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Abstract
Background: Odontogenic deep neck infections remain a common condition that presents a challenging issue due 
to the complex involvement of the neck and adjacent structures and its potential life-threatening risk. Periapical 
infection of the second or third molar with spread to the submandibular and parapharyngeal spaces is the most 
commonly observed scenario. However, the time of dental extraction of the infection focus remains controversial. 
The aim of this study is to provide an overview of the epidemiology, clinical and radiological features, and man-
agement in patients diagnosed with ODNI and to identify the role of early dental extraction on patient outcomes 
and recovery.
Material and Methods: This retrospective study included patients over 18 years old with a diagnosis of ODNI who 
were admitted to the University Hospital “Dr Jose Eleuterio Gonzalez” from January 2017 to January 2022. ODNI 
diagnosis was based on clinical and radiological evidence of the disease supplemented by dental and maxillofacial 
evaluation for an odontogenic aetiology.
Results: A total of 68 patients were included in the study. The patients’ mean age was 40.96 ± 14.9. Diabetes melli-
tus was the most common comorbidity. The submandibular space was the most common deep neck space involved 
(n=59, 86.8%). Mediastinitis, marginal nerve injury and orocervical fistula were observed in 7.5% of patients, 
with no fatality in this series. A delay of >3 days for dental extraction of the involved tooth was associated with 
an increased rate of mediastinitis (n=3, 100%, p= 0.022), number of surgical interventions (1.45 ± 0.61, p= 0.006), 
ICU stay (n=8, 40%, p= 0.019), and ICU length of stay (0.85 ± 0.8, p= 0.001).
Conclusions: Expedited management with surgical drainage and intravenous antibiotic treatment, along with early 
extraction of the involved tooth, is mandatory.
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Introduction
Deep neck infections (DNI) remain a common condi-
tion that presents a challenging issue due to the com-
plex involvement of the neck and adjacent structures 
and its potential life-threatening risk (1). Although its 
incidence has decreased with the use of antibiotics, 
DNI is a cause of substantial complications, includ-
ing upper airway obstruction, mediastinitis, septic 
shock, and vascular thrombosis, leading to signifi-
cant morbidity and mortality (2). Aetiology DNI has 
evolved with the antibiotic era, being pharyngoton-
sillitis the most common cause of DNI prior to anti-
biotic use (3). In the present day, dental infections are 
a persistent cause of DNI accounting for 33 to 65% 
of cases (4-6).
Odontogenic deep neck infections (ODNI) result 
mainly from periodontal diseases, periapical abscess-
es, and dental intervention in infected teeth. These in-
fections have been considered an individual pathology 
from DNI, as ODNI display specific microbiological 
and treatment features (7,8). Periapical infection of the 
second or third molar with spread to the submandibu-
lar and parapharyngeal spaces is the most commonly 
observed scenario (9). However, a lack of identifica-
tion of the origin of infection has been observed in 
19.9% of cases (10). Despite the identification of a den-
tal source of the infection, the time of dental extraction 
in ODNI remains controversial.
Regardless of the worldwide increase in dental hygiene 
and health campaigns, ODNI continues to be a cause 
of neck infections and fatal complications. The aim of 
our study is to provide an overview of the epidemiol-
ogy, clinical and radiological features, and manage-
ment in patients diagnosed with ODNI and to identify 
the role of early dental extraction on patient outcomes 
and recovery.

Material and Methods 
- Subjects
This retrospective study included patients over 18 
years old with a diagnosis of ODNI who were ad-
mitted to the University Hospital “Dr Jose Eleuterio 
Gonzalez,” a tertiary referral academic hospital, from 
January 2017 to January 2022. Exclusion criteria in-
cluded non-odontogenic DNI, pregnancy, superficial 
neck infections, surgical or penetrating infected neck 
wounds, incomplete medical records, and loss of fol-
low-up after discharge. Patients with a history of neck 
surgery, head and neck cancer, radiotherapy, and che-
motherapy were also excluded.
The research protocol was approved by the local Re-
search and Institutional Ethics Committee. The authors 
assert that all procedures contributing to this work com-
ply with the ethical standards of the relevant national and 
institutional guidelines on human experimentation and 

