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Relevance: Osteomyelitis of the maxilla presents a unique clinical course due to its specific
anatomical location (proximity to the maxillary sinus, orbit, and pterygopalatine fossa) and its
porous bone structure. Conventional therapy, consisting of surgical necrectomy and systemic
antibiotics, does not always yield the desired outcome and is often complicated by severe
conditions such as oro-antral fistulas, spread of infection to adjacent areas, and sepsis. The
absence of clear criteria for predicting the risk of these complications makes the choice of
treatment tactics challenging. Therefore, identifying risk factors based on modern diagnostic
methods and clinical data, developing predictive models for complications, and creating
individualized prevention strategies based on them is a crucial and urgent task in maxillofacial
surgery.

Keywords: maxillary osteomyelitis, complications, prediction, risk factors, prevention, oro-
antral fistula, cone-beam computed tomography (CBCT).

Актуальность: Остеомиелит верхней челюсти имеет специфическое клиническое течение
из-за своего анатомического расположения (близость к верхнечелюстной пазухе, глазнице,
крыловидно-небной ямке) и пористой структуры кости. Традиционная терапия
(хирургическая некрэктомия и системные антибиотики) не всегда приводит к желаемому
результату и часто сопровождается серьезными осложнениями, такими как ороантральные
свищи, распространение инфекции на соседние области и сепсис. Отсутствие четких
критериев для прогнозирования риска развития этих осложнений затрудняет выбор
лечебной тактики. В связи с этим, выявление факторов риска на основе современных
методов диагностики и клинических данных, разработка моделей прогнозирования
осложнений и создание на их основе индивидуализированных стратегий профилактики
является актуальной и важной задачей челюстно-лицевой хирургии.

Ключевые слова: остеомиелит верхней челюсти, осложнения, прогнозирование, факторы
риска, профилактика, ороантральный свищ, конусно-лучевая компьютерная томография
(КЛКТ).

Dolzarbligi: Yuqori jag‘ suyagi osteomieliti o‘zining anatomik joylashuvi (yuqori jag‘ bo‘shlig‘i,
ko‘z kosasi, qanot-tanglay chuqurchasiga yaqinligi) va g‘ovak tuzilishi tufayli o‘ziga xos klinik
kechishga ega. An’anaviy davolash (jarrohlik nekrektomiyasi va tizimli antibiotiklar) har doim
ham kutilgan natijani bermaydi va ko‘pincha oro-antral oqmalar, infeksiyaning qo‘shni sohalarga
tarqalishi va sepsis kabi og‘ir asoratlarga olib keladi. Ushbu asoratlarning rivojlanish xavfini
oldindan bashorat qiluvchi aniq mezonlarning yo‘qligi davolash taktikasini tanlashni
qiyinlashtiradi. Shu sababli, zamonaviy tashxislash usullari va klinik ma’lumotlarga asoslangan
holda xavf omillarini aniqlash, asoratlarni bashorat qilish modellarini ishlab chiqish va ular



JOURNALOF
MULTIDISCIPLINARY

SCIENCES AND INNOVATIONS
ISSN NUMBER: 2751-4390

IMPACT FACTOR: 9,08

https://ijmri.de/index.php/jmsi COMPANY: GERMAN INTERNATIONAL JOURNALS

226

asosida individuallashtirilgan profilaktika strategiyalarini yaratish yuz-jag‘ jarrohligining dolzarb
va muhim vazifasidir.

Kalit so'zlar: yuqori jag‘ osteomieliti, asoratlar, bashorat qilish, xavf omillari, oldini olish, oro-
antral oqma, konussimon nurli kompyuter tomografiyasi (KNKT).

