Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 26 April 2022 d0i:10.20944/preprints202204.0243.v1

Telemedicine for Otolaryngology: Challenges, Opportunities, Limitations, and

the Impact of COVID-19
Jake Langlie, BS?, Ariel Finberg, MD?, Jessica R. Griff, BA!, Rahul Mittal PhD?,

Adrien A. Eshraghi MD, MSc, FACS%34*
!Department of Otolaryngology, Hearing Research and Cochlear Implant Laboratory, University
of Miami Miller School of Medicine, Miami, Florida, USA
2Department of Neurological Surgery, University of Miami Miller School of Medicine, Miami,
Florida, USA
3Department of Biomedical Engineering, University of Miami, Coral Gables, Florida, USA
“Department of Pediatrics, University of Miami Miller School of Medicine, Miami, Florida, USA
*Corresponding Author

Adrien A. Eshraghi, MD, MSc, FACS

Department of Otolaryngology, Neurological Surgery, Pediatrics and Biomedical Engineering
University of Miami-Miller School of Medicine,

1600 NW 10th Avenue,

Miami, Florida 33136

Tel: 305-243-8078

E-mail: aeshraghi@med.miami.edu

Funding: None

Competing interests: None declared

Ethical approval: Not required

Acknowledgements: We thank Valerie Gramling, PhD for the critical reading of this manuscript.
Keywords: telemedicine, otolaryngology, COVID-19, SARS-CoV-2, virtual healthcare

Running Title: Telemedicine during COVID-19 in Otolaryngology

© 2022 by the author(s). Distributed under a Creative Commons CC BY license.


mailto:aeshraghi@med.miami.edu
https://doi.org/10.20944/preprints202204.0243.v1
http://creativecommons.org/licenses/by/4.0/

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 26 April 2022 d0i:10.20944/preprints202204.0243.v1

Abstract

Objectives: As institutions modified medical practices to mitigate the spread of the SARS-CoV-
2 virus, providers were forced to modify care through the implementation of telemedicine. The
objective of this article is to review the current practices of otolaryngology during the COVID-19
pandemic and the limitations of telemedicine in current practice.

Methods: A thorough review of the PubMed and MEDLINE databases was performed for
publications between 2020 and 2021. Studies discussing telemedicine in otolaryngology during
COVID-19 pandemic were selected.

Results: As worldwide cases of COVID-19 continue to oscillate, we must continue to be vigilant
in our clinical practice, implementing safe techniques to mitigate the spread of the SARS-CoV-2
virus through the continual use of telemedicine in all specialties of otolaryngology. Trends of
increased patient acceptance of the use of telemedicine have been seen across subspecialities,
including otolaryngology.

Conclusion: Currently there are challenges associated with the implementation of telemedicine in
the field of otolaryngology that rely heavily on adjunct physical examination, imaging studies, and
specialty procedures. However, telemedicine has tremendous potential and can be adapted to
include in the otolaryngologist’s toolbelt during public health emergencies such as the COVID-19

pandemic.
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Public Interest Summary

The impact of COVID-19 was widespread in healthcare, especially in otolaryngology that relies
heavily on physical examination, procedures, and imaging studies. Although telemedicine
acceptance is increasing in acceptance among patients, there are challenges and limitations to its
implementation in the practice of otolaryngology. As telemedicine becomes an essential tool in
the safety and health of patients, it is important to continue to refine our techniques of virtual visits

to ensure complete and adequate healthcare to patients.
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Introduction

As institutions modified medical practices to mitigate the spread of SARS-CoV-2,
providers were forced to modify in-person care through the implementation of telemedicine(1, 2).
In otolaryngology (ENT) specifically, telemedicine seemed nearly inapplicable due to the large
number of surgical procedures, imaging studies, and physical examinations required for diagnosis
and treatment(3).

While technology has improved over the decades since the introduction of telemedicine,
the COVID-19 pandemic was the propelling factor to remove the final financial and insurance
barriers preventing the widespread implementation of the technology(4). Despite initial
apprehension, telemedicine has become an essential tool and is expected to become a mainstay in
ENT clinical practice and academic medicine(2, 5). The elimination of all in-person encounters
and procedures within otolaryngology in lieu of telemedicine is not possible which resulted in
practice modification to ensure patient and provider safety(6-8).

The objective of this article is to review the current practices of ENT during the COVID-
19 pandemic and the limitations of telemedicine in current practice. We aim to comprehensively
cover the use of telemedicine in otolaryngology subspecialties and provide a foundation regarding
incorporation of telemedicine into otolaryngology. As a future direction, we examine how we can
use the knowledge we have gathered from this pandemic to advance our practice with modern
technology. The objective of this paper is not to equate in-person visits with virtual ones, but rather
to discuss where technology can assist vulnerable communities and understand the current

“successes” and failures of telemedicine in otolaryngology.
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Methods

References were compiled from PubMed and MEDLINE databases between January 10"
2021 — May 1%, 2021 and included publications from March 2020 to May 2021. A wide array of
keywords and their abbreviations were used discussing medical education, virtual learning,
otolaryngology (ENT), otolaryngology (ENT) training, otolaryngology head and neck surgery
residency, telemedicine, telehealth, COVID-19, and SARS-CoV-2. 280 peer-reviewed articles
were reviewed; selected articles emphasized tailoring otolaryngology practice to the COVID-19
pandemic and provider and patient adaptation in subspecialties of otolaryngology to limit spread

of SARS-CoV-2.

