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Introduction

The severe acute respiratory syndrome coronavirus-2
(SARS-CoV-2) is the causative pathogen for the corona-
virus disease 2019 (COVID-19) worldwide pandemic.
First identified in December 2019 following a cluster
of patient hospitalizations with pneumonia-like symp-
tomology of unknown etiology, it was later determined
that these patients were epidemiologically linked to a
seafood and wet animal wholesale market in Wuhan,
China (1). On January 30, 2020, the World Health
Organization (WHO) officially declared this outbreak as
a “public health emergency of international concern”
(2). Since December 2019, countless efforts have been
made to further understand the pathogenesis, as well
as pathophysiology and transmissibility associated with
this novel virus in an attempt to control the progression
and develop management strategies for COVID-19. Li
et al. conducted a retrospective analysis on the first 425
patients with laboratory-confirmed cases of COVID-19
in Wuhan, China, which showed a median age of 59
years, with an estimated mean incubation period and
duration from onset to hospital admission to be 5.2 days
and 12.5 days, respectively, likely indicative of the diffi-
culty in early identification and isolation (3). Preliminary
analysis from this study estimated a basic reproduction
number (RO) of 2.2, suggesting that each infected patient
will go on to spread the infection to 2.2 other people,
and postulated a 14-day medical observation period or
quarantine for the exposed individual (3). The Chinese
Center for Disease Control and Prevention (CCDCP) later
released a case series, demonstrating similarities with the
severe acute respiratory syndrome (SARS) and Middle
East respiratory syndrome (MERS) in that they, too, were
initiated by zoonotic transmission of a novel betacorona-
virus and which commonly initially presents with fever
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Experience

and cough which frequently progresses to lower respira-
tory tract disease and poor clinical outcomes in the older
and medically-complex populations (4). These similari-
ties made sense considering that genetic sequencing of
SARS-CoV-2 revealed greater than 80 per cent identity to
SARS-CoV-1 (SARS) and 50 per cent to MERS-CoV (MERS)
(1). Some evidence demonstrates that of laboratory con-
firmed cases of COVID-19 (N = 44672), the majority
were mild (81 per cent) with an overall case-fatality-rate
(CFR) of 2.3 per cent; however, a CFR close to 50 per
cent was observed among the critical cases (five per cent)
(4). Much like SARS and MERS, the CCDCP reported
that most cases of secondary transmission of COVID-19
were occurring in the hospital setting with 1716 con-
firmed cases among health-care workers and five deaths
as of February 11, 2020 (4). As of May 09, 2020, there
were a total of 3,974,036 confirmed COVID-19 cases
and 276,007 deaths globally, affecting 187 countries
(5). This rapid incline in confirmed cases is attributable
to the transmissibility of SARS-CoV-2 virus. The main
modality of transmission remains person-person, which
occurs via contact or droplet spread, with the possibility
of airborne transmission as well (1,6). Oral and maxillofa-
cial surgeons represent a particularly vulnerable subset of
frontline health-care providers to nosocomial COVID-19
infection due to the close exposure to patients’ orophar-
ynx and nasopharynx and the droplets and aerosols gen-
erated during routine and emergency clinical practice.
Most recently, a final-year oral and maxillofacial surgery
resident succumbed to COVID-19 while working at his
Detroit area hospital (7). This review aims to provide
information and some preliminary guidance relevant to
the practice of oral and maxillofacial surgery amidst the
COVID-19 pandemic.
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Oral and Maxillofacial Surgery Patient
Categorization

Subacute or chronically-ill patients, vitally stable,

requiring expedited or urgent intervention (non-

life threatning), Ex: facial trauma, osteomyelitis,
pre-radiation head and neck cancer

Patient requiring elective procedures (i.e.
benign neoplasm, dentofacial deformity,
temporomandibular joint dysfunction)

Defer surgical procedures
and regular monitoring,

COVID-19 risk assessment
and screening

Critically ill patients with life-threatening
conditions requiring emergency surgery
(i.e. hemorrhage, airway compromise from
facial trauma or infection, vision loss)

as indicated

If possible, obtain COVID-19 status via
laboratory SARS-CoV-2 testing at
designatied centers or hospitals

Positive or Unknown COVID-19

Proceed only with emergency surgical
procedures in designated COVID-19 hospitals
following protection protocols

Negative COVID-19

Proceed with urgent intervention only
following standard precautions

Figure 1.
Algorithm for diagnosis and treatment of oral and maxillofacial surgery patients according to disease severity
and urgency of intervention required.