with the Helsinki Declaration of 1975, as revised in 2008.
- Data collection
Data were extracted from medical records using a 
standardized data collection form. All authors con-
tributed to data retrieval and an independent author 
adjudicated any difference in interpretation between 
the data extractors.
- Studied variables
Studied variables included demographics, alcohol, 
Tabaco and drug use, symptomatology, radiological 
findings, treatment modality, microbiological cul-
tures, outcomes, and complications. ODNI diagnosis 
was based on clinical and radiological evidence of 
the disease supplemented by dental and maxillofacial 
evaluation for an odontogenic aetiology. Radiological 
evaluation was performed by the assessment of com-
puted tomographies obtained from the database of the 
University Hospital “Dr Jose E. González” Diagnostic 
Radiology Department. All scans were evaluated by 
head and neck radiologists and otolaryngologists.
- Statistical analysis
Statistical analysis was performed using SPSS V25.0 
(Armonk, NY: IBM Corp). Categorical variables are 
reported as percentages and frequencies; continu-
ous variables are reported as means and standard de-
viations. Categorical variables were compared using 
Pearson’s x2 test or Fisher’s exact test for 2 x 2 tables. 
An unpaired Student’s t test or Mann–Whitney U test 
were used to compare continuous variables. P< 0.05 
was considered statistically significant.

Results
- Demographic data
A total of 111 patients with a diagnosis of DNI were 
extracted from medical records. Overall, 68 patients 
were included due to a confirmed ODNI diagnosis 
(61.3%). Main exclusion criteria included loss of fol-
low-up (n= 10), head and neck cancer (n= 8), DNI as-
sociated with foreign body pharyngeal injury (n= 7), 
peritonsillar abscesses (n= 6), DNI associated with 
mandibular trauma, fractures, and cervical hematoma 
(n= 5), bacterial suppurative adenitis (n= 4), and nec-
rotizing adenopathy associated with tuberculosis (n= 
3). The patients’ mean age was 40.96 ± 14.9. A higher 
alcohol and tobacco use were observed in males when 
compared to females (n=8, 33.3% vs n=28, 63.6%; p= 
0.017). Diabetes mellitus was the most common co-
morbidity, observed in 26.5% (n=18) of patients, fol-
lowed by hypertension (n= 7, 10.3%), and HIV (n= 3, 
4.4%). Odontalgia and cervical pain were the chief 
complaints in 89.7% and 86.8% of patients, respec-
tively. Inferior molars were the most common affected 
teeth (n= 64, 94.1%) (Table 1). All patients were man-
aged with incision and drainage after evaluation of the 
image scan.
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 Total
n= 68

Female
n= 24

Male
n= 44 p

Age (years), mean (SD) 40.96 ± 14.9 40.83 ± 13.99 41.02 ± 15.52 0.323
Tobacco use, n (%) 36 (52.9) 8 (33.3) 28 (63.6) 0.017*
 Packs per year, mean (SD) 5.98 ± 10.7 3.1 ± 6.7 7.55 ± 12.09 0.003*
Alcohol consumption, n (%) 42 (61.8) 7 (29.2) 35 (79.5) < 0.001*
 Grams per week, n (%) 78.5 ± 146.5 101.9 ± 147.8 35.75 ± 136.7 0.107
Drug use, n (%) 14 (20.6) 3 (12.5) 11 (25) 0.223
Diabetes mellitus, n (%) 18 (26.5) 7 (29.2) 11 (25) 0.71
 Years from diagnosis, mean (SD) 1.3 ± 3.94 1.4 ± 3.1 1.25 ± 4.4 0.904
 Controlled diabetes mellitus, n (%) 10 (14.7) 5 (20.8) 5 (11.4) 0.508
Hypertension, n (%) 7 (10.3) 3 (12.5) 4 (9.1) 0.658
HIV, n (%) 3 (4.4) 3 (12.5) 0 (0) 0.016*
Dental procedure, n (%) 17 (25) 6 (25) 1 (25) 0.999
Symptomatology duration (days), mean (SD) 11.48 ± 9.86 11.92 ± 7.5 11.8 ± 11.1 0.114

