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and intra-covid (IC) periods.

stay, and time from symptom onset to treatment.

of the aforementioned disruptions on patient outcomes.

Background This study investigates the impact of the COVID-19 pandemic on the distribution, characteristics,
and treatment of odontogenic infections (Ol) in a cranio-maxillofacial hospital, comparing data from pre-covid (PC)

Materials and methods A retrospective analysis was conducted on 194 patients treated for Ols from February 2019
to January 2021. Patients were categorized into two cohorts: PC (02/2019 - 01/2020) and IC (02/2020 — 01/2021). Data
collected included demographics, infection types, symptoms, pre-existing conditions, treatments, length of hospital

Results The IC cohort exhibited a significant increase in submandibular (13.9% to 26.7%) and floor of mouth
abscesses (6.5% to 18.6%). Patients in the IC period were more likely to present with fever (69.8% vs. 36.1%, p <0.001)
and dyspnea (48.8% vs. 33.3%, p=0.029). Additionally, there was an increase in multi-space infections (7.4% to 22.1%)
and higher inflammatory markers, with leukocyte counts rising from 12.51x 1079/l to 15.41 x 1079/l (p <0.001). The
mean length of stay in the hospital also increased significantly from 3.24 days to 8.01 days (p < 0.001).

Conclusion The COVID-19 pandemic has significantly altered the landscape of Ols in oral and maxillofacial surgery,
leading to more severe presentations, prolonged treatment durations, and increased hospital admissions. These
findings underscore the necessity for improved public health strategies to ensure timely access to dental care dur-
ing health crises. Enhanced awareness and proactive management are essential to mitigate the long-term impact
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Introduction

Abscesses in oral and maxillofacial surgery are puru-
lent collections caused by bacterial infections and often
pose a serious clinical challenge [1]. These conditions can
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occur in various anatomical regions of the face and jaw
and are often the result of untreated dental problems,
such as an odontogenic infection (OI), trauma or post-
operative complications [1, 2]. OI can be divided into
abscesses of the maxilla and mandible [1]. The cheek
abscess, the fossa canina abscess and the retromaxil-
lary abscess are the most common OI of the maxilla [1,
3]. In the mandibular region, a distinction can be made
between paramandibular, perimandibular, submandibu-
lar, pterygomandibular and floor of the mouth abscesses
1, 3, 4.
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The symptoms, which range from pain and swelling to
systemic reactions such as fever, require rapid and tar-
geted diagnosis and appropriate therapeutic interven-
tion [1-5]. Early detection and treatment are crucial to
avoid serious complications and maintain the patient’s
quality of life [5]. The pillars of treatment for OI with
abscess formation are surgical incision and drainage of
the abscess, simultaneous and/or prompt treatment of
the causative tooth and perioperative administration of
targeted antibiotics [5-7]. Although a calculated antibi-
otic treatment is sufficient in most cases, intraoperative
swab collection and culture of the pathogens can some-
times achieve a more targeted antibiotic treatment [7].
Abscesses in oral and maxillofacial surgery can lead to
various complications if they are not recognized and
treated in time [5]. These complications can be both
local and systemic and range from mild discomfort to
life-threatening conditions. Examples of local compli-
cations include osteomyelitis, fistula formation, spread
as soft tissue infection (i.e. cellulitis), airway obstruc-
tion and tooth loss [5, 8]. Systemic complications
include the development of lymphangitis, meningitis,
facial thrombosis of the venous sinuses and the devel-
opment of sepsis [8, 9]. Particularly in the case of such
complications and courses, the above-mentioned ther-
apies may lead for the new of extended interventions,
for example with temporary tracheostomy to secure the
airway or perioperative care in an intensive care unit
(ICU) in the event of septic shock [5, 6, 9, 10].

The prominent swelling of the abscesses generally
develops over the course of a few days during OI. The
longer the OI lasts, the more likely it is that complica-
tions will occur, accompanied by a prolonged course,
which can result in the treatment becoming more diffi-
cult, in ICU stays, higher inflammatory parameters and a
longer length of stay in the hospital [11, 12].

