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Abstract: This research investigates the risk factors that contribute to the
morphofunctional modifications of the nasal alae in the context of furuncles,
emphasizing their etiology, pathogenesis, and related complications. Preventive and
therapeutic strategies, encompassing hygiene regimens, prompt intervention, and
reconstructive methodologies, are critically assessed. Existing gaps in the current body
of knowledge and the potential for interdisciplinary approaches are underscored to
enhance clinical outcomes and avert persistent deformities. Novel technologies and
bioinformatics are examined for their prospective utility in identifying individuals at
elevated risk and improving preventive measures.

Keywords: nasal furuncles, risk factors, morphofunctional alterations, preventive
strategies, reconstructive techniques

Annotatsiya: Ushbu tadqiqot burun ganotlarining furunkullar natijasida yuzaga
keladigan morfofunksional o‘zgarishlariga sabab bo‘luvchi xavf omillarini o‘rganadi,
ularning etiologiyasi, patogenezi va asoratlariga alohida e’tibor qaratadi. Gigiyenik
choralar, 0z vaqtida aralashuv va rekonstruktiv usullarni o‘z ichiga olgan profilaktika
va davolash strategiyalari tanqidiy tahlil qilinadi. Klinik natijalarni yaxshilash va
doimiy deformatsiyalarning oldini olish uchun mavjud bilimlar bazasidagi bo‘shliglar
va fanlararo yondashuvlar imkoniyatlari ta’kidlanadi. Yangi texnologiyalar va
bioinformatikaning yuqori xavf ostidagi shaxslarni aniglash va profilaktika choralarini
takomillashtirishdagi istigbolli qo‘llanilishi ko‘rib chiqiladi.

Kalit so‘zlar: burun furunkulyozi, xavf omillari, morfofunksional o‘zgarishlar, oldini
olish strategiyalari, rekonstruktiv texnikalar

AHHOTamusi: B [aHHOM WCClIEIOBAaHUM paccMaTpUBAIOTCS (PAKTOPHl pHUCKa,
crnocoOcTByroe MOpPOQYHKIMOHATBHBIM H3MEHEHHUSIM KpbUIBEB HOCAa TpHU
bypyHKyIax, ¢ akIEeHTOM Ha HuX OJTHOJOTHIO, MAaTOT€HE3 U COIMYTCTBYIOIINE
ocnoxkHeHusl. KpuTudecku OleHWBAIOTCA MPOPMIAKTHUECKAE U TEpareBTHUECKHE
CTpaTeruu, BKIOYAIONINE THTHEHNYECKUE PEKUMBI, CBOEBPEMEHHOE BMEIIATEIHCTBO
U PEKOHCTPYKTHBHbIE METOIUKU. [lomuepkuBaroTCs CylIecTBYIOIIME MpoOeisl B
COBPEMEHHBIX 3HAHMUSIX W TOTCHIMAT MEXKIUCIUIUIMHAPHBIX TMOJIXO0J0B IS
VIIYUIICHUS] KIMHUYECKUX MCXOJOB U TMPEAOTBpAICHUS CTOMKUX JedopMariuid.
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N3ygaroTcst HOBbIE TEXHOJIOTUN M OMOMH(OpPMATHKA Ha MPEeIMET UX MOTCHIIMATbHOM:
MOJIb3bl B BBISIBJICHUU JIMI[ C TMOBBIIICHHBIM PHCKOM U COBEPIICHCTBOBAHUU
npo(UIAKTHIECKUX MED.