Symptomatology

 Odontalgia, n (%) 61 (89.7) 22 (91.7) 39 (88.6) 0.694
 Cervical pain, n (%) 59 (86.8) 21 (87.5) 38 (86.4) 0.895
 Dysphagia, n (%) 38 (55.9) 13 (54.2) 25 (56.8) 0.833
 Fever, n (%) 22 (32.4) 6 (25) 16 (36.4) 0.338
 Respiratory distress, n (%) 5 (7.4) 2 (8.3) 3 (6.8) 0.819

Dental 
involvement

 Superior premolars, n (%) 2 (2.9) 1 (4.2) 1 (2.3) 0.659
 Superior molars, n (%) 5 (7.4) 4 (16.7) 1 (2.3) 0.03*
 Inferior premolars, n (%) 4 (5.9) 2 (8.3) 2 (2.9) 0.526
 Inferior molars, n (%) 64 (94.1) 21 (87.5) 43 (97.7) 0.087
 Others, n (%) 1 (1.5) 1 (4.2) 0 (0) 0.173

Cervical space 
involvement

 Bilateral, n (%) 16 (23.5) 3 (12.5) 13 (29.5) 0.113
 Submandibular, n (%) 59 (86.8) 18 (75) 41 (93.2) 0.034*
 Parapharyngeal, n (%) 26 (38.2) 11 (45.8) 15 (34.1) 0.341
 Masticator, n (%) 22 (32.4) 8 (33.3) 14 (31.8) 0.898
 Sublingual, n (%) 19 (27.9) 4 (16.7) 15 (34.1) 0.126
 Submental, n (%) 15 (22.1) 4 (16.7) 11 (25) 0.428
 Buccal, n (%) 7 (10.3) 4 (16.7) 3 (6.8) 0.202
 Parotid, n (%) 5 (7.4) 4 (16.7) 1 (2.3) 0.03*
 Temporal, n (%) 3 (4.4) 1 /4.2) 2 (4.5) 0.942
 Mediastinum, n (%) 2 (2.9) 0 (0) 2 (4.5) 0.289
 Paratracheal, n (%) 1 (1.5) 0 (0) 1 (2.3) 0.457
 Collection volume (cc), mean (SD) 38.45 ± 68.9 31.15 ± 44.5 42.4 ± 79.3 0.643
Surgical treatment, (%) 68 (100) 24 (100) 44 (100)
Number of surgical interventions, mean (SD) 1.22 ± 0.6 1.16 ± 0.61 1.33 ± 0.56 0.467
ICU stay, n (%) 19 (27.9) 7 (29.2) 12 (27.3) 0.868
ICU stay (days), mean (SD) 0.47 ± 1.16 0.5 ± 1.14 0.45 ± 1.2 0.839
Intrahospitalary stay (days), mean (SD) 9.06 ± 7.5 8.89 ± 8.03 9.38 ± 6.52 0.557
Intrahospitalary dental extraction, n (%) 54 (79.4) 20 (83.3) 34 (77.3) 0.555
Days until dental extraction, mean (SD) 4.04 ± 3.5 4.4 ± 4.28 3.82 ± 2.94 0.29

Complications

 Mediastinitis, n (%) 5 (7.4) 2 (8.3) 3 (6.8) 0.819
 Marginal nerve injury, n (%) 5 (7.4) 2 (8.3) 3 (6.8) 0.819
 Orocervical fistula, n (%) 5 (7.4) 2 (8.3) 3 (6.8) 0.819
 Trismus, n (%) 3 (4.4) 2 (8.3) 1 (2.3) 0.245

HIV: Human immunodeficiency virus; ICU: Intensive care unit; * Statistically significant (p < 0.05).

Table 1: Patient demographics, clinical and radiological data, and outcomes.