Results

Implementation of Telemedicine in Otolaryngology by Subspecialty

Throughout the pandemic, otolaryngologists have been required to adapt many of their in-
office screening procedures and exams to telemedicine techniques. A recent meta-analysis found
that roughly 50% of ENT medical consultations could successfully be carried out through
telemedicine(1). Importantly, the study showed that neither image quality nor the handling of
technology by the physician or patient were obstacles to a diagnosis(1). By further implementing
telemedicine into our practice for follow up appointments and medical care, we can direct medical
staff and equipment to departments overwhelmed by patients with COVID-19.

All subspecialties of ENT had high rates of procedure cancellations during early 2020 and
at subsequent peaks throughout the ongoing pandemic(9). Implementation of telemedicine by
subspecialties of ENT is reviewed in Table 1. Telemedicine implementation was found to be more

common in subspecialties that had not recovered to 80% of their pre-COVID patient load including
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the subspecialties of laryngology, pediatric otolaryngology, and rhinology. Telemedicine visits

were effective in the establishment of new patients, routine follow-up with established patients,

pre-operative consultations, and post-operative care(4).

Table 1: Recommendations for changes in otolaryngology by subspecialty during the

COVID-19 pandemic.

Facial Plastic and Reconstructive Surgical Practice Reference
For minor craniofacial trauma in which clinical decisions will be made based on | (50)
history and imaging studies, telemedicine is adequate for initial treatment and

triage.

Telemedicine allows for multidisciplinary consultations in burn units, cleft palate | (12-14)
consultations with dentistry, and acute trauma in the emergency room.

Telemedicine should be implemented for noncomplicated, post-discharge surgical

follow-up.

Head and Neck Surgical Oncology and Endocrine Surgical Practice Reference
The head and neck cancer population are largely immunocompromised and | (20, 50)
therefore, telemedicine can reduce SARS-CoV-2 infection risk.

For the follow up of malignancies and procedures, telemedicine can be utilized to | (18, 21)
address patient concerns.

Group visits for head and neck survivorship can be created, allowing for members | (10)

to address shared concerns, strategies, and insights.

Otology and Neurotology Reference
Most middle and inner ear complaints could be evaluated and diagnosed over | (3)
telemedicine.

Patients with chronic ear disease are suggested to utilize telemedicine paired with | (10, 50)
commercially available otologic endoscope and smartphone apps.

Cochlear implants can be rehabilitated and successfully activated remotely. (25, 26)
Preexisting algorithms can be implemented through telemedicine platforms that | (29)
stratify patients and reduce the number of in-person examinations for dizziness.

If patients rely on lip reading in the otology clinic, telemedicine visits can mitigate | (51)
masks being a barrier to communication.

Pediatric Otolaryngology Reference
Aerosolization via crying or coughing is common during examination, therefore, | (41, 52,
telemedicine allows patients to be being more comfortable and cooperative in their | 53)

home.

Telemedicine offers a means for follow-up in pediatric patients who have | (34)
difficulties in getting to a hospital or have chronic conditions that require minimal

follow-up.

Telemedicine allows several households to attend visits remotely, thus facilitating | (37)

care for patients with separated and divorced families.

Rhinology, Sinus, and Anterior Endoscopic Skull Based Surgical Practice Reference
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During triage of rhinologic symptoms, telemedicine may be utilized to better | (54)
understand the patient’s history and treatment, especially in the context of anosmia

and COVID-19.

After rhinologic procedures, removal of nasal packing can be done at home with | (55)
assistance over telemedicine by a nurse or medical professional.

Treatment modification for allergic rhinitis or chronic sinusitis can be evaluated | (41)
over telemedicine.

Laryngology Reference
Remote sharing of laryngeal pathology can limit the number of laryngoscopies | (23)
performed in patients seeking second opinions.

For patients who require voice therapy sessions, telemedicine has been shown to | (24)

be successful.

For dysphagia, providers can implement remote swallowing therapy including | (26, 27)
video education.

Sleep Surgery Reference
To limit usage of polysomnograms to diagnose obstructive sleep apnea, a thorough | (56)
history can be done via telemedicine to guide diagnosis.

Telemedicine should be incorporated for the diagnosis and management of sleep | (57)
apnea and CPAP therapy through home sleep testing, monitoring, and treatment
adjustment.

If a patient is in a remote setting, having the oral examination performed via | (57)
telemedicine in a local physician’s office may help with positioning of the patient

for Drug Induced Sleep Endoscopy.

Beyond pre-operative and post-operative care, discussions of laboratory and imaging

results can be addressed entirely via video telemedicine visits (10). Increased efficiency of visits

can be achieved by having a nurse and scribe prepare the patients, so they are ready for provider

consultation. Initial telemedicine visits can solve most elective and many urgent issues; however,

providers can have subsequent in-person visits if needed(11).

