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COVID-19 Pandemic – Impact on Deep Neck Space Infections: a
Retrospective Cohort Study

Alexander Charlton1, Raul Simon1, and Anthony Simons1

1Nottingham University Hospitals NHS Trust

February 5, 2022

Abstract

Abstract Background This study aimed to evaluate whether changes in practice and patient behaviour due to the covid-19
pandemic impacted the presentation, management, and outcomes of patients with deep neck space infections (DNSI). Design
Retrospective cohort study including all adults presenting to the otolaryngology department at a tertiary UK centre with a DNSI
during the first 12 months of the covid-19 pandemic (n = 27), and those from the previous 12 month period (n = 26). Patients
with peritonsillar abscess which did not involve deep neck spaces radiologically were excluded. Results The covid-19 pandemic
cohort tended to present later after onset of symptoms (5.96 days vs 3.25 days, p = 0.0277), have abscess formation rather than
inflammation only (77.8% vs 34.6%, p < 0.01), and develop complications (33.3% vs 7.7%, p = 0.0394). Not reaching statistical
significance, the covid-19 pandemic cohort also had larger volume abscess (25.18cm3 vs 14.5cm3, p = 0.291), longer hospital
stay (14.48 days vs 6.35 days, p = 0.114), and longer intensive care stay (7.88 days vs 1.78 days, p = 0.0992). Non-significant
changes were noted in management, with the covid-19 pandemic cohort being seven times more likely to undergo tracheostomy
(25.9% vs 3.8%, p = 0.0504), and more likely to undergo transcervical drainage (37% vs 19.2%, p = 0.224) and hot tonsillectomy
(11.1% vs 0%, p = 0.236). Conclusion This study demonstrates the covid-19 pandemic led to delayed presentation and more
severe infection, requiring more radical management in patients with DNSI.

Abstract

Key words: COVID-19, pandemic, deep neck space infection, deep neck space abscess, tracheostomy, severity,
lockdown, delayed presentation, tracheostomy, quinsy.

Background

This study aimed to evaluate whether changes in practice and patient behaviour due to the covid-19 pandemic
impacted the presentation, management, and outcomes of patients with deep neck space infections (DNSI).

Design

Retrospective cohort study including all adults presenting to the otolaryngology department at a tertiary
UK centre with a DNSI during the first 12 months of the covid-19 pandemic (n = 27), and those from the
previous 12 month period (n = 26). Patients with peritonsillar abscess which did not involve deep neck
spaces radiologically were excluded.

Results

The covid-19 pandemic cohort tended to present later after onset of symptoms (5.96 days vs 3.25 days, p
= 0.0277), have abscess formation rather than inflammation only (77.8% vs 34.6%, p< 0.01), and develop
complications (33.3% vs 7.7%, p= 0.0394). Not reaching statistical significance, the covid-19 pandemic
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cohort also had larger volume abscess (25.18cm3 vs 14.5cm3, p = 0.291), longer hospital stay (14.48 days vs
6.35 days, p = 0.114), and longer intensive care stay (7.88 days vs 1.78 days, p = 0.0992). Non-significant
changes were noted in management, with the covid-19 pandemic cohort being seven times more likely to
undergo tracheostomy (25.9% vs 3.8%,p = 0.0504), and more likely to undergo transcervical drainage (37%
vs 19.2%, p = 0.224) and hot tonsillectomy (11.1% vs 0%,p = 0.236).

Conclusion

This study demonstrates the covid-19 pandemic led to delayed presentation and more severe infection,
requiring more radical management in patients with DNSI.

Key points

1. There is a significant demographic shift towards females presenting with DNSIs during the covid-19
pandemic.

2. Patients diagnosed with DNSIs have a significantly delayed presentation during the covid-19 pandmeic.
3. Patients diagnosed with DNSIs are significantly more likely to have abscess formation rather than

inflammation/phlegmon alone during the cpovid-19 pandemic.
4. Patients are significantly more likely to develop compliocations of DNSIs during the covid-19 pandemic.
5. Patients diagnosed with DNSIs are seven times more likely to undergo tracheostomy during the covid-19

pandemic.