- Clinical and radiological characteristics and patient 
outcomes
The submandibular space was the most common deep 
neck space involved (n=59, 86.8%) (Fig. 1), followed by 

the parapharyngeal (n=26, 38.2%), and the masticator 
space (n= 22, 32.4%) (Fig. 2), with a mean collection 
volume of 38.45 ± 68.9 cc. Bilateral involvement was 
reported in 25.5% (n=16) of cases.
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Mediastinitis, marginal nerve injury and orocervical 
fistula were observed in 7.5% of patients, with no fatal-
ity in this series. Overall, in 79.4% (n= 54) of patients, 
intrahospitalary dental extraction was performed with a 
mean time until extraction of 4.04 ± 3.5 days (Table 1).
- Clinical characteristics and patient outcomes associ-
ated with involved dentition
Overall, inferior molars were the most commonly af-

fected (n=64, 85.3%), with main involvement of subman-
dibular (n=57, 83.8%), parapharyngeal (n=23, 33.8%), 
and masticator (n=21, 30.9%) neck spaces. Superior pre-
molars and molars involvement were most frequently as-
sociated with ODNI of the parapharyngeal (n=7, 8.8%), 
submandibular (n= 5, 7.3%), and masticator space (n=3, 
4.4%). ODNI of inferior molars had the highest rate of 
complications, without statistical significance (Table 2).

 
 

Maxillary 
premolars

n= 2

Maxillary 
molars
n= 5

Mandibular 
premolars

n= 4

Mandibular 
molars
n= 64

p

Age (years), mean (SD) 36 ± 5.65 48.2 ± 23.7 47.5 ± 15.9 40.9 ± 15.2 0.003*
Female, n (%) 1 (4.2) 4 (16.7) 2 (8.3) 21 (87.5) 0.338
Symptomatology duration (days), mean (SD) 9 ± 2.82 10.8 ± 2.58 8.5 ± 1.9 12.02 ± 10.1 0.969

Cervical space 
involvement

 Bilateral, n (%) 0 (0) 0 (0) 1 (1.5) 16 (23.5) 0.732
 Submandibular, n (%) 2 (2.9) 3 (4.4) 4 (5.9) 57 (83.8) 0.004*
 Parapharyngeal, n (%) 2 (2.9) 4 (5.9) 3 (4.4) 23 (33.8) 0.226
 Masticator, n (%) 0 (0) 3 (4.4) 0 (0) 21 (30.9) 0.196
 Sublingual, n (%) 1 (1.5) 1 (1.5) 2 (2.9) 18 (26.5) 0.787
 Submental, n (%) 0 (0) 0 (0) 0 (0) 15 (22.1) 0.754
 Buccal, n (%) 0 (0) 2 (2.9) 0 (0) 6 (8.8) 0.03*
 Parotid, n (%) 1 (1.5) 2 (2.9) 1 (1.5) 4 (5.9) 0.001*
 Temporal, n (%) 0 (0) 1 (1.5) 0 (0) 3 (4.4) <0.001*
 Mediastinum, n (%) 0 (0) 0 (0) 0 (0) 2 (2.9) 0.995
 Paratracheal, n (%) 0 (0) 0 (0) 0 (0) 1 (1.5) 0.999

Complications

 Mediastinitis, n (%) 0 (0) 1 (1.5) 0 (0) 5 (7.4) 0.97
 Marginal nerve injury, n (%) 0 (0) 0 (0) 0 5 (7.4) 0.97
 Orocervical fistula, n (%) 0 (0) 0 (0) 0 (0) 5 (7.4) 0.97
 Trismus, n (%) 0 (0) 0 (0) 0 (0) 3 (4.4) 0.989

* Statistically significant (p < 0.05).

Table 2: Clinical characteristics and patient outcomes associated with involved dentition.

Fig. 1: Contrast-enhanced computed tomography evidenc-
ing a multilocular abscess with extension to the submandib-
ular, parapharyngeal, buccal, and masticator neck spaces.