Facial Plastic and Reconstructive Surgery

In facial plastic and reconstructive surgery, telemedicine offers the advantage of

multidisciplinary consultation in burn units, dermatology consultations, cleft palate consultations

with dentistry, and acute trauma consultation in the emergency room(12-16). Minor burn and
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cutaneous wound consultations and follow up care can be achieved over telemedicine(17). In these
cases, telemedicine has applications in triaging trauma safely and efficiently and evaluating digital
images provided by patients(18).

Jones et al. looked at the establishment of a diagnosis using digital images in acute plastic
surgery consultations and concluded that digital images were sufficient to make the diagnosis. This
method was preferred over physical images provided by patients due to magnification ability(14).
Having technicians send example photographs and attend virtual visits to coach patients on how
to take photographs can greatly assist in pre-operative planning, initial consultations, and can
substitute some in office imaging(19).

A thorough review of facial plastic surgery telemedicine consultations found great
applicability for initial consultation and for non-complicated, post-operative follow up(5).
Synchronous telemedicine consults are similar to in-person consults with the increased benefit of
decreased transportation costs and waiting time for specialist care in rural settings. The utilization
of telemedicine in facial plastic consultations can be an effective way to mitigate in-person
exposure while reducing cost to individuals already socioeconomically strained by the

pandemic(17).

Head and Neck Endocrine and Oncologic Surgery

The MD Anderson Head and Neck Surgery Center has emphasized telemedicine’s use to
mitigate risks and provide substantial care to the vulnerable and immunocompromised head and
neck cancer population(20). Telemedicine permitted consistent follow up of new symptoms and
simultaneously addressed patient’s concerns regarding prognosis, treatment, and management

while mitigating risk of SARS-CoV-2 contraction(18, 21).
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Continuous communication between the patient and the provider via telemedicine reduced
the burden placed on patients as they go through their cancer journey. Head and neck oncology
surveillance and survivorship visits can be moved to a telemedicine platform to continue to provide
support(10). Survivorship group visits matched based on the same trajectory of recovery and
disease can be created, allowing for members to address shared concerns, strategies, and
insights(10).

For post-operative care, smartphone apps were developed to aid in management of free
flap surgeries to ensure adequate perfusion. In initial trials of the application, a study reported 98%
sensitivity and 94% specificity in detection of abnormal perfusion(22). This could serve as a
supplement to in-person examination. Patients should still have regular, in-person follow up
appointments as free flaps commonly fail due to incomplete perfusion of the newly implanted

tissue(18).

Laryngology

Intraoral, pharyngeal, and laryngeal examination currently require in-person
examination(18). Remote sharing of laryngeal pathology, however, can curb the number of
laryngoscopies performed in patients seeking second opinions, limiting excessive discomfort and
cost(23).

For patients with chronic pathology who require voice therapy, telemedicine sessions were
successful, allowing patients to safely make improvements in vocal cord and laryngeal pathologies
without clinical exposure(24). For individuals suffering from laryngomalacia, providers can
provide mediation techniques, reassurance, and schedule follow up laryngoscopy if needed(25).

For dysphagia, providers have had success implementing remote swallowing therapy.
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For patients with a tracheostomy, video education can be implemented on stromal hygiene.
Supplies can also be delivered directly to the house to prevent in office changes. If required, in-
person follow up care can address breathing difficulties due to aspiration and mucus plugging(26,

27).

Otology and Neurotology

Otologic evaluation of patients has been expedited through telemedicine, helping improve
efficiency of the practice due to the large volume of patients seen in otology. One study showed a
decrease from 47% of patients waiting greater than 5 months for an audiology consultation to less
than 3% following telemedicine implementation(28). A retrospective study determined over 80%
of middle ear complaints and 90% of inner ear complaints could be evaluated and diagnosed over
telemedicine due to the decreased necessity of examination for diagnosis(3).

When a patient complains of dizziness, preexisting algorithms can be implemented through
telemedicine platforms to stratify patients with life threating complications, those requiring
medical intervention, and those who can be treated virtually(29). As the patient history is the
primary component of diagnosis for dizziness, virtual consultation could reduce the amount of
patients in the clinic(30).

Delayed treatment for hearing loss significantly affects patient’s ability to work and further
contributes to social isolation(26). For patients who have had their cochlear implant surgery
delayed, calling the patient and providing resources to alleviate low mood, depression, or
hopelessness have helped patients cope(31). Telemedicine visits are ideal for cochlear implant
candidates as most visits are spent on surgical counseling(25). Following implantation, implants

can be rehabilitated and activated remotely.
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For patients who are hard of hearing, masks can act as a barrier. To overcome this obstacle,
providers can implement telemedicine visits to allow for effective communication and lip
reading(26). Additionally, patients can maximize the volume and utilize the chat function during
telemedicine visits, further facilitating conversation.

The continued use of telemedicine in otology will depend on the advancement and
implementation of telemedicine instruments. Smartphone-enabled otoscopes have been found to
have 96% specificity in identifying normal tympanic membranes and 100% sensitivity in
identifying pathology(32). These scopes have been successfully used at Weill Cornell Medicine
and cost roughly $20-$30(4). If cost is a limitation, patients can visit their nearest primary care
office who will be able to obtain images using an otoscope and forward these images to an
otolaryngologist for evaluation(33). The future implementation of affordable image acquisition

devices will allow for increased applicability of telemedicine in the field of otology(34).

