8,17]. It can be especially beneficial for patients
with known risk factors for COVID-19, such as cardiovascular and pulmonary disease, diabetes,
immunocompromise, cancer, and those over the age of 65 [2e4,8,28e30].

Patients with symptoms of COVID-19 and those who have been exposed to someone who was
COVID-19-positive in the past 14 days should be evaluated for screening for the disease before hospital
admission. Telemedicine can help obtain a detailed medical history focusing on the primary condition,
as well as help evaluate the presence of symptoms associated with COVID-19 [2e4]. Through close
visual observation, the patient's general appearance and well-being can be evaluated, e.g., use of
accessory respiratory muscles, presence of chills, confusion, and bluish lips or face [2,3,13,24]. The aim
of these measures is to prevent further spread of COVID-19 by isolating those patients who have tested
positive before disease transmission can occur [3,4,8,17,31]. Gathering this information early on via
telemedicine allows clinicians to strategically decide when such essential surgeries should be sched-
uled, thereby reducing rates of exposure and same-day cancellations. A high level of empathy amongst
the employees involved appears to be beneficial for both patients and clinicians alike given the
otherwise very technical setup [32e35].

Some patients are at higher risk for COVID-19, such as patients with preexisting cardiac disorders
and those undergoing cardiac surgery procedures [4,8,27e30]. There is currently a discrepancy in the
recommendations of experts around the world, for example in terms of testing asymptomatic patients.
During the COVID-19 pandemic, the European Society of Cardiology, recommends prophylactic
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screening for SARS-CoV-2, with a nasal swab and a CT scan of the chest in all patients undergoing
cardiac surgery [4]. Currently there is no recommendation on prophylactic screening for SARS-CoV-2 in
asymptomatic patients undergoing non-cardiac surgery. In symptomatic and hospitalized patients, a
diagnostic nasal swab is recommended, with mixed recommendations on the added value of a CT scan
of the chest [4,36,37]. If COVID-19 is suspected, the patient should be tested and isolated at latest upon
hospital admission, bypassing all departments and being processed directly in the respective isolation
ward. Furthermore, the invasive diagnostics and non-urgent surgical procedures should be postponed
in all confirmed cases with ongoing COVID-19, until the patient has fully recovered [4,8].
Telemedicine helps in preoperative assessment

When an operative procedure is scheduled, preoperative assessment is crucial to obtaining an
optimal surgical outcome [26]. With good patient collaboration and compliance, this preoperative
evaluation may be extended to a patient-directed assessment, such as self-assessment of temperature,
blood pressure and pulse rate. Diseases and symptoms with clearly visible disorders of the skin, for
example, may be evaluated through image transfer or a video conference. Remote monitoring of blood
sugar, blood pressure, electrocardiogram (ECG), and even a heart murmur through an electronic
stethoscope is also possible. With this information, recommendations can be made for medications,
lifestyle changes, as well as the time point of the next check-up or intervention [4,13,15,17,18,24,25,38].
However, the majority of diagnostic tests for preoperative assessment require the physical presence of
the patient at a diagnostic center. Recent radiographic imaging, echocardiography, ultrasound, and
laboratory tests are often recommended as part of the preoperative assessment, depending on the
surgical procedure and comorbidities [26]. In the wake of the ongoing COVID-19 pandemic, however,
surgical procedures which are not-essential may be postponed, and thus non-invasive preoperative
diagnostics may also be postponed to limit the burden on the inpatient and outpatient healthcare
system [4,5,8,14,17,27]. For patients undergoing a surgical procedure that cannot be postponed, pre-
operative diagnostic tests should be performed in an outpatient setting prior to the hospital admission,
either at a healthcare center in proximity to the patient's home, or at the institutionwhere the surgical
procedure is to take place.

Efforts should be made to minimize the number of visits required to obtain all tests, thus
reducing the potential exposure of the patient and other members of the community [4].
Furthermore, timing is important in the scheduling of a telemedicine appointment. Screening for
COVID-19 should ideally not be performed too early, as exposure to the virus may occur any time
after this appointment and prior to surgery. Thus, preoperative telemedicine appointments aimed
at screening for COVID-19 should be performed closer to surgery. However, the purpose of a pre-
operative assessment is also to ensure medical optimization, and this may be difficult within 24 h
of surgery. Thus, in certain circumstances, patients may require additional telemedicine appoint-
ments for preoperative assessment e one to assess disease severity and comorbidity optimization
and another for COVID-19 screening.