INTRODUCTION
Conventional therapy for maxillary osteomyelitis, comprising surgical debridement and

systemic antibiotics, is frequently challenged by a high rate of severe complications, including
oro-antral communication, orbital cellulitis, and intracranial spread. This is largely due to the
maxilla's unique anatomy and vascularity. This article proposes a paradigm shift from a reactive
treatment model to a proactive, predictive, and preventative strategy. We review the critical role
of pre-operative risk stratification based on patient-specific factors (e.g., glycemic control,
immune status) and advanced diagnostic imaging, particularly Cone-Beam Computed
Tomography (CBCT), in predicting the likelihood of complications. A hypothetical risk
assessment model is presented to illustrate how identifying high-risk patients can guide
individualized therapeutic and preventative interventions. These interventions include
navigation-guided surgery for precise debridement, immediate and robust repair of sinus
perforations, and targeted antimicrobial therapy. The discussion emphasizes that by accurately
predicting risk, clinicians can augment conventional therapy with targeted preventative measures,
thereby significantly reducing morbidity and improving patient outcomes in this complex clinical
scenario.

Osteomyelitis of the maxilla, while less common than in the mandible, presents a
distinct and formidable clinical challenge. Its pathophysiology is intrinsically linked to its unique
anatomical environment. The maxilla is a cancellous, porous bone with a rich but delicate blood
supply, making it susceptible to rapid, diffuse spread of infection. Its intimate relationship with
the maxillary sinuses, nasal cavity, orbits, and pterygopalatine fossa means that an uncontrolled
infection can swiftly transgress anatomical boundaries, leading to catastrophic complications.
The primary etiologies are typically odontogenic (from periapical abscesses or periodontitis),
sinugenic, or traumatic.

Conventional therapy has long been centered on a two-pronged approach: aggressive
surgical debridement of all necrotic bone (sequestrectomy) and a prolonged course of high-dose
systemic antibiotics. While this remains the foundation of treatment, its efficacy is often
compromised. The very nature of the surgery can create iatrogenic defects, most notably
persistent oro-antral or oro-nasal fistulas, which are notoriously difficult to manage and serve as
a conduit for chronic reinfection. Furthermore, systemic factors in the host, such as uncontrolled
diabetes mellitus, immunosuppression, or a history of radiation therapy, can severely impair the
healing response, rendering conventional treatment inadequate.

The critical issue is that this traditional model is largely reactive; complications are
managed as they arise. This leads to increased patient morbidity, multiple revision surgeries, and
prolonged hospitalization. There is a pressing need for a proactive framework that allows
clinicians to predict which patients are at the highest risk for specific complications before they
occur, and to implement targeted preventative strategies to mitigate these risks. This article
explores such a framework, focusing on the integration of comprehensive risk assessment and
advanced diagnostics to guide and augment conventional therapy for maxillary osteomyelitis.

LITERATURE REVIEW
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A proactive approach to managing maxillary osteomyelitis requires a deep
understanding of risk factors, the predictive power of modern diagnostics, and the evidence
supporting specific preventative interventions.

Risk Stratification: Identifying the Vulnerable Patient: The probability of developing
complications is not uniform. A robust body of evidence points to several key systemic and local
risk factors. Systemic factors like uncontrolled diabetes mellitus (HbA1c > 8%) are strongly
associated with poor outcomes due to impaired leukocyte function, microangiopathy, and
delayed wound healing (Al-Nawas & Schiegnitz, 2021). Other significant factors include
immunosuppressive states (e.g., HIV, chemotherapy), malnutrition, and smoking, which
compromises local vascularity. Medication-related osteonecrosis of the jaw (MRONJ) from
bisphosphonates or anti-resorptive agents represents a distinct high-risk category with unique
management challenges (Ruggiero et al., 2014). Local factors are equally critical. The etiology
of the infection (e.g., odontogenic vs. traumatic), the size and location of the initial lesion, and
the virulence of the causative microorganism all influence the prognosis.

The Predictive Power of Advanced Imaging: Standard plain film radiography is
insufficient for assessing maxillary osteomyelitis, as significant bone destruction must occur
before it is visible. Cone-Beam Computed Tomography (CBCT) has emerged as the diagnostic
standard. Its high-resolution, three-dimensional reconstructions are invaluable not just for
diagnosis, but for prediction. CBCT can precisely delineate the extent of bone necrosis, identify
subtle cortical perforations, and critically, assess the integrity of the maxillary sinus floor and
lateral nasal wall (Horner et al., 2012). The pre-operative identification of sinus membrane
involvement on a CBCT scan is a powerful predictor of a future oro-antral fistula, allowing the
surgeon to plan for an immediate, definitive repair. Magnetic Resonance Imaging (MRI) can be a
useful adjunct, particularly for evaluating soft tissue extension and identifying early marrow
edema, which often precedes frank bone destruction.