Pediatric Otolaryngology

Pediatric otolaryngologists were initially concerned by the limited physical exam during
telemedicine visits, specifically during otoscopy and nasolaryngoscopy. However, after 1 month
of use of telemedicine, most providers felt it would be a valuable platform to increase patient
outreach post-pandemic and were able to stratify patients that needed in-person evaluation(35).

The most common procedures seen in a pediatric otolaryngology clinic include post-
operative follow up, chronic otitis media, acute hearing loss, and dysphagia. For pediatric patients
with chronic otitis media, it is imperative to not delay treatment as this may lead to impairment of

speech development(26). Delaying care for tonsillitis leads to an increased risk of possible

11
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peritonsillar abscesses(26). To assist in treatment of these conditions, imaging studies, procedures,
and laboratory orders were able to be placed based on the history and limited physical exam
allowed via telemedicine.

For pediatric patients with health or social conditions that make hospital visits challenging,
telemedicine offers patients the ability to receive care at a centralized tertiary center without the
burden of traveling to a large academic institution(34, 36). Often these patients require active
medical management, but do not require an in-person visit for treatment; thus, telemedicine offers
to bridge this gap while providing excellent follow up management(37). This method was proven
to be effective in one study, finding that 99% of telemedicine cases had congruency in diagnosis
when compared to follow up in-person appointments(38).

Pediatric otolaryngologists noted that patients tend to be more at ease in a home
environment versus the clinical environment and thus, were more likely to follow physician
instructions. This includes opening their mouth to allow for more comprehensive oral
examinations via video telemedicine(37). As children are often not willing to participate in the in-
office examination process, a basic examination of the oral cavity or anterior nose can turn into an
aerosol generating procedure through coughing, screaming, and spitting(39). Therefore, virtual
outpatient consultations show clear benefits for post-operative follow ups, discussions regarding
results, and continued discussion to proceed with surgical intervention. Importantly, telemedicine
has been shown to reduce the number of missed school days, in pediatric settings, and workdays
for parents having to attend their child’s appointments(40).

Pediatric care often requires having a caregiver present, creating greater exposure risk to
both the patient and provider(39). Telemedicine allows several family members located in different

households to attend visits. This allows separated and divorced families to be involved in the care
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of their children and allows parents to easily schedule appointments around their work

schedules(37).

Rhinology

The practice of rhinology during COVID-19 has relied heavily on the history and limited
physical examination rather than modern imaging, evidenced by a decrease in CT utilization(41).
By narrowing the indications for nasal endoscopy and the ability for limited examination of the
anterior nares over telemedicine, the rhinologist facilitates resource stewardship and patient safety.
As anosmia is a common symptom of COVID-19, providers can utilize telemedicine to stratify
patients that have developed COVID-19 or determine those that require in-person examination.

According to a survey sent to members of the American Rhinologic Society, 96.2% of
respondents had begun using telemedicine, showing one of the highest utilization rates among
ENT subspecialties(42). A common presentation to a rhinologist is allergic rhinitis. Treatment
modification for allergic rhinitis or chronic sinusitis can be evaluated over telemedicine, and after
failed treatment, in-person evaluation can be used(41). For patients that are deemed to need more
invasive examination, grouping patients into procedure days can limit the personnel needed in the

hospital(10).

Overall Limitations of Telemedicine in the Otolaryngology Practice

As telemedicine has rapidly expanded, many previous problems including doctor-patient
familiarity, the selection of technology platforms, virtual physical examination, and insurance

reimbursement have been resolved. Although there may be decreased reimbursement rates for
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virtual visits, an increase in time between consults for academic or administrative purposes may
outweigh the decreased compensation(43).

Despite the array of applications, telemedicine has fallen short in equating to in-person
ENT office visits. ENT is a field that heavily depends upon physical exam findings for decision
making and requires physicians to visualize areas of the body that cannot be appreciated without
certain instruments(37). Improper visualization of the tympanic membrane and oropharynx make
treatment recommendations more difficult and less accurate. Patients are untrained to use at-home
otoscopes, so most telemedicine examinations are limited to the pinna(35, 44).

Increased implementation and expansion of teleotoscopy can mediate these challenges
through easily purchased, direct-to-consumer products(35). Some institutions provided
telemedicine otoscopes with a prepaid return label, increasing access to care for patients who are
not able to afford a telemedicine otoscope(44). However, many institutions have not invested in
the technology or infrastructure to support this technology and therefore, still rely on in-person
examination(45). The most frequent complaint of telemedicine among pediatric otolaryngologists
was ear-related due to lack of an otoscope and no audiologic examination to narrow in on the
diagnosis(35). Providing well-lit images of the child’s oropharynx, ears, and oral cavity prior to
the telemedicine encounter can help a pediatric otolaryngologist provide a directed treatment plan
to the patient.

Another area of difficulty to diagnose included stridor and breathing difficulties due to the
lack of flexible nasolaryngoscopy(35). Providers, therefore, largely must make a presumptive
diagnosis based on physical examination signs rather than direct visualization(25).