The Covid-19 pandemic has had a profound impact on
healthcare systems worldwide. In some cases, the pan-
demic led to overburdening of healthcare facilities due to
the increase in patients infected with Covid-19, which led
to work overload and resource shortages. This affected
both staff and medical equipment [13].

Many healthcare systems have had to postpone routine
treatments and elective procedures to free up resources
for the treatment of Covid-19 patients [14]. This led to
longer waiting periods for other medical services [14, 15].
The pandemic exacerbated existing inequalities in health-
care, with vulnerable groups often having poorer access
to healthcare services [16, 17]. Studies have already
shown that the Covid-19 pandemic led to patients
only presenting to medical specialists at a much more
advanced stage of the disease than before the pandemic
(18, 19].
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Overall, the Covid-19 pandemic has put the resilience
and adaptability of healthcare systems to the test and at
the same time provided important lessons for future cri-
ses. The impact of the Covid-19 pandemic has already
been studied for facial fractures regarding maxillofacial
surgery [20-22]. However, it remains unclear to what
extent the Covid-19 pandemic affected emergency OI
settings in maxillofacial surgery. Therefore, the aim of
this study is to investigate the influence of the Covid-19
pandemic on the OI distributions, on the circumstances/
patterns leading to OI, on the emergent treatment modal-
ities and to compare these results with the data from the
PreCovid era in a cranio-maxillofacial department.

Materials and methods

Study design and participants

This retrospective study evaluated patients presenting to
the Department of Oral and Maxillofacial Surgery with
odontogenic infections (OI) from February 2019 to Janu-
ary 2021. OI were defined as infections originating from
dental structures or surrounding tissues, with clinical
and/or radiographic evidence of:

+ Acute infections extending beyond the tooth struc-
ture, such as those involving soft tissues or fascial
spaces.

+ Involvement of multiple anatomical spaces (e.g., sub-
mandibular, sublingual, or buccal spaces).

+ Systemic signs of infection, including fever, signifi-
cant swelling, trismus, or spreading cellulitis.

Patients were categorized into two cohorts based on
their date of admission: PreCovid (PC) from February
2019 to January 2020, and IntraCovid (IC) from February
2020 to January 2021. Eligible participants were adults
aged 18 years and older. Exclusion criteria included
incomplete medical records, non-odontogenic infec-
tions, chronic periapical abscesses, patients treated non-
surgically, and those under 18 years of age. A total of 194
patients were included in the analysis.

Clinical management

All patients underwent surgical incision (either intraoral
or extraoral) and drainage of the abscess, accompanied
by perioperative antibiotic therapy. Antibiotic regimens
consisted of Ampicillin/Sulbactam 3 g administered
three times daily for five days, or Clindamycin 600 mg
three times daily for five days in cases of penicillin allergy.

Data collection

Data were extracted from patient medical records,
including baseline demographic information (age
and gender), clinical characteristics of the OI (type,
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location, symptoms, pre-existing conditions, labora-
tory inflammatory parameters), treatment details, and
monthly incidence patterns. OI types were categorized
based on anatomical location: maxillary infections (i.e.,
fossa canina, cheek, retromaxillary, temporal region)
and mandibular infections (i.e., paramandibular, peri-
mandibular, submandibular, pterygomandibular, floor
of mouth). To ensure clarity, the anatomical spaces
referenced in this study are defined based on their
anatomical borders. These spaces are regions where
odontogenic infections can spread and were identified
through clinical and radiological assessments (Table 1).

Length of stay and timing
The length of hospital stay, as well as the duration from
the onset of symptoms to emergency presentation and

Table 1 Definition of anatomical spaces
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subsequent surgical intervention, were recorded for
each patient.

Statistical analysis

Descriptive analysis was used to display patients
baseline characteristics. Normally distributed con-
tinuous variables are presented as mean + standard
deviation and binary variables are using absolute
and relative frequencies. Comparison of continu-
ous variables was performed by Student’s t-test.
Chi- square test was used for analysis of binary vari-
ables. A p-value<0.05 was considered statistically
significant. All statistical analyses were performed
using the SPSS version 28.0 statistical package (IBM,
Markham, Canada).