Common complications and their pathogenesis:
Oro-Antral Fistula (OAF): This is the most common complication. It arises either from

the disease process itself destroying the sinus floor or iatrogenically during sequestrectomy.
Once established, it allows for the constant passage of oral flora into the sinus, perpetuating a
state of chronic sinusitis and osteomyelitis.

Spread of Infection: The maxilla's porous nature and valveless venous drainage create
pathways for infection to spread superiorly to the orbit (causing orbital cellulitis or abscess),
medially to the nasal cavity, and posteriorly to the infratemporal and pterygopalatine fossae, with
a risk of intracranial extension and cavernous sinus thrombosis (Baltensperger & Eyrich, 2009).

Incomplete Resolution/Recurrence: This often results from inadequate surgical
debridement, sequestration of non-vascularized bone grafts, or the development of antibiotic-
resistant organisms within a biofilm on residual necrotic bone.

Preventative Strategies: Prevention hinges on mitigating identified risks. This includes
aggressive pre-operative optimization of systemic conditions (e.g., improving glycemic control).
Surgically, the use of computer-assisted navigation can allow for more precise removal of
necrotic bone while preserving vital structures, minimizing iatrogenic damage. For predicted or
encountered sinus perforations, immediate repair using robust local flaps (e.g., buccal fat pad,
palatal rotational flap) is superior to delayed repair (Dolanmaz et al., 2011). Finally, augmenting
systemic antibiotics with local delivery systems (e.g., antibiotic-impregnated beads or sponges)
placed into the debrided cavity can achieve bactericidal concentrations far exceeding what
systemic administration can provide, offering an additional layer of protection in high-risk cases.

MATERIALS AND METHODS
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To formalize a predictive model, a hypothetical retrospective cohort study is proposed.
This study would aim to identify key independent predictors of complications following
conventional therapy for maxillary osteomyelitis.1) Patient Cohort: A cohort of 100 patients
previously treated for maxillary osteomyelitis with surgical debridement and systemic antibiotics
at a tertiary care center. 2) Data Collection: A comprehensive chart review would be conducted
to extract data on potential predictive variables, categorized as follows: A)Patient-Related: Age,
gender, smoking status, presence of comorbidities (Diabetes with HbA1c level,
immunosuppression, etc.). B) Disease-related: Etiology (odontogenic, sinugenic, etc.), duration
of symptoms before treatment. C) Radiographic (pre-op CBCT): Lesion volume (mm³), evidence
of cortical perforation, integrity of maxillary sinus floor (intact, thinned, perforated),
involvement of adjacent structures (orbit, nasal cavity). D) Microbiological: Causative organism
identified from bone culture.

Outcome Variable: The primary outcome would be a composite endpoint of "major
complications" occurring within 6 months post-op, defined as the presence of any of the
following: persistent oro-antral fistula requiring secondary surgery, clinical/radiographic
evidence of recurrence, or spread of infection requiring re-hospitalization.

Proposed Risk Stratification Model: Based on the data, a weighted risk score could be
developed. Table 1 provides a hypothetical example.

Table 1. Hypothetical risk stratification model for predicting complications

Risk factor Points
assigned Rationale

Systemic factors
Uncontrolled diabetes (HbA1c >
8.0%) 2 Impairs wound healing and immune

response.
Immunosuppression 2 Reduces host's ability to clear infection.

Smoker (>10 cigarettes/day) 1 Causes vasoconstriction, impairing blood
supply.

CBCT Findings
Pre-op sinus floor perforation 3 Highest predictor of persistent OAF.
Lesion volume > 2000 mm³ 2 Indicates extensive disease burden.
Multi-wall cortical perforation 1 Suggests aggressive, diffuse infection.
Total Score 0 - 11

Statistical Analysis: Multivariable logistic regression analysis would be performed to
identify which factors are independent predictors of the composite outcome. The results would
be used to refine the point system in the risk model.

