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Several uncertainties exist regarding how we will conduct our clinical, didactic, business, and social activ-
ities as the coronavirus disease 2019 (COVID-19) global pandemic abates and social distancing guidelines
are relaxed. We anticipate changes in how we interact with our patients and other providers, how patient
workflow is designed, the methods used to conduct our teaching sessions, and how we perform proced-
ures in different clinical settings. The objective of the present report is to review some of the changes to
consider in the clinical and academic oral and maxillofacial surgery workflow and, allow for a smoother
transition, with less risk to our patients and healthcare personnel. New infection control policies should
be strictly enforced and monitored in all clinical and nonclinical settings, with an overall goal to decrease
the risk of exposure and transmission. Screening for COVID-19 symptoms, testing when indicated, and
establishing the epidemiologic linkage will be crucial to containing and preventing new COVID-19 cases
until a vaccine or an alternate solution is available. Additionally, the shortage of essential supplies such as
drugs and personal protective equipment, the design and ventilation of workspaces and waiting areas,
the increase in overhead costs, and the possible absence of staff, if quarantine is necessary, must be
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considered. This shift in our workflow and patient care paths will likely continue in the short-term at least
through 2021 or the next 12 to 24 months. Thus, we must prioritize surgery, balancing patient preferences
and healthcare personnel risks. We have an opportunity now to make changes and embrace telemedicine
and other collaborative virtual platforms for teaching and clinical care. It is crucial that we maintain
COVID-19 awareness, proper surveillance in our microenvironments, good clinical judgment, and ethical
values to continue to deliver high-quality, economical, and accessible patient care.

© 2020 American Association of Oral and Maxillofacial Surgeons

J Oral Maxillofac Surg 78:1241-1256, 2020

In the past 2 decades, beta coronaviruses have caused
3 major infection outbreaks, severe acute respiratory
syndrome (SARS)-associated coronavirus (CoV) in
2002 to 2003, Middle East respiratory syndrome
(MERS)-CoV in 2012 and, more recently, SARS-CoV2
in 2019 and 2020. In 2005, Michael Osterholm from
the Center for Infectious Research and Policy in Minne-
apolis, and other infectious disease experts, predicted
the occurrence of an unavoidable influenza pandemic
and recognized how unprepared our current health-
care systems were to manage such an event.' Unlike
the previous 2 outbreaks, which were regional epi-
demics, coronavirus disease 2019 (COVID-19), caused
by SARS-CoV2, spread within a few weeks across the
globe, disrupting the social, economic, and emotional
well-being of our societies. This rapid spread to every
continent resulted, in part, from the effects of trav-
eling and globalization and, in part, from the greater
infectivity and transmission of SARS-CoV2.”’ Fauci
et al” reported that each infected person was infecting
~2 people in March 2020 (R, basic reproduction num-
ber, 2.2). SARS-CoV2 is a B lineage beta coronavirus,
which is an enveloped, positive-sense, single-stranded
RNA virus. Similar to SARS-CoV, the angiotensin-
converting enzyme 2 (ACE2) receptor is the main en-
try path for SARS-CoV2. Protease activation on the S
(spike) protein facilitates coronavirus entry into the
cells. The higher affinity (10- to 20-fold) of the S pro-
tein of SARS-CoV2 for the human ACE2 receptor might
explain the rapid human-to-human transmission
compared with that of SAR-CoV.’

In the absence of a vaccine or effective antiviral ther-
apies, the management of COVID-19 has centered on
supportive care for those with severe symptoms, and
the use of physical means such as quarantine and
“social distancing” for mitigation of spread. Imple-
menting the required physical distancing measures
to prevent transmission of the novel coronavirus
(SARS-CoV2) has been disruptive, to say the least, to
our daily lives, patient care, business operations,
and, to a lesser extent, to didactic activities. Concern
exists that relaxing the social distancing arrangements
too early, as the pandemic abates, could lead to a sec-
ond wave of COVID-19 cases, extending the suffering
and socioeconomic uncertainty in the long-term. The

risk this could pose to our finite, already overbur-
dened, healthcare personnel (HCP) and hospitals
that have reached capacity should not be overlooked.
Although these consequences are possible, some
time-sensitive patient care activities are necessary to
avoid worsening the prognosis of debilitating or life-
threatening disorders.”®

As we transition from our strict physical distancing
guidelines to less stringent regulations and return to
our clinical care activities, several uncertainties
remain. Unfortunately SARS-CoV2 is a novel virus,
and many deficiencies exist in the understanding of
its behavior. These include 1) the exact case fatality
rate is uncertain due to incomplete information on
actual numbers of cases; 2) the timing of infectious-
ness relative to the onset of symptoms; 3) the large
number of presymptomatic or asymptomatic infec-
tious patients; 4) the duration of the infectious period,
and 5) the accuracy of commercially available rapid
diagnostic tests to determine whether a patient has
COVID-19.7 Second, all surgical and nonsurgical pro-
cedures performed by oral-maxillofacial surgeons
convey a high risk to HCP. Although some of these un-
certainties and challenges will be resolved as the data
regarding the virus and the disease improve, we all
have some apprehension and reservations regarding
delivering care in such an environment.

However, we have all experienced the positive ef-
fects that have resulted from this enforced change dur-
ing the COVID-19 crisis. These have included
collaborative online lectures, the use of telemedicine,
and the emergence of numerous technological innova-
tions (eg, voice user interface, chatbots) in healthcare
delivery."’ The fact that we have all adopted these
technologies rapidly is verification that “necessity is
the mother of invention” Such opportunities in a
time of crisis can have tremendous effects in the
short-term. The changes will be even more beneficial
if we can refine and adopt these venerable technolo-
gies in the future into our mainstream workflow.

The aim of this report is to review some of the con-
siderations in oral and maxillofacial surgery (OMS)
practice as we move from the current situation of strict
social and physical distancing rules to phased clinical
care during this evolving global pandemic. We
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included some pragmatic suggestions to leverage tele-
medicine for emergency care and nonurgent consulta-
tions, to adopt and scale machine-learning tools and
chatbots to improve surgical workflow efficiency in
the operating room (OR), changes in infection control
policies, surgical prioritization, screening and testing
for COVID-19, and considerations for effective didactic
curriculum changes, research opportunities, and busi-
ness considerations. The suggestions for infection con-
trol policies, optimization of personal protective
equipment (PPE), diagnostic testing, and surgical pri-
oritization should be considered in conjunction with,
and be guided by one’s institution, the local, state,
and/or federal (ie, Centers for Disease Control and Pre-
vention [CDC], Centers for Medicare and Medicaid Ser-
vices [CMS]) authorities, and other joint professional
organizations.

Considerations for Oral and
Maxillofacial Surgeons for Reentry in
COVID-19 Era

Planning to return to our new normal requires
engagement with our institutions and local and state
administrative authorities and awareness of the
COVID-19 situation and policies in our region
(Table 1). It is essential to have a good understanding
of 1) the current prevalence and incidence of new

Table 1. CONSIDERATIONS FOR REENTRY IN
COVID-19 ERA

Surveillance of patients and HCP for COVID-19
(screening, testing, COVID-19 status reporting)
HCP training
Infection prevention and control policies
PPE courses for staff, including donning and doffing
Proper use of disinfectants and disinfection
Managing essential supplies: drugs and PPE inventory
Patient care
Telemedicine triage protocols for emergencies and/or
clinic visits
Prioritizing surgical care; phased timetables for
ambulatory and inpatient surgeries
Ambulatory anesthesia protocols
Protocols for AGPs
Changes to administrative and business operations
Modification of administrative personnel schedules
and staffing models
Cost saving plans
Changes in training curriculum for students and
residents

Abbreviations: AGPs, aerosol-generating procedures;
COVID-19, coronavirus disease 2019; HCP, healthcare
personnel; PPE, personal protective equipment.

