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ABSTRACT

Background: Untreated dental caries, pulpal gangrene, apical periodontitis, and impacted molar pericoronitis remain
prevalent chronic conditions that frequently breach local biological containment when professional intervention is withheld
or delayed.

Objectives: To evaluate the direct pathophysiological routes, microbiological shifts, and clinical spectrum of life-threatening
regional and systemic infections specifically arising from untreated oral diseases.

Methods: A narrative synthesis of peer-reviewed clinical studies, prospective trials, and systematic reviews indexed in
PubMed addressing severe odontogenic deep neck infections, mediastinal extension, intracranial spreading, and necrotizing
fasciitis was conducted.

Results: Odontogenic origins account for 34.2% to 49% of all diagnosed deep neck infections. Cortical erosion inferior to
the mylohyoid line precipitates Ludwig's angina, leading to tongue elevation and precipitous airway asphyxia. Uncontrolled
extension through the pharyngeal and retrovisceral 'danger space' (Space 4) causes descending necrotizing mediastinitis,
carrying a mortality rate of 20-40%. Craniomaxillofacial necrotizing fasciitis displays a striking 30.3% mortality rate in
diabetic cohorts due to severe microvascular thrombosis. Retrograde propagation via valveless ophthalmic and facial venous
plexuses precipitates cavernous sinus thrombosis, orbital cellulitis, and brain abscesses. Microbiological evaluation
demonstrates penicillin-resistant strains in 54% of severe cases driven by beta-lactamase-producing anaerobes, rendering
delayed antimicrobial monotherapy ineffective without surgical intervention.

Conclusions: Abandoning routine and curative dental care directly triggers catastrophic surgical emergencies. Early
identification of red-flag symptoms (trismus, dysphagia, stridor), broad-spectrum parenteral coverage, and prompt surgical
eradication of the causative dental source are imperative to prevent fatal outcomes and long-term musculoskeletal deformity.

KEYWORDS
Odontogenic Infections, Dental Neglect, Ludwig’s Angina, Descending Necrotizing Mediastinitis, Necrotizing Fasciitis,
Cavernous Sinus Thrombosis, Deep Neck Space Infection
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The Natural Progression of Untreated Oral Cavity Diseases

Dental caries and chronic periodontal destruction represent two of the most ubiquitous chronic
pathologies in human populations, yet their potential to trigger catastrophic, systemic crises is frequently
underestimated when patients avoid or delay professional dental care [1,7]. The progression from an initial,
asymptomatic enamel breakdown into an invasive head and neck crisis represents a continuous
pathophysiological continuum. When debridement, endodontic therapy, or surgical extraction is omitted,
bacterial enzymes continuously demineralize dental hard tissues, penetrating the dentinal tubules and invading
the pulp chamber [3,7]. This uninhibited bacterial colonization incites severe inflammatory hyperemia, which
rapidly leads to strangulation of the pulp microvasculature at the narrow apical foramen, culminating in
complete pulp gangrene and liquefactive necrosis [3,7]. Deprived of host immune defenses, the necrotic root
canal architecture transforms into an uninhibited incubation reservoir for highly virulent anaerobic
polymicrobial communities [3].

As microbial replication intensifies within the root canal, septic exudate escapes through the apical
foramen into the surrounding periodontal ligament, instigating periapical periodontitis [3,7]. Osteoclastic
activation driven by bacterial endotoxins resorbs alveolar cancellous bone, gradually expanding the periapical
lesion into an acute alveolar abscess [3]. With growing purulent accumulation within the enclosed gnathic
bone, hydrostatic pressure rises until the exudate perforates the cortical plate along the path of least resistance
[1,7]. The anatomical position of this osseous perforation relative to specific muscular attachments dictates
whether the infection remains superficial or bursts into deep anatomical spaces [1,3,7]. In the mandible, the
insertion of the mylohyoid muscle forms the definitive anatomical watershed: infections from incisors, canines,
and premolars breach the cortical plate superior to the mylohyoid line, dumping pus into the sublingual space,
whereas the root apices of the second and third mandibular molars lie inferior to the mylohyoid attachment,
directing uncontrolled suppuration directly into the submandibular and submental compartments [1,3,7].
Similarly, pericoronitis arising from semi-impacted lower third molars represents a notoriously dangerous
portal of entry; the accumulation of necrotic debris under an inflamed operculum grants virulent pathogens
direct access into the masticator spaces (submasseteric, pterygomandibular, and temporal spaces) and lateral
pharyngeal fascial conduits [1,3,6].