Introduction

Background

A deep neck space infection is a serious condition characterised by rapid progression and severe morbidity with
a high mortality rate. In addition, it also carries a high cost burden to the National Health Service (NHS) as
management is complex necessitating input from several specialities and often a prolonged hospital stay (1, 2).
The most common causes are dental and tonsillar infections, but also salivary gland infections, lymphadenitis,
foreign bodies and neoplasm (3). The infection is often polymicrobial (4), resulting in inflammation of deep
neck space tissues or abscess formation within tissue planes. Antimicrobials, surgical drainage of abscesses
and supportive treatment are the mainstay of management (4). The airway is often compromised and
requires securing with endotracheal intubation or tracheostomy (5). The incidence and severity of DNSI
reduced significantly in the era of readily available antibiotics, partly due to early treatment of predisposing
infections. In recent years, however, the incidence of DNSIs appears to be rising (2, 3).

In response to the covid-19 pandemic, the United Kingdom went into lockdown on 26th March 2020, with
further national lockdowns coming into force on 5th November 2020 and 6th January 2021 in England.
Restrictions varied over time and location following the first national lockdown easing, with some form of
restriction remaining in place to date (6).

The Covid-19 pandemic has caused people to avoid presentation to hospitals and primary care (7). It
has also reduced capacity for face-to-face primary care consultation and examination, especially for upper
respiratory tract symptoms such as a sore throat. Changes in the hospital management and allocation of
hospital resources, particularly intensive care capacity and availability also ensued (8).

Several studies have evaluated the impact of the covid-19 pandemic on upper respiratory tract, pharyngeal
and orofacial/cervicofacial infections, including DNSIs (9, 10, 11, 12). Still, none have assessed the effect
of the pandemic on the management of these infections – a particularly pertinent point given the frequent
requirement for airway management in the context of concern around intensive care capacity and aerosol-
generating procedures. The published data evaluating the presentation and outcomes of patients with DNSIs
is limited and does not exist in a United Kingdom (UK) setting.
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Objectives

We investigated the impact of the covid-19 pandemic on presentation, outcomes and management of DNSIs.
We hypothesised that patients were more likely to present later with more advanced/severe disease for the
reasons discussed above. Due to the scarcity of intensive care beds (8), we postulated that patients requiring
airway management were more likely to have tracheostomy performed as this negates the mandatory intensive
care admission associated with endotracheal intubation.

Methods

This manuscript was prepared using the STROBE checklist for cohort studies (13). Neither ethical approval
nor participant consent were required due to the retrospective nature of this study and anonymous handling
and reporting of data.

Study design

Retrospective cohort study comparing patients with DNSI presenting during the covid-19 pandemic with
those presenting beforehand.

Setting

Patients presenting to the ear, nose and throat (ENT) department of a NHS teaching hospital in the UK
during the period 1stApril 2019 to 31st March 2020 (pre-covid-19 pandemic cohort) and 1st April 2020 to
31stMarch 2021 (covid-19 pandemic cohort). Data was collected retrospectively, from April 2021 to August
2021.

Participants

We enrolled all patients at least 16 years of age (at time of presentation) with a DNSI in the specified
timeframes. Cases were identified by interrogating daily ENT in-patient handover lists for the relevant
periods. Potential deep neck space infections were then confirmed or refuted using digital health records
and PACS systems. All patients had radiological evidence of deep neck space infection, either inflammatory
changes/phlegmon or abscess. Patients with peritonsillar abscess which did not involve deep neck spaces
radiologically were excluded.

Variables

Data points and outcome measures included basic patient demographics, duration of symptoms and antibiotic
administration prior to presentation, the presence of deep neck space abscess vs inflammation/phlegmon only,
complications from DNSI (specifically Lemierre’s syndrome and mediastinitis), mortality. The management
of DNSI was divided into transoral drainage in theatre, transcervical drainage in theatre, hot tonsillectomy,
bedside peritonsillar abscess drainage, or medical management alone, and whether a tracheostomy was
performed. Other outcome measures included intensive care admission, duration of intensive care admission,
length of hospital stay, and abscess volume.

Data sources/measurement

All data was identified from digital health records, with the exception of the presence of deep neck space
abscess vs inflammation/phlegmon only and abscess volume which were assessed using PACS system reports.

Bias

A 12 month time period was used for each cohort to mitigate bias from seasonal variation in DNSIs.

3
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Study size

The study size was dictated by the timeframe and eligibility criteria which are key to the design of this study.