Chigurupati et al. Oral and Maxillofacial Surgery Practice and
COVID-19. ] Oral Maxillofac Surg 2020.
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cases of COVID-19 in our region compared with the
rest of the United States and the world; 2) the mode
of transmission of SARS-CoV2; and 3) the risk of expo-
sure to HCP. Creating an electronic standard operating
procedures manual or blueprint for operations will
help us to succeed during the next 12 to 24 months
and, keep all personnel cognizant of the pol-
icies developed.

Evolution of the COVID-19 Pandemic
(How Is the Pandemic Growing?)

The Johns Hopkins University has created a real-
time dashboard for tracking COVID-19 (reported by
Dong et al'' and available at: https://coronavirus jhu.
edu/map.html). Since the first case in the United States
was reported on January 20, 2020, COVID-19 has
spread rapidly, affecting people in all 50 states, with
18 states reporting more than 10,000 cases (available
at: https://www.cdc.gov/covid-data-tracker/index.
html). To date there are more than 6 million cases
and 350,000 deaths in the world, with the United
States accounting for 1.8 million cases and greater
than 100,000 fatalities. The leadership in OMS has
made tremendous efforts at the local, state, and na-
tional level to educate, disseminate, and share informa-
tion about COVID-19 through national web
conferences and the American Association of Oral
and Maxillofacial Surgeons website. Oral and maxillo-
facial surgeons in various hospitals and academic med-
ical centers rapidly made schedule changes to manage
dental emergencies, odontogenic infections, maxillo-
facial injuries, and oncologic patients and take the
necessary precautions. These precautions include
airborne infection isolation rooms, negative pressure
rooms, telemedicine triage, and the use of appropriate
PPE for aerosol-generating procedures (including eye
protection and filtered face respirators [N95], face
shields, and powered air-purifying respira-
tors [PAPRs])).

COVID-19 Surveillance (Screening,
Testing, Tracing)

Ongoing surveillance is crucial to containing any
epidemic (Fig 1). Surveillance includes screening,
testing, tracing, and monitoring the incidence of
new cases. The CDC has recommended that all front-
line HCP should be trained and prepared to screen pa-
tients for COVID-19. The results of testing should be
reported to the local or state authorities and the
CDC to allow for proper surveillance. Symptom ques-
tionnaires must be completed before scheduling an
outpatient clinic visit and updated on arrival of the pa-
tient to capture all presymptomatic cases. COVID-19
screening should include questions regarding recent
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FIGURE 1. Epidemic phases and response interventions. Reprinted, with permission, from the World Health Organization: Managing epi-
demics: Key facts about major deadly diseases. Geneva: World Health Organization; 2018.
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travel to hotspots, recent exposure to an infected indi-
vidual, previous testing for, or a diagnosis of COVID-
19, any current investigation (self or family member),
close contact (=15 minutes within 6 ft) with anyone
with a diagnosis of COVID-19, and, any symptoms
experienced within the previous 2 to 14 days. These
symptoms include fever, cough, shortness of breath
or difficulty breathing, chills, repeated shaking with
chills, muscle pain, headache, sore throat, and/or a
new loss of taste or smell. The most common symp-
toms have been fever (83 to 99% of cases), cough
(59 to 82%), fatigue (44 to 70%), and anorexia (40 to
84% of cases).'>!?

Studies from China and early reports from other re-
gions showed that the median incubation period is
5 days (range, 4.5 to 5.8 days), similar to SARS. Most in-
dividuals who develop symptoms will manifest them
within 11.5 days (range, 8.8 to 15.6 days) after expo-
sure.'* Patients could have abnormalities found on
chest imaging before the onset of symptoms. These
abnormal findings include ground glass opacification
with or without consolidation on chest imaging
studies obtained as a part of a diagnostic workup for
maxillofacial trauma or oral malignancy.

TESTING

Identifying the asymptomatic or presymptomatic
carriers will be impossible without testing. Many ques-
tions have ensured regarding testing, including the
availability of validated rapid tests, who should be
tested, and the process of obtaining specimens. The
CDC has recommended that clinicians work with their
local and state health departments to coordinate
testing through public health laboratories. Also physi-
cians should use clinical judgment to determine
whether a patient who presents for care has symptoms
of an influenza-like illness or symptoms compatible

with COVID-19 to make a decision regarding testing
(guidelines  available at:  https://www.cdc.gov/
coronavirus/2019-ncov/downloads/priority-testing-
patients.pdf). For patients scheduled for in-patient
surgery the guidance for testing by each institution
and/or state should be followed. As of March 24, the
CDC guidance for testing priority showed that oral
and maxillofacial surgeons (healthcare workers and
first responders) should be considered priority 3.

In a recent white paper, Siddarth and Weyl'’ pro-
posed the removal of 3 major obstacles to scale up
testing for COVID-19 in the United States: 7) the need
to have PPE to collect specimens; 2) the need to trans-
port the samples as biohazardous waste; and 3) the
need for reagents to purify RNA if possible. These could
be removed by 7) having patients collect saliva samples
at home and validating this process with nasal swabs
and/or throat swabs; 2) using a viral inactivation buffer
in the test tube used to collect the sample.'” They re-
ported that the Food and Drug Administration granted
the Rutgers University Cell and DNA Repository Infin-
ite Biologics an emergency use authorization on April
13, 2020, for a saliva kit test that can be self-adminis-
tered.'” Wang et al,'® from the Chinese National Insti-
tute for Viral Disease Control and Prevention,
documented that specimens with the greatest yield
were bronchoalveolar lavage fluid (14 of 15; 93%), fol-
lowed by sputum (72 of 104; 72%), nasal swabs (5 of 8;
63%), fiberoptic bronchoscope brush biopsy (6 of 13;
46%), pharyngeal swabs (126 of 398; 32%), feces
(44 of 153; 29%), and blood (3 of 307; 1%).

MODE OF HUMAN-TO-HUMAN TRANSMISSION

SARS-CoV2 is transmitted from 1 individual to
another predominantly via respiratory droplets
through direct or indirect routes.” Indirect transmis-
sion can occur through contact with inanimate objects
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(fomite) contaminated by the droplets.'” Transmission
through oral-fecal contamination has also been re-
ported.'®*°  Direct transmission occurs when
respiratory droplets (>5 um in size) carrying the
virus particles or pathogen spread from the infected
host to the susceptible mucosal surface of the
recipient. Studies have revealed that respiratory
viruses enter via the nasal mucosa and conjunctiva
and, less often, through the mouth. Droplets
generated while talking, coughing, or sneezing are
usually believed to travel up to a distance of 1 meter
(3 ft) but the distance can be farther than 1 metet
Experience during the previous SARS outbreaks
revealed that the droplets could travel up to 6 ft.
Hence, the recommendation for the use of a face
mask when within 6 to 10 feet of another person.
Factors to consider include the droplet size, source,
density of secretions, temperature, humidity,
velocity, and mechanism by which the droplets were
propelled. Procedures such as an injection of a local
anesthetic or examination of the oropharynx can
cause patients to cough or sneeze, propelling
droplets 6 ft or more. In contrast, droplet nuclei
(dried droplets containing the pathogen), which are
5 um or less in size have been associated with
airborne transmission that can remain in the air for
long periods and be transmitted over greater
distances.”'"** Airborne transmission is more likely to
occur during aerosol-generating procedures (AGPs)
with and without high-speed drills and during endo-
scopic airway manipulation, endotracheal intubation,
and suctioning. The newer models of respiratory
droplet transmission have been based on the concept
of a high momentum turbulent puff or cloud that
carries droplets for longer distances, as far as 7 to 8 me-
ters or 23 to 27 ft. The current masks have not been
tested for their ability to withstand such high-
momentum, multiphase gas cloud ejections caused
by a cough or sneeze.”

