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Odontogenic infections represent a frequent condition that in some cases, if not treated promptly, can spread quickly to the rest of
the body and turn into life-threatening infections. In this work, the case is reported of a 59-year-old woman, diabetic and
overweight, who presented to the Odontostomatology and Otolaryngology Section of the Policlinic of Bari with mandibular
tooth infection that had developed into a deep neck space infection leading to the involvement of cavernous sinuses and near
mediastinum. The diagnosis, the surgical drainage of the phlegmon and removal of infection foci, appropriate control of the
airways, and a correct antibiotic therapy made it possible to avoid a potentially fatal condition. Prompt management and early
diagnosis of deep space neck infections, such as phlegmon and/or necrotizing fasciitis, with the auxilium of CT scans and tools
such as LRINEC (Laboratory Risk Indicator for Necrotizing Fasciitis), NLR (Neutrophil-to-Lymphocyte Ratio), and
LRINECxNLR scores (Laboratory Risk Indicator for Necrotizing Fasciitis and Neutrophil to Lymphocyte Ratio), are advised to
evade delays and complications that could potentially worsen the patient’s outcome.

1. Introduction

Severe deep neck abscess secondary to an odontogenic cause
is often reported in the literature and is a cause for concern
for the patient’s life [1, 2]. Deep neck space infections
(DNSIs) are bacterial infections that involve different spaces
in the neck, starting from the upper aerodigestive tract [3].

Dental infections are the most common cause of DNSIs
[4], followed by pharyngeal and tonsillar origin [5] and
upper airway infections [6]. Generally, the source of infec-
tion is in the odontogenic periapical of the mandibular sec-
ond or third molar teeth [7], which is able to invade the
cortical bone. The progression of infection is often unpre-
dictable, largely depending on the causal tooth and the head
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and neck anatomy of the individual. In fact, the infection
may spread downward, establishing DNSI and causing med-
iastinitis or pericarditis, pleural empyema, jugular vein
thrombosis, and septic shock. Alternatively, the infection
may spread upward to the brain and cause brain abscess,
cavernous sinus thrombosis, or meningitis [8, 9]. Different
authors suggest the denomination descending necrotizing
mediastinitis (DNM) to indicate a serious complication of
the spread of cervical necrotizing fasciitis (CNF) down to
the mediastinum and thorax. CNF is an aggressive and
potentially lethal deep neck infection where necrosis of soft
tissues such as fascia, muscle, and cervical fat is observed
[10]. Nowadays, DNIs are usually more significantly
decreased than in the preantibiotic era. At that time, the
major part of DNIs (70%) arose from pharyngitis or tonsil-
litis, while today, although tonsillitis remains the most com-
mon cause in children [11], poor dental hygiene has become
the most common nonsurgical cause of DNIs in adults,
followed by infections of unknown origin and foreign body
ingestion [12]. In this article, we report the rare case of a
59-year-old diabetic, overweight female with a bilateral
phlegmonous neck collection starting from a lower right
molar abscess leading to bilateral parotid gland and bilateral
cavernous sinus involvement and a near miss mediastinitis.
A peculiarity is the presence of gas bubbles in both cavern-
ous sinuses and in the right half of the face.

2. Case Report

The present study reports the case of a retired 59-year-old
female, overweight (BMI 29.3 kg/m2), with decompensated
type two diabetes mellitus (DM) and hypercholesterolaemia,
under drug therapy (ezetimibe with simvastatin 1 tbt/day
and metformin hydrochloride 1000mg 1 tbt twice a day),
no coronary artery disease or herpetic virus liver disease,
previous appendectomy surgery under general anaesthesia,
and common childhood rashes. The patient was treated dur-
ing the COVID-19 period, and all indicated measures
according to the scientific literature were taken to protect
all medical workers and the patient. Seven days prior to
emergency room (ER) admission, she reported swelling in
the right mandibular region which showed progressive volu-
metric increase with spontaneous and on-palpation pain.
She started a nonbetter-specified antibiotic therapy with no
benefits at all so that a subsequent dysphonia and liquid
and solid dysphagia developed. On ER physical examination,
the patient presented a voluminous right half-face abscess,
inability to speak correctly due to trismus, and oedema of
the tongue and mouth floor (Figure 1). Optical fiber video
exploration of the upper respiratory tract showed mucosal
oedema and hyperaemia of both the hypopharynx and the
larynx. Complete blood count and laboratory tests (the most
relevant values are reported in Table 1), Sars-CoV2 swab
(negative), orthopantomography (OPG) X-ray (Figure 2),
computed tomographies (CT) of the head-neck (Figures 3
and 4), and chest (Figure 5) were performed. Skull CT
underlined the presence of gas bubbles in both the cavernous
sinuses, possible odontogenic focus on tooth 4.7, part of a
prosthetic bridge (4.7–4.5); neck CT was positive for huge

