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bstract

n 25 March 2020, the Chief Dental Officer issued national guidance restricting the provision of all routine, non-urgent dental services in
esponse to the spread of COVID-19. We analysed odontogenic cervicofacial infections (CFI) presenting to oral and maxillofacial surgery
OMFS) departments during the first wave of COVID-19 in the United Kingdom. From 1 April 2020 until 31 July 2020 a database was used to
rospectively collect records for all patients with CFI who presented to oral and maxillofacial teams. Information gathered included clinical
resentation, location/origin of infection, and how this was managed. The OMFS units were asked to compare the patient’s care with the
reatment that would usually have been given prior to the crisis. A total of 32 OMFS units recorded 1381 cases of CFI in the UK. Most of
he infections were referred via the emergency department (74%). Lower first or second molars were the most common origin, contributing
0% of CFI. Collaborators reported that patients’ treatments were modified as a response to COVID in 20% of cases, the most frequently
ited reason being the application of COVID-19 hospital policy (85%). The impact of the first wave of COVID modified the management
f a significant number of patients presenting with CFI, and there was a proactive move to avoid general anaesthetics where possible. Some
atients who presented to secondary care were given no treatment, suggesting they could have been managed in primary dental care if this
ad been available. We recommend that OMFS units and urgent dental care centres (UDCCs) build strong communication links not only to

rovide the best possible patient care, but to minimise COVID exposure and the strain on emergency departments during the pandemic.

 2021 The British Association of Oral and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights reserved.
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he spread of coronavirus disease 2019 (COVID-19) in

he United Kingdom has presented significant challenges to
ral and maxillofacial surgical (OMFS) departments. On 25
arch 2020, the chief dental officers (CDO) of the four
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ations (England, Northern Ireland, Scotland, and Wales)
ssued national guidance restricting the provision of all rou-
ine, non-urgent dental services in keeping with national
ockdown measures.1,2

The guidance suggested that general dental practitioners
GDPs) should move to a telephone triage service to offer
dvice, and analgesia and antibiotics (AAA) where appropri-
te. Only novel urgent dental care centres (UDCCs) were able
o provide face-to-face assessment and treatment for emer-
ency dental services, with patients requiring referral via their
DP or through the national telephone advice line NHS 111.
With significantly reduced access to primary care den-

istry, both to prevent and provide early treatment of
dontogenic infections, it was predicted that patients would
resent to local OMFS departments with increased frequency
nd disease severity.3 In the context of diverted hospital
esources, redeployed trainees, and the increasing prevalence
f COVID-19, this had the potential to overwhelm an already
trained National Health Service (NHS).

Our national, multicentred service evaluation aimed to
valuate odontogenic cervicofacial infections (CFI) present-
ng to OMFS departments during the start of the COVID-19
andemic in the UK. It focused on the impact of the pandemic
n treatment pathways and patient outcomes. Our secondary
ims were to assess any correlation with patient age, aetiol-
gy, and surgical management.

aterial  and  methods

rom 1 April 2020, the National Facial Oral and Oculo-
lastic Research Centre (NFORC) set up a database on the
esearch Electronic Data Capture (REDCap) database sys-

em hosted at the Barts Cancer Research UK Centre, Queen
ary University of London.4–6 REDCap is a secure, web-

ased software platform designed to support data capture for
esearch studies.

The data on REDCap were anonymous, so to support the
se of this database, a pro forma in a portable document
ormat (pdf) and a spreadsheet in Excel© (Microsoft Corp),
long with user guides were provided to researchers in each
ospital. The lead in each OMFS unit was asked to obtain
ocal approval from their hospital to collect the data. Each unit
hose a start date that represented the start of formal changes
n care provision caused by COVID-19 in their hospital. Data
n all patients presenting to the OMF team with an odonto-
enic infection, regardless of treatment, were collected from
hat date until 31 July 2020. There were no exclusion criteria.

Information collected included age, gender, clinical pre-
entation, source of referral, location and type of infection
nd, if patients were admitted, the length of hospital stay

LOS). Respondents were also asked if and how a patient’s
anagement compared to what would usually have been

iven before the pandemic.

(

a

ig. 1. Cervicofacial infection (CFI) presentations according to OMFS
egion (n = number of units that participated from each region).

tatistical  analysis

ata analysis was performed using IBM SPSS Statistics for
indows version 26 (IBM Corp). The analytical method

sed for differences between the two groups (expected pre-
ockdown versus during lockdown treatments) was dependent
n the variable and skew of the data. Non-parametric data
ere analysed using Mann Whitney U tests, normally dis-

ributed non-categorical data using Student’s t tests, and
inomial data using chi squared (�2) analysis, with a sig-
ificance level at p < 0.05 and confidence intervals at 95%.

esults

 total of 32 OMFS units recorded 1381 presentations of
FI in the UK-wide study (Fig. 1). The mean (range) age
f patients at presentation was 37.3 (1 – 97) years (SD
7.4 years). There were almost equal numbers of males and
emales.