Anatomical Space

Description and Borders

Retromaxillary Space

Perimandibular Space

Submandibular Space

Submental Space

Buccal Space

Paramandibular Space
Pterygomandibular Space

Posterior to the maxilla

- Anteriorly: Posterior wall of the maxilla.

- Superiorly: Infratemporal fossa

- Posteriorly: Lateral pterygoid muscle

- Inferiorly: Pterygomandibular space and adjacent soft tissues

Encompasses both lingual and vestibular tissue surrounding the mandible

Located below the mandible

- Superiorly: Mylohyoid muscle

- Inferiorly: Platysma and skin

Located beneath the anterior mandible

- Laterally: Anterior bellies of the digastric muscles

Facial soft tissue space
- Medially: Buccinator muscle
- Laterally: Masseter muscle and skin

Soft tissue region vestibular to the mandible

Defined by multiple anatomical structures:

- Lateral: Medial surface of the ramus of the mandible

- Medial: Medial pterygoid muscle

- Anterior: Posterior aspect of the buccinator muscle

- Posterior: Parotid gland and stylomandibular ligament

- Superior: Lateral pterygoid muscle

- Inferior: Attachment of the medial pterygoid muscle to the mandible

Table 2 Baseline characteristics

Variable Total PreCovid (02/2019—01/2020) IntraCovid (02/2020—01/2021) p—Value
(n=194) (n=108) (n=286)

Age (years) 55.25(+19.5) 52.94 (£18.6) 58.15(£20.3) 0.065

Sex 0.166

Male 92 (474) 56 (51.9) 36 (41.9)

Female 102 (52.6) 52 (48.1) 50 (58.1)

Data presented as mean (SD) and/or absolute values (percentage)
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Results

Baseline

A total of 194 patients were included in the present study.
The mean age of the patients was 55.25 (+19.54) years
(Table 2). The male to female ratio was almost propor-
tionate throughout the study (Table 2). The population
was divided into two cohorts (PreCovid: » =108 vs. Intra-
Covid: n=86) based on the patients” date of admission.

Circumstances, type and treatment of Ol

Regarding the localization of OI, the only signifi-
cant differences between the two periods were found
for submandibular and floor of the mouth infections
(Table 3, Fig. 1). The incidence of submandibular
abscesses increased from 13.9% (PC) to 26.7% (IC) as
well as the incidence of floor of the mouth abscesses
from 6.5% (PC) to 18.6% (IC) (Table 3, Fig. 1). For all
other localizations and types of OI, there were no sig-
nificant differences between the two periods (Table 3,
Fig. 1). Paramandibular abscesses were the most com-
mon locations of OI in both cohorts with a total of
26.8% (Table 3). Temporal abscess were the rarest Ol
throughout the study with a total of 1.5% (Table 3).

Table 3 Type of Ol
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There were significant differences in patients’ symp-
toms between the two periods (Table 3). Patients in
the IC period were significantly more likely to present
with fever (37.5 °C) than patients in the PC period
(PC=36.1% vs. IC=69.8%, p= <0.001) (Table 3). There
were also significantly more patients with concomitant
dyspnea in the IC period (PC=33.3% vs. IC=48.8%,
p=0.029) than in the PC period (Table 3). There were
no significant differences between the two cohorts for
the symptoms dysphagia, pain, swelling and trismus
(Table 3).

In the IC period, there was a significant increase in
multi-space (>2 locations) from 7.4% (PC) to 22.1% (IC)
(Table 3). At the same time, patients in the IC period
showed significantly more often pre-existing diseases
(diabetes mellitus type II, coronary heart disease) than
patients in the PC period (Table 3). There were no sig-
nificant differences between the two cohorts regarding
smoking or patients aged > 60 years (Table 3).