Head and neck oncology patients may not greatly benefit from telehealth. As these patients

require a high level of multidisciplinary care, patients often need to come into the academic center
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for another appointment. During ENT visits, these patients require in-person examination and

therefore, telemedicine has limited application in clinical care of head and neck surgery. Safety

should focus on mitigation techniques instead.

In evaluating patient satisfaction of telehealth, it is vital to understand that many

studies(45-47) excluded patients without access to a personal computer, internet, or were unable

to answer emails. Patients unfamiliar with telemedicine technology, including the elderly and

disabled, may not have the means to perform a successful telemedicine visit(26, 48). This can skew

our understanding of how willing patients are to utilize telehealth. Therefore, there is a need to

continually evaluate our implementation of telemedicine and increase outreach to vulnerable

populations. Table 2 highlights common limitations to care in otolaryngology and future directions

to overcome them.

Table 2: Limitations of telemedicine and future directions to overcome the limitations.

examination requiring an
otoscope must travel to an
otolaryngologist for
evaluation.

Limitation of Telemedicine | Future Direction to Overcome the Limitation | Reference
Image quality and the Since the pandemic, the rise of various (1, 14)
availability of platforms telemedicine platforms and technology
limited the applicability of increased availability of telemedicine consults.
telemedicine.

Many insurance companies With expansion of state and national laws, (58)
refused to reimburse payment models have adjusted to telemedicine
telemedicine consultations in | consults.

lieu of in person-visits.

Free flaps can be difficult to Smartphone apps have been developed to aid in | (22)
examine to ensure adequate postoperative management of free flap surgeries

healing as they have to be to ensure taking of the flap.

conducted very frequently.

Patient’s requiring Patients can utilize a smartphone-enabled (4, 32)

otoscope to obtain images to send to their
otologist and have a virtual consult.
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Insurance companies are The increase in work efficiency has provided (43)
reducing compensation of increased time between consults for academic or
telemedicine visits compared | administrative purposes for otolaryngologists.

to in-person Visits.

25% of Americans do not have | Increased allocation of funding to reduce (26, 59)
access to internet enabled healthcare disparities by implementing

devices to perform a telehealth | telemedicine in socioeconomically

visit. disadvantaged communities will reduce strain

on the healthcare system and prepare us for
future pandemics.

The most significant limitation of our review is its risk of bias with many of the cited
studies being published during the height of the pandemic. Many reported "good results” based in
situations where no better option was available and, therefore, cannot be directly validated or
compared to a "normal” setting. Without proper control groups or cohorts, is not possible to
directly evaluate if these measures are (1) better or worse than direct consultations; or (2) if they
should use them routinely.

In addition, our study is a narrative review and not a systematic review. Our goal for this
paper was to conglomerate the large amount of information on this topic and give readers a
resource to understand the strengths and pitfalls of telemedicine in otolaryngology. We are not
concluding that telemedicine is equivalent to in-person visitation, but that it is a helpful tool that
can help in critical circumstances such as a pandemic, and in normal settings to increase efficiency
and outreach. Currently, telemedicine is not a replacement but rather a means to help mitigate the

spread of infection and reduce unnecessary emergency room visits.
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Conclusions

Telemedicine usage prior to the pandemic was limited, especially in surgical subspecialties
including otolaryngology. However, since the necessity for physical distancing, otolaryngologists
have successfully adapted their practices and examinations to a virtual setting. In situations of
emergent care, proper resource allocation and safety management have facilitated care. For
necessary and timely office visits, otolaryngologists have adapted techniques to mitigate the spread
of SARS-CoV-2.

The general benefits of telemedicine include reducing transportation costs for patients and
providers, saving both parties time and thereby increasing efficiency, and reducing unnecessary
referrals to specialists. In the context of the pandemic, telemedicine allowed for a reduction in
personal protective equipment (PPE) usage, allowing greater allocation to emergent cases(7, 49).
Telemedicine holds great potential in ENT, especially in providing care to underserved, rural, and
remote communities that have sparse access to specialist care.

As this was one of the first large scale pandemics in the modern era since the rise of
technology, we have been able to learn how to adapt our medical practice to the virtual setting. We
have been able to critically examine our in-person practice and have learned ways to mitigate the
spread of the virus. This review suggests that telemedicine may provide the adequate level of care
in some cases and can be advantageous to increase outreach. However, further research is
warranted before telemedicine becomes a routine technique in the field of otolaryngology to be

beneficial for the patients.

17


https://doi.org/10.20944/preprints202204.0243.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 26 April 2022 d0i:10.20944/preprints202204.0243.v1

Acknowledgements

We are grateful to Dr. Valerie Gramling for the critical reading of the manuscript.

18


https://doi.org/10.20944/preprints202204.0243.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 26 April 2022 d0i:10.20944/preprints202204.0243.v1

REFERENCES

1. Hagge D, Knopf A, Hofauer B. [Telemedicine in the fight against SARS-COV-2-
opportunities and possible applications in otorhinolaryngology : Narrative review]. HNO.
2020;68(6):433-9.

2. Ohlstein JF, Garner J, Takashima M. Telemedicine in Otolaryngology in the COVID-19
Era: Initial Lessons Learned. Laryngoscope. 2020;130(11):2568-73.