Direct Life-Threatening Regional and Systemic Complications

The failure to address primary oral pathologies removes all biological barriers, allowing localized dental
abscesses to breach the deep cervical fascia. Data across maxillofacial surgery units demonstrate that untreated
odontogenic foci account for 34.2% to 49% of all diagnosed deep neck infections (DNIs), which represent
acute, life-threatening surgical emergencies [1,2,4]. The resulting clinical manifestations depend directly on
the fascial pathways breached by the untreated dental pathogen reservoir [1,6].

a) Airway Compromise and Ludwig’s Angina

A catastrophic consequence of untreated lower molar apical periodontitis or pericoronitis is the rapid
establishment of Ludwig's angina [1,4,6]. This clinical entity consists of an aggressive, rapidly expanding,
brawny cellulitis that engulfs the submandibular, sublingual, and submental spaces bilaterally [2,4,6]. Unlike
typical fluctuant abscesses, Ludwig's angina is characterized in its early stages by dense, board-like induration
without localized pus cavities, rendering spontaneous drainage impossible [4,6]. As massive edema
accumulates within the unyielding confines of the floor of the mouth, the tongue is forcefully elevated and
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pushed backward against the posterior pharyngeal wall and soft palate [1,2,4,6]. This posterior mechanical
displacement causes acute, precipitous upper airway occlusion [1,4]. Patients exhibit profound trismus
resulting from the irritation of the masticator space musculature, severe odynophagia, inability to swallow their
own saliva, a distinctive muffled 'hot potato' voice, and tachypnea, culminating in sudden asphyxiation if the
airway is not urgently stabilized via awake fiberoptic intubation or emergency surgical tracheostomy [1,2,4,6].

b) Descending Necrotizing Mediastinitis (DNM)

When a neglected lower molar or pericoronal infection penetrates through the posterior boundary of the
mylohyoid muscle, it directly enters the lateral pharyngeal (parapharyngeal) space [1,2,6]. From this space,
purulence tracks unchecked into the retropharyngeal space and the anatomically critical 'danger space' (Space
4), bounded anteriorly by the alar fascia and posteriorly by the prevertebral fascia [2,6]. Because the danger
space consists of loose, areolar connective tissue that offers zero anatomical resistance, it provides an open
conduit extending from the base of the skull directly into the posterior mediastinum at the level of the
diaphragm [2,6,7]. Gravity, combined with the negative intrathoracic pressures generated during normal
inspiratory cycles and the continuous pumping motion of swallowing, actively draws purulent exudate down
through the neck into the thoracic cavity [2,6]. The patient deteriorates rapidly, presenting with retrosternal
chest pain, dyspnea, pleural empyema, purulent pericarditis, and refractory septic shock [2,6,7]. Despite
modern imaging and intensive thoracic surgical interventions, descending necrotizing mediastinitis secondary
to untreated dental disease continues to carry an alarming mortality rate exceeding 20% to 40% [2,6,7].