Indirect transmission through a contaminated inter-
mediate object (fomite) has been associated with noso-
comial spread or superspreading events.”’ van
Doremalen et al’* assessed the 50% tissue-culture in-
fectious dose (TCIDsq) of viable virus/1 mL of collec-
tion medium for SARS-CoV1 and SARS-CoV2. They
found that the half-lives of both viruses, measured by
exponential decay at a temperature of 21° to 23°C
and 40% humidity, were lowest for copper (4 to
8 hours), stainless steel (5.6 hours), plastic (6.8 hours),
and highest for cardboard (>8 hours). They found that
viable virus can be detected on these inanimate ob-
jects for up to 72 hours, with implications for how
we use and dispose packing materials such as plastic
and cardboard and which disinfectants should be
used to cleanse our operatory.z*/
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HCP EXPOSURE RISK

Oral and mazxillofacial surgeons, like other special-
ists in otolaryngology, ophthalmology, and plastic
surgery working in the head neck region and the ancil-
lary staff working in these settings, have a high risk of
exposure to the novel SARS-CoV2.””?’ During the
SARS epidemic in 2003, HCP accounted for one fifth
of all infected cases globally.

Although SARS and COVID-19 are both transmitted
by droplets, it is now clear that the infectivity and
extent of spread of COVID-19 will far exceed that of
SARS.?® The onset and duration of viral shedding and
the infectious period relative to onset of symptoms
are still not well understood for SARS-CoV2. In a recent
study by Wolfel et al,”” the greatest amounts of viral
shedding from the upper respiratory tract were during
the first 5 days as symptoms were developing. Also,
live virus was isolated from 83% of the sputum samples
but rarely (17%) from throat swabs in the first 8 days.*’
Similarly, Chen and Li’” showed that a higher viral load
was present during the early phase of disease and in
older individuals. Joynt and Ku’' pointed out that
the presence of viral RNA in the specimens does not
correlate with viral transmissibility and that previous
studies in an animal model of HIN1 infection showed
that a negative viral culture coincided with a decrease
in the infectious period rather than the absence of
viral RNA.

The proportion of case fatalities among HCP during
the SARS-CoV and MERS-CoV epidemics was 12%
(12 of 98) and 7% (9 of 128), respectively.”” In the
United States, from February 12, to April 9, 2020, of
the 315,531 COVID-19 cases reported to the CDC,
9282 (3%) were identified as occurring in HCP. Most
HCP with COVID-19 (6760; 90%) were not hospital-
ized. Severe outcomes, including 27 deaths, occurred
across all age groups, although death frequently
occurred in HCP aged 65 years or older. These prelim-
inary findings have highlighted that, regardless of
whether HCP acquire the infection at work or in the
community, it is necessary to protect the health and
safety of this essential national workforce (Table 2).
If HCP have been exposed to a patient with COVID-
19 or a patient suspected to have COVID-19, the rec-
ommended data collection forms available should be
used to assess the healthcare worker’s risk of exposure
and, any breaches in infection prevention and control
policies. The World Health Organization emphasizes
the importance of direct face-to-face communication
with HCP in a blame free environment. A daily self-
check method should be established for all HCP. The
CDC self-checker is an example of such a survey that
can be used by the staff (available at: https://apps.
who.int/iris/bitstream/handle/10665/331496/WHO-
2019-nCov-HCW _risk_assessment-2020.2-eng.pdf;


https://apps.who.int/iris/bitstream/handle/10665/331496/WHO-2019-nCov-HCW_risk_assessment-2020.2-eng.pdf
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Table 2. HOW TO PROTECT HEALTHCARE PERSONNEL

Implement source control-facemasks for everyone
entering a healthcare facility (eg, HCP, patients, visitors),
regardless of symptoms

Actively screen everyone for fever and symptoms of
COVID-19

Install barriers to limit contact with patients at triage

Limit the numbers of staff providing patient care

Emphasize hand hygiene

Follow standard and transmission-based precautions

Use appropriate PPE, including (PAPR or surgical
respirator masks, face shield, eye protection, fluid-
resistant gowns, booties) for AGPs

Understand sequence of donning and doffing of
PPE and mask fitting

Abbreviations: AGPs, aerosol-generating procedures;
COVID-19, coronavirus disease 2019; HCP, healthcare
personnel; PAPR, powered air-purifying respirator; PPE, per-
sonal protective equipment.

Chigurupati et al. Oral and Maxillofacial Surgery Practice and
COVID-19. J Oral Maxillofac Surg 2020.

https://www.cdc.gov/coronavirus/2019-ncov/hcp/
guidance-risk-assesment-hcp.html; and https://www.
who.int/emergencies/diseases/novel-coronavirus-
2019/technical-guidance/health-workers). Gener-
ally, 5 strategies represented by a hierarchical model
are included to protect personnel from exposure to
occupational hazards: 1) elimination, 2) substitution,
3) engineering controls (ie, ventilation, pressure
differential of rooms, ultraviolet [UV] germicidal irra-
diation [UVGI]), 4) administrative controls (ie, stag-
gering work schedules of staff to limit exposure and
crowding of offices, facilitating working from home
when feasible), and 5) PPE. Elimination offers the
best protection, and the use of PPE offers the least
protection. These strategies can be implemented
concurrently and/or sequentially.

Infection Prevention and Control

The infection prevention and control (IPC) guide-
lines should be clear, concise, and applicable to the
type of clinical facility. They must also follow the insti-
tutional, state, and national guidelines. All HCP,
including administrative staff working in the facility
or office, should be trained in the IPC policies to create
behavioral changes and a mindset of COVID-19 aware-
ness. Until a vaccine is available, our options for infec-
tion control include basic handwashing and
decontamination, the proper use of PPE, administra-
tive controls to alter staffing schedules to maintain
the minimum effective number of people working at
any time in a space, and the use of engineering con-
trols to eliminate aerosol and droplets in the air.”” It

is equally important to monitor these policies and to
define indicators that will help to track the perfor-
mance of HCP to maintain an effective IPC plan (avail-
able at: https://www.cdc.gov/coronavirus/2019-
ncov/hcp/infection-control-recommendations.html).

