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Abstract:

Odontogenic space infections are common maxillofacial conditions with the potential for serious complications if not managed
appropriately. Therefore, it is of interest to evaluate the microbiological flora associated with odontogenic space infections and
analyzed their antibiotic sensitivity patterns. The results showed a predominantly polymicrobial etiology, with aerobic and anaerobic
organisms commonly isolated. Antibiotic susceptibility testing revealed high sensitivity to amoxicillin-clavulanate and clindamycin,
with increasing resistance to penicillin and macrolides. Thus, data shows the importance of microbiological culture and sensitivity
testing to guide effective and rational antibiotic therapy.
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Background:
Odontogenic space infections arise from dental pulp or
periodontal tissues and represent a common cause of head and
neck infections encountered in maxillofacial practice [1]. These
infections can extend along fascial planes into adjacent
anatomical spaces, potentially leading to serious local and
systemic complications if not managed promptly [2]. The
microbial etiology of odontogenic space infections is typically
polymicrobial, reflecting the complex composition of the normal
oral flora [3]. Aerobic bacteria such as viridans group
streptococci and facultative anaerobes, along with obligate
anaerobes including Prevotella, Porphyromonas and Fusobacterium
species, are frequently implicated in these infections [4]. The
relative predominance of specific microorganisms may vary
depending on the stage of infection, host immune status and
previous exposure to antimicrobial agents [5]. Accurate
identification of the causative organisms is therefore essential for
effective clinical management [6]. Empirical antibiotic therapy is
often initiated in odontogenic infections; however, the growing
prevalence of antimicrobial resistance has raised concerns
regarding treatment efficacy [7]. Several studies have reported
reduced sensitivity of common oral pathogens to routinely
prescribed antibiotics such as penicillins and macrolides [8].
Inappropriate antibiotic selection and overuse without
microbiological confirmation further contribute to the emergence
of resistant strains [9]. Microbiological culture and antibiotic
sensitivity testing provide valuable information for selecting
targeted antimicrobial therapy, particularly in severe or
recurrent odontogenic space infections [10]. An understanding
of the prevailing microbial flora and their susceptibility patterns

is crucial for optimizing treatment outcomes, minimizing
complications and promoting rational antibiotic use in dental
practice [11]. Therefore, it is of interest to examine the evaluation
of microbiological flora in odontogenic space infections and its
antibiotic sensitivity patterns.

Methodology:

This hospital-based observational study was conducted in the
Department of Oral and Maxillofacial Surgery in collaboration
with the Department of Microbiology at a tertiary care
institution over a defined study period. Patients presenting with
clinical features suggestive of odontogenic space infections were
evaluated and cases of confirmed odontogenic origin were
included in the study. Diagnosis was established based on
clinical examination supported by radiographic findings.
Patients with non-odontogenic infections, those who had
received prolonged antibiotic therapy prior to sample collection,
immunocompromised individuals and cases with inadequate or
contaminated samples were excluded. Demographic details,
clinical presentation, involved fascial spaces, source of infection,
history of prior antibiotic use and relevant systemic conditions
were recorded using a structured data collection format. Pus
samples were obtained under strict aseptic conditions either by
needle aspiration or during incision and drainage procedures,
preferably before initiation of antibiotic therapy. The collected
specimens were promptly transported to the microbiology
laboratory for processing, ensuring minimal contamination and
preservation of viable organisms. Microbiological evaluation
included direct Gram staining followed by aerobic and, where
applicable, anaerobic culture using standard laboratory
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protocols. Isolated microorganisms were identified based on
colony morphology, staining characteristics and appropriate
biochemical tests. Antibiotic susceptibility testing was
performed on clinically significant isolates using the Kirby-
Bauer disc diffusion method in accordance with standard
laboratory guidelines. The antimicrobial panel tested included
commonly prescribed antibiotics for odontogenic infections and
susceptibility results were interpreted as sensitive, intermediate,
or resistant. The collected data were entered and analyzed using
appropriate statistical software. Descriptive statistics were used
to summarize demographic variables, microbial distribution and
antibiotic sensitivity patterns. Categorical data were expressed
as frequencies and percentages, while continuous variables were
presented as mean with standard deviation or median values, as
appropriate. Statistical associations between variables were
evaluated using suitable tests and a p-value of less than 0.05 was
considered statistically significant. Ethical approval was
obtained from the institutional ethics committee prior to
commencement of the study and patient confidentiality was
maintained throughout.

