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APPLICATION OF ADVANCED INTERACTIVE 

SORPTION DRESSINGS IN THE COMPREHENSIVE 

TREATMENT OF AGGRESSIVE MAXILLOFACIAL 

INFECTIONS 
 

The rapid progression of acute odontogenic inflammatory processes remains 

one of the most critical and complex challenges within contemporary oral and 

maxillofacial surgery. Despite the global integration of advanced antibacterial 

protocols and standardized surgical techniques, the overall clinical complexity and 

incidence of life-threatening complications, including descending mediastinitis, 

systemic sepsis, and cavernous sinus thrombosis, exhibit a persistent upward trend 

worldwide. Recent multi-center molecular research establishes a definitive 

correlation between a patient's susceptibility to severe maxillofacial infections and 

specific genetic variables, notably polymorphisms in genes regulating 

proinflammatory cytokines and structural mutations in Toll-like receptor systems. 

These genetic determinants directly dictate the intensity of the systemic 

inflammatory response, the duration of cellular damage, and the likelihood of a 

disease transitioning into a chronic, treatment-resistant course. Furthermore, ethnic 

variations, localized shifts in the purulent wound microbiome, and molecular 

mechanisms governing antibiotic resistance among hospital-acquired strains further 

exacerbate the clinical management of these conditions. Within this context, 

establishing precise clinico-genetic criteria and integrating target-specific, 

personalized local therapeutic interventions are vital for improving clinical 

prognoses. 

This research project introduces an integrated approach combining early 

molecular-genetic risk assessment with a modernized local wound management 

protocol. By investigating the distribution of mutant alleles alongside local 

microbiological profiles, a reliable prognostic framework was established to identify 

high-risk individuals immediately upon hospitalization. Concurrently, the study 

addresses the crucial phase of localized wound healing by evaluating innovative 

biomaterials. Traditional, highly disruptive wound dressings were replaced with 

modern, atraumatic silver-containing lipidocolloid matrices designed to maintain a 
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stable, moisture-controlled regenerative microenvironment while exerting potent 

antimicrobial action against multi-drug resistant pathogens. Clinical implementation 

of this combined therapeutic strategy demonstrated a substantial acceleration in 

necrotic tissue clearance, early initiation of healthy granulation, and a noticeable 

reduction in the systemic pharmaceutical load. Ultimately, the synthesis of early 

genetic screening and optimized local biotechnology effectively decreased overall 

hospitalization duration, reduced complication rates, and improved rehabilitation 

outcomes for patients presenting with aggressive maxillofacial phlegmons and jaw 

osteomyelitis. The combined data demonstrate that combining host genetic profiling 

with advanced biomaterial-based wound care provides a highly effective clinical 

pathway, establishing a new standard for personalized maxillofacial surgery. 

The rising complexity of acute odontogenic infections demands an immediate 

re-evaluation of current diagnostic and therapeutic strategies. While systemic 

antibiotic therapy is universally implemented, the physiological characteristics of 

the maxillofacial region often lead to rapid fascial space involvement and severe 

tissue necrosis. Modern clinical oncology and infectiology indicate that individual 

variations in patient outcomes are heavily influenced by host genetic factors and 

localized microbial dynamics. Consequently, achieving superior outcomes requires 

transitioning from empirical treatment models toward highly specialized, 

personalized surgical care. 

Recent global data emphasize that human genetic heterogeneity serves as a 

cornerstone in determining the severity of acute soft-tissue infections. 

Polymorphisms within key cytokine genes (IL-1β, IL-6, and TNF-α) modify the 

individual expression of inflammatory mediators, directly driving tissue destruction. 

Concurrently, specific alterations in Toll-like receptors (TLR2 and TLR4) disrupt 

primary pathogen recognition, predisposing vulnerable patients to aggressive or 

prolonged disease courses. These genetic variations explain why individuals 

presenting with identical clinical entry points often exhibit vastly different rates of 

tissue degradation and systemic recovery. 

The clinical course of maxillofacial phlegmons is inextricably linked to deep 

alterations within the purulent wound microbiome. The escalation of antibiotic 

resistance among hospital-acquired pathogens, such as MRSA and Pseudomonas 

aeruginosa, complicates standard systemic therapy. Micro-RNA dysregulation 

further hinders normal inflammatory cell cascades, leading to prolonged suppurative 

phases. Evaluating the genetic profiles of these localized pathogens alongside 

systemic bio-biomarkers provides a comprehensive view of the ongoing 

pathological process. 
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Thus, monitoring the interaction between the microbial environment and 

systemic inflammatory markers is critical for predicting localized tissue survival. 

Within the Republic of Uzbekistan, optimizing the management of severe 

maxillofacial infections and deep neck abscesses remains a primary focus of surgical 

healthcare. The clinical challenge becomes particularly acute when managing 

patients with severe comorbidities, such as poorly controlled diabetes mellitus or 

chronic somatic diseases. In these specific demographics, genetically determined 

immune deficiencies are magnified, resulting in atypical, rapidly spreading necrotic 

processes that resist conventional empirical treatments. 

Advanced Wound Biomaterials.Improving the outcomes of surgical 

debridement relies heavily on the efficiency of local wound therapy. Transitioning 

away from traditional dressings toward next-generation biomaterials that maintain 

a moisture-controlled healing environment represents a major clinical advance. In 

vitro and in vivo studies confirm that incorporating silver ions into specialized 

lipidocolloid matrices yields exceptional antimicrobial performance against multi-

drug resistant strains. This biotechnology supports the active regeneration phase, 

speeds up wound bed clearance, and promotes the rapid formation of healthy 

granulation tissue. 

The core purpose of this scientific work is to combine molecular-genetic 

screening with advanced topical wound care to establish a unified treatment matrix. 

By identifying patient-specific genetic risks at admission, clinicians can 

aggressively tailor systemic support. Simultaneously, applying advanced silver-

containing dressings ensures optimal local wound processing. 
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