3. McCool RR, Davies L. Where Does Telemedicine Fit into Otolaryngology? An
Assessment of Telemedicine Eligibility among Otolaryngology Diagnoses. Otolaryngol Head
Neck Surg. 2018;158(4):641-4.

4. Sclafani AP, Shomorony A, Stewart MG, Grunstein E, Overdevest JB. Telemedicine
lessons learned during the COVID-19 pandemic: The augmented outpatient otolaryngology
teleconsultation. Am J Otolaryngol. 2021;42:1-6.

5. Shokri T, Lighthall JG. Telemedicine in the era of the COVID-19 pandemic: implications
in facial plastic surgery. Facial Plast Surg Aesthet. 2020;22(3):155-6.

6. Cui C, Yao Q, Zhang D, Zhao Y, Zhang K, Nisenbaum E, et al. Approaching
Otolaryngology Patients During the COVID-19 Pandemic. Otolaryngol Head Neck Surg.
2020;163(1):121-31.

7. Mick P, Murphy R. Aerosol-generating otolaryngology procedures and the need for
enhanced PPE during the COVID-19 pandemic: a literature review. J Otolaryngol Head Neck
Surg. 2020;49(1):1-10.

8. Zhao C, Viana A, Jr., Wang Y, Wei HQ, Yan AH, Capasso R. Otolaryngology during
COVID-19: Preventive care and precautionary measures. Am J Otolaryngol. 2020;41(4):1-5.

9. Izreig S, Zogg CK, Kasle DA, Torabi SJ, Manes RP. Resumption of Otolaryngology
Surgical Practice in the Setting of Regionally Receding COVID-19. Otolaryngol Head Neck
Surg. 2020;164:788-91.

10. Khariwala SS, Weinreich HM, McCoul ED, Graboyes E, Francis DO, Baldassari C, et al.
Leveraging COVID-19-Inspired Changes to Advance Otolaryngology-Here to Stay. JAMA
Otolaryngol Head Neck Surg. 2020;146(7):605-7.

11. Batra PS, LoSavio PS, Michaelides E, Revenaugh PC, Tajudeen BA, Al-Khudari S, et al.
Management of the Clinical and Academic Mission in an Urban Otolaryngology Department
During the COVID-19 Global Crisis. Otolaryngol Head Neck Surg. 2020;163(1):162-9.

12.  Wallace D, Jones S, Milroy C, Pickford M. Telemedicine for acute plastic surgical
trauma and burns. J Plast Reconstr Aesthet Surg. 2008;61(1):31-6.

19


https://doi.org/10.20944/preprints202204.0243.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 26 April 2022 d0i:10.20944/preprints202204.0243.v1

13.  Vyas KS, Hambrick HR, Shakir A, Morrison SD, Tran DC, Pearson K, et al. A
systematic review of the use of telemedicine in plastic and reconstructive surgery and
dermatology. Ann Plast Surg. 2017;78(6):736-68.

14. Jones S, Balk E, Hill T, Reynolds S. Setting up a store-and-forward telemedicine service
for acute trauma in a hospital trust. J Audiov Media Med. 2004;27(3):107-14.

15.  Costa MA, Yao CA, Gillenwater TJ, Taghva GH, Abrishami S, Green TA, et al.
Telemedicine in cleft care: reliability and predictability in regional and international practice
settings. J Craniofac Surg. 2015;26(4):1116-20.

16.  TeohJ, Hsueh A, Marifio R, Manton D, Hallett K. Economic evaluation of teledentistry
in cleft lip and palate patients. Telemed e-health. 2018;24(6):449-56.

17.  Chen C-H, Young T-H, Huang C-H, Chang H-H, Chen C-L, Chien H-F, et al. Patient-
centered wound teleconsultation for cutaneous wounds: a feasibility study. Ann Plast Surg.
2014;72(2):220-4.

18.  Samarrai R, Riccardi AC, Tessema B, Setzen M, Brown SM. Continuation of
telemedicine in otolaryngology post-COVID-19: Applications by subspecialty. Am J
Otolaryngol. 2021;42(3):1-7.

19.  Tower JI, Lee JY, Lee YH. Screenshot photography: optimizing photo-documentation
while using telehealth video platforms. Facial Plast Surg Aesthet. 2020;22(4):240-2.

20.  Triantafillou V, Rajasekaran K. A commentary on the challenges of telemedicine for
head and neck oncologic patients during COVID-19. Otolaryngol Head Neck. 2020;163(1):81-2.
21. Maniakas A, Jozaghi Y, Zafereo ME, Sturgis EM, Su SY, Gillenwater AM, et al. Head
and neck surgical oncology in the time of a pandemic: subsite-specific triage guidelines during
the COVID-19 pandemic. Head Neck. 2020;42(6):1194-201.

22. Kiranantawat K, Sitpahul N, Taeprasartsit P, Constantinides J, Kruavit A, Srimuninnimit
V, et al. The first Smartphone application for microsurgery monitoring: SilpaRamanitor. Plast
Reconstr Surg. 2014;134(1):130-9.