Demographics and clinical presentation

Previous reports from retrospective case studies in China
have shown that the majority of laboratory-confirmed
cases of COVID-19 occurred within the age-category of 30
to 79 years, with the median age of 59 and a slight male
predominance (56 per cent) (3,4). While the majority of
cases seem to be classified as mild, those deemed critical
or present in the elderly (i.e. >80 years of age) or med-
ically complex populations pose a significantly higher
mortality threat (4). Symptoms most commonly present
at onset include fever and cough, as well as some upper
respiratory tract symptoms like sneezing, rhinorrhea
and sore throat, while others presented with dyspnea,
hemoptysis and lymphocytopenia (1). Severe and criti-
cal cases were most related with decreased blood oxygen
saturation (=93 per cent), as well as respiratory failure,
septic shock and multiple organ dysfunction or failure,
respectively (4). Computed tomography of the chest
revealing bilateral subpleural ground glass opacities in

the lungs in infected patients has also been recorded
(1). Other abnormal findings such as RNAemia, acute
respiratory distress syndrome and acute cardiac injury
are all associated with critical cases and more likely to
be fatal (1). According to Huang et al., myocarditis was
diagnosed in 12 per cent of patients in Wuhan, China
with significantly elevated levels of hypersensitive tro-
ponin I (hs-cTnl) concurrently seen (8). Elevated plasma
pro-inflammatory cytokines, such as IL2, IL7, IL10 and
TNFa, has been recorded in infected patients admitted
to intensive care units and linked to the promotion of
disease severity (1). Studies by Liu et al. have shown
that SARS-CoV-2 viral proteins interfere with the normal
heme anabolic pathway and hemoglobin metabolism;
complexes are formed between non-structural proteins
(i.e. ORFS, orflab, ORF10, and ORF3a and surface gly-
coproteins) and the heme-containing 1-f chain of
hemoglobin to dissociate the iron to form porphyrin (9).
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1. COVID-19 Patient and staff, physicians and volunteer status (SVP) at all three HRH sites.

# of COVID-19
Positive SPVs

Recovered
SPVs

Current # of Patient Deaths
COVID-19 Positive (Since Mar14)
Patients

Community/
Hospital Acquired

24/6

ONTARIO

# Critical Care # Confirmed Critical # Suspected Critical
Patients Care Positive COVID-19 Care COVID-19

1,362 250 311

HUMBER RIVER HOSPITAL

# Critical Care # Confirmed Critical # Suspected Critical
Patients Care Positive COVID-19/ Care COVID-19
Vented

42 18/16 5

2. PPE Supply.
*PPE Supply — April 21, 2020
Supply Legend Personal Protective Equipment (PPE)

Face Shield

30 Days’ Supply

Gloves

15-30 Days’ Supply

Procedure Goggles
Under 15 Days’ Masks k.

Supply

Thank you for continuing to use PPE appropriately.

*PPE supply is subject to rapid change based on supply and demand. Supply chain is highly variable at this time.

Figure 2.
Example of daily message board delivered to hospital staff with updated COVID patient status and status of PPE.
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As such, patients infected with COVID-19 often demon-
strate elevated levels of serum ferritin and anemia. This
mechanism has multisystemic involvement by interfer-
ing with normal gas exchange and compromising respi-
ration, as well as the potential for renal injury associated
with the resulting porphyria.

