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Abstract: Maxillofacial abscesses represent a common yet potentially life-threatening condition
in oral and maxillofacial surgery, arising primarily from odontogenic infections that spread beyond the
alveolar bone into fascial spaces. Despite advances in surgical drainage techniques and antimicrobial
therapy, management protocols remain highly variable, leading to inconsistent outcomes, prolonged
hospitalization, and avoidable complications including airway compromise, mediastinitis, and sepsis.
This article provides a comprehensive analysis of the pathophysiological progression of maxillofacial
space infections, critically evaluates current surgical and pharmacological strategies, and proposes a
refined, evidence-based treatment protocol. By integrating early imaging-guided assessment, targeted
surgical decompression, microbiologically-driven antibiotic selection, and adjunctive
pharmacotherapy including corticosteroids and immunomodulatory agents, this review synthesizes
evidence from clinical studies and microbiological surveillance data to advocate for a standardized,
severity-stratified approach. The goal is to create a therapeutic framework that minimizes morbidity,
shortens hospital stay, and prevents progression to life-threatening complications.
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INTRODUCTION
Maxillofacial abscesses constitute one of the most frequently encountered emergencies in oral

and maxillofacial surgery departments worldwide. The vast majority, estimated at 80–90%, are of
odontogenic origin, arising from pulp necrosis, periapical periodontitis, pericoronitis, or post-
extraction complications [1]. The unique anatomy of the maxillofacial region, characterized by
interconnected potential fascial spaces that lack anatomical barriers against the spread of infection,
means that a seemingly localized dental abscess can rapidly evolve into a life-threatening deep neck
space infection. When the infectious process transgresses the primary anatomical boundaries
spreading from the vestibular, buccal, or sublingual spaces into the submandibular, parapharyngeal,
and retropharyngeal spaces the risks of airway compromise, jugular vein thrombophlebitis, descending
necrotizing mediastinitis, and systemic sepsis increase exponentially [2].

The clinical management of maxillofacial abscesses rests on a fundamental surgical principle:
“ubi pus, ibi evacua” (where there is pus, evacuate it). However, the timing, extent, and approach to
surgical drainage, the choice of empiric versus targeted antimicrobial therapy, and the role of
adjunctive medical therapies remain subjects of considerable debate and practice variation. Traditional
management often follows a reactive pattern: incision and drainage under local or general anesthesia,
accompanied by broad-spectrum empiric antibiotics, typically a penicillin-based regimen with
metronidazole or a clindamycin monotherapy for penicillin-allergic patients. Yet, the rising global
incidence of antimicrobial resistance, particularly among viridans group streptococci, Prevotella
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species, and the emergence of methicillin-resistant Staphylococcus aureus (MRSA) in community-
acquired head and neck infections, challenges the adequacy of conventional empiric regimens [3, 4].

Objective: This article aims to critically review the pathophysiology, microbiology, and current
management paradigms of maxillofacial abscesses and to propose a refined, severity-stratified,
multimodal treatment protocol that integrates early cross-sectional imaging, timely surgical
intervention, culture-directed antibiotic therapy, and adjunctive pharmacotherapy to optimize patient
outcomes.

MATERIALS AND METHODS
This study is structured as a narrative review and critical synthesis of literature. A comprehensive

literature search was conducted using PubMed, Scopus, and Google Scholar databases for articles
published between 1995 and 2025. The search strategy employed combinations of Medical Subject
Headings (MeSH) and free-text terms, including “maxillofacial abscess,” “odontogenic infection,”
“fascial space infection,” “Ludwig’s angina,” “surgical drainage,” “antibiotic therapy,”
“corticosteroids,” “anaerobic bacteria,” and “antimicrobial resistance.” Inclusion criteria encompassed
original clinical research, randomized controlled trials, prospective and retrospective cohort studies,
case series involving more than 50 patients, and systematic reviews. Studies focusing specifically on
the microbiology of odontogenic infections, antibiotic susceptibility patterns, and comparisons of
drainage techniques were prioritized. Articles were critically analyzed for methodological rigor,
relevance of outcome measures (e.g., length of hospital stay, need for reoperation, complications, time
to clinical resolution), and biological plausibility. The synthesis focused on constructing a severity-
stratified treatment algorithm that aligns the intensity of intervention with the clinical and radiological
extent of disease.

DISCUSSION
The evolution of an odontogenic abscess follows a predictable anatomical progression. The initial

stage is an endodontic or periodontal infection that erodes through the cortical bone at the point of
least resistance, determined by the relationship of the tooth apex to the muscular attachments. Once
pus penetrates the cortical plate, it enters the potential fascial spaces cleavage planes between layers of
deep cervical fascia that are normally collapsed but can be distended by inflammatory exudate. The
virulence factors of the bacteria, including collagenases, hyaluronidases, and proteases produced by
anaerobic species such as Prevotella and Fusobacterium, facilitate tissue destruction and spread across
fascial boundaries [5].