Telemedicine can be helpful in informing patients timely about upcoming anesthetic and surgical
procedures and in obtaining informed consent which can be confirmed later on by the patient's
signature at the start of the in-hospital stay.
Factors determining use of telemedicine

Four factors need to be addressed for rapid implementation of telemedicine in preoperative
assessment of COVID-19:

- First, technological requirements must be ensured, including a broadband connection and tech-
nology for both the healthcare providers and patients.

- Second, the facility needs to ensure that it is running the telemedicine platform using secured
software conforming to the standards of the Health Insurance Portability and Accountability Act
(HIPPAA), or according to the standards of the respective national agency.
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- Third, healthcare providers need to be trained in the use of the platform.
- Fourth, patients need to be educated on the safety, privacy, efficacy and personal benefit of using
individualized telemedicine, which brings healthcare specialists from the hospitals into the pa-
tients' homes. Instructional materials to ensure that patients can communicate with their providers
must be provided [15,24,25].

- Fifth, cognitive and hearing impairments, which are relatively common in the elderly, need to be
addressed and circumvented.

A recent telehealth consumer study in the US observed that while up to 66% of patients were
willing to use telemedicine in 2019, only 8% had used it previously [24]. The authors postulated that
the main reasons were the lack of patient familiarity with the new technology and hesitance to
trust a consulting specialist clinician whom they have never encountered in person. The majority
would prefer to consult their personal healthcare provider over telemedicine instead. However,
while the efficacy and patient safety of telemedicine in previous settings have been observed [12],
the rapid implementation of these technologies in the general population in the broader healthcare
sectors, including in the preoperative assessment of surgical patients, is unknown. In addition,
telehealth reimbursement rules are constantly evolving, and remain an obstacle for across-the-
board implementation.
Conclusion

Since the emergence of COVID-19 in December 2019, health care systems globally have been
embracing new ways to limit the spread of the disease by limiting non-essential inpatient contacts
such as treatments and consultations, while continuing to provide routine patient care. While
telemedicine has been evolving continuously due to advances in telecommunications as well as in
virtual and video-based technology, the current COVID-19 pandemic is forcing clinicians and health
care systems around the globe to embrace flexibility in the provision of health care. Telemedicine
allows the continued provision of individualized health care to patients in their homes without the
need for physical contact, using virtual technologies. This minimizes the exposure of the patient,
the healthcare provider, as well as entire communities to COVID-19. It furthermore helps conserve
scarce health care resources on a global scale. In patients who need to undergo a non-emergent
surgical procedure in the era of COVID-19, preoperative assessment may be partially performed
with telemedicine. The focus is on identifying primary disease progression and severity, deter-
mining the urgency of the surgical procedure, as well as triaging patients prior to hospital
admission for suspicion of COVID-19.

However, no real data exist on the effectiveness of such preoperative assessments. Telemedicine
needs to be implemented with caution and on an individualized basis, weighing the potential risks and
benefits. Furthermore, healthcare data security during these conferences must be guaranteed. While
the COVID-19 crisis is ongoing however, scaling up the use of telemedicine to minimize non-essential
physician-to-patient contact is crucial, and will likely remain so until health-care capacity can be
expanded.
Practice points

� Telemedicine secures continuation of primary health care, but may also be beneficial in
preoperative assessment

� Preoperative assessment in times of COVID-19 pandemic should include assessment of the
primary disease progression and treatment urgency using telemedicine

� Triaging each patient for COVID-19 using telemedicine prior to hospital admission may limit
the spread of COVID-19

� Informing and educating both patients and clinicians in the use of telemedicine and its po-
tential is important



Research agenda

� Patient assessment and diagnostics can be expanded using telemedicine
� Further developments in end-user technology for telemedicine can be expected
� Telemedicine may be able to help reduce some of the financial impact of COVID-19 on health
care systems

� How telemedicine can be applied after COVID-19 is a topic for future research
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