PERSONAL PROTECTIVE EQUIPMENT

Clinical considerations for PPE selection while of
great importance, probably require less change from

Table 3. COMPARISON OF PPE FOR AGPS

Advantages of surgical N95 respirator
Filters =95% of particles <5 um in diameter
Blocks both aerosol (<5 um) and droplet-size
(5-50 pum) particles
Allows for use of head lights, face shield, stethoscopes
Does not generate sound or noise
Does not require a power source
More readily available and manufactured than PAPR
Disadvantages of surgical N95 respirator
Requires an initial and periodic fit testing
Not oil resistant
Possibility of leak owing to inadequate fit
(eg, presence of facial hair)
Potential for contamination of exposed face and neck
without face shield
Not well tolerated by users because of breathing
resistance
Heat and moisture build up
High cost of maintaining an inventory of different
types and sizes
Advantages of PAPR
Can filter =99.97% of particles 0.3 pm in diameter
Allows airborne precautions
Cartridges and filters are oil proof and color coded
(eg, P100 is purple)
Provides head and neck protection
Does not require fit testing
Approved for use with facial hair
Good for long OR procedures or continuous bedside
care of a patient
Disadvantages of PAPR
Requires power; battery-powered blower can fail
Filter or cartridge must be replaced
Difficulty communicating when wearing
Sound of air blowing causes difficultly hearing
Can result in difficulties with multiple operators due to
bulky head piece
Cannot use headlight or stethoscope
Potential®® risk to individuals®* reprocessing reusable
respirators

Note: Data from Daugherty”” and Roberts.>*

Abbreviations: AGPs, aerosol-generating procedures; OR,
operating room; PAPR, powered air-purifying respirator;
PPE, personal protective equipment.

Chigurupati et al. Oral and Maxillofacial Surgery Practice and
COVID-19. ] Oral Maxillofac Surg 2020.
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Table 4. DIFFERENCES BETWEEN POSITIVE AND NEGATIVE PRESSURE AREAS

Engineering Characteristic

Positive Pressure Areas (eg, PE)

Negative Pressure Areas (eg, AID)

Pressure differential
Air changes per hour >12

Filtration efficiency

Supply: 99.97% at 0.3 um DOP

Return: none required (if
patient requires both PE and
All, return air should be
HEPA-filtered or otherwise
exhausted to outside)

Room airflow direction
Clean-to-dirty airflow in room

patient)

Ideal pressure differential® > +8 Pa

> +2.5 Pa (0.01-in. water gauge)

Out to adjacent area
Away from patient Chigh-risk
patient, immunosuppressed

> —2.5 Pa (0.01-in. water gauge)
=12 (for renovation or new
construction)

Supply: 90% (dust spot test)

Return: 99.97% at 0.3 pm DOP
(HEPA filtration of exhaust air
from AIl rooms should not be
required, provided exhaust has
been properly located to
prevent re-entry into building)

In to room

Toward patient (airborne disease
patient)

>—25Pa

Note: Adapted from Streifel. *

Abbreviations: All, airborne infection isolation; DOP, dioctylphthalate particles (0.3 um in diameter); HEPA, high-efficiency

particulate air; PE, protective environment.

Chigurupati et al. Oral and Maxillofacial Surgery Practice and COVID-19. J Oral Maxillofac Surg 2020.

our established practice than might be first thought.
One of the consequences of HIV/AIDS epidemic of
the 1980’s and 1990s was an understanding of “Univer-
sal Precautions”, the presumption that all patients
were an infection risk, and acting accordingly. The pri-
mary modification in the current environment is the
more thorough use of PPE, including a well fitting
respirator. The most common types of respirators in
healthcare are N95 filtering face piece respirators
(FFRs), surgical N95 FFRs, and PAPRs (available at:
https://www.cdc.gov/coronavirus/2019-ncov/hcp/
using-ppe.html). Of these 3 options, PAPRs have a
higher assigned protection factor than that of the reus-
able elastomeric nonpowered air-purifying half face
piece (half mask) or disposable N95 FFRs (Table 3;
additional  information available at:  https://
multimedia.3m.com/mws/media/17945720/
surgical-n95-vs-standard-n95-which-to-consider.
pdf). PAPRs reduce the aerosol concentration inhaled
by the wearer to at least 1/25th of that in the air
compared with the 1/10th reduction for FFRs and elas-
tomeric half face piece air-purifying respirators. PAPRS
can be used during procedures in which HCP are
exposed to a greater risk of aerosolized pathogens’”
> [available at: https://www.cdc.gov/coronavirus/
2019-ncov/hcp/ppe-strategy/burn-calcul

ator.html; personal protective equipment (PPE) burn
rate calculator Excel icon (3 sheets)].

ENGINEERING CONTROLS

Good ventilation, air filtration, UVGI, and pressuri-
zation (pressure differentials) are methods that can
be used to reduce spread of aerosol and droplets
and, mitigate the risk of transmission of airborne viral
and bacterial pathogens.

Ventilation

All waiting areas should be well ventilated with dis-
tance and space between patients and appointments
to minimize waiting times.

Filtration

Portable fan devices with high-efficiency particu-
late air (HEPA) filtration can increase the effective
air changes per hour of clean air into the patient’s
room, reducing the risk to individuals entering the
room without respiratory protection. The National
Institute for Occupational Safety and Health (NIOSH)
developed guidance for using portable HEPA filtra-
tion systems to create expedient patient isolation
rooms in hospitals. It might be possible to use the
expedient patient isolation room approach devel-
oped by NIOSH in outpatient clinic settings, if prop-
erly engineered. It involves establishing a high-
ventilation-rate, negative-pressure, inner isolation
zone that sits within a “clean; larger ventilated
zone. Placement of the HEPA filter in the correct


https://www.cdc.gov/coronavirus/2019-ncov/hcp/using-ppe.html
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Table 5. SELECTION OF CLAIMED SURFACE DECONTAMINATION PRODUCTS FOR USE AGAINST SARS-COV2

Use Site

Surface Type Virus

Contact Time (min)

Active Ingredient

EPA Registration No.; Name

Healthcare, institutional,

Human coronavirus

Hard nonporous

0.5

Quaternary ammonium

10492-4; Palermo Healthcare

residential
Healthcare, institutional,

isopropanol
Quaternary ammonium

LLC
10492-5; Palermo Healthcare

Human coronavirus

Hard nonporous

0.5

residential
Healthcare, institutional,

isopropanol

Ethanol

LLC
777-136; Reckitt Benckiser

Human coronavirus

Hard nonporous

0.5

residential
Healthcare, institutional,

Human coronavirus

Hard nonporous

Hydrogen peroxide, 0.5

8383-14; Contec Inc

residential

peroxyacetic acid

Abbreviations: EPA, Environmental Protection Agency; SARS-CoV2, severe acute respiratory syndrome-associated coronavirus 2.

Chigurupati et al. Oral and Maxillofacial Surgery Practice and COVID-19. ] Oral Maxillofac Surg 2020.
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position will allow the aerosolized inner zone air to
be drawn toward the vent.