phlegmon and gas bubbles affecting the right half of the face
and platysma, the right parotid gland posteriorly, extending
up to the contralateral parotid capsule and sternocleidomas-
toid muscle medially and the thyroid space inferiorly; chest
CT showed no pathological findings. Emergency surgical
laterocervical abscess drainage appeared to be mandatory
and was performed together with the homolateral submandib-
ular gland sialoadenectomy. The patient also underwent a sur-
gical tracheostomy, according to the previous optic fibre video
evaluation, in order to secure the airways and ensure proper
ventilation (Figure 6). Antibiotic therapy with Teicoplanin
400mg and Levofloxacin 500mg was prescribed (Targosid
400 (Teicoplanina) mg Endovein at 12 : 00 and 22 : 00 with
Rocefin (Ceftriaxone) 2 g Endovein at 8 : 00 and 20 : 00, and
Desometasone 8 MG at 8 : 00 and 22 : 00+gastroprotectives.)

The day after the emergency surgery, neurosurgical signs
(negative) and infectious disease (new antibiotic therapy:
piperacillin/tazobactam 4.5 g and linezolid 600mg) consulta-
tions were requested. Urgent head and neck-chest computed
tomography (CT) scans were performed. Presence of bilat-
eral gas bubbles in correspondence to the cavernous sinuses
was revealed. At the level of the neck, a large phlegmonous
collection was present with a considerable contextual air
share located mainly in the right half of the face, the pla-
tysma, and the ipsilateral parotid gland capsule. Medially,
it extended to the buccal floor to the left submandibular
lodge and the sternocleidomastoid fascia. C-reactive protein
value was reduced but still high. On the third day of hospi-
talization, the patient was admitted to the intensive care unit
because septic shock had developed due to the patient
requiring vasopressors to maintain a mean arterial pressure
higher than 65mmHg and presenting a serum lactate level
greater than 2mmol/L. SOFA score was 9, and fever was
present (38.2 degrees C). Neck-chest CT showed increased
phlegmonous collection, especially on the left side (extended
to the left parotid gland), on the anterior region of the neck,
and down to the superior mediastinal region in the retroster-
nal site. Head CT revealed almost complete reabsorption of
the gaseous collections at the level of the cavernous sinuses
on both sides; only a small gas bubble remained in the right
cavernous sinus. Emphysema in the neck was also moder-
ately reabsorbed. There were no signs of venous thrombosis
of the cerebral vessels or neck. Thoracic surgery consultation
revealed no need for emergency surgery and neck-thorax CT
with contrast medium after 48 hours and revaluation. The
patient proceeded to surgery (Figure 7). After local anaesthe-
sia (mepivacaine 3%) without vasoconstrictor, tooth 1.7 was
removed because of a periapical lesion with necrosis; after-
wards, the prosthetic bridge 4.5-4.7 was sectioned with rotat-
ing instruments in order to save the 4.5. Tooth 4.7 was
extracted together with the pontic 4.6. Since a radiopacity
spot in area 4.8 was seen on the skull-CT, a surgical revision
in this site was also carried out. Alveolar curettage was per-
formed using Volkmann spoons, and two specimens of exu-
date, collected in the postextraction site (4.7) and in 4.8 area,
were sent for histological and microbiological examination;
after washing with physiological solution and rifamicine
topic antibiotic, haemostis with oxidized regenerated cellu-
lose gauzes (Tabotamp®) was performed.
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The day after surgery, the patient was kept sedated and
under controlled mechanical ventilation; SOFA score
dropped from 9 to 8, and haemodynamic stability was
achieved through vasopressors (noradrenaline). Fever was
still present. In the following days, as the SOFA score
dropped to 0 and discontinuation from amine support tran-
spired, fever resolved, and the patient initiated successful
weaning that resulted in disconnection from the ventilator
on the 9th day of hospitalization. ENT (ear, nose, and