The majority of patients presented on the day of the onset
f symptoms (median (IQR) 0 (2), range 0 – 90 days) and
hose admitted had a median (IQR) length of stay 2 (2) days,
ange 1 – 48 days. Over half the patients had an Ameri-
an Society of Anesthesiologist’s (ASA) classification of 1
n = 822, 60%), with a reducing number of presentations with
ncreasing ASA scores (ASA 2: 32.4%; ASA 3: 7.6%, ASA
: 0.4%).

The majority of patients who presented to the OMF service
ame from emergency departments (ED) (n = 1044, 74%)
Fig. 2). The second most common source of referral was
ia NHS 111 primary care triage (n = 135, 13%), followed by
eferrals from GDPs (n = 84, 6%), UDCCs (n = 61, 5%), inpa-
ient referrals (n = 42, 3%) and general medical practitioners

GMP) (n = 28, 2%,).

The primary presenting symptom for all CFI patients was
 space infection with collection (n = 422, 31%), followed
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Fig. 2. Referral sources of cervicofacial infections (CFI).
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Fig. 3. Odontogenic source and presenting symptom.

y paradental swelling (n = 373, 27%); dental pain (n = 346,
5%), localised cellulitis (n = 223, 16%) and finally, purulent
ischarge from the dental socket (n = 14,1%). There was a
ingle case of necrotising fasciitis.

The most common causes of infection were
aries/periapical periodontitis (n = 1178, 85%), followed
y pericoronitis of the third molar (n = 88, 6.4%) and
ost-extraction infection (n = 68, 4.9%).

Teeth were grouped according to their presentation
Fig. 3). Lower first or second molars were the most com-
on source, contributing 40% (n = 552) of CFI. Lower third
olars 13.0% (n = 179) and lower anterior/premolars 8.4%

n = 116) were the next most common sources, followed by
pper premolar/molar (23.5%, n = 323) and upper anterior
eeth/canines (13.5%, n = 186).

All treatment options applied to all CFI regardless of odon-
ogenic source (Fig. 4). The majority of patients (n = 1076)
ere managed with antibiotics (n = 645 (60%) orally, and

 = 431 (40%) admitted for intravenous antibiotics).
Of the patients treated, local anaesthetic (LA) was used
n 35% (n = 441), general anaesthetic (GA) in 20% (n = 290);
he remaining patients did not receive anaesthetic (n = 628,
7%). Five patients were admitted to the intensive care

p
d
t

Fig. 4. Odontogenic location and intervention.

nit (0.4%) and there were no reported deaths. The major-
ty of GAs were provided to treat space infections with
ollection (n = 202, 74%) and paradental swellings (n = 42,
5%).

Of the 61 referrals from UDCCs, 23 (38%) presented with
 space infection with collection and 12 (28%) with local
ellulitis. Forty (66%) needed a surgical intervention, either
nder a GA (n = 22, 30%) or LA (n = 18, 30%). The remainder
ere either given antibiotics or had packing/debridement of

heir socket (n = 21, 34%).
Collaborators reported that treatment was modified by

OVID in a fifth of patients (n = 283, 20%). The most
requently cited reason for the change in treatment was
o apply the hospital’s COVID-19 policy to reduce the
umber of patients going to theatre (n = 240, 85%). Thirty-
ve patients (12%) had altered management to avoid an
erosol-generating procedure. Other reasons included lim-
ting activity to reduce the need for personal protective
quipment (PPE) (n = 4, 1%), having no access to the emer-
ency theatre (n = 2, 1%), and patients suspected of having
OVID-19 (n = 2, 1%).

For the interventions given in this study, the collaborators
ere asked if they would have provided an intervention for

he same condition if the patient had presented before the
OVID-19 crisis (Table 1). Of the 411 patients who had a

ooth extracted, 308 (75%) would have had an intervention
efore COVID, whereas 103 (25%) would not. For patients
eceiving antibiotics, 459 (72%) would have had an inter-
ention whereas 182 (29%) would not. For patients treated
ith intraoral incision and drainage 314 (80%) would have
ad an intervention whereas 78 (20%) would not. For those
ho had extraoral drainage 103 (87%) would have had an

ntervention whereas 15 (13%) would not. For those who
ere admitted for intravenous antibiotics, 202 (81%) would
ave had an intervention whereas 48 (19%) would have not
een admitted. Even though all these changes in treatment
ere statistically significant (p < 0.005) compared with the

re-COVID treatment plan, the intervention that was given
uring this episode may not have been the same as the one
hey would have had pre-COVID. However, patients who
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Table 1
Impact of COVID-19 pandemic on treatment. Data are number (%).