UV Germicidal Irradiation

Several infectious disease specialists have suggested
considering existing options such as UVGI in high-risk
areas such as emergency rooms, intensive care units
(CUs), and procedure rooms. Such interventions could
be cost-effective and have high yield given the scarcity of
PPE.*° Two different types of UVGI are used in health-
care settings: /) upper room air irradiation; and 2)
duct irradiation. UVGI is based on the principle of air
cycling by convection between irradiated air in the up-
per zone (clean) and the patient care area or lower
zone (dirty). Upper room air UVGI devices are placed
on the ceiling or mounted on the wall. These devices
have been shown to effectively reduce the transmission

of airborne bacterial infections in hospitals.””*”

Pressurization

Pressurization of side-by-side rooms with a pressure
differential —positive pressure (ideally, > +2.5 to 8 Pa)
in 1 room and negative pressure (> —2.5 Pa) in the
next room (Table 4) can be used to treat patients
with airborne infections. Typically, these rooms will
require more than 12 cycles of air changes/hour and
efficient filtrations systems that will allow air to flow
away from the clean area or positive pressure room to-
ward the negative pressure or depressurized area or
less clean room (eg, room with the patient with an
airborne disease). The times required for airborne
contaminant removal from a room with 12 cycles of
air changes/hour with 99% and 99.9% efficiency are
23 and 35 minutes, respectively.@ ‘We should consider
accommodating for additional time if using negative
pressure rooms for AGPs in the outpatient setting.

In a study of air sample analysis for SARS-CoV2 RNA
concentrations, higher levels (18 to 42 copies/mS)
were found in the rooms used for removal of protec-
tive clothing, with much lower levels (6 copies/m‘%)
found in patient treatment areas such as ICUs and
wards designated for patients with COVID-19. This
likely resulted from the high air exchange rates in
these negative pressure areas.”' In the hospital setting,
ORs and ICUs have usually been designed to accom-
modate these pressure differentials; thus, the option
will be more feasible in the hospital setting. For outpa-
tient clinics, the use of HEPA filtration and upper room
UVGI methods, along with appropriate PPE, might be
good options to decrease infection from AGPs.

SURFACE DECONTAMINATION

When choosing a disinfection product, the active
ingredient, surface type, contact time, and type of
clinical setting should be considered (Table 5).
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Coronaviruses are a subgroup of enveloped, single-
stranded RNA viruses. Studies have shown that SARS-
CoV is sensitive to ultraviolet rays and heat at 56°C
for 30 minutes, in addition to ether, 75% ethanol,
chlorine-containing disinfectant, peracetic acid, chlo-
roform, and other fatty solvents, but not
chlorhexidine. *?

ANTISEPTIC AGENTS

The antimicrobial action of povidone iodine (PVP-I)
has been well established in surgery for surgical skin
site preparation (7 to 10% PVP-I). The free iodine in
PVP- is able to inactivate proteins, oxidize nucleic
acids, and destroy microbes. The experience during
the SARS-CoV and MERS-CoV epidemics has shown
that PVP-I has virucidal effects in vitro, and it can
potentially be used as an antiseptic rinse.”> Kariwa
et al,“2 in 20006, evaluated the efficacy of several PVP-
I products and a number of other chemical agents
and various physical conditions to inactivate the
SARS coronavirus in vitro. They reported that treat-
ment of SARS-CoV with 0.23 to 1% PVP-I products
for 2 minutes reduced the viral infectivity from
1.17 x 10° TCIDsy/mL to an undetectable level.””
They reported that the efficacy of 70% ethanol was
equivalent to that of the PVP-I produ(:ts.*/2 In a recent
in vivo study in the United Kingdom, Eggers et al*
tested the use of a 0.5% PVP-I solution (0.55 mg/mL
available iodine) applied to the oral, oropharyngeal,
and nasopharyngeal mucosa of patients with pre-
sumed or confirmed COVID-19 and as a rinse for
HCP in close contact with this patient cohort. They
aimed to decrease the risk to HCP and destroy the virus
that had entered the upper aerodigestive tract before it
had an opportunity to infect the host.** Preparation of
the oral and/or nasal mucosal with 0.23 to 1% PVP-I for
2 minutes in patients with COVID-19 and unknown
COVID-19 status can potentially decrease viral
infectivity.

OMS Patient Care

As we plan our patient care activities, different
workflows for each setting—emergency room, outpa-
tient clinic with and without ambulatory anesthesia,
OR, and inpatient wards/ICU— must be considered.
Surgical procedures themselves offer limited scope
for change without impacting clinical outcomes. The
primary modifications in the current environment
are: 1) more thorough use of PPE and 2) use of tele-
medicine and digital workflows.

ALTERNATE WORKFLOW FOR MANAGING ORAL
AND MAXILLOFACIAL EMERGENCIES

The COVID-19 crisis has forced us to develop alter-
nate paths to provide urgent and emergent care to
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our patients with limited in-person interaction, opti-
mize the use of PPE, and minimize the risk of exposure
and transmission of SARS-CoV2. This has allowed oral-
maxillofacial surgeons to support our institutions in
the treatment of patients with COVID-19 while we
treated patients with maxillofacial injuries and head
and neck infections, among many other conditions, us-
ing a hybrid model of telemedicine and in-person eval-
uations. The emergency room can be a potentially
high-risk area for COVID-19 transmission and other in-
fections requiring the use of significant PPE for
airborne flu-droplet precautions. Thus, teleconsulta-
tion services should be considered as an alternative
to our current workflow to increase efficiency and
decrease the risk of exposure to infection, especially
given the inconvenience of performing procedures
in areas of the hospital not dedicated to oral and maxil-
lofacial surgical care.

The potential incorporation of telemedicine OMS
consultation services in the emergency room must
include input from multiple entities, including emer-
gency physicians, trauma surgeons, other sister spe-
cialties (ie, otolaryngology, plastic surgery), billing
and compliance officers, and healthcare information
technology teams. The designation of pathways of
care for synchronous or asynchronous telemedicine
consultations versus in-person consultations must be
discussed and determined, with all contingents in
agreement. Oral-maxillofacial surgeons might also
require additional availability in their outpatient prac-
tices to provide timely consultations and procedural
care for emergency room patients discharged after a
telemedicine consultation. The financial effects of
such remote digital healthcare services when treating
patients without medical or dental insurance must also
be considered. The alterations in this emergency room
consultation delivery care model will initially require
additional attending level expertise in training pro-
grams and increased communication with the office
management staff involved in scheduling.

PATIENT EVALUATION IN OUTPATIENT SETTINGS

We will be able to continue to perform some consul-
tations for orthognathic surgery, obstructive sleep ap-
nea (OSA), and dentoalveolar surgery via telephone- or
video-assisted visits and choose to have in-person in-
teractions during the pre- and postoperative period
to decrease the risk of exposure and improve the
workflow efficiency. When preparing patients for or-
thognathic, trauma, or temporomandibular joint sur-
gery, alterations to traditional practice using a digital
workflow model should be considered. During a pre-
operative planning visit, all attempts should be made
to avoid the use of molded impressions and any
intraoral imaging procedures that can lead to coughing
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and/or gagging and the generation of aerosol or drop-
lets that will pose a risk to the staff. Instead, digital im-
pressions, when the capability exists, should be
considered or having the data transmitted from the
referring orthodontist. Additionally, cone-beam
computed tomography and virtual surgical planning
will become an essential part of the workflow, if these
have not already been incorporated as a standard part
of the present workflow.