Fig. 2: Contrast-enhanced computed tomography showing 
the presence of a deep neck abscess involving the buccal, 
masticator, parotid, and temporal spaces.
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< 3 days 
n= 33

> 3 days
n= 20 p

Age (years), mean (SD) 41.18 ± 15.2 41.8 ± 17.52 0.87

Dental 
involvement

 Superior premolars, n (%) 2 (6.1) 0 (0) 0.262

 Superior molars, n (%) 3 (9.1) 2 (10) 0.913

 Inferior premolars, n (%) 3 (9.1) 1 (5) 0.585

 Inferior molars, n (%) 29 (87.9) 20 (40.8) 0.105

Number of surgical interventions, mean (SD) 1.06 ± 0.49 1.45 ± 0.61 0.006*

ICU stay, n (%) 4 (12.1) 8 (40) 0.019*

ICU stay (days), mean (SD) 0.15 ± 0.44 0.85 ± 0.8 0.001*

Intrahospitalary stay (days), mean (SD) 7.12 ± 6.12 7.26 ± 6.83 0.05

Complications

 Mediastinitis, n (%) 0 (0) 3 (100) 0.022*

 Marginal nerve injury, n (%) 2 (50) 3 (50) 0.599

 Orocervical fistula, n (%) 2 (50) 2 (50) 0.599

 Trismus, n (%) 1 (50) 1 (50) 0.715
ICU: Intensive care unit; * Statistically significant (p < 0.05).

A delay of >3 days for dental extraction of the involved 
tooth was associated with an increased rate of medi-
astinitis (n=3, 100%, p = 0.022), number of surgical 
interventions (1.45 ± 0.61, p= 0.006), ICU stay (n=8, 
40%, p = 0.019), and ICU length of stay (0.85 ± 0.8, p 
= 0.001) (Table 3).
- Microbiological characteristics
Overall, 54 patients had a microbiological culture re-
port. A negative culture was observed in 9 patients 
(11.5%). Streptococcus anginosus was the most com-
monly isolated microorganism (n=10, 14.7%), fol-
lowed by Streptococcus constelatus (n=8, 11.8%), 
and Staphylococcus no aureus (n=6, 8.8%) (Table 4).

Discussion
In this observational study, we found that outcomes and 
complications of a patient with ODNI are associated 
with the involved dentation and the time of dental ex-
traction since diagnosis. Inferior molars were the most 
common dentation involved in ODNI, with the most fre-
quent extension to submandibular, parapharyngeal, and 
masticator cervical spaces. Furthermore, a delay of >3 
days for dental extraction was associated with medias-
tinitis, ICU admission, and ICU length of stay. Overall, 
the complication rate was 26.6% in the present series.
Previous studies have assessed the prevalence, behav-
iour, and outcomes of ODNI. These infections usually 

Isolated microorganism n= 54

Negative culture, n (%) 9 (11.5)

Peptostepcococus spp. , n (%) 5 (7.4)

Enterococcus spp. , n (%) 2 (2.9)

Streptococcus anginosus, n (%) 10 (14.7)

Staphylococcus no aureus, n (%) 6 (8.8)

Streptococcus constelatus, n (%) 8 (11.8)

Candida spp. , n (%) 4 (5.9)

Other, n (%) 10 (14.7)

result from pericoronitis and necrosis of the dental pulp 
with further root canal infection (11). The incidence of 
odontogenic infections as the leading cause of DNI var-
ies among published evidence. However, odontogenic in-
fections remain the principal cause of DNI (22 to 65.3%) 
(6,12,13). The second most common cause of DNI is de-
batable, with IV drug use, trauma, and upper airway 
infections being the most common (14). However, un-
known aetiology has been reported in up to 57% of cases 
(15). Patients with ODNI typically present with a history 
of dental pain or dental procedure, followed by cervical 
pain, fever, oedema, dysphagia, and trismus (14). Respi-
ratory symptomatology, such as respiratory distress and 
stridor, is seen in more advanced stages of the disease.

Table 4: Microbiological characteristics.