Furthermore, patients in the IC period had significantly
higher leukocyte counts than patients in the PC period
(PC=12.51%x1079/1 vs. IC=15.41%x10"9/], p= <0.001)
(Table 4). In addition, the C-reactive protein (CRP) was

Variable Total PreCovid (02/2019—01/2020) IntraCovid (02/2020—01/2021) p—Value
(n=194) (n=108) (n=286)
Fossa canina 27 (13.9) 17 (15.7) 10(11.6) 0411
Cheek/Maxillary 33(17.0) 21(19.4) 12 (14.0) 0312
Retromaxillary 7 (3.6) 2(1.9 5(5.8) 0.142
Paramandibular 52 (26.8) 28 (25.9) 24 (27.9) 0.757
Perimandibular 39 (20.1) 20(18.5) 19 (22.1) 0.537
Submandibular 38 (19.6) 15(13.9) 23(26.7) 0.025
Pterygomandibular 7 (3.6) 5(4.6) 2(2.3) 0.393
Floor of mouth 23(11.9) 7(6.5) 16 (18.6) 0.009
Temporal 3(1.5) 1(0.9) 2(2.3) 0433
Symptoms
Fever 99 (51.0) 39(36.1) 60 (69.8) <0.001
Dyspnoe 78 (40.2) 36 (33.3) 42 (48.8) 0.029
Dysphagia 104 (53.6) 56 (51.9) 48 (55.8) 0.583
Pain 193 (99.5) 107 (99.1) 86 (100.0) 0371
Swelling 194 (100) 108 (100) 86 (100) /*
Trismus 104 (53.6) 58 (50.0) 46 (53.5) 0.539
Single Space Infection 167 (86.1) 100 (92.6) 67 (77.9) 0.003
Multi-Space Infection 27 (13.9) 8(7.4) 19(22.1) 0.003
PreExisting Diseases 73 (37.6) 33 (30.6) 40 (46.5) 0.023
Diabetes mellitus type Il 66 (34.0) 30(27.8) 36 (41.9) 0.040
Cardiovascular Disease 78 (40.2) 34(31.5) 44 (51.2) 0.005
Smoker 86 (44.3) 50 (46.3) 36 (41.9) 0.537
Age>60 84 (43.3) 43 (39.8) 41(47.7) 0272

Data presented as absolute values (percentage)
Ol Odontogenic Infection, * /= Statistical Test not applicable
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B PreCovid (02/2019 - 01/2020) (n = 108)
B IntraCovid (02/2020 - 01/2021) (n = 86)
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Fig. 1 Distribution of different Ol

PE SM PT FM TA

Ol=0dontogenic Infections, FC=Fossa canina abscess, CM =Cheek/Maxillary abscess, RM = Retromaxillary abscess, PA=Paramandibular abscess,
PE=Perimandibular abscess, SM = Submandibular abscess, PT=Pterygomandibular abscess, FM = Floor of mouth abscess, TA=Temporal abscess.

Note: Data are presented in relative frequencies (%)

significantly increased in the IC cohort (PC=59.83 mg/]
vs. IC=88.84 mg/l, p=0.005) (Table 4). Consequently, the
number of patients with a leukocyte count>15x10"9/1
or a CRP-level >30 mg/l was also significantly increased
in the IC period (Table 4). Regarding the distribution
of weekday to weekend emergency presentations with
OI or the daytime of presentation with OI (morning=38
am.—4 p.m; evening=4 p.m.—12 p.m. night=12
a.m.—8 a.m.), there were no differences between the two
cohorts (Table 4). During the IC period, there was a sig-
nificant reduction in outpatient treatment from 38.9% to
20.9% (p=0.007) (Table 4).

At the same time, there was a significant increase in
inpatient treatment in the intensive care unit (ICU) from
1.9% to 18.6% in the IC period (p= <0.001) (Table 4). In
addition, extraoral incision and drainage was significantly
more frequent in the IC period than in the PC period
(Table 4). Furthermore, there was a significant increase in
tracheostomies in the IC period (PC=1.9% vs. IC=9.3%,
p=0.020) (Table 4). A significant decrease in intraopera-
tive tooth extractions of the causative tooth for OI was
observed in the IC period (PC=20.4% vs. IC=3.5%, p=
<0.001) (Table 4). Regarding the monthly distribution of
O, there were no significant differences between the two

cohorts (Table 4). Overall, February, August and April
were the months with the highest number of OI (Table 4).