DECISIONS TO PRIORITIZE SURGERY

Prioritizing surgical care is a major dilemma, as we
gradually transition to patient care, especially for those
patients who will require hospital admission and usage
of more resources. During the COVID-19 pandemic,
the CMS and other professional medical societies and
organizations decided to halt all “elective;” “nonessen-
tial” and “nonemergent” surgeries and preventive ser-
vices. The CMS suggested a 3-tiered approach
according to the acuity of the treatment or service,
and conveyed that each organization or local institu-
tion should consider shared decision-making on a
case-by-case basis. However, medical ethicists, Caplan
and Thomas, argued that the terms “nonessential” and
“elective” are fraught with confusion and emotion
owing to the vagueness of these terms, making it diffi-
cult to decide who should qualify for surgery. Instead,
they suggested a framework that would answer 2
crucial decision-making questions: 1) whether the
procedure is life-saving requiring immediate or urgent
action; and 2) whether the procedure is not life sus-
taining and does not require significant resources but
will improve the patient’s quality of life.*” Stahel*° sug-
gested that we implement algorithms that are clinically
relevant and driven by patient safety to make surgical
treatment decisions (as shown in his Fig 1). He sug-
gested stratification according to risk and resource us-
age. Thus, elective procedures can be divided into
“essential” if an adverse outcome could occur owing
to a delay in performing the procedure for an undeter-
mined period and “nonessential” or “discretionary” if
the procedure is not time sensitive.

Prachand et al*’ developed a more comprehensive
scoring system for medically necessary and time sensi-
tive procedures (MeNTS) using the principles of maxi-
mizing benefit and minimizing harm and risk and
considering patient, procedure, and disease factors.
The MeNTS scoring system has 21 questions with a
5-point scale (score range, 21 to 105), which considers
each patient’s medical comorbidities, COVID-19 status
and/or exposure risk, alternative nonoperative op-
tions, including no treatment and the effects of delay
in treatment on the degree of difficulty of the proced-
ure, and the outcome. The lower the score, the less
risk to the patient, surgical team, and healthcare sys-

tem as a whole (available at: https://www.facs.org/
media/press-releases/2020/covid-scoring-system0414/
worksheet). The developers are currently validating
the MeNTS scoring system./‘ﬁ It might serve as a
good tool that can be implemented for OMS prioritiza-
tion after further iterations and validation. The Amer-
ican College of Surgeons has recommended using
this method or a similar method applicable to each
institution. Ultimately, surgeons must be fair to their
patients and make the best clinical and most ethical de-
cision for their patients. For oral-maxillofacial sur-
geons, among the several medically necessary
conditions we treat, apart from emergencies, the
most time-sensitive procedures include treatment of
malignancy (eg, oral cancer, salivary gland malignancy,
osteosarcoma), neurologic injuries, aggressive benign
jaw  tumors, congenital craniofacial anomalies
(eg, cleft palate repair before speech development),
and chronic pain conditions recalcitrant to medi-
cal therapy.

Using these algorithms or scoring methods can help
us monitor outcomes closely during the evolving
COVID-19 situation. The threshold to allow surgery
should decrease gradually as the threat of overusage
of resources and the threat of COVID-19 becomes
lower. Given that all our procedures will be high
risk, we must weigh the patient and disease factors
carefully. We must evaluate our facility needs and the
risks to our patients and the alternative options of
nonoperative treatment versus the implications of de-
laying treatment. For example, consider the case of a
patient with severe OSA who is intolerant to contin-
uous positive airway pressure (CPAP) and would like
to consider surgical options. Maxillo-mandibular
advancement is a high-risk AGP with a greater require-
ment for resources owing to the possible necessity for
postoperative ICU care or prolonged intubation in the
case of a complication and the increased risk to the
healthcare team and the patient. Having a frank discus-
sion with these patients to consider compliance with a
nonoperative alternative therapy, such as a CPAP with
a different type of mask, at least temporarily or a
hybrid method of CPAP with an oral device might
pose less risk to all. However, delaying treatment for
a patient who is noncompliant and unable to tolerate
CPAP can increase the risk of cardiovascular and cere-
brovascular events, which would result in an overall
bad outcome and the usage of more healthcare system
resources.

When we consider the procedure, patient, and dis-
ease factors in the context of minor OMS procedures
performed in the ambulatory setting, the risk is more
favorable. For example, a 65-year-old man has pre-
sented for extraction of multiple (5 to 6) carious, non-
restorable teeth with periodontal infection and
moderately well-controlled hypertension and diabetes,
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controlled with oral medications. The procedure is
time sensitive with no alternative options. Also, a delay
of 2 to 6 weeks could make the outcome moderately
worse but the difficulty of the operation would not
change. Using the MeNTS scoring system, if the length
of a procedure is short and can be performed in an
ambulatory setting, the score would sum to 31, denot-
ing a favorable risk to personnel and resource usage.
Similarly, procedures such as the placement of im-
plants and dentoalveolar surgery, which are ambula-
tory procedures, pose a greater risk to HCP but have
lower resource usage, possibly implying an overall
favorable risk. Whether we modify and use the MeNTS
scoring method or an alternative, such scores must be
validated for OMS procedures. In contrast, consider
the options for a relatively healthy, young female pa-
tient who requires a Botox injection for intractable
migraine headaches. The procedure has low to moder-
ate risk, low resource usage, can directly improve the
patient’s quality of life, and, indirectly, decrease the
use of other resources by possibly avoiding an emer-
gency room Vvisit.

Head and neck oncology patients pose the greatest
challenge given the time-sensitive nature of their con-
dition, their age, medical comorbidities, and frailty
along with high resource usage and risk to HCP. Shu-
man et al’ proposed an ethical framework for head
and neck cancer care affected by COVID-19. They

Selected Underlying Medical Conditions of COVID-19-A
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highlighted the conflicting interests of clinical ethics
versus public health ethics when considering popula-
tion versus individual interests.” They suggested
considering the metrics of tumor progression, the
risk of delay, and the use of alternative therapies (eg,
radiotherapy) when applicable and feasible.” In gen-
eral, they suggested having a well-thought-out plan
through a collective decision-making process with
members of the tumor board and with consideration
of the patient’s preferences.” For such situations,
one could study treatment models developed for
limited resource settings with a high volume of cancer
care, such as the model described by Pramesh and
Badwe® in the Tata Memorial Cancer Center, where
more than 70,000 new patients with cancer, including
a vast number with oral cancer, are treated annually.
This disruption in surgical services resulting from
COVID-19 for our patients with cancer is also likely
to stimulate further interest in considering
immunotherapies that are more novel. This is also
the time to evaluate other existing technologies such
as mobile telemedicine to diagnose cancer at early
stages by decreasing the time required to refer patients
to a specialist.

