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ARTICLE INFO ABSTRACT

Keywords: The coronavirus disease 2019 caused by the Severe Acute Respiratory Syndrome Coronavirus-2 has resulted in
COVID-19 many confirmed cases around the world. Sars-CoV-2 remains viable and infectious in aerosols dispersed in air
SARS-CoV-2 and is viable on surfaces up to several days. Symptomatic patients are the main reservoir for transmission. Ev-
Maxillofacial trauma . . . . . .. . . .
Precautions idence suggests that asymptomatic patients and patients during their incubation period can shed and transmit

Sars-CoV-2. The infective potential can be reduced through the use of personal protective equipment. Healthcare
professionals especially the oral maxillofacial surgeons are at increased risk of being infected by the virus. Oral
maxillofacial injuries typically involve vital structures in the upper aerodigestive tract and are emergent. Facial
trauma surgery cannot be delayed or deferred in a pandemic. This review focuses on precautions surgeons should
adopt while managing facial trauma patients in the emergency department and whilst performing emergency
surgeries on these patients during the current COVID-19 pandemic. Strict and effective infection control pro-
tocols for facial trauma management are needed to minimise this risk of transmission. This review was part of the
lecture given by Professor Melvyn Yeoh at the 14th Asian congress on Oral and Maxillofacial Surgery recently

held virtually in Singapore due to the pandemic.

1. Introduction

Coronavirus are enveloped non segmented positive-sense RNA vi-
ruses belonging to the family Coronaviridae and the order Nidovirales.
They are broadly distributed in humans and other mammals. The
coronavirus disease 2019 originating in Wuhan was declared a global
pandemic by WHO on March 9, 2020 [1,2].

Patients who are COVID-19 positive are the main source of infection.
They are especially infectious during the incubation period which is
1-14 days after being infected. The person to person transmission routes
of 2019-nCoV include direct aerosolisation transmission through
coughing, sneezing, droplet inhalation and also through contact trans-
mission such as contact with oral, nasal and eye mucous membranes.
Infection control measures are necessary to prevent the virus from being
further disseminated [3,4].

The oral maxillofacial surgeon normally comes into contact with the
patient’s oral cavity, airway and secretions during the diagnosis and
treatment processes. It puts them in situations of high risk of contracting

the infection and subsequently becoming the source of contagion [5,6].

In the state of Kentucky, infection rates are over 460,000 people
since the start of Covid 19 pandemic with positivity rates being greater
than 12% at the peak. Elective surgeries were halted by Governor of
Kentucky for two months from March to May of 2020. Surgeries and
provision of Oral and Maxillofacial surgery care and resources were
greatly impaired (See Fig. 1). At this time of writing, the United States is
emerging from the crisis and resuming normal clinical service and
productivity [7]. Yet elsewhere in the World especially in Asia; with
certain countries such as Taiwan, India and Singapore, they are entering
aresurgence of the pandemic. Literature on precautions in dental care in
the COVID-19 pandemic is plenty [4,8,9]. This has been reviewed by Ng
etal. [10].

The aim of this work is to present an overview of current prevailing
protocols to streamline triage, precautions to care for facial trauma
patients whilst minimising the risks of infection to the providers and
patients. Employment of such protocol had ensured zero transmission in
the Division of Oral and Maxillofacial Surgery in the University of
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Kentucky during the time March 18 to May 6, 2020 when there were
restrictions [7].

2. Materials and methods

All published articles and guidelines were searched from Pubmed,
Google Scholar, Cochrane, Embase and all peer-reviewed articles were
sought. Multiple search terms were employed. These search terms
included facial trauma, COVID-19, Sar-CoV-2 guidelines, precautions,
personal protective equipment, aerosolization and oral maxillofacial
trauma. This review was conducted in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines [11] (See Fig. 2). The Newcastle-Ottawa Scale was used for
the appraisal of the methodological quality of the guidelines included.
The authors independently collected the descriptive data for each
included articles and guidelines. The study quality was assessed by
categorising it into three dimensions: selection, comparability, outcome
and applicability. A star system was used as a semi quantitative assess-
ment of the study quality. A study was awarded a maximum of one star
for each numbered item within the selection and exposure categories. A
maximum of two stars were awarded for comparability. The number of
stars ranged from zero to nine (high-quality, >7 stars; medium-quality,
4-6 stars; poor-quality, < 4 stars) [12] (See Table 1). A summary of
current published guidelines in the literature were tabulated in the
following paragraphs (See Table 2).