throat) consultation revealed a thorough surgical treatment
and suggested surgical wound dressing, washing with H2O2
and physiological solution through the drains. In addition,
dentistry and thoracic surgery consultations were required.
A new neck-thorax CT with contrast medium showed
unchanged bilateral neck abscess and involvement of the
anterior part of the neck down to the superior mediastinal
region in the retrosternal site that did not require surgical
treatment. After 10 days of hospitalization, chest X-ray did
not show any variation compared to the previous evaluation,

Table 1: Most relevant values of the complete blood count.

Laboratory tests

Uraemia 105mg/dL

Glycaemia 414mg/dL

eGFR 68mL/min

Albumin 2.3 g/dL

CRP 389mg/L

Fibrinogen 1279mg/dL

D-dimers 1068 μg/L

pO2 70mmHg

Figure 2: Initial orthopantomography (OPG) X-ray 13/02/2021:
partial edentulism; outcomes of conservative and orthodontic
therapy, prosthetic rehabilitation.

(a) (b)

(c) (d)

Figure 1: (a–d) Patient photos at ER presentation 13/02/2021: front (a); right side (b); inferior (c); open mouth (d). Evident swelling of the
medial and inferior third of the right side of the face (a, b). Trismus, oedema of the tongue and mouth floor (d).
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and the patient’s condition was stable, being neurologically
well oriented, hemodynamically stable, and with good gas
exchange. On the 12th day, the patient was moved to the
ENT ward. Patient discharge took place approximately 1
month after performing neck and chest CTs (Table 2 and
Figure 8).

Check-up 3 months after discharge revealed no exter-
nally visible swelling (Figure 9) and a good intraoral tissues
healing (Figure 10). Control OPG (Figure 11); CTs of
head-neck and chest were requested and checked.

Neck-chest CT (13/02/2021): presence of bilateral gas
bubbles in correspondence to the cavernous sinuses. At the
level of the neck, a large phlegmonous collection with a con-
siderable contextual air share located mainly in the right half
face, the platysma, and the ipsilateral parotid gland capsule.
Medially, it extended to the buccal floor to the left subman-
dibular lodge and the sternocleidomastoid fascia.

Chest X-ray (bedridden) (14/02/2021): presence of tra-
cheostomy tube with distal end in place; raised right hemi-
diaphragm with ipsilateral basal dysventilation; heart
substantially within the limits.

CT neck-chest (15/02/2021): increase of the known
phlegmon, especially on the left side (where it also extends
to the left parotid gland) and also to the anterior region of
the neck and down to the superior mediastinal region in
the retrosternal site.

Cranial CT (15/02/2021): almost complete reabsorption
of the gaseous collections at the level of the cavernous
sinuses on both sides; currently, only a small gas box
remains in the right cavernous sinus. Emphysema in the
neck is also moderately reabsorbed; no signs of venous
thrombosis of the cerebral vessels and neck.

Ct neck and thorax with contrast medium (17/02/2021):
the known abscess collection in the neck bilaterally
unchanged, especially on the left. It also extends to the ante-

rior region of the neck and down to the superior mediastinal
region in the retrosternal site; filiform the lumen of the phar-
ynx and larynx. The pharyngolaryngeal spaces are obliter-
ated. The remaining finds unchanged.

Chest X-ray bedridden (22/02/2021): no variation com-
pared to the previous.

The written informed consent for the study and case
publishing was obtained from the patient recruited.