Table 3: Involved dentition and patient outcomes associated with time to dental extraction.
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Involved teeth have been associated with outcomes and 
prognosis in ODNI. Mandibular odontogenic infections 
have been associated with the need for surgical drain-
age, increased hospital stay, and admission to the ICU 
(14). In our series, mandibular molars were the most af-
fected teeth, accounting for 55.3% of cases. Mandibular 
odontogenic infections tend to extend to submandibu-
lar, buccal, parotid, and temporal space than maxillary 
teeth and have a greater rate of complications.
Although infrequent, serious life-threatening complica-
tions can arise from ODNI, necrotizing fasciitis, sep-
sis, and mediastinitis being the most common. Dyspnea 
and dysphagia have been associated with the spread of 
ODNI toward deep cervical spaces and serve as an in-
dicator of serious infections (2). ODNI was complicated 
by mediastinitis in 7.4% of cases in our study, similar 
to incidence reported in different series (2,6,16). Alo-
taibi et al. recommend admission in patients with signs 
of severity such as dyspnea, stridor, dysphagia, odyno-
phagia, trismus, crepitus, and elevated white blood cell 
count (14). Specifically, a high C-reactive protein at ad-
mission has been associated with a more severe course 
of infection. It correlates with the length of hospital 
stay, the need for advanced airway management, more 
frequent ICU admissions, and complications (17,18).
The neutrophil to lymphocyte ratio (NLR) has recently 
shown promising results as a marker of infection and 
prognostic factor for various pathologies, including 
ODNI. Gallagher et al. correlated admission NLR with 
admission C-reactive protein and hospital length of 
stay, with a cut-off value for NLR of 4.65 for a length of 
stay > two days (19). Furthermore, Ban et al. proposed 
a cut-off value of 8.2 for NLR in predicting drainable 
collections in patients with DNI (20). However, cut-off 
values for NLR are still controversial, and an accurate 
value in ONDI is still missing.
Additional to serologic markers, length of stay has been 
significantly associated with the time of dental extrac-
tion. Removal of the infected focus is indispensable 
for recovery, and it has been widely recommended to 
extract the involved teeth without delay. However, the 
ideal time of removal is controversial. Despite the rec-
ommendation of primary teeth extraction simultane-
ously with surgical drainage and intravenous antibiot-
ics, odontogenic focuses are frequently extracted at a 
secondary time, mainly due to a limited mouth aperture 
(11). Heim et al. observed the lowest length of stay in 
patients treated with surgical drainage and extraction si-
multaneously (11). Velhonoja et al. observed a reduction 
of 2 days of intrahospitalary stay when dental extraction 
was performed simultaneously with the incision and 
drainage. No differences between complications and 
ICU stay were observed (15). Conversely, in our study, 
we observed a decrease in the number of patients admit-
ted to the ICU, lower ICU length of stay, and mediasti-

nitis in patients with dental extraction performed in the 
first three days of admission. Treviño et al. observed 
that a delayed time for dental extraction was associated 
with a length of hospital stay of >7 days (6).
Regardless of the time of dental extraction, early man-
agement of ODNI with surgical drainage and intrave-
nous antibiotic therapy is imperative. Specifically, gas 
formation identified in computed tomography has been 
associated with a higher complication rate, increased 
mortality, need for reintervention, and prolonged hos-
pital and ICU stay (15). Reintervention rate among our 
population is 8%, which is associated with diabetes 
mellitus, the involvement of masticator and temporal 
space, and delayed dental extraction (6). With this in 
mind, expedited surgical and antibiotic management in 
these patients is crucial to avoid the infection extension, 
rates of complications and mortality, and the need for 
multiple surgical interventions.
Limitations of this study are mostly due to its retrospec-
tive design. Additionally, ICU stay and hemodynamical 
instability in patients with advanced ODNI could have 
delayed dental extraction.
ODNI remain a common condition with potentially life-
threatening complications. Expedited management with 
surgical drainage and intravenous antibiotic treatment, 
along with the extraction of the involved tooth is man-
datory. In our study, we observed a reduced number of 
surgical interventions, complications, and a decreased 
ICU length of stay in patients with early extraction of 
the dental infection focus. Larger, prospective studies 
are needed to support our findings.
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