2.1. Facial trauma and triage

During the pandemic and the lockdown, every patient whom arrived
in the emergency department for any complaint was assumed to be
positive for COVID-19. When a facial trauma patient arrived in the
emergency department, every precaution was undertaken to ensure the
prevention of the infection to the surgeon on call and all other health-
care provider. The oral and maxillofacial surgery residents and the
attending staff wore personal protective equipment (PPE). Tele-
consulting, tele-triaging was preferred where possible to prevent un-
necessary exposure of the scarce healthcare providers especially oral
and maxillofacial surgeons and to avoid the unnecessary quarantine of
the oral and maxillofacial surgeons already working in teams [13].

In cases of major facial injuries where physical examination of the
facial trauma by the surgeon becomes imperative, the availability of the
PPE for the facial trauma surgeon becomes essential. The examination of

New cases and deaths
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Fig. 1. The PRISMA flow diagram of results of database literature searching.

Source: https://www.nytimes.com/interactive/2021/us/kentucky-covid-cases.html.
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the patient by the surgeon involves close proximity with the patient. The
upper aerodigestive tract carries a high viral load of Sar-CoV-2 and
extreme precaution is needed. The surgeon’s familiarity with the proper
donning and doffing technique in PPE Kkits is essential and this has been
reviewed [14,15].

2.2. Triaged patient categories

In general, patients are triaged in unknown or positive COVID-19
status. Since there is a high risks of transmission in the management
of facial trauma owing to the high viral load in the oral cavity and naso-
oropharyngeal region, triaging the patients to decide the type of per-
sonal protective equipment and treatment plays key role in the current
pandemic.

Patients are triaged into the emergent and urgent (non-emergent)
case categories based upon their injuries. In the emergent cases, there is
usually no opportunity to clarify the COVID-19 status prior to the start of
the case. Emergent patients include patients with imminent compromise
of vision, airway or uncontrollable bleeding, combined intracranial and
upper facial injuries necessitating craniotomy as well as composite
extensive soft and bony injuries requiring debridement, bony stabilisa-
tion and soft tissue coverage to prevent infection (See Table 3, for review
see DeSerres et al.) [16]. In the urgent cases where the patients are more
stable, rapid antigen testing or PCR test must be obtained prior to
operating room (OR).

During surgery of the emergent cases where the COVID-19 status is
unknown or if the patient is positive, only absolutely required persons
are allowed in the theatre. All operators should don the required or
appropriate PPE, double gloves and perform hand hygiene. Powered Air
Purifying Respirator (PAPR) is worn in emergent cases. Filtering face-
piece FFP3 mask with visors or goggles should be worn [14-16].

2.3. Procedure specific requirements

All surgical procedures should be streamlined and pre-planned
before the OR. Team huddle should be carried out to allow clear
communication of the surgical plan. The number and types of surgical
equipment should be reduced. The types of surgical equipment used
should minimise aerosolization. The intubation for general anaesthesia
should be performed by an experienced doctor (a consultant or
attending) to avoid unneeded exposure to patient’s oral fluid and se-
cretions and the generation of aerosols during the endotracheal

All counties ¥ All time ¥
2 Jun 2021
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11 Dec 6 Mar 1Jun


https://www.nytimes.com/interactive/2021/us/kentucky-covid-cases.html

M. Yeoh et al.

Journal of Oral and Maxillofacial Surgery, Medicine, and Pathology xxx (xxxx) xxx

)
s
= Records identified through Additional records identified
g database searching through other sources
=] (n=36) (n=2)
c
7]
=
A 4 A 4
—_— Records after duplicates removed
(n=25)
]
£
c
o
@
G
2 Records screened Records excluded
(n=25) g (n=5)
~—
'
Full-text articles assessed Full-text articles excluded,
& for eligibility with reasons
a (n=19) (n=1)
&
w Not appropriate surgical speciality 1
— Studies included in
qualitative synthesis
(n=18)
°
]
E]
E Studies included in
B quantitative synthesis
(meta-analysis)
(n=18)
——

Fig. 2. The Covid 19 situation at that the time where this protocol was applied and that transmission to the Department of Oral Maxillofacial Surgery was none.
Source: The New York Times https://www.nytimes.com/interactive/2021/us/kentucky-covid-cases.html.

Table 1
Risk of bias assessment using Newcastle-Ottawa score.

Study Selection Comparability Outcome Overall star rating

Abramowicz S
Alterman M
Barca I Kedekk * k¥
Barca I
Blackhall KK
DeSerres JJ
Grant M
Ghai S
Holmes S
Hsieh T ek w*k k%
Myatra SN
Panesar K
Parker Hu sk il i
Piombino P
Siad M
Selvaraj DSS ket e *
Ye MJ Kk ek k%
Zhang T FkKH Wk w

O NN 000N ®WWOWOWOO NN N

A star system was used to allow a semi quantitative assessment of study quality.
A study was awarded a maximum of one star for each numbered item within the
selection and exposure categories. A maximum of two stars were awarded for
comparability. The NOS ranges from zero to nine stars. We considered high-
quality studies as those that received seven or more stars, medium quality
studies those with four to six stars, and poor quality studies those with fewer
than four stars.

intubation procedure. The intubation and extubation should be carried
in a negative pressure environment. The majority of the operating rooms
are positive pressure environments and thus many of the intubation and
extubation are carried outside the OR. The patient is then transferred to
the OR with care and with minimal cross-overs and possible trans-
mission [17,18].