Results:

A total of 60 patients with odontogenic space infections were
included in the study. The study population consisted of 38
males (63.3%) and 22 females (36.7%), with an age range of 18-65
years and a mean age of 34.6 £ 11.2 years. The most commonly
affected age group was 21-40 years (55%). Mandibular posterior
teeth were identified as the predominant odontogenic source.
The submandibular space was the most frequently involved
fascial space, followed by the buccal and sublingual spaces. The
demographic profile, clinical characteristics and distribution of
involved spaces are detailed in Table 1. Microbiological culture
was positive in 54 cases (90%), while 6 samples (10%) showed no
growth. Polymicrobial infection was observed in 32 cases
(59.3%), whereas 22 cases (40.7%) yielded monomicrobial
growth. Among the isolates, aerobic and facultative anaerobic
bacteria predominated. The most frequently isolated organism
was viridans group streptococci (31.5%), followed by
Staphylococcus — aureus (18.5%), Prevotella  species  (16.7%),
Fusobacterium species (13.0%) and Escherichia coli (9.3%). The
distribution of microbial isolates is presented in Table 2.
Antibiotic susceptibility testing revealed that the majority of
isolates were highly sensitive to amoxicillin-clavulanate (83.3%)
and clindamycin (77.8%). Metronidazole showed excellent
activity against anaerobic organisms, with a sensitivity rate of
88.9%. In contrast, lower sensitivity rates were observed for
penicillin  (55.6%) and azithromycin (48.1%). Multidrug
resistance was identified in 9 isolates (16.7%), predominantly
among gram-negative organisms. The detailed antibiotic
sensitivity and resistance patterns are shown in Table 3.
Statistical analysis demonstrated a significant association
between prior antibiotic use and the presence of resistant isolates
(p = 0.03). No statistically significant association was observed
between age and gender and the type of microorganism’s
isolated (p > 0.05). These findings emphasize the importance of
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microbiological evaluation and antibiotic susceptibility testing
for effective management of odontogenic space infections.

Table 1: Demographic and clinical characteristics of the study population (n =

60)

Variable Number
(%)

Gender
Male 38 (63.3)
Female 22 (36.7)
Age group (years)
<20 8 (13.3)
21-40 33 (55.0)
41-60 15 (25.0)
>60 4(6.7)
Common fascial spaces
involved
Submandibular 22 (36.7)
Buccal 16 (26.7)
Sublingual 11 (18.3)
Submental 6 (10.0)
Multiple spaces 5 (8.3)

Table 2: Distribution of microbial isolates (n = 54 culture-positive cases)

Microorganism Number
(h)
Viridans group 17 (31.5)
streptococci
Staphylococcus aureus 10 (18.5)
Prevotella species 9 (16.7)
Fusobacterium species 7 (13.0)
Escherichia coli 5(9.3)
Others 6 (11.0)

Table 3: Antibiotic sensitivity pattern of isolated microorganisms

Antibiotic Sensitive Resistant
(%) (%)
Amoxicillin- 45 (83.3) 9 (16.7)
clavulanate
Clindamycin 42 (77.8) 12 (22.2)
Metronidazole 32 (88.9)* 4 (11.1)*
Penicillin 30 (55.6) 24 (44.4)
Azithromycin 26 (48.1) 28 (51.9)

*Anaerobic isolates only

Discussion:

Odontogenic space infections continue to represent a significant
clinical challenge due to their potential for rapid spread and
serious complications involving the deep fascial spaces of the
head and neck [12]. The present study demonstrated a male
predominance and a higher incidence in young to middle-aged
adults, findings that are consistent with previous reports and
may be attributed to higher exposure to dental caries, poor oral
hygiene and delayed dental care in this population [13]. The
submandibular space was the most frequently involved fascial
space in the present study, which aligns with the anatomical
relationship of mandibular posterior teeth to the mylohyoid
muscle and surrounding fascial planes [14]. Similar distributions
of fascial space involvement have been reported in earlier
studies evaluating odontogenic infections of maxillofacial origin
[15]. Microbiological analysis in this study revealed a high rate
of culture positivity, with polymicrobial infections being more
common than monomicrobial infections, reflecting the complex
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polymicrobial nature of oral flora [16]. The predominance of
viridans group streptococci among aerobic isolates is consistent
with their role as early colonizers of the oral cavity and frequent
pathogens in odontogenic infections [17]. The isolation of
anaerobic organisms such as Prevotella and Fusobacterium species
further supports the role of obligate anaerobes in the progression
of established odontogenic infections [18]. Antibiotic
susceptibility patterns observed in this study demonstrated high
sensitivity to amoxicillin-clavulanate and clindamycin, which
supports their continued use as first-line agents in the
management of odontogenic space infections [19]. The good
susceptibility of anaerobic isolates to metronidazole is consistent
with previous studies emphasizing its effectiveness against
obligate anaerobic bacteria [20]. However, the reduced
sensitivity observed for penicillin and macrolides highlights the
growing concern of antimicrobial resistance among oral
pathogens [21]. The presence of multidrug-resistant isolates in
this study underscores the consequences of inappropriate
antibiotic use and empirical prescribing without microbiological
confirmation [22]. The significant association between prior
antibiotic exposure and resistance patterns observed in this
study further supports the need for rational antibiotic
prescribing practices in dental and maxillofacial infections [23].
These findings emphasize the importance of culture-guided
therapy, particularly in severe, recurrent, or non-resolving
odontogenic space infections [24]. The findings of the present
study emphasize the importance of microbiological evaluation in
the diagnosis and management of odontogenic space infections.
Brook [25] reported that these infections are typically
polymicrobial, involving a mixture of aerobic and anaerobic
microorganisms, which may influence disease severity and
treatment response. Kataria et al. [24] further highlighted that
delayed diagnosis and inappropriate antimicrobial therapy can
contribute to the progression of infection and increased
morbidity. The World Health Organization has identified
antimicrobial resistance as a major global health concern,
underscoring the need for rational antibiotic use and antibiotic
stewardship programs [26]. The present findings are comparable
with those reported by Fischer et al. [27] and Arora et al. [28],
who demonstrated that odontogenic space infections are
predominantly polymicrobial in nature and exhibit varying
antibiotic sensitivity patterns. Fischer et al. [27] observed
increasing antimicrobial resistance among odontogenic
pathogens and emphasized the value of culture and sensitivity
testing in guiding effective treatment. Similarly, Arora et al. [28]
reported that microbiological assessment and targeted antibiotic
therapy play a significant role in improving clinical outcomes
and reducing treatment failures. Therefore, routine
microbiological culture and antibiotic sensitivity testing should
be considered an integral component of the management of
odontogenic space infections to optimize patient outcomes and
minimize the development of antibiotic resistance [25-28].

Conclusion:
Odontogenic space infections are predominantly polymicrobial
in nature, with both aerobic and anaerobic organisms
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contributing to disease progression. The observed variability in
antibiotic sensitivity patterns highlights the importance of
culture-guided antimicrobial therapy to ensure effective
management and limit resistance. Thus, routine microbiological
evaluation should therefore be encouraged to optimize clinical
outcomes and promote rational antibiotic use in odontogenic
infections.
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