Being aware of the COVID-19 hotspots and under-
standing the population demographics and the risk
factors of the individuals susceptible to COVID-19
will be critical to successful planning. Data from the

di italizati (data d ded on 4/18/2020)
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FIGURE 2. Comorbid risk factors in patients with coronavirus disease 2019 (COVID-19). Source: Centers for Disease Control CDC.
Chigurupati et al. Oral and Maxillofacial Surgery Practice and COVID-19. ] Oral Maxillofac Surg 2020.
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CDC have shown that the overall cumulative COVID-
19-associated hospitalization rate has been 29.2 per
100,000 persons, with the highest rates for persons
aged 65 years and older (95.5 per 100,000 persons)
and 50 to 64 years (47.2 per 100,000 persons). Hyper-
tension, obesity, and diabetes were the most common
underlying comorbid conditions (Fig 2). Oral-
maxillofacial surgeons working in inner city hospitals
and outpatient clinics at academic institutions often
see high-risk populations who have limited access to
oral healthcare and who live in group homes, correc-
tional facilities, nursing homes, or temporary shelters.
These patients also often have chronic diseases such as
poorly controlled diabetes, hypertension, and renal
failure, as well as other chronic conditions and immu-
nosuppressive disorders. In addition, to the limited ac-
cess to healthcare, these people have other
socioeconomic disadvantages, live in densely popu-
lated neighborhoods, have limited disposable income,
and must frequently visit stores for food and essential
supplies, increasing their risk of exposure and trans-
mission of infection. Cases of COVID-19 have been
increasing among incarcerated individuals and
workers in state prisons in Texas, Georgia, California,
Massachusetts, Michigan, Connecticut, Pennsylvania,
and \Washington.48

Outpatient OMS clinics, especially in hospital set-
tings, will require a new approach to maintain patient
volume. The schedules must be modified to limit
crowding and maintain safe distances in designated
waiting areas. One method to accomplish this would
be to continue video telemedicine triage services for
consultations and to schedule surgical procedures
more efficiently. The schedules should accommodate
a patient’s needs, and definitive treatment should be
rendered whenever possible to avoid multiple visits.
Streamlining procedures will allow for the perfor-
mance of high-risk AGPs in designated areas with pro-
visions for germicidal UV light disinfection, in addition
to chemical disinfection, or in negative pressure
rooms, using appropriate PPE (ie, surgical N95 respi-
rator, eye protection, face shield, fluid-resistant dispos-
able gown, booties). Performing OMS procedures
during the pandemic and in the near future with addi-
tional PPE and new infection control guidelines can be
time consuming, demanding, and tedious. Oral-
maxillofacial surgeons should be careful to plan for
additional time, delegate tasks, and request help
from colleagues to reduce medical errors when work-
ing in stressful situations.”” Using a customized work-
flow for the specialist and the type of procedure with
machine learning tools and chatbots could potentially
make the tasks for the OR staff more straightforward
and allow for seamless operation during shift changes
and breaks.

Ambulatory Anesthesia and Drug
Shortages

The American Society of Dental Anesthesiology has
provided a guidance document for office-based anes-
thesia in the setting of COVID-19. It is a useful resource
for the consent process in the COVID-19 era’’ (avail-
able at: https://www.asdahq.org/sites/default/files/
Guidance%20ASDA%204.14.20.pdf).

In addition to the severe shortages of PPE and other
medical equipment, which have been discussed ad nau-
seam during this pandemic, several drug shortages have
developed, which will be of paramount importance
when we begin to return to our practices after the
pandemic. From the current trends in usage globally,
the following drugs are likely to be affected: oxygen,
propofol, midazolam, fentanyl, antibiotics, muscle relax-
ants, and steroids. Treatment of patients with COVID-19
requires the delivery of oxygen as the main treatment,
which has implications for the functioning of hospitals
and ambulatory surgery centers. One should consider
the possible delays that could occur from supply chain
interruptions and prepare accordingly.

Global pandemics such as COVID-19 will not only
expose several bottlenecks in the supply chain in the
pharmaceutical industry, but will also collapse the
delicate balance that exists between supply and de-
mand at the end-user units. Typically, drug shortages
can result from several causes. These include both
business and market factors:

e A lack of transparency or communication about
actual or probable product shortages

e A lack of business incentives to enter a specific
product market

e Unpredictable changes in product demand, such
as in the current situation

e A reallocation of production lines

e Consolidation of companies

That 80% of raw materials in the pharmaceutical in-
dustry originate from outside the United States can be
problematic. This will be especially true if single-
source active product ingredients or raw material man-
ufacturers face disruption to acquisition because of 7)
political instability and/or government interference;
2) natural disasters or pandemics; and 3) contamina-
tion during drug production, storage, or transport.
Furthermore, the distribution of drugs can be affected
directly by barriers to the international transport of
medications and inventory practices by healthcare fa-
cilities and supply chain entities. These factors will
affect smaller OMS practices because such practices
often have little to no inventory cushion to compen-
sate for shortterm shortages. In addition, their
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inventory procurement capabilities will be wvastly
different from those of large healthcare facilities, and
they cannot maintain an excess inventory. Also, a large
gray market exists that influences the availability of
different medications on a regular basis. Thus, oral-
maxillofacial surgeons should plan to monitor their
current supplies and orders and to estimate the costs
and need for anesthetic drugs, such as propofol, fenta-
nyl, and oxygen.

Implications for OMS Education

The COVID-19 pandemic has paused almost all our
traditional methods of education and training in our
profession. This brings us to the question of whether
the current training programs will meet the needs of
the next generation of oral and maxillofacial surgeons
and whether we will be able to relate the new knowl-
edge base to undergraduate and postgraduate OMS ed-
ucation and training. Can we relate a national
curriculum to the knowledge base for the board certi-
fication and recertification process? This might be the
best time to create the national OMS curriculum for
undergraduate and graduate training.

Perhaps some of the most disruptive changes that
have resulted from this pandemic have been in the
area of resident and student education. Although
massive open online courses have been in existence
for more than a decade, they have not been used as
much nor have they been evaluated for didactic surgi-
cal training. Online education and collaborations
through data sharing platforms have been an integral
part of fields such as engineering and business (eg, Gi-
thub, Kaggle). These have led to numerous innova-
tions and connected and benefited students across
the globe. Equivalent platforms and methods of
learning and teaching have been less common in med-
icine by the sheer nature of how we must practice
medicine. However, as we move into an era of cloud-
sharing platforms, virtual simulation, augmented real-
ity and intelligence, chatbots, and robotic surgery, it
might be feasible to collaborate and share knowledge
and interact with others in the field without barriers.”'
National and international online collaborative teach-
ing courses have been having a tremendous effect on
our trainees and transforming how they learn. These
methods of audio- and video-assisted teaching and
learning will need proper evaluation, with milestones
for further validation, before incorporating them into
the mainstream. Several undergraduate faculty across
the United States have developed problem-based
learning tools and simulation models for clinical sce-
narios in oral surgery (eg, objective structured clinical
evaluation) to determine the clinical competency of
our dental students at all levels. During the next few
months as patient care resumes, we might have to
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rely more frequently on small group clinical teaching
sessions (groups of 4 to 5 students) and problem-
based learning and simulation-based teaching models,
rather than on direct patient care.

Research Opportunities

“Never let a good crisis go to waste”
Sir Winston Chuvrchill

Challenges that were considered unsurmountable
can now present as opportunities. At the top of our
list are those relating to the best practices for OMS
as we return to a new normal for caring for our pa-
tients and educating the next generation. The effects
of the changes we make to provide safe quality care
will be significant and should be supported by sci-
ence. The research questions can be divided into
the direct and indirect effects of COVID-19
(eg, affecting patient care, workflow, education).
Teams of academic OMS programs in their respective
geographic regions can address these questions,
some of which we have included but are certainly
not limited to those listed:

1. How do we prioritize patient care?

Is a method such as the MeNTS score, proposed
by Prachand et al,*” valid? or should a modified
score be applied to the OMS setting?
Assessment of the comparative effectiveness of
nonsurgical treatment options and surgical
treatment options for OSA (what is the role of
modified therapy with CPAP and oral reposi-
tioning devices relative to maxillo-mandibular
advancement).

Assess the value of immunotherapy in oral can-
cer care- Does it have a role when there is delay
in surgical treatment of malignancy?