23. Bryson PC, Benninger MS, Band J, Goetz P, Bowen AJ. Telemedicine in laryngology:
Remote evaluation of voice disorders-setup and initial experience. Laryngoscope.
2018;128(4):941-3.

24, Doarn CR, Zacharias S, Keck CS, Tabangin M, DeAlarcon A, Kelchner L. Design and
implementation of an interactive website for pediatric voice therapy—The concept of in-between
care: A telehealth model. Telemed e-health. 2019;25(5):415-22.

25. Maurrasse SE, Rastatter JC, Hoff SR, Billings KR, Valika TS. Telemedicine During the
COVID-19 Pandemic: A Pediatric Otolaryngology Perspective. Otolaryngol Head Neck Surg.
2020;163(3):480-1.

26.  Ghulam-Smith M, Choi Y, Edwards H, Levi JR. Unique Challenges for Otolaryngology
Patients During the COVID-19 Pandemic. Otolaryngol Head Neck Surg. 2021;164(3):519-21.
27.  Hennessy M, Bann DV, Patel VA, Saadi R, Krempl GA, Deschler DG, et al.
Commentary on the management of total laryngectomy patients during the COVID-19 pandemic.
Head Neck. 2020;42(6):1137-43.

28. Hofstetter PJ, Kokesh J, Ferguson AS, Hood LJ. The impact of telehealth on wait time
for ENT specialty care. Telemed e-health. 2010;16(5):551-6.

29. Kentala E, Rauch SD. A practical assessment algorithm for diagnosis of dizziness.
Otolaryngol Head Neck Surg. 2003;128(1):54-9.

30. Chari DA, Wu MJ, Crowson MG, Kozin ED, Rauch SD. Telemedicine Algorithm for the
Management of Dizzy Patients. Otolaryngol Head Neck Surg. 2020;163(5):857-9.

20


https://doi.org/10.20944/preprints202204.0243.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 26 April 2022 d0i:10.20944/preprints202204.0243.v1

31.  AbrarR, Bruce, I., O'Driscoll, M., Freeman, S., Estibariz, U., & Stapleton, E. . Impact on
patients of the coronovirus disease 2019 pandemic and postponement of cochlear implant
surgery: A qualitative study. J Laryngol Otol. 2021:1-20.

32. Moshtaghi O, Sahyouni R, Haidar YM, Huang M, Moshtaghi A, Ghavami Y, et al.
Smartphone-enabled otoscopy in neurotology/otology. Otolaryngol Head Neck Surg.
2017;156(3):554-8.

33.  Gupta N, Chawla N, Gupta D, Dhawan N, Janaki VR. Community Triage of Otology
Patients Using a Store-and-Forward Telemedicine Device: A Feasibility Study. Ear Nose Throat
J. 2020:1-4.

34.  Darr A, Senior A, Argyriou K, Limbrick J, Nie H, Kantczak A, et al. The impact of the
coronavirus (COVID-19) pandemic on elective paediatric otolaryngology outpatient services -
An analysis of virtual outpatient clinics in a tertiary referral centre using the modified paediatric
otolaryngology telemedicine satisfaction survey (POTSS). Int J Pediatr Otorhinolaryngol.
2020;138:1-8.

35. Belcher RH, Phillips J, Virgin F, Werkhaven J, Whigham A, Wilcox L, et al. Pediatric
Otolaryngology Telehealth in Response to COVID-19 Pandemic: Lessons Learned and Impact
on the Future Management of Pediatric Patients. Ann Otol Rhinol Laryngol. 2020;130(7):788-
95.

36. Healy P, McCrone L, Tully R, Flannery E, Flynn A, Cahir C, et al. Virtual outpatient
clinic as an alternative to an actual clinic visit after surgical discharge: a randomised controlled
trial. BMJ Qual Saf. 2019;28(1):24-31.

37.  Govil N, Raol N, Tey CS, Goudy SL, Alfonso KP. Rapid telemedicine implementation in
the context of the COVID-19 pandemic in an academic pediatric otolaryngology practice. Int J
Pediatr Otorhinolaryngol. 2020;139:1-4.

38.  Smith AC, Dowthwaite S, Agnew J, Wootton R. Concordance between real-time
telemedicine assessments and face-to-face consultations in paediatric otolaryngology. Med J
Aust. 2008;188(8):457-60.

39.  Sobol SE, Preciado D, Rickert SM. Pediatric Otolaryngology in the COVID-19 Era.
Otolaryngol Clin North Am. 2020;53(6):1171-4.

40.  Finkelstein JB, Cahill D, Young K, Humphrey K, Campbell J, Schumann C, et al.
Telemedicine for Pediatric Urological Postoperative Care is Safe, Convenient and Economical. J
Urol. 2020;204(1):144-8.

41.  Anagiotos A, Petrikkos G. Otolaryngology in the COVID-19 pandemic era: the impact on
our clinical practice. Eur Arch Otorhinolaryngol. 2020;278:629-36.

42.  Setzen M, Svider PF, Pollock K. COVID-19 and rhinology: a look at the future. AmJ
Otolaryngol. 2020;41(3):1-4.

43.  Civantos AM, Byrnes Y, Chang C, Prasad A, Chorath K, Poonia SK, et al. Mental health
among otolaryngology resident and attending physicians during the COVID-19 pandemic:
National study. Head Neck. 2020;42(7):1597-609.