¢) Craniomaxillofacial and Cervical Necrotizing Fasciitis

Another severe outcome of neglected oral suppurative disease is odontogenic necrotizing fasciitis (ONF),
an aggressive bacterial infection marked by widespread necrosis of subcutaneous tissue and superficial and
deep cervical fascia [5,6,7]. Bacterial proliferation and intense enzymatic release prompt widespread
thrombosis of nutrient microvessels coursing through fascial planes [2,5]. As cutaneous blood supply is
severed, the overlying skin rapidly transitions from erythema and tense edema to dusky, violaceous
discoloration, bullae formation, and frank gangrene [5,6]. A cardinal diagnostic clue is severe pain
disproportionate to visible swelling, followed quickly by cutaneous anesthesia caused by ischemic destruction
of superficial sensory nerves, accompanied by subcutaneous crepitus from gas-producing anaerobes [2,5,6].
Systematic reviews document an overall mortality of 9.8%, which escalates dramatically to 30.3% in patients
with comorbid diabetes mellitus (odds ratio: 9.1, p = 0.0001) [5]. In diabetic hosts, impaired leukocyte
chemotaxis, defective phagocytosis, and microvascular baseline damage permit unchecked bacterial dissection
along cervical sheaths, frequently leading to carotid artery erosion, fatal jugular vein rupture, systemic toxemia,
and severe cosmetic mutilation requiring extensive reconstructive surgery [2,5,6].

d) Craniomaxillofacial and Intracranial Complications

Neglecting teeth in either the maxilla or mandible can provoke intracranial complications via contiguous,
retrograde venous, or hematogenous routes [6,7,8]. In the upper jaw, untreated caries or apical abscesses of
premolars and molars erode the paper-thin maxillary sinus floor, causing chronic odontogenic maxillary
sinusitis [6,7]. If ignored, purulence traverses the infraorbital canal, pterygopalatine fossa, and inferior orbital
fissure, invading the orbit to cause orbital cellulitis, subperiosteal abscesses, chemosis, proptosis, and
permanent blindness due to optic nerve compression or ischemic necrosis [6,7]. Simultaneously, retrograde
propagation of septic thrombi through the valveless facial, angular, and superior ophthalmic veins—or
posteriorly via the pterygoid venous plexus—allows pathogens to seed the cavernous sinus, producing septic
cavernous sinus thrombosis [6,7]. Patients present with severe periorbital edema, external ophthalmoplegia
resulting from paralysis of cranial nerves III, IV, and VI, loss of corneal reflex and forehead sensation (cranial
nerve V1 and V2), and high fatality [6,7]. Furthermore, neglected oral chronic septic foci are established
etiologic reservoirs for intracranial subdural empyemas, epidural abscesses, and cerebral abscesses
predominantly situated in the frontal and temporal lobes [6,7,8]. Patients frequently experience an insidious
onset of persistent headache, cognitive decline, seizures, progressive focal neurological deficits, and coma
[Ref. 8].
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e) Vascular Erosion, Internal Jugular Thrombophlebitis, and Sepsis

When purulence from untreated lower molars invades the parapharyngeal space, it surrounds the carotid
sheath, threatening the major neurovascular structures of the neck [2,4,6]. Suppuration can cause septic
thrombophlebitis of the internal jugular vein (a severe clinical presentation mirroring Lemierre’s syndrome)
[2,4,6]. Fragile septic fragments continuously detach into the bloodstream, producing metastatic septic emboli
throughout the pulmonary vasculature, resulting in cavitating lung abscesses, empyema, and respiratory failure
[2,4,6]. If host containment mechanisms fail, the relentless shower of bacteria and endotoxins into the
circulation triggers systemic inflammatory response syndrome (SIRS), refractory septic shock, disseminated
intravascular coagulation (DIC), and multiple organ dysfunction syndrome (MODS) [2,4,6,7].

Microbiological Evolution and Antibiotic Resistance in Neglected Infections

The clinical behavior of spreading dental infections is intrinsically tied to the polymicrobial ecology of
the oral cavity and its evolution over time [3,4,7]. In the early phase of pulpal infection, the microflora is
characterized predominantly by facultative aerobic streptococci, including Streptococcus viridans, S.
anginosus, S. constellatus, and S. intermedius [3,4,5,7]. These early colonizers consume localized oxygen and
generate an acidic tissue microenvironment, dramatically lowering the oxidation-reduction potential of the
affected tissues [3]. As tissue necrosis advances in the absence of treatment, strict obligate anaerobes begin to
dominate the expanding infection [3,4,5,6]. Species such as Prevotella, Porphyromonas, Fusobacterium
nucleatum, Peptostreptococcus, and Bacteroides proliferate within the ischemic, deoxygenated fascial planes
[3.4,5,6].