Clinically, the severity of a maxillofacial infection is determined not merely by the volume of pus
but by the spaces involved. Involvement of the submandibular, sublingual, and submental spaces
bilaterally Ludwig’s angina creates an emergency characterized by a woody, brawny induration of the
floor of the mouth, posterior-superior displacement of the tongue, and imminent airway obstruction.
Extension into the parapharyngeal space can lead to internal jugular vein septic thrombophlebitis
(Lemierre’s syndrome), while inferior spread along the retropharyngeal and danger spaces into the
posterior mediastinum results in descending necrotizing mediastinitis, with mortality rates exceeding
30% even in modern intensive care settings [6].

The microbiology of odontogenic abscesses is characteristically polymicrobial, reflecting the
endogenous oral flora. Typically, 4–6 organisms are isolated per specimen, with a predominance of
obligate anaerobes outnumbering aerobes in a ratio of approximately 2:1 to 3:1 [7].

The most commonly implicated aerobic and facultative bacteria are viridans group streptococci,
particularly the Streptococcus anginosus (milleri) group, which possess a unique propensity for
abscess formation and systemic dissemination. The predominant anaerobic species include Prevotella
melaninogenica, Fusobacterium nucleatum, Peptostreptococcus species, and Porphyromonas species.
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The pathogenic synergy between aerobic and anaerobic organisms is critical: aerobic bacteria
consume oxygen, lowering the redox potential and creating an environment permissive for obligate
anaerobe proliferation. Conversely, anaerobes produce beta-lactamases and other enzymes that can
protect otherwise penicillin-sensitive aerobic species.

This polymicrobial, beta-lactamase-rich microbiology has direct therapeutic implications. While
penicillin G or amoxicillin may be effective against many oral streptococci, they are frequently
inactivated by beta-lactamase-producing anaerobes such as Prevotella and Fusobacterium species.
This microbiological reality underpins the rationale for using beta-lactam/beta-lactamase inhibitor
combinations (e.g., amoxicillin-clavulanate, ampicillin-sulbactam) or carbapenems in severe
infections [8].

RESULTS
The cornerstone of refined management is early, accurate assessment of disease extent. Contrast-

enhanced computed tomography (CT) of the neck and chest is the imaging modality of choice for any
infection that extends beyond the vestibular or buccal spaces, demonstrating clinical signs of deep
space involvement (trismus, dysphagia, dyspnea, voice changes), or fails to respond to initial drainage
within 24–48 hours. CT accurately delineates the number and location of abscess collections,
identifies gas-forming infections, evaluates airway patency, and screens for mediastinal extension [9].
Based on CT findings and clinical examination, infections can be stratified into three severity grades:

· Grade I (Localized): Single space, no trismus or mild trismus (>20 mm inter-incisal opening),
no airway compromise.

· Grade II (Moderate/Severe): Two or more unilateral spaces, moderate to severe trismus (10–20
mm opening), dysphagia, requiring inpatient management.

· Grade III (Critical): Bilateral or multiple deep spaces, Ludwig’s angina, parapharyngeal or
retropharyngeal involvement, airway compromise or mediastinal extension.

Surgical drainage remains the definitive therapeutic intervention. For Grade I infections, intraoral
incision and drainage with placement of a small Penrose or corrugated drain under local anesthesia
may suffice. For Grade II and III infections, extraoral approaches via submandibular or transcervical
incisions are frequently necessary to provide dependent drainage and access multiple spaces. The
refined approach emphasizes several key principles: (1) early and adequate incisions that allow for
blunt digital exploration and breakdown of loculations; (2) use of through-and-through drainage with
drains exiting both intraorally and extraorally in extensive infections; (3) intraoperative collection of
both aerobic and anaerobic culture specimens before antibiotic administration; and (4) daily wound
irrigation with sterile saline until clinical resolution. The concept of “simple” incision and drainage is
often inadequate; the goal is complete decompression of all involved spaces in a single definitive
procedure, as reoperation for incompletely drained collections is associated with significantly
prolonged hospital stays and increased morbidity [10].

The empiric antibiotic regimen must cover aerobic streptococci, beta-lactamase-producing
anaerobes, and, in severe or recurrent infections, staphylococci. For Grade I infections in penicillin-
tolerant patients without risk factors, oral amoxicillin-clavulanate or a combination of amoxicillin and
metronidazole provides adequate coverage. For Grade II and III infections requiring hospitalization,
intravenous therapy with ampicillin-sulbactam or ceftriaxone plus metronidazole is recommended as
first-line empiric therapy. In regions with high rates of MRSA or in patients with healthcare exposure,
intravenous drug use, or immunocompromise, vancomycin or linezolid should be added. Critically,
empiric therapy must be de-escalated to a targeted, narrow-spectrum regimen based on culture and
sensitivity results within 48–72 hours. This antibiotic stewardship principle reduces selection pressure
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for resistant organisms, minimizes Clostridium difficile colitis risk, and has been shown to produce
equivalent clinical outcomes compared to continuing broad-spectrum therapy [11].