Procedure Intervention Would have received
intervention pre-COVID-19

Would not have received
intervention pre-COVID-19

p value (�2

analysis)

Extraction 411 308 (75) 103 (25) < 0.005
Oral antibiotics 641 459 (72) 182 (29) < 0.005
Intraoral incision and drainage 392 314 (80) 78 (20) < 0.005
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xtraoral incision and drainage 118 103 (87) 

dmission IV antibiotics 250 202 (81) 

ad a GA (n = 247, 96.1%) or LA (n = 294, 73%) would
ave had the same treatment before the pandemic. Con-
ersely, 175 patients did not receive any treatment and 68
39%) of them would have received treatment pre-COVID-
9. Overall, there were no significant correlations between
reatment changes and the characteristics of the patients con-
erned.

iscussion

he COVID-19 pandemic resulted in significant changes to
he provision of dental care in the UK. Whilst other studies
ave assessed individual hospital experience with odonto-
enic infections, to our knowledge this is the first to include
ulticentre data across the UK, and to ask the treating team

ow the care provided would compare with that offered under
ormal conditions.6,7

Using opinion rather than comparing the data is a weak-
ess of this study, as is the lack of denominator data of the total
umber of patients presenting in relation to those included.

Almost three-quarters of all patients presented first to
he emergency department (ED), with the remaining quar-
er directed according to national guidelines via referral from
he national advice telephone line (NHS 111) or UDCCs.
his may reflect the national variation in patient awareness
nd accessibility, as well as the inevitable growing demand
or UDCCs throughout lockdown.8 Similarly, it is not clear
hether UDCCs advised patients to attend the ED without

ontacting OMFS directly. Good communication between
MFS and UDCC services is essential to streamline patient
athways, especially in the context of reducing COVID-19
xposure in the future.

In keeping with the experiences of the UDCCs during
OVID-19, the most common presentation was periapical
eriodontitis, often from molars and least often from ante-
ior teeth.3 The majority of patients were treated with oral
ntibiotics as outpatients rather than with intravenous antibi-
tics as inpatients, illustrating the shift towards outpatient
anagement to minimise the risk of in-hospital exposure to
OVID-19 and infection.

As expected, space infections associated with lower
olars, especially third molars, were managed with extrao-

al incision and drainage more than any other subset of teeth,

eflecting the typical location of abscess formation in these
eeth. Fortunately, only five patients required an admission
o intensive care and no patient died.

t
a
i

15 (13) < 0.005
48 (19) < 0.005

Due to COVID-19, almost 300 patients had their treatment
odified whilst under the care of OMFS teams. Clinicians

eported approximately a quarter of patients undergoing
xtractions who would not have done so prior to COVID. The
atabase did not record whether this variance was because the
eeth were restorable or because extraction would not usually
ave been offered and the patient instead directed to their
wn dentist for further care. Another 28% of patients given
ntibiotics would not have received them prior to COVID.
his may have been cautious prescribing to prevent repre-
entation, or OMFS providing treatment that would usually
ave been provided in primary care.

The reasons cited for a change in treatment were predom-
nantly ‘to preserve hospital resources’, including theatre,
perating personnel, and PPE. The impact of COVID-19
ositive status appears to have had little conscious impact
n patient management, perhaps as most patients were of
nknown COVID-19 status at the time.

Few patients’ treatment under GA was at variance from
re-COVID care. This is to be expected, as patients with a
ufficiently serious infection to warrant surgery under GA
ould need this treatment. A larger number of patients who

eceived dental extraction/drainage under LA would not have
eceived one before the pandemic and could have had either
A or antibiotics or no treatment. Reasons for down-staging

rom management under GA may have been to preserve
lready scarce resources, such as anaesthetists, emergency
heatres, or bed capacity, as well as an increased acceptance
y patients of LA procedures. Similarly, OMFS clinicians
ay have taken a more proactive approach in patients they
ould have otherwise managed conservatively, opting for
A incision and drainage and/or antibiotics to minimise the

isk of re-collection and re-attendance. This may have been
acilitated by the presence of more senior OMFS staff in the
mergency department who were making more rapid deci-
ions and treatment plans to minimise the exposure of patients
o COVID-19.

A significant number of patients who presented to sec-
ndary care received no treatment. This suggests they were
atients with pulpitis who normally would have been man-
ged by GDPs via telephone triage or UDCCs. This was also
ound in a COVID paper from an individual OMFS unit.9

bout a third of the patients referred from a UDCC were still

reated without active surgery. UDCC services were formed
s a reaction to the pressures of COVID-19, and their organ-
sation was often led locally with variable provision of PPE
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n the early stages of lockdown. These centres may not have
een able to cope with the demand, or patients were not aware
f the facilities available.

In view of a second wave or alternative infectious disease,
ur recommendations are to build stronger communication
inks between OMFS and UDCCs. This would serve not only
o provide the best possible care in a pandemic, but would
lso minimise the risks of exposure to COVID and reduce the
train on emergency departments.10

Our aim was to assess the impact of COVID on patients
ith odontogenic CFIs who presented to OMFS during
ational lockdown in the UK, based on the perception of the
linical team. Complementary studies can assess the presen-
ation of odontogenic infection pre-COVID and peri-COVID
n individual hospitals, as well as the impact that the local
revalence of COVID and local access to UDCCs have on
he hospital management of these patients. This will prove
seful in future infective outbreaks in terms of resource plan-
ing, both at a hospital level for local provision of UDCCs
nd to support GDPs.
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