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Abstract: Maxillofacial infections encompass a wide range of conditions historically arising primarily from odontogenic sources and
involving deep fascial spaces. In recent years, however, a distinct shift has occurred, marked by the rising prevalence of medication-related
osteonecrosis of the jaw (MRONJ). Once considered rare, MRONJ now represents a significant aetiological factor in maxillofacial
infections, especially in patients receiving antiresorptive or antiangiogenic therapy. A key dimension in this evolving profile is the role of
peri-apical lesions of endodontic origin. Chronic inflammatory foci from inadequately treated root canal infections, apical periodontitis,
or persistent radicular cysts may interact unfavourably with medication-compromised bone, increasing the risk of secondary infection and
impaired healing. Distinguishing between conventional endodontic pathology and MRONJ-related infection remains a critical diagnostic
challenge, as overlapping clinical and radiographic features may lead to delayed or inappropriate management. Thus, precise differential
diagnosis is essential to guide effective therapeutic decision-making and prevent unnecessary surgical interventions. Current strategies
range from conservative infection control to combined protocols incorporating surgical debridement, systemic antimicrobials, and
adjunctive therapies. Preventive measures, including high-quality endodontic treatment and regular follow-up, are fundamental to
reducing risk. Overall, the literature highlights MRONJ as both a therapeutic challenge and a driver of change in clinical practice,
underscoring the importance of integrating surgical, medical, and endodontic perspectives in managing contemporary maxillofacial
infections.
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1. Introduction

Historically, acute maxillofacial infections requiring
hospitalization have predominantly originated from
odontogenic sources, such as advanced dental caries,
periodontal disease, or pericoronitis, as well as from traumatic
injuries to the facial region. These infections were often
associated with rapid progression, significant risk of airway
compromise, and the potential for systemic involvement,
which necessitated prompt surgical and medical management.
Prior to the widespread availability of modern antibiotics and
improvements in oral health care, odontogenic and trauma-
related infections constituted the leading causes of severe
maxillofacial sepsis presenting in hospital settings [1]. The
oral cavity and adjacent maxillofacial regions host one of the
richest microbial communities in the human body [2]. The
majority of these infections arise from pre-existing dental or
periodontal disease [3], or from wound contamination
following dentoalveolar surgery. Consequently, the
microorganisms normally residing in the oral cavity are the
primary pathogens involved [4].

These infections typically originate from untreated dental
caries, periodontal disease, trauma, or surgical complications,
enabling bacteria to penetrate deeper tissues through vascular
or fascial pathways [5]. Most dental space infections are
therefore of odontogenic origin. Thanks to advances in dental
care and the availability of antibiotics this trend is changing

[6].

Improved preventive dentistry, earlier intervention, and
greater patient awareness have further contributed to reducing
the burden of traditional odontogenic infections in many
populations [7], [8]. However, the emergence of medication-

related osteonecrosis of the jaw (MRONJ) - a complication
associated with bisphosphonates, denosumab, and other bone-
modifying agents - has reshaped this clinical picture [9], [10].
MRONJ is now recognized as a distinct, challenging
condition, frequently requiring hospital-based treatment due
to its poor response to standard therapies and frequent
association with secondary infections [11].

The increasing prescription of antiresorptive and
antiangiogenic drugs for osteoporosis, metastatic bone
disease, and other systemic conditions has led to a
corresponding rise in MRONIJ cases worldwide [12].
Consequently, maxillofacial units now encounter a growing
proportion of patients with infections not solely attributable
to classical odontogenic pathways but instead precipitated or
perpetuated by medication-induced bone compromise [9].
This shift has important clinical and public health
implications, as the patient population at risk is often elderly,
systemically compromised, and less tolerant of aggressive
interventions.

In this context, peri-apical lesions of endodontic origin
deserve particular attention [13], [14]. Chronic inflammatory
processes arising from untreated or inadequately treated root
canal infections can act as potential triggers or exacerbating
factors in MRONJ development [15], [16]. Where bone
metabolism is pharmacologically altered, even low-grade
inflammatory foci may contribute to impaired healing and
perpetuation of necrotic bone exposure [17]. Hence, the
quality of endodontic treatment and long-term follow-up
becomes a critical determinant in preventing infectious
complications in vulnerable patients [18]. Inadequate
disinfection, incomplete obturation, or missed canals may
leave residual microbial reservoirs that not only compromise
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tooth prognosis but may also interact unfavourably with
compromised bone physiology [3], [5], [19].

Furthermore, inflammatory lesions such as chronic apical
periodontitis or persistent radicular cysts can alter the local
environment, increasing susceptibility to infection spread in
the presence of medication-related bone fragility [20]. These
observations underscore the importance of adhering to
rigorous endodontic protocols, maintaining meticulous
infection control, and implementing structured radiographic
follow-up as essential components of MRONJ prevention
strategies [21]. In patients receiving antiresorptive therapy,
proactive endodontic management may reduce the need for
surgical intervention and thereby limit the risk of
osteonecrosis [22].

Taken together, these changes highlight an epidemiological
transition: while conventional odontogenic infections remain
relevant [23], MRONJ-associated infections - frequently
linked with peri-apical pathology and the sequelae of
suboptimal endodontic care - are redefining diagnostic and
therapeutic strategies in maxillofacial practice [16].
Understanding these shifting trends is essential for
developing tailored treatment algorithms and preventive
measures that integrate both surgical and endodontic
considerations, ensuring a comprehensive approach to this
evolving clinical framework [4].