Transmission

Interpersonal transmission of the SARS-CoV-2 appears
to occur mainly via contact and respiratory droplets
(1). While the possibility of airborne transmission still
remains under investigation, the gastrointestinal symp-
toms observed with COVID-19 suggests the possibil-
ity of fecal-oral transmission as well, unlike SARS and
MERS (1). The proposed pathogenesis of COVID-19 is
founded in the SARS-CoV-2 capacity to infect host cells
via binding of angiotensin-converting enzyme 2 (ACE2)
receptor expressed on the type I and II alveolar epithe-
lial cells in human lungs, as well as epithelial cells of
the oral mucosa, namely the tongue (10,11). This bind-
ing is mediated by the membrane-bound viral receptor-
binding domain protein, i.e. the spike protein (11). Ocular
mucous membranes pose an additional route of transmis-
sion as conjunctival samples from confirmed COVID-19
cases have demonstrated a viral presence (6). Higher viral
loads have been detected in the nasopharynx, thus the
preference for nasal swabs for sample collection (12).
Similar viral loads were detected in the asymptomatic
and symptomatic COVID-19 patient, suggesting a com-
parable transmission potential for both states (12). A case
series conducted in Wuhan, China showed that 41 per
cent of patients admitted with COVID-19 had acquired
the disease through nosocomial transmission, 70 per cent
of which were designated as health professionals (13).
This further emphasizes the importance of proper infec-
tion control protocols to be instilled within health-care
institutions.

Infection control and personal protective
equipment (PPE)
The prevention and mitigation of this disease is rooted in
the ability to properly perform infection control, both in
the community and health-care setting. This begins with
simple and effective measures to be carried out by all
community members, which includes proper hand and
respiratory hygiene, as well as the use of a medical mask
and maintaining a social distance from individuals (= one
meter), if any respiratory symptoms are present (14).
Transmission of COVID-19 occurs primarily through
droplet spread, either airborne or contact with human
fluids or mucosa, patient materials, and contaminated in-
struments or surfaces (6). Though droplets only remain
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airborne for short periods of time (seconds) and travel
very short distances, studies have shown that SARS-CoV-2
can remain stable on plastic and stainless-steel surfaces
for several hours, even detectable on said surfaces after
72 hours (15). Evidence regarding aerosol transmission
of COVID-19 is not conclusive but, it is important to
recognize that aerosols containing the SARS-CoV-2 virus
may remain viable for several hours. Therefore, the need
for supplemental precautions are necessary with aerosol
generating procedures, such as many procedures in den-
tistry and, in particular, oral and maxillofacial surgery
(15). These findings highlight the importance of proper
surface cleaning with approved disinfectants with ac-
tive ingredients such as sodium hypochlorite, hydro-
gen peroxide or quaternary ammonium following label
directions and allowing required contact time (16). It is
imperative to follow the instructions for each individual
agent.

In the health-care setting, additional precautions must
be considered to prevent the nosocomial spread; appro-
priate personal protective equipment (PPE) should be
utilized when treating patients who are under investiga-
tion or are confirmed-positive cases of COVID-19. These
include gloves, medical masks, goggles or face shields and
gowns, as well as the use of respirators (i.e. N95 or FFP2
standard or equivalent) in high-risk or aerosol generating
procedures (14). In the event of PPE shortage, caring for
patients with the same diagnosis using the same respira-
tor is permissible as a strategy to optimize the availability
of PPE (14). Considerable attention should be employed
during the doffing of PPE in an effort to prevent recon-
tamination. Previous studies have shown significant
self-contamination during PPE doffing, especially during
removal of respirator, shoe covers and hoods, thus posing
a risk for self-inoculation or viral spread to patients or
other health-care workers (17). As such, institutions may
consider appointing a trained observer or assistant for
the doffing of PPE to minimize self-contamination after
high risk procedures, if possible.

Considerations in oral and maxillofacial
surgery

Screening and procedures

In order to prevent and/or minimize health-care provider
exposure to COVID-19, it is imperative that patients be
properly screened for COVID-19 risk stratification. From
there, patients should be categorized based on the se-
verity of the disease or urgency of required intervention
(Figure 1) (18). Amidst the current COVID-19 pandemic,
our institution has been deferring all elective procedures
and consultations. Following a similar model to that
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Figure 3.
Humber River Hospital combined medical and surgical outpatient clinics for many surgical subspecialties, including the department of oral
and maxillofacial surgery. Bottom right are your authors prior to entering an anteroom and inspected by clinic RNs. The clinic contains many
equipped consultation rooms and procedure suites, of which several are negative pressure rooms.