Length of stay and timely distribution

Focusing on patients” length of stay in the hospital, there
was a significant increase in the IC period from 3.24 days
(PC) to 8.01 days (IC) (p= <0.001) (Table 5). Further-
more, a significant increase in the time from beginning of
symptoms until emergency presentation (PC=3.72 days
vs. IC=8.29 days, p= <0.001) as well as the time
from symptoms until operation (PC=3.81 days vs.
IC=8.33 days, p= <0.001) could be revealed (Table 5).

Discussion
The aim of the present study was to investigate the
impact of the Covid-19 pandemic on the distributions
and circumstances leading to OI. The findings from the
present study revealed significant changes in infection
characteristics, symptoms, treatment approaches, and
overall management. These changes can be contextual-
ized within the broader literature on health care during
the COVID-19 pandemic.

In the IC period, there were no sex-specific differences
and a slight increase in patients’ age. The mean age of the
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Table 4 Circumstances and treatment of Ol

Variable Total PreCovid (02/2019—01/2020) IntraCovid (02/2020— p—Value
(n=194) (n=108) 01/2021) (n=86)

Leukocytes/WBC (x 109/1) 14.08 (+4.6) 12,51 (£4.0) 1541 (£4.7) <0.001
CRP (mg/1) 7549 (£63.2) 59.83 (£52.0) 88.84 (£69.0) 0.005
Leukocytes > 15.000 x 10%/I 73(37.6) 19(17.6) 54 (62.8) <0.001
CRP>30 (mg/l) 112 (57.7) 45 (41.7) 67 (77.9) <0.001
Weekday 133 (68.6) 74 (68.5) 59 (68.6) 0.990
Weekend 61(31.4) 34 (31.5) 27 (31.4) 0.990
Morning 62 (32.0) 32(29.6) 30 (34.9) 0436
Evening 101 (52.1) 56 (51.9) 45(52.3) 0.948
Night 31 (16.0) 20(18.5) 11(12.8) 0.279
Outpatient Treatment 60 (30.9) 42 (38.9) 18 (20.9) 0.007
Inpatient Treatment 134 (69.1) 66 (61.1) 68 (79.1) 0.007
ICU 18 (9.3) 2(1.9 16 (18.6) <0.001
Incision + Drainage intraoral 81(41.8) 60 (55.5) 21 (24.4) 0.015
Incision+ Drainage extraoral 113 (58.2) 48 (44.4) 65 (75.6) 0.018
Tracheostomy 10(5.2) 2 (1.9 8(9.3) 0.020
Tooth extraction simultan 25(12.9) 22 (204) 3(3.5) <0.001
Tooth extraction in follow up 85 (43.8) 32(296) 53(61.6) <0.001
No tooth extraction / conservative 81 (41.8) 51(47.2) 30(34.9) 0.083
treatment
Month 0.116

January 17 (8.8) 12(11.1) 5(5.8)

February 25(12.9) 14 (13.0) 11(12.8)

March 15(7.7) 10(9.3) 5(5.8)

April 18(9.3) 12(11.1) 6(7.0)

May 16 (8.2) 6 (5.6) 10(11.6)

June 15(7.7) 8(7.4) 7(8.1)

July 16 (8.2) 6 (5.6) 10(11.6)

August 19 (9.8) 14 (13.0) 5(5.8)

September 13(6.7) 9(83) 4(47)

October 11(5.7) 6 (5.6) 5(5.8)

November 16 (8.2) 8(7.4) 8(9.3)

December 13(6.7) 3(2.8) 10(11.6)

Data presented as mean (SD) and/or absolute values (percentage)
Ol Odontogenic Infections, WBC White blood cells, CRP C-reactive protein, ICU Intensive Care Unit
Morning=8a.m. -4 p.m,; Evening=4 p.m.- 12 p.m,, Night=12a.m.-8a.m

Table 5 Length of stay and timing

Variable Total PreCovid (02/2019—01/2020) IntraCovid (02/2020—01/2021) p—Value
(n=194) (n=108) (n=86)

Time (Symptoms—Emergency Presenta- ~ 5.76 (£2.8) 372(£1.2) 829 (£1.9) <0.001

tion)