2. What impact does life style alteration have on
type and cause of maxillofacial trauma? What
are treatment outcomes of such trauma
managed during the COVID-19 pandemic (8-
week period)?

Combining the data from regional hospital data-
bases to assess these outcomes can be valuable.

3. Should preoperative testing be performed for
patients undergoing both inpatient and office-
based surgery procedures?

‘What are the implications of invalid information
on how we should provide our care to the pa-
tients.

4. Can we use digital tracing applications be used
to monitor our office staff and HCP?
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5. What are best practices for PPE in OMS that will
allow us to provide patient care safely, effi-
ciently, and comfortably?

A study to assess the benefits and cost of various
types of PPE in different OMS settings could be
considered.

6. The effectiveness of pressure differential rooms
and room cleaning methods (eg, UVGI) and the
use of a preoperative oral antiseptic rinse with
PVP-I should be evaluated. Any methods chosen
must have good science and validation behind
the recommendations. Some of the guidelines
developed for hospital ORs and even general
dental offices should not be transferred to our
OMS practices without evidence.

7. Can machine learning technology and chatbots
such as Alexa or Siri play a role in training OR
staff and HCP to perform repetitive tasks and
improve the workflow efficiency?

8. The benefits of virtual collaborative platforms
for interdisciplinary care? (eg, virtual tumor
board for cancer care, OSA, orthognathic sur-
gery, cleft and craniofacial care, prosthetic reha-
bilitation, implant dentistry) should be
evaluated and validated.

9. What is the value of telemedicine in OMS emer-
gency triage workflow? The experience of pro-
viders and patients during realtime video
versus audio, “store-and-forward” versus hybrid
models for routine clinic visits should be as-
sessed.

10. What are the applications of augmented and
artificial intelligence, virtual reality, and simula-
tion technologies for surgical education and pa-
tient care in oral and maxillofacial surgery?

Business Changes to Consider for OMS
Practices

From the standpoint of practice business, no good
comparison is available for the situation of a global
pandemic. We can extrapolate some aspects from
our experiences during natural disasters such as Hurri-
cane Katrina or similar events. During these uncertain
times, the observed financial risk should not tempt us
to restart our clinical operations earlier than the rec-
ommendations from our local and state authorities. It
is imperative to follow their guidance, to avoid the
risk of exposure of our HCP and patients, and to pre-
serve the necessary resources for our professional col-
leagues during this period of scarcity.

However, this is a great opportunity to think about
how we practice and to test new digital platforms to
collaborate with other specialists. One might consider

requesting one’s accountant to calculate the cash flow
and expenses and provide a financial analysis and pro-
jection for the year ahead. Early conversations with
one’s banker regarding a line of credit for the business,
the consolidation of loans with more favorable terms,
and changes to current loan covenants can be helpful.
Many banks will be open to loan forgiveness or
interest-only payments. Also, contacting major ven-
dors of practice equipment and negotiating loans
and payment schedules can reduce some of the finan-
cial burden in the immediate future. It will be impor-
tant to keep communication open with billing team
members to decrease the accounts receivable and
maximize the revenue from previous services. Before
planning any HCP contract changes or furloughing
staff, such items should be discussed with one’s prac-
tice lawyer and the state labor laws should be re-
viewed to understand one’s staff’s rights, and one’s
own responsibilities. Insurance agents can review
the business interruption insurance and coverage for
a pandemic should be considered, if not already
included, for the future. If still conducting business
partially via televisits, the documentation and billing
codes for these remote visits should be reviewed. It
is a good time to reach out to professional colleagues
to find out what they are doing, or as a way of more effi-
ciently shepherding resources.

Support the Professional Community

It is also important to keep our staff and referring
dentists engaged and to keep them informed about
any plans for reopening one’s practice. We should
reach out to our referring dentists and physicians to
provide clinical support for emergency care. We
should also keep them informed of our plans on how
we intend to prioritize treatment for patients in accor-
dance with our facility and state guidelines. The staff
should be educated and trained to use the COVID-19
tools from state and federal websites regarding the
new infection control policies, screening and testing
for COVID-19. We should incorporate digital services
and telemedicine to deliver care and create an inven-
tory tool to estimate and calculate essential practice
items (ie, PPE and drugs). Being a part of the broader
solution is important, because any reentry must be
in-line with others in the supply chain, including pa-
tients, community, ancillary staff, industry, and govern-
ment. It would be prudent for oral-maxillofacial
surgeons to take a fresh look at worst-case scenarios
and develop contingency plans. Having a “living
revival document” that can easily be updated or with-
drawn as necessary is vital. Preparation for (or at least
discussion about) the next crisis (or the next phase of
the present crisis) among stakeholders in each prac-
tice at this time is highly recommended. Just as
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debriefings after emergency practice drills will be the
most informative, we learn the most while the crisis is
unfolding. The challenges, responses, and scientific
evidence should be well-documented.

Revenue Implications for OMS Training
Programs

All educational institutions and academic medical
centers have lost revenue as the result of suspension
of their programs and the increased costs of support-
ing the employees of the institutions. In addition, the
economic downturn will continue the losses. This
could lead to layoffs, which will be disruptive to
many OMS programs, which do not have extensive
employee numbers. We must find ways to reduce costs
to protect the core and character of our programs. Hir-
ing freezes, travel restrictions, and elimination of cost
of living increases could all be cost-saving methods.
Capital budget requests will probably be put on
hold, most likely for 2 years. University and program
endowments are often restricted to specific purposes
set by the donors and cannot be used as a reserve fund.
The decline in the investment market has resulted in a
decline in the market value of the endowments. The
monies spun off the principal of these endowments,
which are used to support the institution’s operations
will also require cost reductions by individual oper-
ating units.

It is important to undertake a very deliberate and
transparent review of every aspect of an OMS pro-
gram’s budget, with the intent of eliminating unneces-
sary expenditures for the next 2 years. This process
will not be easy. However, if undertaken immediately
and by the OMS program leadership, cost reduction
decisions will have fewer effects on the program.
Leaders of OMS programs must give special attention
to the budget processes to ensure that the professor-
ships that are supported by institutional funds stay
intact, providing solid justification for mission critical
positions to be filled, and providing meaningful feed-
back and support to the faculty in lieu of salary in-
creases for the next 2 years. They should prioritize
and only support faculty travel determined to be essen-
tial to the mission of the program, looking to philan-
thropy to support capital budget projects that are
aligned with the institution’s master capital plan.

In conclusion, these challenges we face will
continue for at least the foreseeable future, including
the next 12 to 24 months. The COVID-19 pandemic
has opened our minds and forced us to mobilize and
transition to a new and possibly more efficient health-
care delivery model through telemedicine and
increased virtual collaboration. Digital technologies
could have a high impact on healthcare delivery if
we adopt, validate, and scale them for incorporation
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into our daily workflow. Prioritizing surgery will
require objective methods and good clinical and
ethical judgment on the part of the surgeon. The
COVID-19 global pandemic has exposed the vulnera-
bilities of our healthcare systems. OMS professionals
and leaders have an unprecedented opportunity to
work with community, institutional, and professional
leadership to implement care standards that address
some of the flaws that have been recognized in our cur-
rent healthcare system. High-quality care that is appro-
priate, accessible, and economically feasible, delivered
with pride and in a transparent fashion, might be much
closer to reality than it ever has been.
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