Quantitative variables/Statistical methods

Data was analysed using Microsoft Excel. Categorical variables were presented as frequencies and percent-
ages, and p-values calculated using Fisher Exact Test. Continuous variables were presented as mean with
standard deviation, with p-values calculated using unpaired t-tests. Statistical significance was attributed
to p values < 0.05.

Results

During the pre-covid period, 26 patients presented with deep neck space infections, and 27 patients presented
during the covid period. Patient demographics for the two groups are shown in table 1. Results and statistical
comparison between groups are summarised in table 2.

Discussion

Key results and interpretation

A male predominance is generally observed for deep neck space infections (14) – this was witnessed in our
pre-covid cohort, but there were more females in our covid-19 pandemic cohort (p = 0.0244). This may
be because women are more likely than men to avoid or delay medical attention as a result of the covid-19
pandemic (7), resulting in untreated predisposing infections progressing to DNSIs.

The incidence of DNSIs was similar between the two groups (pre-covid-19 pandemic cohort = 26, covid-
19 pandemic = 27). Existing studies evaluated orofacial and respiratoryinfections (9); oropharyngeal and
DNSIs (10); and odontogenic cervicofacial infections (11, 12), without specifically focusing on DNSIs as a
pathological and clinical entity. They all showed a reduction in incidence during the covid-19 pandemic.
Despite this, during the covid-19 pandemic, DNSIs showed greater incidence (15), likely due to progression
of simple infections which were not treated promptly.

Our results have proven our hypothesis true, demonstrating patients present significantly later – a mean of
5.96 days after onset of symptoms in the covid-19 pandemic cohort compared to 3.25 days in the pre-covid-19
pandemic cohort (p = 0.0277). This concurs with findings for odontogenic cervicofacial (12), oropharyngeal
and DNSIs (10).

Toppi et al. identified a reduced number of patients already having antimicrobial treatment at presentation,
hypothesised to be due to limited access to primary care clinicians and apprehension about – as well as
general advice against – attending medical facilities during the covid-19 pandemic (10). Contrarily, in our
study, the likelihood of pre-hospital antibiotic administration was similar in cohorts. Unfortunately, we
could not reliably assess when antibiotic therapy was initiated for those who had started antibiotics before
presentation. If we were able to access this data, it might have shown that antibiotics were initiated later in
the course of the disease in the pandemic cohort for the above reasons

As postulated, the covid-19 pandemic caused people to have more severe/advanced disease, likely resulting
from the delayed presentation. We found a significantly (p < 0.01) increased likelihood of abscess formation
in the covid-19 pandemic cohort (77.8%) compared to the pre-covid-19 pandemic cohort (34.6%) as well as
greater volume of the abscess in the covid-19 pandemic cohort (mean = 25.18 cm3) compared to the pre-covid-
19 pandemic cohort (mean = 14.5 cm3). This likely reflects the delayed presentation, allowing the infection
longer to mature into an abscess in the covid-19 cohort. Existing literature reports an increased proportion
of dental and odontogenic cervicofacial infections were considered to be severe (11, 16), or demonstrated
systemic inflamatory response syndrome (12), during the covid-19 pandemic.

4
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Complications were also more likely in the covid-19 pandemic cohort, affecting 33.3% of participants, com-
pared with 7.7% of the pre-covid-19 pandemic cohort, again implying more advanced and severe disease (p
= 0.0394). Perhaps the most significant complication is mediastinitis with mortality rates reported as high
as 40% (17, 18). We found a slightly higher rate of mediastinitis in the covid-19 pandemic cohort (4 vs 3 ),
which could be linked to delayed presentation and corresponding increased severity. A significant rise in neck
infections progressing to mediastinitis has been reported during the covid-19 pandemic (19). Mortality was
infrequent in both our study groups (3.8% and 7.4%), with frequencies too rare to make valid comparisons.

Probably due to the increased severity of disease and higher rate of complications, often necessitating airway
securement, the covid-19 pandemic cohort had longer hospital stay (mean days 14.48 vs 6.35,p = 0.114),
in-keeping with findings for odontogenic cervicofacial infections (12). Intensive care stay was also longer in
the covid-19 pandemic cohort (mean days 7.88 vs 1.78, p = 0.0992).