The aim of this paper is to review the common causes of
maxillofacial infections and to highlight the shifting
landscape with the increasing prevalence of MRONJ.

2. Overview

Maxillofacial infections arise from diverse etiologies, which
can broadly be divided into odontogenic and non-odontogenic
categories. Odontogenic causes account for approximately
63% of cases, while non-odontogenic factors represent
around 33% [4]. Among odontogenic sources, periapical
inflammation is the most common (59%), followed by
pericoronitis (24.8%), periodontitis (8.5%), and post-
extraction infections (7.1%). The leading non-odontogenic
causes include tonsillitis (20%), malignant tumours and their
treatment (17.3%), and lymphadenitis (16%) [8]. The central
role of periapical pathology underscores the importance of
precise endodontic diagnosis and the implementation of
protocols to prevent microbial persistence [3]. Furthermore,
complications such as vertical root fractures in previously
treated teeth may serve as hidden pathways for infection,
aggravating periapical disease and complicating therapeutic
outcomes [5]. Within the context of shifting trends in
maxillofacial infections, these endodontic challenges acquire
greater clinical significance when superimposed on
medication-related osteonecrosis of the jaw (MRONJ), where
impaired bone healing and secondary infection can further
exacerbate disease progression [11]. Alongside this, the
leading non-odontogenic causes include tonsillitis (20%),
malignant tumours and their treatment (17.3%), and
lymphadenitis (16%) [2,6].

Odontogenic infections originate from the teeth or supporting
dental structures. They are predominantly bacterial in nature,
with anaerobes such as Streptococcus, Peptostreptococcus,

and Bacteroides species being most frequently involved [7].
Dental caries often acts as the initial trigger by creating
pathways for bacteria to reach the dental pulp. Additional
contributing factors include invasive dental procedures,
trauma, and periodontal disease [21]. Once bacteria invade
the pulp, they can spread into surrounding bone and soft
tissues [24], leading to complications such as osteomyelitis,
cellulitis, or abscess formation.

Most odontogenic infections are polymicrobial, with mixed
aerobic and anaerobic flora. Anaerobic organisms
predominate, and only a few studies report mainly aerobic
growth [8], [13], [25]. Frequently isolated bacteria include
Streptococcus ~ mitis,  Staphylococcus  aureus,  and
Pseudomonas aeruginosa, which can enter maxillofacial
tissues via trauma, dental interventions, or surgery [26].

Over the past two decades, antiresorptive agents have played
an important role in managing bone metastases and
osteoporosis. Despite their therapeutic benefits, these drugs
are associated with MRONIJ, a serious complication
characterized by exposed necrotic bone, persistent pain, and
chronic inflammation [27], [28], [29]. MRONJ significantly
impacts quality of life and is often complicated by secondary
soft tissue infections, which may necessitate hospitalization
[91, [27].

Although hospitalization rates for MRONJ-related infections
are not directly reported in the literature, evidence suggests
that they depend on disease severity and treatment modality.
Rates are lower in patients with osteoporosis, who typically
undergo conservative management, and higher in cancer
patients, who receive higher drug doses and require more
complex care [1], [12]. However, the exact proportion of
acute maxillofacial infections attributable to MRONIJ remains
unclear.

The interplay between odontogenic pathology and
medication-induced alterations in bone metabolism warrants
particular emphasis in current clinical research. Chronic
apical periodontitis, for instance, represents not only a
frequent endpoint of untreated pulp disease but also a critical
factor in the onset and perpetuation of MRONJ when
combined with systemic risk factors [15], [16]. In vivo and
imaging-based studies have demonstrated that structural
changes in the apical zone, such as cortical thinning and
trabecular rarefaction, create favourable conditions for
bacterial colonisation and impaired healing [14], [19]. These
findings highlight the necessity of early, accurate diagnosis
through advanced imaging modalities like cone-beam
computed tomography, as conventional radiographs often
underestimate lesion dimensions and associated risks.

Preventive and therapeutic strategies must therefore integrate
both endodontic and systemic considerations. Rigorous root
canal disinfection and three-dimensional obturation protocols
are pivotal in eliminating microbial reservoirs that could
compromise bone physiology [3], while structured
radiographic follow-up ensures the timely detection of
recurrent or persistent disease [21]. Furthermore, clinical
evidence supports that patients on antiresorptive therapy
benefit from conservative dental approaches aimed at
retaining natural teeth whenever possible, as extractions in
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these individuals are strongly correlated with a higher
incidence of MRONJ [12], [20].

From a public health perspective, this evolving interplay
underscores the importance of interdisciplinary collaboration.
Oral and maxillofacial surgeons, endodontists, oncologists,
and general dental practitioners must coordinate to stratify
risk and customise treatment planning [4]. Such an approach
not only mitigates infectious complications but also reduces
the need for invasive surgical procedures, ultimately
improving patient outcomes and quality of life [9]. The
integration of preventive endodontic management into
MRONU risk-reduction strategies therefore represents a vital
step in addressing the challenges posed by shifting
epidemiological patterns of maxillofacial infections.

3. Conclusion

Maxillofacial infections are primarily odontogenic, yet the
emergence of MRONIJ has introduced a new and complex
challenge in clinical practice. While precise hospitalization
rates for MRONIJ-related acute infections are not well
established, available data indicate that admissions are more
frequent among cancer patients receiving high-dose
antiresorptive therapy compared to those treated for
osteoporosis. Further research is needed to quantify these
rates and optimize management strategies for this growing
patient population.
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