Time (Symptoms—Operation) 581 (£2.7) 3.81(x1.2) 833 (£2.0) <0.001

Length of stay 536 (£5.0) 324 (£3.6) 8.01 (£5.3) <0.001

Data presented as mean (SD) values



Dudde et al. Head & Face Medicine (2025) 21:11

cohort (55.25 years) aligns with existing literature, which
often notes a higher prevalence of Ols in older adults,
particularly those with comorbidities like diabetes and
cardiovascular diseases [23, 24]. The increased incidence
of submandibular and floor of the mouth abscesses dur-
ing the IC period may reflect altered patient behaviors
and healthcare access issues, consistent with findings
from studies indicating that delays in seeking care have
led to more severe presentations of infections during the
pandemic [25-27].

This is consecutively associated with a longer period
of illness and symptoms. During the pandemic, access
to various medical specialties (i.e. maxillofacial surgery)
was made more difficult due to resource scarcity and
lockdowns, especially for socially disadvantaged people
[16, 17]. As a result, diseases outside of maxillofacial sur-
gery were also found to be at a more advanced stage than
before the pandemic [17, 26, 27]. The same observation
can also be made in the present study. It can be assumed
that the life-threatening lodge abscesses of the head and
neck region (i.e. submandibular and floor of the mouth
abscess) increase in size over time if they are not treated
promptly. However, it is not only the size of the swelling
of the abscesses/OlI that increases over time, but also the
accompanying symptoms including fever and dyspnea
due to airway obstructions especially in mandibular OI
(5, 28].

Consequently, the present study also showed a signifi-
cant increase in the number of patients reporting fever
and dyspnea on arrival in the emergency department
during the IC period. Furthermore, significantly more
patients in the IC period had pre-existing conditions and
diabetes mellitus, which must be regarded as a general
risk factor for OI and also for a prolonged and severer
course [11, 12]. The present study also showed that
patients during the IC period had significantly longer
periods from the onset of OI symptoms to emergency
presentation and time until surgery. Here, also, the effects
of lockdowns and poorer access to the healthcare system
appear to have had a clear impact on OI [17-22].

In line with the prolonged periods of OI, the signifi-
cantly extended length of stay in hospital is also only a
logical consequence in order to adequately treat the sig-
nificantly more advanced stages of OL.

The notable increase in hospital length of stay and
delays in emergency presentation and surgical interven-
tion aligns with findings from other studies, which report
that the pandemic has led to increased hospitalizations
and longer treatment durations due to delayed presenta-
tions and more complicated cases [29, 30]. The data indi-
cating prolonged times from symptom onset to treatment
emphasize the critical need for improved public aware-
ness and access to healthcare during health crises such as
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the Covid-19 pandemic. Furthermore, the present study
also showed a significant increase in inpatient treatment
due to advanced OI. The significant reduction in out-
patient treatments and the increase in ICU admissions
highlight a shift in patient management strategies. These
findings are supported by literature showing that many
patients avoided outpatient care due to fears of COVID-
19 exposure, leading to more severe cases requiring
hospitalization [31, 32]. The increase in extraoral inci-
sion and drainage procedures and tracheostomies also
suggests that the nature of treatment for OIs has shifted
towards more aggressive interventions, likely due to the
more severe presentations noted during the IC period.

This is also linked to the significant increase in tempo-
rary ICU stays and the increase in tracheostomies during
the IC period due to the advanced stages of OI. Also, the
significant rise in multi-space infections during the IC
period and the reduction in simultaneous extraction of
the causative tooth due to the severe restriction of mouth
opening with trismus and swelling may be due to the
advanced stages of OI and are further aggravated by the
increase in risk factors of patients during the IC period
(i.e. diabetes mellitus type II) [11, 12]. Furthermore, the
significant rise in multi-space infections during the IC
period is particularly concerning and has been noted in
other studies as well, suggesting a trend toward more
complex presentations of infections when health systems
are strained [33].

A further indication of the significantly more advanced
stages of Ol can be seen in the higher levels of leukocytes
and CRP in the IC period. Studies have already shown
that these inflammatory parameters correlate with both a
more advanced stage of the infection and a longer length
of stay [34]. The results of the present study are limited to
the fact that the study is retrospective in nature and was
conducted as a single-center study. Nevertheless, the size
of the study population is comparable to other studies
investigating OI in maxillofacial surgery settings [8, 35].