44,  Meng X, Dai Z, Hang C, Wang Y. Smartphone-enabled wireless otoscope-assisted online
telemedicine during the COVID-19 outbreak. Am J Otolaryngol. 2020:[Epub ahead of print].
45.  Jiang W, Magit AE, Carvalho D. Equal Access to Telemedicine during COVID-19
Pandemic: A Pediatric Otolaryngology Perspective. Laryngoscope. 2020;131:1175-9.

46. Fieux M, Duret S, Bawazeer N, Denoix L, Zaouche S, Tringali S. Telemedicine for ENT:
Effect on quality of care during Covid-19 pandemic. Eur Ann Otorhinolaryngol Head Neck Dis.
2020;137(4):257-61.

21


https://doi.org/10.20944/preprints202204.0243.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 26 April 2022 d0i:10.20944/preprints202204.0243.v1

47. Hentati F, Cabrera CI, D'Anza B, Rodriguez K. Patient satisfaction with telemedicine in
rhinology during the COVID-19 pandemic. Am J Otolaryngol. 2021;42:1-6.

48. Fassas S, Cummings E, Sykes KJ, Bur AM, Shnayder Y, Kakarala K. Telemedicine for
head and neck cancer surveillance in the COVID-19 era: Promise and pitfalls. Head Neck.
2021;43(6):1872-80.

49.  Ahmed J, Malik F, Bin Arif T, Majid Z, Chaudhary MA, Ahmad J, et al. Availability of
Personal Protective Equipment (PPE) Among US and Pakistani Doctors in COVID-19
Pandemic. Cureus. 2020;12(6):1-22.

50. Dharmarajan H, Belsky MA, Anderson JL, Sridharan S. Otolaryngology Consult
Protocols in the Setting of COVID-19: The University of Pittsburgh Approach. Ann Otol Rhinol
Laryngol. 2021;131(1):12-26.

51. Kozin ED, Remenschneider AK, Blevins NH, Jan TA, Quesnel AM, Chari DA, et al.
American Neurotology Society, American Otological Society, and American Academy of
Otolaryngology - Head and Neck Foundation Guide to Enhance Otologic and Neurotologic Care
During the COVID-19 Pandemic. Otol Neurotol. 2020;41(9):1163-74.

52.  Cho RH, Yeung ZW, Ho OY, Lo JF, Siu AK, Kwan WM, et al. Pearls of experience for
safe and efficient hospital practices in otorhinolaryngology—head and neck surgery in Hong
Kong during the 2019 novel coronavirus disease (COVID-19) pandemic. J Otolaryngol Head
Neck Surg. 2020;49:1-8.

53.  Chan, Angel D, Aron M, Hartl T, Moubayed SP, Smith KA, et al. CSO (Canadian
Society of Otolaryngology - Head & Neck Surgery) position paper on return to Otolaryngology -
Head & Neck Surgery Clinic Practice during the COVID-19 pandemic in Canada. J Otolaryngol
Head Neck Surg. 2020;49(1):1-12.

54.  Pearlman AN, Tabaee A, Sclafani AP, Sulica L, Selesnick SH, Kutler DI, et al.
Establishing an Office-Based Framework for Resuming Otolaryngology Care in Academic
Practice During the COVID-19 Pandemic. Otolaryngol Head Neck Surg. 2021;164(3):528-41.
55.  Chan Y, Banglawala SM, Chin CJ, Cote DWJ, Dalgorf D, de Almeida JR, et al. CSO
(Canadian Society of Otolaryngology - Head & Neck Surgery) position paper on rhinologic and
skull base surgery during the COVID-19 pandemic. J Otolaryngol Head Neck Surg.
2020;49(1):1-22.

56.  Chorney SR, Elden LM, Giordano T, Kazahaya K, Rizzi MD, Zur KB, et al. Algorithm-
Based Pediatric Otolaryngology Management During the COVID-19 Global Pandemic: A
Children's Hospital of Philadelphia Clinical Consensus. Otolaryngol Head Neck Surg.
2020;163(1):25-37.

57.  Singh J, Badr MS, Diebert W, Epstein L, Hwang D, Karres V, et al. American Academy
of Sleep Medicine (AASM) Position Paper for the Use of Telemedicine for the Diagnosis and
Treatment of Sleep Disorders: An American Academy of Sleep Medicine Position Paper. J Clin
Sleep Med. 2015;11(10):1187-98.

58. Lavinsky J, Kosugi EM, Baptistella E, Roithmann R, Dolci E, Ribeiro TK, et al. An
update on COVID-19 for the otorhinolaryngologist - a Brazilian Association of Otolaryngology
and Cervicofacial Surgery (ABORL-CCF) Position Statement. Braz J Otorhinolaryngol.
2020;86(3):273-80.

59. Huang VW, Imam SA, Nguyen SA. Telehealth in the times of SARS-CoV-2 infection for
the otolaryngologist. World J Otorhinolaryngol Head Neck Surg. 2020;6:5S49-S53.

22


https://doi.org/10.20944/preprints202204.0243.v1

