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Abstract

The maxillofacial region is a very delicate region due to the possible anaerobic infections that may occur in this
region, these infections are challenging and often tend to be lethal due to their polymicrobial origin and their
tendency to progress into vital anatomical regions.

The etiological aspect of these anaerobic infections often tend to be the opportunistic oral bacteria contained
within the normal flora; in some particular cases when combined with

other oral pathologies such as: periodontopathies, conditions of immunosuppression, surgery, or dental injury,
whereas, lead to abscesses, cellulitis, osteomyelitis, and spread into the fascial as well as mediastinal regions.
Rapid detection supported with present laboratory methodology including anaerobic culturing as well as
molecular examination, is necessary to enable effective antibiotic therapy and to prevent severe complications.
This paper reviews and analyzes the literature of the past 25 years, from year 2000 until the year 2025, in order
to condense evidence about the microbiological causes, clinical representations, diagnosis, and treatment for
maxillofacial infections. It is also enhanced with a clinical case about a complex odontogenic abscess to better
strengthen the value of the ongoing laboratory analysis, precise antibiotic therapy, and applicable surgery.

It also emphasizes a multidisciplinary practice where cooperation among maxillofacial surgeons, infectious
disease specialists, and microbiological laboratories is necessary to achieve excellence.

The scientific literature and commentary on clinical cases highlight the importance of an integrated treatment
strategy, specific to individual predispositions of the patient and supported by intensive clinical and laboratory
monitoring, as a prerequisite to infection control, forestalling grave complications, and rapid complete recovery
for the patient. It

contributes relevant information to clinical practice, deepening knowledge about management of anaerobic
infections in the maxillofacial area with a stress on the pivotal importance of an early diagnosis concomitant to
a multidisciplinary treatment strategy.

Introduction

Maxillofacial anaerobic infections are primarily caused by opportunistic pathogens from the
normal oral flora, which become pathogenic when the physiological barriers of the oral

tissues are disrupted. Predisposing factors include dental trauma, extractions or surgical
procedures, advanced caries, periodontal disease, and systemic conditions that weaken immune
responses, such as diabetes and immunosuppressive therapy.

Their manifestations range from local inflammation and edema to more complex odontogenic
abscesses, fascial space cellulitis to chronic osteomyelitis, odontogenic sinusitis to mediastinal
extension. Due to their polymicrobial origin with having both Gram-negative and Gram-
positive anaerobic organisms involved they require a grueling management which

requires the use of antibiotics whilst also combining surgery for drainage and debridement of
the involved infected tissues

https://doi.org/10.62792/ut.amb.v10.i19-20.p3193 67



https://doi.org/10.62792/ut.amb.v10.i19-20.p3193

Methodology

This review was conducted following PRISMA guidelines to achieve an integrated and
reliable summary of scientific literature concerning maxillofacial anaerobic infections. The
search spanned major scientific databases including PubMed, Scopus, and Web of Science from
2000 to 2025 with updated and comprehensive data concerning etiology, clinical presentations,
diagnoses, and treatment implemented.

Eligibility criteria involve original laboratory and clinical studies concerned with maxillofacial
anaerobic infections; systemic reviews with meta-analyses evaluating pathogens, virulence
strategies, and treatment approaches; clinical case reports detecting anaerobic pathogens with
standard laboratory techniques; and papers published in either

English or Albanian. These criteria allow paper content to be founded upon valid and equal
evidence.

Exclusion criteria: Studies unrelated to the maxillofacial region, those without
confirmed anaerobic diagnosis, articles lacking original data or with unstable
methodology, and studies not available in the included languages. This helps eliminate
inaccurate or unreliable information.

Search strategy: Boolean operators with keywords were most efficient to retrieve most
relevant articles. Keywords were: "anaerobic infections,” "maxillofacial
region,""odontogenic abscess,” "Fusobacterium,” "Prevotella,”" "Peptostreptococcus,”
"treatment,” were used used as a single word of their own or in different combinations
with the other words in order to retrieve as much articles as possible that tackled
etiology, treatment and complications. After filtering the articles with the keywords, the
abstracts of those articles were reviewed and then a full text read was done in order that
the inclusion criteria for this paper were met.

Data extraction: Data obtained had loads of information regarding many types of
anaerobic pathogens, and their presence among clinical manifestations, laboratory and
imaging diagnosis methods, surgery and pharmacological treatment interventions,
duration of treatment, the final outcome and the observed complications during the
whole procedure.

Two unbiased reviewers performed this process in order to maintain consistency. The
meticulous methodology makes sure that the whole review is comprehensive, concise,
and meets the criteria to be cited in both scientific and clinical settings, thus providing
a reliable framework for the analysis of clinical cases and providing evidence -based
guidelines for managing maxillofacial anaerobic infections.