Preoperative and post-operative use of mouthrinse containing 1 %
hydrogen peroxide or 0.2 % povidine is encouraged. Studies have shown
the povidine iodine reduces the number of droplets and aerosol pro-
duced during oral operations [19].

The principles of the simplification of surgery should also be adopted
to reduce operating times in the theatre. In Kentucky, other procedural
modifications were included (See Table 3). Examples include the use of
transcutaneous approach over open mucosal incision where possible.
Scalpels are used over mono-cautery and bipolar cautery on lower power
for haemostasis or coagulation. Other suggestions employed have been
included in AO CMF protocols. These included lower speed drilling with
minimal irrigation, osteotomies for osteotomizing older fractures
instead of the power saw. (See Table 4, for review see Grant et al.) [20].

2.4. Post trauma surgery care

All patients should be followed up as preventive measures allow.
Patients should have reduced hospitalisation where possible. Emergent
facial trauma injuries should be treated within 24 h. Urgent facial
trauma cases should have appropriate segregation and treated when
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Table 2
All available recommendations at the time of study.
Author Publication Recommendations
Abramowicz Management of paediatric facial =~ Non-surgical intervention
S fractures during COVID-19 preferred
pandemic Decrease operating time
Oral Surg Oral Med Oral Path
Oral Radiol 2021; 17: in press.

Alterman M The efficacy of a protective Protective protocol may assist
protocol for oral and oral surgeons in continuing
maxillofacial surgery procedures  dental services in a safe manner
in a COVID-19 pandemic area —
results from 1471 patients
Clin Oral Investig 2021; 25:

5001-5008.

Barca I Management in oral and Repetition of triage
maxillofacial surgery during the = Preoperative testing 48 h prior
COVID-19 pandemic: our to surgery
experience Single hospital room
Br J Oral Maxillofac Surg 2020; accommodation
58: 687-691. Swift execution of preoperative

preparation and plan

Barca [ Telemedicine in Oral and Telemedicine usage in triage

Blackhall KK

DeSerres JJ

Grant M

Ghai S

Holmes S

HuP

Hsieh TY

Myatra SN

Panesar K

Maxillofacial surgery: an
effective alternative in post
COVID-19 pandemic

Int J Environ Res Public Health
2020; 17: 7365.

Provision of emergency
maxillofacial service during the
COVID-19 pandemic: a
collaborative five centre UK
study

Br J Oral Maxillofac Surg 2020;
58: 698-703.

Best practices guidelines for the
management of acute
craniomaxillofacial trauma
during the COVID-19 pandemic
J Craniofac Surg 2020; 31: e626-
€630.

AO CMF international task force
recommendations on best
practices for maxillofacial
procedures during COVID-19
pandemic 2020. Available at
http://aocmf3.aofoundation
Facial trauma management
during the COVID-19 era: a
primer for surgeons

Curr Med Res Pract 2020; 10:
169-173.

Toward a consensus view in the
management of acute facial
injuries during the Covid-19
pandemic

Br J Oral Maxillofac Surg 2020;
58: 571-576.

Early comprehensive testing for
COVID-19 is essential to protect
trauma centres

J Trauma Acute Care Surg 2020;
89: 698-702.

A guide to facial trauma triage
and precautions in the COVID-
19 Pandemic

Fac Plast Surg Aesth Med 2020;
22: 164-169.

Anesthesia for oral surgeries
during the COVID-19 pandemic
J Anaesthesiol Clin Pharmacol
2020; 36: S96-5104.

Evolution of COVID-19
guidelines for University of
Washington Oral and
Maxillofacial surgery patient
care

Remote consultation
Limit direct patient contact

Emergent CMF injuries
Urgent CMF injuries
Algorithm for management of
CMF trauma

Surgical considerations
Fracture location specific
considerations

Closed reduction with self-
drilling MMF screws where
possible in mandibular fracture
Site specific management of
facial trauma as conservative
as possible

Stratification of facial fracture
patterns
Planning of surgical protocols

Trauma Bay PPE requirement
Staff exposure and testing

Enhanced airway precaution
Extreme airway precaution
Fracture location specific
considerations

Operating room preparation

Preoperative testing
Mask types

PPE stewardship
Surgical scheduling
Education and training
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Table 2 (continued)

Author

Publication

Recommendations

Piombino P

Said M

Selvaraj DSS

J Oral Maxillofac Surg 2020;
78:1136-1146.