3. Results and Discussion

Infections of dental origin are common and are well-
controlled by antibiotic prescription. Nevertheless, when
not controlled, these infections could spread into the cervical
and maxillofacial region, thus risking a myriad of possible
complications including Ludwig’s angina, respiratory
obstruction, facial deep neck abscesses, cellulitis, NCF, aspi-
ration pneumonia, septicaemia, thoracic empyema, descend-
ing mediastinitis, pleuropulmonary suppuration, brain
abscess, endocarditis, pericarditis, pneumothorax, jugular
thrombophlebitis and abscess of the carotid sheath, hema-
togenous dissemination to distant organs, fulminant state
of disseminated intravascular coagulation (DIC), and coagu-
lation abnormalities which could all eventually result in
mortality [9, 13, 14]. DNSIs are infections involving the pha-
ryngeal and neck spaces [15–19]. The most frequent sources
of infection are oral cavity, in particular teeth, and pharynx
[6, 20], although in 25% of cases, there is no clear source
[5]. The location frequency is as follows: 36% submandibu-
lar, 13% sublingual, 12% parapharyngeal, and 3% retrophar-
yngeal [5]. Bacteria from different locations such as oral
cavity, pharynx, blood, and tonsils can cause abscesses and
phlegmon (a suppurative inflammation of the subcutaneous
connective tissue) [21], spreading along the connective tis-
sues and fascial spaces. DNSIs are a quite common and

(a) (b)

Figure 3: (a, b) Initial computed tomography (CT) of the head: frontal plane (a); transverse plane (b). Presence of gas bubbles in both
cavernous sinuses, the right half of the face and buccal floor (red arrows) (13/02/2021).
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potentially life-threating entity, related to high rates of hos-
pitalisation, complications, and eventually death. Prompt
medical, and often surgical, treatment is mandatory in order
to avoid fatal outcomes [22]. If a correct diagnosis and sur-
gical treatment are carried out within the first twelve hours,
the mortality rate drops [23, 24]. A first strength in the treat-
ment of the patient in this case report was certainly the rapid
laterocervical surgical drainage, tracheostomy, and adminis-
tration of a correct and adequate antibiotic therapy. In fact,
treatment of these infections is complex and includes
broad-spectrum antibiotics, airway management (including
tracheostomy), and surgical intervention. Furthermore, a
surgical drainage of the abscess may be necessary in the first

place [4, 6]. Life-threatening complications are airway
compromise, mediastinitis, pericarditis, intracranial involve-
ment, and arterial erosion [25–29]. Another grave complica-
tion is descending necrotizing mediastinitis (DNM) [1], a
serious and progressive infection involving the neck and
the chest, in which an odontogenic, pharyngeal, or cervical
infection spreads rapidly through the subcutaneous tissue
and cervical fascia to the thoracic cavity causing tissue
necrosis, with a high death rate (10-40%) by sepsis and organic
failure if not treated quickly and appropriately [30, 31].
Almost 60-70% of DNM cases are due to descending odonto-
genic infections, first of all, when they are caused by second
and third lower molar necrosis [32]. Therefore, a second

(a) (b)

(c) (d)

Figure 4: (a–d) Initial CT of the neck (transverse plane) highlighting the presence of gas bubbles (red arrows): at the right parotid gland
posteriorly (a); oral floor extending up to the contralateral parotid capsule (b); sternocleidomastoid muscle medially and the thyroid
space inferiorly (c); at the right parotid gland in a different cutting plane height (d) (13/02/2021).
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strength in the present case is certainly the avoidance of fatal
mediastinitis, a “near miss” mediastinitis, because the patient
was treated quickly and properly. Another important aspect
to consider is the presence of comorbidities or other clinical
conditions. The patient reported in this article suffers from
diabetes and is overweight. DM, liver cirrhosis, alcoholism,
hypertension, chronic renal insufficiency, and malignancy
are necrotizing fasciitis (NF) predisposing factors [33]. DM
is the most frequently encountered comorbidity, and it greatly
increases the risk of complications of DNSI andmortality [34].
In a study of 263 cases, a high number of subjects with DNSI
had associated systemic diseases, such as primary arterial
hypertension, coronary heart disease, DM, and HIV infection
[4, 35]. The impact of body mass index (BMI) in the devel-
opment of DNSI is remarkable: in fact, if it increases, it is
clear that acute phlegmonous laryngitis as etiological agent,
phlegmon of the neck as localization, and complications
augment [35].