Results
Table 1: Common Anaerobic Pathogens and Standard Treatment
Main Pathogen Bacterial Type[Most Common|Recommended Additional
Clinical Antibiotics Treatment
Manifestations
Fusobacterium Gram-negati [Odontogenic Metronidazole, Drainage
nucleatum \ve anaerobe [abscesses, Amoxicillin +
oropharyngeal Clavulanate
cellulitis
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Prevotella intermedialGram-negati |Acute periodontitis,|Metronidazole, Debridement
Ve anaerobe  |post-extraction Clindamycin
infections
Porphyromonas Gram-negati [Chronic Clindamycin, Local surgery
gingivalis Ve anaerobe  |periodontitis, Amoxicillin +
periodontal Clavulanate
abscess
Peptostreptococcus [Gram-positi  [Polymicrobial Penicillin G,[Drainage
Spp. Ve mixed infections  |Metronidazole
anaerobic
cocci
Actinomyces israelii |Gram-positi  [Cervicofacial Long-term Excision
Ve actinomycosis Penicillin
facultative
anaerobe
Bacteroides fragilis |Gram-negati [Deep abscesses,|Metronidazole, Surgical
Ve anaerobe  [space-spreading Carbapenems drainage
infections

This table contains the most common anaerobic pathogens involved in the maxillofacial

infections and their main treatment strategies also including surgical intervention in those

particular cases that require it. The combination of antibiotics and drainage remains essential
for therapeutic success.

MAXILLOFACIAL FASCIAL SPACES

Masticator
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Figure 1: Maxillofacial Fascial Space Diagram

The fascial space illustration demonstrates the anatomic routes of maxillofacial infection
spread, namely the submandibular, submental, buccal, pterygomaxillary, retropharyngeal, and
sublingual spaces. It is important to understand these spaces to effectively anticipate and plan
surgical drainage to prevent grave complications such as mediastinitis or generalized cellulitis.
It also demonstrates interconnections among spaces and key neurovascular
structures to facilitate surgeons to anticipate routes of infection spread and design the safest
most effective debridement and drainage strategy.

e Main points highlighted in the diagram:

e Submandibular space: most frequently involved with mandib.
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e Submental space: is concerned with infections from mandibular incisors.

e Buccal space: connects the molar spread above to the cheek.

e Pterygomaxillary space: infections may be communicated from upper molars to the

retropharyngeal space.

e Retrophary. space: a dangerous location for medi.

e Sublingual space: is related to infections of the tongue and anterior mandible.
Identification of the spaces is very important for effective management and prevention of severe
complications.

Clinical Case

A 28-year-old man initially came to visit with excruciating pain localized to the left mandibular
second molar. He was placed on broad-spectrum antibiotics such as Amoxiclav 1000 mg b.i.d.
and Metronidazole 400 mg b.i.d. But the pain did not subside with the begun therapy.

The following day, the patient presented in a worsened clinical condition, with laboratory
results showing a discrepancy: CRP was 189 mg/L while leukocytes were below

10,000/mm3. This indicated a weak immune response relative to the degree of inflammation.
Consequently, the patient was immediately hospitalized and admitted to intensive care.

Severe erythema with involvement of platysma, grade Il trismus with less than 5-mm mouth
opening, high grade fever with 38.5-39 °C, swallowing problem, and general bad condition
were present on clinical examination. Despite concomitant antibiotic treatment, the condition
did not respond.

Laboratory analysis on day three elevated CRP to 224 mg/L with decreased leukocytes
(~8,000/mm3). Prolonged exposure to chemical substances from family and occupational
history could have resulted in a non-functional immune response. Under close monitoring and
perseverance with specific therapy, leukocytes increased to 18,500/mm3 to indicate an active
immune system.

By day five, CRP decreased to 164 mg/L and leukocytes to 14,000/mms3, reflecting marked
clinical improvement. On the same day, an extraoral incision was performed at the projection
of the mandibular ramus and the mandibular triangle for drainage of the purulent collection,
revealing a significant amount of pus. A CT scan of the neck and thorax was performed to
assess possible infection spread toward the mediastinum, ensuring optimal surgical and
antibiotic management.

This case demonstrates the value of ongoing clinical and laboratory monitoring, determination
of predisposing causes, and the value of a multidisciplinary management approach to
maxillofacial anaerobic infections. Slow improvement in laboratory parameters, conjoining
surgery with proper drainage, and recovery clinically by the patient after a few

days of close intensive care highlight the value of focused and closely monitored therapy.

Comparison with Literature Cases

Retrospective analysis of cases in print demonstrates numerous similarities but several
distinctive differences with this patient. The most common symptoms for maxillofacial
anaerobic infections that are supported by both clinical reports and retrospective analysis are:
protracted dental arch, trismus, edema, erythematous lines, and elevated inflammatory markers.
Conventional therapy for this type of infection often consists of a combination of localized
antibiotics and open surgical drainage, and usually they are extraoral if collections are deep or
substantial. The most distinctive feature of this case was that it had a slowed
immuno-response with a potential chemical exposure that in this case led to leukopenia in the
presence of a severe inflammation (where the measured level of CRP was 224 mg/L).
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For most cases in print, laboratory responses tend to be more aligned with clinical presentations
to highlight individual predisposing factors relevant to patient care.