One limitation of this study is the potential bias intro-
duced by missing data and unmeasured confounders. As
a retrospective study, the data relied on clinical records,
which may not have consistently captured all relevant
variables. Although efforts were made to include only
patients with complete records for the primary outcomes,
missing information on secondary variables, such as
detailed patient demographics or socioeconomic status,
could have influenced the findings. This limitation may
affect the accuracy and generalizability of the results. Fur-
thermore, unmeasured confounders, including variations
in healthcare access, comorbidities, or socioeconomic
disparities during the study periods, could have impacted
the patterns and severity of infections observed. For
example, during the COVID-19 pandemic, changes in



Dudde et al. Head & Face Medicine (2025) 21:11

healthcare-seeking behavior or resource allocation might
have disproportionately affected certain patient groups,
potentially skewing the results. Addressing these limita-
tions in future research will be essential. Prospective or
multicenter studies with comprehensive data collection
on patient demographics, comorbidities, and access to
care will help reduce biases and provide a more nuanced
understanding of the factors influencing infection pat-
terns and outcomes. Despite these limitations, this study
provides valuable insights into the impact of delayed care
and infection management during a global health crisis.

The findings of the present study are also consistent
with current literature, which documents the impact of
the COVID-19 pandemic on patient management and
health outcomes across various conditions. The shifts in
presentation, treatment approaches, and delays in care
highlight significant challenges that healthcare providers
must address to improve outcomes for patients with oro-
facial infections and similar conditions in future public
health emergencies.

The pandemic-induced delays in treatment likely
stemmed from a combination of patient reluctance to
seek care due to fear of infection, restricted healthcare
services, and altered triage priorities. While these barri-
ers were contextually specific to the pandemic, they pro-
vide valuable insights into how healthcare systems can be
better prepared for similar crises in the future. To miti-
gate the impact of delayed treatment, several strategies
may be consideredfor future pandemics:

1. Enhanced Telemedicine Capabilities: Implementing
telemedicine platforms to enable early assessment,
triage, and guidance for patients with maxillofacial
infections can help bridge gaps in care during emer-
gencies.

2. Triage and Access Pathways: Establishing clear path-
ways for urgent dental and maxillofacial care, even
under restricted healthcare settings, is essential to
prevent disease progression.

3. Public and Provider Education: Raising awareness
among patients about the risks of delaying care for
infections and training healthcare providers to rec-
ognize the importance of early referral can reduce
delays.

4. Resilient Healthcare Systems: Building adaptive
healthcare systems that maintain essential ser-
vices during public health emergencies is critical for
addressing the needs of patients with potentially life-
threatening conditions.

By reflecting on the patterns observed during the
pandemic, we can draw valuable lessons to improve
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healthcare delivery and preparedness for future crises.
Ensuring timely access to care, even under challeng-
ing circumstances, will be pivotal in reducing the mor-
bidity and complications associated with maxillofacial
infections.

This study highlights the significant impact of the
COVID-19 pandemic on the presentation and manage-
ment of maxillofacial infections. A reduction in out-
patient care and an increase in severe cases requiring
ICU admissions were observed, emphasizing the conse-
quences of delayed treatment during a public health cri-
sis. These findings underline the critical importance of
maintaining access to essential healthcare services and
early intervention pathways, even during emergencies, to
prevent severe complications. For practitioners, the study
provides valuable insights into the need for heightened
vigilance in identifying and managing severe odontogenic
infections. Ensuring timely access to care and imple-
menting adaptive triage protocols can mitigate the risk
of delayed presentations and improve patient outcomes.
Future multi-center research could address the limita-
tions of this single-center study by incorporating larger,
more diverse populations and collecting data on socio-
economic and systemic factors that influence healthcare
access and outcomes. Additionally, prospective inves-
tigations should explore the long-term implications of
pandemic-related delays in care and evaluate innovative
approaches, such as telemedicine and public health cam-
paigns, to improve resilience in healthcare systems dur-
ing future crises.
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