A notable aspect in this case was the presence of gas bub-
bles at the level of the cavernous sinus, as highlighted by CT.
This scan is a very accurate tool, with 79% sensitivity and
94% specificity, which is why it is requested on patient
admission and during hospitalization [36, 37]. Presence of
gas bubbles resulting from bacterial fermentation is not
uncommon in a wide range of important infections. The
microbiota is also an important aspect that can influence
the evolution of a patient. A particular pathological event,
necrotizing fasciitis (NF), a term introduced by Wilson in
1952 [38] to indicate an inflammatory process of soft tissues,
determining a fascial necrosis, can allow an easy and wide
spread of the infection along the laterocervical bands and
thus through locus minoris resistentiae, reaching the medi-
astinum and causing descending necrotizing mediastinitis
(DNM). The greatest incidence of NF is in the 30-50 age
group, although no age group is excluded [39–46], and it is
characterized by a high mortality rate [3]. The oral cavity

(a) (b)

Figure 6: (a, b) Emergency surgery at ER: surgical procedure preparation (a); laterocervical abscess drainage (b).

Figure 5: Initial CT of the chest.
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is the most frequent starting location of the infection [39, 41,
47–55]. Cervical necrotizing fasciitis (CNF) indicates necro-
sis involvement of the neck tissues, especially less vascular-
ized tissues, i.e., fascia, but also fat and muscles [46, 56,
57]. Only 3.5% of DNSIs are CNF, but the mortality rate is
7-22%, 41% if there is thoracic involvement, and 64% with

DNM and complications caused by sepsis [58]. There are 2
different forms of CNF: suppurative and gaseous. The first
one is characterized by purulent fluid collection; the second
by gas formation [10]. Sakai et al. [59] analysed six patients

(a) (b)

(c) (d)

(e) (f)

Figure 7: (a–f) Extraction of 1.7 (a, b); extraction of 4.7 plus pontic (c, d); extracted 1.7 (e) and 4.7 (f).

Figure 8: Final CT neck and chest 01/03/2021.

Table 2: Data regarding the patient evaluation.

Study timeline

13-02-2021
E.R. admission, emergency surgery, airway

management

15-02-2021 I.C.U. admission: oral surgery procedure

24-02-2021 E.N.T. admission

15-03-2021 Discharge

17-06 2021 Check-up
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with DNM caused by pharyngolaryngeal and odontogenic
infection which required broad-spectrum antibiotic therapy,
aggressive drainage, and thoracic surgery. Four of these
patients had polymicrobial infections (aerobic and anaerobic
bacteria including Streptococcus anginosus group SAG) and
all of them showed gas bubbles on chest TC. Ng et al. [60]

reported the case of a 66-year-old man with Emphysematous
aortitis from Clostridial infection of the thoracic aorta with
presence of gas bubbles along the aortic wall. These findings
were visible in the CT scan of the chest. After proliferation in
necrotic or anoxic areas, Clostridia can release toxins and
enzymes (hyaluronidase and hemolysin), producing gas

(a) (b)

(c) (d)

Figure 9: (a–d) Final patient photos: right side (a); front (b); left side (c); neck scar detail (d). Presence of scarring outcomes on the neck;
absence of swelling of the face and neck.
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gangrene infection. In another article, Xing et al. [61]
described a case of emphysematous pyelonephritis (EPN),
a lethal necrotic infection of the kidney with collection of
gas in the renal parenchyma, and/or perinephric tissues
[62]. Point-of-care ultrasound (POCUS) detected gas bub-
bles in the hepatorenal space. E. coli and other Enterobacte-
riaceae are the most frequent causes of EPN, and they
produce gas by fermentation of glucose and lactate in
necrotic tissues [63]. Richards et al. [64] reported a 64-
year-old woman who presented to the emergency depart-
ment with a 6-day history of dental pain and significant
right-sided facial swelling. A panoramic radiograph showed
periapical radiolucencies associated with her carious lower
right first premolar (LR5) and second molar (LR7) which
led to a diagnosis of rapidly progressing odontogenic
abscess. CT revealed an extensive abscess with gas pockets
adjacent to the right mandible which was indicative of the
severity of the infection. In the case of the patient mentioned
in the present article, the microbiological examination of the
exudate taken from the postextraction site was performed,
which gave a negative result. In literature, the evaluation of
exudate from the abscess site or from the gangrenous necro-
sis region frequently provides negative feedback [65, 66] and
is not considered of fundamental importance. On other
occasions, it provides uncertain results, multiple etiology
[42, 47, 50, 51, 65–72], or the finding of saprophytic or sym-
biont microorganisms. It can be useful to administer a spe-
cific antibiotic treatment if it is possible to highlight certain
bacterial strains and/or fungi. An additional strength in the