of the Department of Oral and Maxillofacial Surgery of
Peking University School and Hospital of Stomatology,
patients who require expedited interventions, such as
those with osteomyelitis or pre-radiation dental extrac-
tions, are subjected to comprehensive risk assessment,
involving a detailed history and physical examination
(18). Since head and neck examinations include mucous
membranes, they should be carried out in separate rooms
by the most experienced provider and with only necessary
personnel present (19). In subacute patients with stable
vital signs and no imminent risk to life, which includes
patients with stable facial trauma and odontogenic/
orofacial infections, thorough screening for COVID-19
should also be carried out. For facial trauma requiring
surgical intervention, COVID-19 status should be obtained
before proceeding with definitive treatment, if possible;
otherwise, the recommendation is to treat patients of
unknown COVID-19 status as COVID-19 positive (19).
Current application of the Ontario Telehealth Network
has been indispensable to manage routine post-opera-
tive follow-up and many non-essential emergencies. This
allows providers to maintain relationships and support
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assessments without in-person physical examination.
Patients who are at risk for significant negative outcomes
should present for in-person clinic visits with existing
triage and risk assessment protocols for COVID-19. In
critically ill patients requiring emergency intervention
for life-threatening conditions, such as hemorrhage,
airway obstruction from trauma or infection, or potential
loss of limb or function, health-care providers involved
in the care should practise routine universal precautions
and adhere to strict infection control protocol, includ-
ing donning appropriate PPE according to procedure
recommendations utilized by head and neck surgeons
and other health-care workers in the U.S., Asia, and
Europe (Table 1) (18,19). As part of daily staff commu-
nications, hospitals are continuously updating their PPE
status, which is available to all staff via message boards
(Figure 2).

Peri-, intra- and post-operative considerations

It is recommended to obtain the COVID-19 status of the
patient beforehand, if possible. It is also recommended
that high-risk procedures or surgery in confirmed
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Table 1.
Risk classification and associated protective wear for common procedures in oral and maxillofacial surgery.

Risk Type of Contact or Exposure Types of Procedures Health-Care Provider PPE
e Hand hygiene
e Scrubs

Low Indirect contact History taking e Surgical cap

e  Surgical mask
e +/-gloves

Confirmed COVID-19 negative patients

e Hand hygiene
Head and neck physical | e  Scrubs

investigation
Aerosol- generating upper
respiratory tract procedures

. examination e Surgical cap
Moderate Direct contact . .
. Wound dressing e  Surgical mask
Non-aerosol generating encounters . .
Fine needle aspiration e Gloves
e  Face shield or eye goggles
Confirmed COVID-19 negative patients Nasopharyngeal and oral | ¢ Hand hygiene
Direct contact and exposure body fluids airway suctioning e Scrubs
Aerosol-generating procedures Extractions and incision- | ¢  Surgical cap
and drainage e  Respirators (i.e. N9S or
High COVID-19 status unknown or under Wound irrigation FFP2 standard or

Use of rotary handpiece equivalent)

system e Gloves

Endotracheal intubation | e  Face shield or eye goggles
Tracheostomy e Gown

COVID-19 patients should be performed in designated
operating rooms with negative pressure (<-5.0 Pa) (18,19).
Currently at our teaching hospitals, the turnover time
for COVID-19 testing is now under one hour and read-
ily available. Interprofessional coordination for surgery
is especially important during the COVID-19 pandemic,
including liaison with the anesthesia team to ensure that
only essential staff be present in the operating theatre
for the intubation and extubation in appropriate PPE.
Moreover, protocols and proper lines of communication
have been established with the nursing staff, anesthesia
team and recovery unit personnel pre- and post-opera-
tively. This is especially critical during patient transfer
with unknown COVID-19 status or SARS-CoV-2-positive
patients after high-risk procedures. Non-intubated
patients should be wearing a surgical mask, and if needed
oxygen can be administered by face mask over the surgi-
cal mask (19). Intubated patients should be transported
with an intensive care unit ventilator and not with a
bag-valve mask (19). All health-care workers involved in
patient transfer should be wearing appropriate PPE.