Guidelines and
recommendations for patient
management, surgical activities
and safety in the maxillofacial
unit and head and neck
department during COVID-19
pandemic

J Craniofac Surg 2020; 31: e630-
€633.

Navigating telemedicine for
facial trauma during the COVID-
19 pandemic

Laryngoscope Investig
Otolaryngol 2020; 5: 649-656.
Conservative approach for
treatment of isolated
mandibular fractures, the
adaptations during COVID 19
pandemic

J Maxillofac Oral Surg 2021;
3:1-7.

Telephone triage
First visit and checks
Inpatient management

Facial trauma follow-up with

telemedicine

IMF, arch bars and wires when
resources are limited

Ye MJ Aerosol and droplet generation Significant increases in
from mandible and midface aerosolized particles were
fixation: surgical risk in the recorded after electrocautery
pandemic and during powered drilling.
Am J Otolaryngol 2021; 42:

102829.

Zhang T Instructions for management of Perioperative management of
oral and maxillofacial trauma the maxillofacial trauma
during prevention and control patient
stage of the novel coronavirus
Chin J Oral Maxillofac Surg
2020; 2: 100-104.

Table 3

Patient categories of emergent facial trauma vs urgent facial trauma.

Emergent Facial
Trauma

Urgent Facial
Trauma

Unstable facial fracture with airway compromise

Vascular compromisation

Open fractures with exposed brain

Extensive soft tissue injuries

Ocular injuries

(Treated as Covid-19 positive in negative pressure operating

theatres and PAPR donned)

Unstable fracture with malocclusion

Facial fractures with muscle and/or bony impingement
Large complex open facial fracture

Open fractures and facial lacerations

(2 PCR or rapid antigen tests 48 h prior to OR)

opportunity allows and to shorten hospital stay where possible. Covid-
19 positive cases should be segregated or managed in designated
wards with ventilation [14-18].

Conservatively-managed patients may be even allowed telemedicine
follow-up reviews. This has been proven effective in some centres [13,

21,22].

3. Discussion

Facial trauma surgery involves the nasopharyngeal and oropharyn-
geal regions; these are the sites where the virus SARS-CoV-2 is found in
high concentrations. The surgical site itself may also be contaminated.
COVID-19 infection spreads via droplet infection but it can also spread
through aerosols and droplets of contaminated fluids [19,23].

The WHO recommends airborne precautions for circumstances and
settings in which aerosol generating procedures are performed. Airborne
transmission may be possible during common procedure done during

treatment i.e.

endotracheal

intubation,

open suction, manual
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Table 4
Facial trauma management principles in COVID-19 pandemic.

Assessment
Apply simplification
Treat as conservatively as possible
Closed procedures where possible
Teleconsultation and safe imaging and preparation of patients
Covid-19 status testing (2 tests separated by 24 h)
Cleared route to operating room
Peri-procedural
Team huddle prior to OR
Preoperative povidone iodine swish and spit
Transcutaneous or Percutaneous where possible
Avoidance of mucosal incisions
Scalpel over monopolar for incision
Closed reduction and MMF where possible
Self-drilling screws and battery powered instrumentation
Minimize drilling
Consider osteotomies
Avoid repeating and irrigation where possible
As short as possible theatre time as possible
Extubation in PACU or ICU
Minimize armamentarium
OR runners not allowed in the OR
Post-procedural
Patient isolation in the wards
Reduced hospitalisation where possible
Telemedicine and remote patient review or recall
Absorbable used where possible

ventilation, tracheostomy, manipulation and fixation [24-26].

Although most of the facial trauma occurs due to road traffic acci-
dents and sports injuries that have reduced due to the COVID-19
pandemic. Current epidemiology studies showed the continued pres-
ence of both emergent and urgent facial trauma injuries. This was not
abated by the safe distancing measures put in place by countries and
governments [27-30].

It is possible that the World may take some time to emerge from the
crisis as different parts of the world go through resurgences while other
parts are emerging. A review of current adaptation and protocol in facial
trauma management is thus pertinent and crucial. Our current review
showed that there were numerous guidelines available and the present
review is the first to review all of the available published guidelines on
facial trauma management in the COVID-19 pandemic.

4. Conclusion

The current COVID-19 pandemic has taken a toll on the medical
fraternity especially the oral maxillofacial surgeons in the provision of
care. There is a high risk of cross-infection in management of facial
trauma due to the high viral load in the oral cavity and nasopharyngeal
region.

Changes and adjustments to current practice already being used on
oral maxillofacial surgery, can help in a preventive way to provide best
possible care to the facial trauma patients. From all currently available
recommendations, oral maxillofacial surgeons around the world can
make use of the guidance to assess the risk at triage, ensure both patient
and healthcare professional’s safety, preserve available resources, adopt
efficiencies and apply current universal precautions to the pandemic.
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