These anaerobic species produce aggressive virulence factors, notably hyaluronidase, chondroitin
sulfatase, collagenase, and heparinase, which actively dissolve intercellular ground substance, destroy
connective tissue sheaths, and induce microvascular thrombosis [3,5,7]. This enzymatic breakdown liquefies
fascial barriers, permitting the rapid anatomical dissection described in deep neck space infections [3,7].
Importantly, the delay in seeking dental treatment frequently coincides with repeated, inappropriate courses of
self-administered or empiric low-dose oral antibiotics, driving antimicrobial resistance [3]. Prospective
microbiological evaluations have demonstrated that penicillin-resistant bacterial strains occur in 54% of
hospitalized patients with severe odontogenic infections, with an overall penicillin clinical failure rate of
approximately 21% [3]. This resistance is driven predominantly by beta-lactamase production among oral
anaerobic species, including Prevotella and Fusobacterium [3]. Consequently, delayed pharmacological
treatment with penicillin monotherapy is largely ineffective; overcoming these advanced infections requires
broad-spectrum parenteral coverage (such as beta-lactam/beta-lactamase inhibitor combinations or
carbapenems) combined with urgent, definitive surgical decompression and physical removal of the offending
tooth [2,3,5].

Structural and Osseous Breakdown: Osteomyelitis and Permanent
Deformity

The consequences of neglecting primary oral disease are not limited to acute fascial emergencies;
prolonged chronic suppuration induces profound irreversible destruction of the gnathic skeleton and adjacent
structures [1,6,7]. When a patient neglects chronic apical or marginal periodontitis for months or years,
continuous purulent production within the alveolar bone disrupts the intraosseous vascular network and strips
the periosteum away from the mandibular or maxillary cortex [1,6]. This loss of blood supply leads to diffuse
chronic suppurative osteomyelitis of the jaws [1,6]. The necrotic bone separates from living tissue, forming
large cortical sequestra that perpetuate active infection, stimulate painful fistulation through the facial skin,
and cause spontaneous pathological jaw fractures [1,6].

In posterior mandibular molar infections, chronic osteolytic processes can track along the mandibular ramus
directly to the temporomandibular joint (TMJ) [1,6]. The resulting septic arthritis and destructive condylar
osteonecrosis dissolve the articular surfaces, culminating in severe fibrous or bony ankylosis of the jaw [1,6].
Patients are left with permanent mandibular hypomobility, severe restrictions in oral opening, and chronic
masticatory impairment [1,6]. Furthermore, the radical surgical decompression, wide fasciotomies, and serial
surgical debridements required to rescue patients from neglected multi-space infections inevitably result in
substantial scar contractures, facial disfigurement, and irreversible transection of peripheral nerves—most notably
the marginal mandibular branch of the facial nerve [2,5,7]. Thus, the initial omission of basic dental treatment leaves
patients burdened with lifelong functional, anatomical, and psychological disabilities [2,5].
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Integrative Synthesis of Neglected Dental Entities and Lethal Trajectories

An integrative analysis of untreated dental pathologies demonstrates how specific primary odontogenic
conditions map directly to catastrophic, life-threatening clinical entities based on anatomical topography and
microbial virulence [1,2,6,7]. In the lower jaw, deep dental caries and pulpal necrosis of the second and third
molars perforate below the mylohyoid insertion directly into the submandibular and sublingual spaces,
culminating in Ludwig’s angina [1,2,4,6]. The defining clinical profile of this neglected state includes wooden
induration of the submental region, severe trismus, marked dorsal elevation of the tongue, stridor, and
precipitous asphyxiation [1,2,4,6]. When treatment for lower molar or pericoronal infections is withheld longer,
purulent exudate traverses the lateral pharyngeal space into the danger space (Space 4), driving descending
necrotizing mediastinitis with hallmark retrosternal chest pain, dyspnea, pleural empyema, and mortality rates
ranging from 20% to 40% [1,2,6,7].