Emergency airway procedures

During the COVID-19 pandemic, tracheostomies should
be considered in the absence of another viable alterna-
tive airway management technique. It is a high-risk and
aerosol generating procedure of the upper respiratory

tract that will require a multidisciplinary approach (19).
There are many other considerations to protect the
patients and health-care workers, these include: proper
patient selection; consideration of the surgical anatomy,
significant medical comorbidity assessment, and the
consideration of modified techniques (i.e. percutane-
ous dilatation tracheostomy) (19). In COVID-19 pos-
itive patients or those with unknown status, delaying
the tracheostomy (i.e. 14 days) until the acute phase
of the infection passes and viral loads are lowered (19).
Intra-operative precautions include complete patient
paralysis to avoid coughing, cessation of ventilation prior
to entering the airway and minimizing the use of cautery
and suction (19). A non-fenestrated and cuffed trache-
ostomy tube should be used, preferably a smaller size,
and the cuff should remain inflated. For tracheostomy
care, minimal suctioning using a closed suction system
with a viral filter and a heat moisture exchanger device
is recommended during the weaning process; the trache-
ostomy tube should not be changed until viral load is as
low as possible (19).

Department response

In accordance with the recommendations made by
the provincial regulator and Canadian Association
of Oral and Maxillofacial Surgeons, the University of
Toronto Department of Oral and Maxillofacial Surgery
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has maintained our commitment to providing care to
patients with urgent medical conditions, while responsi-
bly minimizing the risk of exposure of other healthcare
workers, hospital staff and patients to COVID-19. While
navigating the COVID-19 pandemic, our department has
implemented the following strategies to mitigate the risk:

e Flective operating room procedures have been
delayed until returning strategies are implemented.

e OQutpatient clinics have been significantly reduced in
capacity and limited to urgent needs exclusively.

¢ Reduction of the number of residents and staff
on-service; only assigned on-call teams will be pres-
ent and teams will rotate throughout the week; staff
and residents are working independently and not in
teams.

e Mitigate the educational barriers by providing resi-
dents and staff with access to online webinars and
online conferences, as well as scheduled lecture
sessions via videoconference throughout the week
covering various topics within the scope of OMES.

The Maxillofacial Surgery Department at Humber
River Hospital is thankful to all the services and support
staff that helped facilitate care throughout the COVID-
19 pandemic. The hospital’s response to the COVID-19
crisis was swift and seamless, quickly adapting and apply-
ing to the everchanging conditions and recommendation.
Screening methods and rapid testing for COVID-19 was
quickly adopted. All elective surgeries were suspended,
and the operating rooms (26 room), as well as recovery
rooms (30 beds), same-day discharge unit (30 beds) and
the intensive-care unit (30 beds) instantly made them-
selves available to respond to the surge of patients requir-
ing ventilators. With their help, we were able to service
the medical and dental community by seeing, managing
and treating patients referred by the emergency depart-
ment, the local medical and dental practitioners, as well
as community oral and maxillofacial surgeons.

The new Humber Hospital on Wilson Avenue in Downs-
view in North Toronto is the newest and most advanced
hospital in Canada. This modern facility houses greater
than 550 hospital beds and is fully digitally engaged. The
outpatient medical/surgical clinics, located on the fourth
floor of the hospital, are a shared, multidisciplinary space
for surgical specialities including oral and maxillofacial
surgery. This unit is comprised of several consultation
rooms and surgical procedure suites, of which several
are negative pressure rooms (Figure 3). These rooms are
specially designed to ensure that air flows out through a
negative pressure system, which requires activation
one-hour prior to any patient visit. This is done by con-
verting to a temporary negative-pressure room by phys-
ically decreasing the inflow air volume (-4.7 Pa in the
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main room and -1.2 Pa in the anteroom). This offset
forces air to enter the room under the door and through
other leakages and prevents infectious particles from
escaping the room envelope, thereby ensuring that aer-
osols or droplets are not transmitted outside. After the
patient is seen, a 20-minute turnover is required in order
to completely change the air of the operatory via a HEPA
filtration system. With these resources and implemented
precautions, emergency examinations and interventions
were performed with minimal aerosol generation in a
safe environment, for both the patient and provider.

Conclusion

The COVID-19 pandemic is a global health and socioec-
onomic crisis that poses challenges for many. Oral and
maxillofacial surgeons and dentists must understand our
role as health-care providers amidst the outbreak and
the increased risk of exposure of infection in our line
of work. We should continue to practise and adhere to
evidence-based guidelines and protocols and remain in-
formed about current events in order to ensure the safety
of our patients, and colleagues, and broader community.
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