Tracheostomy was seven times as likely in the covid-19 pandemic cohort (25.9% vs 3.8%, p = 0.0504). With
a p-value so close to significance, we feel the seven-fold increase in tracheostomies in the covid-19 cohort is a
strong indicator of the management pattern during the pandemic. This may represent the increased severity
of disease, more often involving complications and necessitating airway management. It may also reflect the
scarcity of intensive care beds (8), meaning patients were more likely to undergo tracheostomy rather than
orotracheal intubation, as tracheostomy negates the need for intensive care admission. Tracheostomy forma-
tion, however, presents its own challenges during the covid-19 pandemic as the procedure, and associated
ward-based tracheostomy care is considered aerosol-generating (20).

Aerosol generating procedures and the risk of covid-19 transmission may have a significant impact on the way
patients with DNSIs are managed during the covid-19 pandemic. These implications were demonstrated in
a case presentation by Ajeigbe et al (21). They highlighted several potential impacts: hesitancy to examine
the mouth/oropharynx or perform flexible nasendoscopy; hesitancy to perform surgery or bedside drainage
of abscesses; pressure to avoid hospital admission and to discharge patients early to maintain hospital bed
occupancy (21). These factors may result in suboptimal treatment of patients with DNSIs causing progression
to more severe disease and may contribute to our discovery of the greater risk of complications, longer hospital
stay, and potential need for more radical interventions such as tracheostomy.

One would expect that the hesitation to perform invasive procedures during the covid-19 pandemic would
increase the number of patients treated with medical therapy alone. However, the rate of management
with medical therapy alone was similar in the two groups. We propose this is balanced against a cohort
where abscess formation is more common and larger, and infection is more severe with a higher incidence of
complications.

There is, however, a noticeable reduction in transoral manoeuvres, including bedside peritonsillar abscess
drainage and transoral drainage under general anaesthesia, being performed almost twice as rarely in the
covid-19 pandemic cohort. This may indicate the intended decrease in transmission of the virus, but has
potentially hindered the progress of these patients.

Twice as many patients had transcervical drainage in the covid-19 pandemic cohort, which is likely to reflect
the increased number and size of true abscesses and the increased severity of disease. It may also have been
selected as a preferred option over transoral procedures to minimise risks of covid-19 transmission. Dawoud
et al also noted an increase in extra-oral drainage for odontogenic cervicofacial infections during the covid-19
pandemic (12).

Study Limitations/Generalisability

Our study assumes that the covid-19 pandemic is driving the identified differences. However, the authors
acknowledge that there may be confounding factors. One such factor is the comorbid status of the patients
as this is predictive of complications (22, 23) and length of stay (23, 24). We did not collect data on
comorbidities and therefore are unable to assess their impact in our study. The observed difference in gender
make-up of the cohorts could confound results as well.
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Our study evaluated the same time period, a full calendar year, for each cohort, which is a different method-
ology to others that considered brief periods at the onset of the covid-19 pandemic only (10, 11) and would
have been subject to bias as a result, especially given the seasonal variations in DNSIs (25).

Our relatively modest number of patients included means many of our results lack statistical power, and
larger studies would be required to corroborate our findings. This data also represents only patients at one
centre and those under the care of the ENT team, so results may not be generalisable to patients in other
geographical locations, other healthcare settings or other specialities such as maxillofacial services. This
point is particularly pertinent as responses to the covid-19 pandemic varied by region or country.

Finally, DNSI does not have an agreed definition or a diagnostic code assigned to it, which limits the reliability
of our findings.

Conclusion

This study demonstrates that patients with DNSI were more likely to present later in the course of their
disease during the first year of the covid-19 pandemic compared to the year prior. This led to increased
likelihood of developing an abscesses rather than inflammation alone, and developing complications from
their DNSI. Though not statistically significant, patients were also found to have a longer hospital and ITU
stay, during the covid-19 pandemic. Management of DNSI differed during the pandemic, with an increased
frequency of tracheostomy and transcervical drainage, and a reduction in transoral drainage procedures.
These findings suggest that individuals presenting in the first year of the covid-19 pandemic tended to have
more severe disease, requiring more radical management, likely due to presenting later in the course of their
illness as well as changes in practice related to the covid-19 pandemic. Further multicentre studies, preferably
covering a wider geographical area and examining broader, more detailed cohorts of patients, are required to
fully explain and confirm the impact of the covid-19 pandemic on patients with deep neck space infections.
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