The role of corticosteroids as an adjunct to surgical drainage is supported by a growing body of
evidence from other surgical infections, though high-quality randomized trials specific to
maxillofacial abscesses remain limited. Dexamethasone 8–12 mg intravenously administered
preoperatively or immediately postoperatively, followed by a 48–72 hour tapered course, has been
associated with reduced facial edema, faster improvement in trismus, earlier oral intake, and shorter
hospital length of stay in several cohort studies [12]. The proposed mechanism is the potent inhibition
of the NF-κB-mediated inflammatory cytokine cascade, reducing soft tissue swelling and the mass
effect that compromises airway patency. Corticosteroids should be contraindicated in patients with
poorly controlled diabetes mellitus (unless under strict glucose monitoring), active peptic ulcer disease,
or untreated systemic fungal infections. Their use must always be coupled with effective surgical
drainage and broad-spectrum antibiotics, as corticosteroids in the absence of source control can mask
clinical deterioration.

DISCUSSION
The central weakness of current practice is a one-size-fits-all approach that fails to tailor the

intensity of diagnostic evaluation, surgical approach, and antimicrobial therapy to the biological
severity of the infection. Synthesizing the evidence, I propose the following refined, severity-stratified
management protocol:

Grade I (Localized Abscess):
· Imaging: Panoramic radiograph; consider cone-beam CT if dentoalveolar source unclear.
· Surgery: Intraoral incision and drainage under local anesthesia; extraction or endodontic access

of causative tooth at the same procedure.
· Antibiotics: Oral amoxicillin-clavulanate 875/125 mg BID for 5–7 days, or clindamycin 300 mg

QID for penicillin-allergic patients.
· Adjuncts: NSAIDs for pain and inflammation.
· Disposition: Outpatient management; review at 48 hours.
Grade II (Moderate/Severe, Multi-Space Abscess):
· Imaging: Contrast-enhanced CT neck immediately upon admission.
· Surgery: Extraoral or combined intraoral/extraoral incision and drainage under general

anesthesia; placement of large-bore drains; extraction of causative tooth.
· Antibiotics: Intravenous ampicillin-sulbactam 3 g Q6H or ceftriaxone 2 g Q24H plus

metronidazole 500 mg Q8H; de-escalate based on culture at 48–72 hours.
· Adjuncts: Intravenous dexamethasone 8 mg preoperatively and Q8H for 24–48 hours;

aggressive intravenous fluids; analgesia.
· Disposition: Inpatient until drains removed, trismus resolving, and oral intake established

(typically 3–5 days).
Grade III (Critical, Life-Threatening Infection):
· Imaging: Contrast-enhanced CT neck and chest; anesthesia and ENT consultation.
· Airway: Early definitive airway management; awake fiberoptic intubation or tracheostomy if

severe trismus or floor of mouth edema precludes visualization.
· Surgery: Urgent, wide transcervical incision and drainage with exploration of all involved

spaces, including mediastinal drainage via thoracotomy or VATS if extension present.
· Antibiotics: Intravenous meropenem 1 g Q8H or piperacillin-tazobactam 4.5 g Q6H PLUS

vancomycin for MRSA coverage until cultures finalized. Infectious disease consultation.
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· Adjuncts: Intravenous dexamethasone 8–12 mg Q8H for 48–72 hours; ICU admission;
aggressive fluid resuscitation; nutritional support via nasogastric tube.

· Disposition: Prolonged ICU and hospital stay; step-down to ward only after extubation,
mediastinal drains removed, and clinical improvement confirmed.

This protocol must be viewed as a dynamic guide, adapted to local antimicrobial resistance
patterns, available surgical expertise, and patient-specific factors including age, immune status, and
comorbidities. The most critical determinant of outcome remains early surgical source control;
pharmacotherapy, no matter how refined, serves only as an adjunct to adequate drainage.

CONCLUSION
Maxillofacial abscesses represent a spectrum of disease ranging from localized periapical

collections to rapidly progressive, life-threatening deep neck infections. The era of empirical, non-
stratified management must yield to a refined approach that matches diagnostic precision and
therapeutic intensity to clinical and radiological severity. The protocol proposed herein integrating
early CT-based severity grading, definitive single-stage surgical drainage of all involved spaces,
culture-directed antibiotic therapy with mandated de-escalation, and judicious use of adjunctive
corticosteroids represents a systematic attempt to improve upon current fragmented practice. The
future lies in the clinical validation of such protocols through multicenter prospective trials, the
integration of rapid molecular diagnostic techniques for earlier pathogen identification, and the
continued vigilance of antibiotic stewardship programs. By shifting from reactive to proactive,
protocol-driven care, the standard of management for maxillofacial abscesses can be elevated,
reducing both local morbidity and the systemic threat of antimicrobial resistance.
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