management of this clinical case was the empirical antibiotic
therapy, developed by combining an antibiotic active against
gram negative and one active against gram positive as this is
frequently found in the literature [49, 66, 67, 73–77]. It is
important to define and use some reliable tools to quickly
detect and identify DNSI complications such as CNF,
DNM, and systemic sepsis. There are some clinical signs
and symptoms useful for identifying CNF but they have only
67% of sensitivity [78]. On the other hand, there are no spe-
cific laboratory studies proven to be predictive of the NF
diagnosis [79], although Fiorella et al. propose the use of
Laboratory Risk Indicator for Necrotizing Fasciitis (LRI-
NEC) score (Table 3), the neutrophil-to-lymphocyte ratio
(NLR), and LRINEC × NLR scores as predictive tools to
early evaluate septic complications and the risk of CNF dur-
ing DNSI. Indicator LRINEC×NLR was proposed by Fiorella
et al. to enhance the predictive value of the analysis [80].
LRINEC score was introduced by Wong et al. to help clini-
cians access for NF checking on serum: white blood cell
count, haemoglobin, sodium, glucose, creatinine, and C-
reactive protein. NLR has an important meaning especially
during the initial and last phases of sepsis [81]. It was ini-
tially proposed by Baglam et al. as a predictive factor for
DNSI [82]. Patient LRINEC score, calculated on the param-
eters shown in Table 2, was 6. This indicated a medium risk
of developing NF according to Wong et al. and Chen et al.
[58, 81] with 94% of sensitivity and specificity according to
Sandner et al. [36]. NLR score was 8.9 predicting systemic
septic involvement (sensitivity and specificity rate of 74.2%

(a) (b)

Figure 10: (a, b) Final intraoral photos: after extraction site of 4.7 (a); after extraction site of 1.7 (b). Good tissue healing on the extraction
sites of 4.7 (blue arrow) and 1.7 (green arrow).

(a) (b)

Figure 11: (a, b) Final OPG X-ray (17/06/2021): no relevant findings on the extraction sites (magnification (b)).
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and 61.5% above value of 8.2) and LRINEC×NLR score 53.4
indicating an important risk of CNF having a sensitivity of
90.9% above values of 43.5 according to Fiorella et al. [80].
In this case report, it is possible to see how failure to apply
the LRINEC score to early detect a rapidly developing necro-
tizing failure could potentially lead to either a mediastinitis
or a life-threatening infection in the cranial fossae: the
patient should have been screened in the emergency room
and correctly directed into an intensive care ward rather
than ENT ward to establish proper care, which happened
only after 48 hours from hospitalization.

4. Conclusions

Early treatment of any odontogenic infection should be
taken care of since a missed or late diagnosis of deep space
neck infection could potentially cause serious complications.
Surgical drainage within the first hours, early extraction of
the odontogenic focuses, proper airway management, and
broad-spectrum antibiotic treatment decreased the number
of hospitalization days and the recovery period, without
increasing complications.

Take home messages:

(1) Correct early treatment of odontogenic infections

(2) LRINEC, NLR, and LRINEC×NLR scores should be
assessed quickly to direct the patient to the best diag-
nostic/therapeutic path

(3) Collaboration between different specialities regard-
ing the treatment of this type of case is mandatory
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