RESULTS AND DISCUSSION
This section discusses the expected findings from the hypothetical study and their

clinical implications for prevention.
Hypothetical Results: The logistic regression analysis is expected to confirm that

uncontrolled diabetes (HbA1c > 8.0%) and pre-operative evidence of sinus floor perforation on
CBCT are the most powerful independent predictors of major complications. The risk
stratification model would likely categorize patients as follows: Low Risk (0-2 points): High
probability of success with conventional therapy alone. Moderate Risk (3-5 points): Increased
risk; conventional therapy should be augmented with preventative measures. High Risk (>5
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points): Significant risk of failure; requires a comprehensive, multi-disciplinary preventative
strategy.

Table 2. Hypothetical complication rates by risk score

Risk
category Score

Hypothetical
complication
rate

Proposed management strategy

Low risk 0-2 < 10% Standard conventional therapy (Surgical debridement
+ systemic antibiotics).

Moderate
risk 3-5 30-50%

Conventional therapy + mandatory immediate sinus
repair if perforated + consideration of local antibiotic
delivery.

High risk >5 > 70%

Aggressive pre-op optimization of systemic factors +
Navigation-guided surgery + mandatory robust flap
closure of sinus + local antibiotic delivery + extended
post-op antibiotic course.

Discussion: The power of this model lies in its ability to shift the clinical paradigm from
reaction to prevention. By identifying a patient as "high-risk" before the first incision is ever
made, the surgeon can fundamentally alter the treatment plan.

For a low-risk patient, standard surgical debridement followed by a 4-6 week course of
appropriate systemic antibiotics is likely to be curative.

However, for a moderate- or high-risk patient, this standard approach is predicted to be
insufficient. Let's consider a high-risk patient: a smoker with uncontrolled diabetes whose CBCT
shows a large lesion with sinus floor perforation.

Pre-operative Prevention: The first step is not surgery, but a consultation with an
endocrinologist to aggressively manage their blood glucose. Surgery should be delayed, if
possible, until the HbA1c is lowered.

Intra-operative Prevention: The finding of a pre-operative sinus perforation on CBCT
changes the entire surgical plan. The surgeon knows that simple primary closure will fail. Instead,
they will plan for a definitive closure at the time of the initial surgery, for instance, by harvesting
a buccal fat pad graft or preparing for a palatal flap. This single preventative step can avert
months of morbidity associated with a chronic OAF. The use of surgical navigation would be
justified to ensure complete removal of all sequestra right up to the orbital floor without causing
injury.

Pharmacological Prevention: Given the high risk of recurrence, this patient would be an
ideal candidate for adjunctive local antibiotic therapy. Placing antibiotic-loaded calcium sulfate
beads into the debrided cavity would provide a burst of high-concentration antimicrobial
coverage during the most vulnerable initial healing phase, protecting the site while vascularity is
re-established.

This predictive and preventative approach transforms conventional therapy. It does not
replace it, but rather reinforces it, making it more robust and effective by addressing the specific
vulnerabilities of each individual patient.

CONCLUSION
The management of maxillary osteomyelitis demands more than the simple application

of a conventional treatment algorithm. The high potential for severe and debilitating
complications necessitates a more nuanced, intelligent, and proactive approach. The future
standard of care will be rooted in the principles of prediction and prevention. By systematically
evaluating patient- and disease-specific risk factors, primarily through meticulous clinical
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assessment and advanced imaging like CBCT, clinicians can accurately stratify patients and
anticipate the likelihood of adverse outcomes.

This predictive capacity allows for the individualization of treatment. For high-risk
individuals, conventional therapy must be augmented with a targeted suite of preventative
strategies, including aggressive pre-operative medical optimization, planned definitive soft tissue
reconstructions, and the adjunctive use of local antimicrobial agents. Embracing this predictive
and preventative framework will empower surgeons to move beyond simply reacting to
complications, and instead, to proactively avert them, thereby significantly improving the
prognosis and quality of life for patients suffering from this challenging disease.
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