In susceptible hosts—particularly those with poorly controlled diabetes mellitus—unattended pulpal or
periodontal necrosis easily triggers craniomaxillofacial necrotizing fasciitis along superficial and deep cervical
fascial sheets, manifesting as rapid gangrenous necrosis, soft-tissue crepitus, and a lethal outcome in up to
30.3% of diabetic patients [5,6,7]. In the upper arch, periapical abscesses of the canines, premolars, and molars
propagate through the valveless facial and angular veins and the pterygoid venous plexus, culminating in septic
cavernous sinus thrombosis characterized by chemosis, proptosis, progressive ophthalmoplegia (cranial nerves
11, IV, VI), and blindness [6,7]. Simultaneously, chronic occult apical or periodontal foci serve as insidious
reservoirs for brain abscesses and subdural empyemas, where patients deteriorate with altered consciousness,
focal deficits, and coma [6,7,8]. Chronic suppurative periodontitis and apical neglect disrupt osseous
microcirculation, driving jaw osteomyelitis, extensive cortical bone sequestration, pathological mandibular
fractures, and condylar necrosis leading to permanent temporomandibular joint ankylosis [1,6]. Finally,
erosion of multi-space suppuration into the carotid sheath triggers septic internal jugular vein thrombophlebitis
and bacteremia, resulting in septic pulmonary embolization, refractory septic shock, disseminated intravascular
coagulation, and multiple organ failure [2,4,6,7].

REFERENCES

1. Pesis, M., Bar-Droma, E., llgiyaev, A., & Givol, N. (2019). Deep neck infections are life threatening infections of
dental origin: A presentation and management of selected cases. Isr Med Assoc J, 21(12), 806—811.

2. Dalla Torre, D., Brunold, S., Kisielewsky, 1., Kloss, F. R., & Burtscher, D. (2013). Life-threatening complications
of deep neck space infections. Wien Klin Wochenschr, 125(21-22), 680—-686.

3. Flynn, T. R., Shanti, R. M., Levi, M. H., Adamo, A. K., Kraut, R. A., & Trieger, N. (2006). Severe odontogenic
infections, part 1: Prospective report. J Oral Maxillofac Surg, 64(7), 1093—-1103.

4. Kataria, G., Saxena, A., Bhagat, S., Singh, B., Kaur, M., & Kaur, G. (2015). Deep neck space infections: A study of
76 cases. Indian J Otolaryngol Head Neck Surg, 67(Suppl 1), 83—88.

5. Gore, M. R. (2018). Odontogenic necrotizing fasciitis: A systematic review of the literature. BMC Ear Nose Throat
Disord, 18, 14.

6. Bali, R. K., Sharma, P., Gaba, S., Kaur, A., & Ghanghas, P. (2015). A review of complications of odontogenic
infections. Natl J Maxillofac Surg, 6(2), 136—143.

7. Evsen, E. A., & Candan, M. (2023). Serious complications and treatment strategies associated with odontogenic
infections. Eurasian J Med, 55(1), 142—149.

8. Burgos-Larrain, L. F., Vazquez-Portela, A., Cobo-Viazquez, C. M., Séez-Alcaide, L. M., Sanchez-Labrador, L., &
Meniz-Garcia, C. (2022). Brain complications from odontogenic infections: A systematic review. J Stomatol Oral
Maxillofac Surg, 123(6), €794—800.

e-ISSN: 2544-9435 5



	The Natural Progression of Untreated Oral Cavity Diseases
	Direct Life-Threatening Regional and Systemic Complications
	a) Airway Compromise and Ludwig’s Angina
	b) Descending Necrotizing Mediastinitis (DNM)
	c) Craniomaxillofacial and Cervical Necrotizing Fasciitis
	d) Craniomaxillofacial and Intracranial Complications
	e) Vascular Erosion, Internal Jugular Thrombophlebitis, and Sepsis

	Microbiological Evolution and Antibiotic Resistance in Neglected Infections
	Structural and Osseous Breakdown: Osteomyelitis and Permanent Deformity
	Integrative Synthesis of Neglected Dental Entities and Lethal Trajectories