Moreover, literature emphasizes the importance of imaging such as CT to assess extension of
infection into deep spaces, such as retropharyngeal space and mediastinum, an approach
diligently observed in our case to avoid grave complications.

Discussion

Discussion of the current case from among available literature concerns significant information
about management within the clinical situation, diagnosis, and treatment. Maxillofacial region
anaerobic infections typically are polymicrobial infections resulting from opportunistic
organisms such as Fusobacterium, Prevotella, Peptostreptococcus, and several normal flora oral
species. These organisms individually will not induce disease under most circumstances;
however, an accumulation of dental trauma, immuno-suppression, or an additional predisposing
factor can induce extension into fascial spaces and soft tissues.

It is a case portraying the difficulties associated with anaerobic infections. Despite broad-
spectrum antibiotics, the patient failed to respond immediately, a process

communicated in literature among immunocompromised patients?. There is a suspicion that a
possible chemical exposure could have restricted the immune response, thus leading to
hospitalization and a robust multidisciplinary management.

In addition to antibiotics, extramural surgery-based drainage from the ramus to the mandibular
triangle also came into play to remove purulent accumulation. Literature suggests early drainage
is effective to prevent grave complications like mediastinitis and sepsis®.

Moreover, CT scan imaging to assess deep fascial and mediastinal space involvement to
facilitate surgery-based planning as well as to monitor progress is standard practice®. In other
cases that can be found in literature it also describes similar symptoms like: trismus, severe
dental pain, edema, and erythematous lines. However credits are also for the laboratory
monitoring and thus the therapy was adjusted (initially the patient had low leukocytes and high
CRP). Anaerobic infections tend to be with an unpredictable course and thus require very close
monitoring.

This also highly emphasizes the importance of a multidisciplinary treatment and approach
where maxillofacial surgeons, infectious disease physicians and microbiological units having
all played their role in the success of the treatment®. It is also supported by our case where
individualized treatment therapy which consisted of antibiotics, early drainage, and close
monitoring led to early recovery. Furthermore, the case emphasizes the identification of the
individual determinants for the disease course, such as chemical exposure and potential
suboptimal immune function. Anaerobic infections therapy should be always individualized
with a high focus on the individual. To sum up, such analysis of cases and their comparison
with literature affirm that a successful management of maxillofacial anaerobic infections
require a multi step approach consisting of: early diagnosis, multidisciplinary management,
successful surgery for drainage and specific antibiotics. There should be made other
investigations in the predisposing causes and there should be an ongoing laboratory monitoring
assist which will ultimately provide optimum results with a successful prevention of severe
complications

! Brook, 2002; Subramanian, Kumar, and Sami M A Chogle., 2009
2 Greenberg, David E et al., 2010

3 Kinzer, Susanne et al., 2009

4 Adil, Mohd., et al 2022

5 Brook, 2002; Subramanian, Kumar, and Sami M A Chogle., 2009)
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Conclusion

Anaerobic infections in the maxillofacial area present a difficult clinical challenge since they
consist of a polymicrobial infection while also have a deep anatomical space extension with
critical significance alongside with a potential to have severe complications and in some

cases even to result in death. It is established by this clinical case analysis and systematic review
that:

1. Early identification of anaerobic organisms is critical for effective treatment. Modern
laboratory techniques, including anaerobic culture as well as molecular procedures,
allow for accurate identification with subsequent antibiotic selection.

2. Combined therapy—surgery and focused antibiotics—are most effective for
management of infection. Drainage of abscesses and debridement of infected tissues
lower the risk of extension into deep compartments such as the retropharyngeal spaces
and mediastinum.

3. Understanding fascial space anatomy is critical for preoperative planning to avoid
complications and to inform safe management. Common routes for infection spread and
correlations with important neurovascular structures are depicted in Fig. 1.

4. Multidisciplinary treatment is necessary. Involvement of oral-maxillofacial surgeons,
infectious disease experts, and microbiological laboratories can significantly improve
clinical outcomes and reduce complications.

5. Predetermination and management of predisposing factors are part of long-term
planning. Periodontal assessment, good oral hygiene practices, and monitoring of
systemic conditions that affect immune response should be performed to reduce
reinfection risk.

6. Delay or suboptimal therapy can lead to serious problems such as sepsis, mediastinitis,
and need for extensive surgery. This stresses the importance of evidence-based protocols
and close observation.

Overall, optimum results for managing maxillofacial anaerobic infections entail a
comprehensive approach with accurate diagnosis, selective antibiotic treatment, planned
surgery, and careful management of the patient with education and prevention of predisposing
causes. The technique ensures fewer complications, fast recovery, and excellent functional and
aesthetic results for the patient.
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