KiaroueBble cioBa: ¢ypyHKyJIbl HOca, (aKTOpbl pucka, MOpPOo]yHKIHOHAIbHbIE
U3MEHEeHUS, TPOPHUIAKTUIECKUE CTPATETHH, PEKOHCTPYKTUBHbBIE METOIbI

Language: English

Introduction. Morphofunctional modifications in the nasal alae resulting from
furuncles are subject to the influence of various risk factors and can be alleviated
through targeted preventive measures. Furuncles, predominantly attributed to
Staphylococcus aureus, represent deep-seated infections that may culminate in
considerable complications if inadequately addressed. Contributing risk factors
encompass obesity, diabetes mellitus, immunological deficiencies, and nasal
colonization by methicillin-resistant Staphylococcus aureus (MRSA), particularly
those strains that produce the Panton-Valentine leukocidin toxin[1]. In pediatric
populations and individuals exhibiting behaviors such as nasal picking, nasal
furunculosis is prevalent and has the potential to precipitate serious complications,
including orbital cellulitis and cavernous sinus thrombosis if left untreated[2].
Preventive measures prioritize the early identification and management of these
conditions, which encompass the drainage of purulent material and the administration
of antistaphylococcal antibiotics. In instances of MRSA infections, pharmacological
interventions such as co-trimoxazole, clindamycin, and doxycycline are advocated[1].
Should furuncles result in substantial tissue loss or defects in the nasal alae,
reconstructive surgery may be warranted. Surgical techniques such as local flaps,
including bilobed or transverse island flaps, are employed for smaller defects, while
larger defects may necessitate more intricate procedures, such as the forehead flap, to
achieve both functional and aesthetic restoration[3]. Furthermore, external excisions
may be utilized in the remodeling of the nostrils and alae, particularly in instances of
cleft lip-nose deformities or rhinoplasties[4]. In summary, a synergistic approach
involving prompt medical intervention and, when indicated, surgical reconstruction
can effectively manage and avert morphofunctional changes in the nasal alae
attributable to furuncles.

Etiology and pathogenesis of nasal furuncles. Nasal furuncles, a manifestation of
deep folliculitis that involves the subcutaneous tissue, are predominantly attributed to
the bacterium Staphylococcus aureus (S. aureus), with nasal colonization serving as a
significant predisposing factor for their onset[1,5]. The detection of the Panton-
Valentine leukocidin (PVL) toxin within S. aureus strains is particularly correlated with
epidemic furunculosis, although it is noteworthy that not all furuncles are associated
with PVL presence[6]. Factors contributing to the genesis of nasal furuncles encompass
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trauma, inadequate hygiene, immune compromise, and comorbidities, such as diabetes:
mellitus and obesity[1,2]. In pediatric populations, the act of nose picking emerges as
a prevalent contributing factor[2]. The underlying pathophysiological mechanism
involves the necrotizing infection of hair follicles, which culminates in the formation
of pus-filled nodules that may coalesce into more extensive carbuncles[1]. The severity
of nasal furunculosis is contingent upon the virulence of the S. aureus strain, and
chronic presentations are frequently associated with persistent nasal colonization of the

pathogen[5,6]. Therapeutic strategies typically encompass the drainage of the abscess
alongside the administration of antistaphylococcal antibiotics, with systemic
antibiotics being requisite for severe instances or those complicated by conditions such
as facial cellulitis or cavernous sinus thrombosis[1,2]. In pediatric cases, localized
therapeutic interventions have demonstrated significant efficacy and favorable
tolerability[7]. Timely diagnosis and intervention are imperative to avert serious
complications and to curtail the transmission of infection[2].

Morphological and functional impact on nasal alae. The anatomical and
physiological characteristics of the nasal alae profoundly affect their reaction to
furuncles, thereby influencing both structural integrity and functional performance.
The nasal ala is underpinned by a unique microanatomical composition, which
encompasses elastic fibers and skeletal muscle, providing critical support to the nasal
architecture. In instances where a furuncle, akin to that observed in an 8-year-old male
patient, manifests within the nasal vestibule, it may precipitate grave complications
such as facial cellulitis and cavernous sinus thrombosis if not treated expeditiously.
The inflammatory response and tissue damage instigated by furuncles can disturb the
intricate equilibrium of the nasal anatomy, potentially resulting in scarring and
functional disabilities. The response of the nasal alae to such infectious agents is
exacerbated by their significance in both facial aesthetics and respiratory physiology,
as any alterations in structure can compromise nasal symmetry and functionality.
Moreover, the integration of the nasal structures with the facial envelope implies that
any deformation or concentration of stress can yield broader repercussions for facial
mechanics and respiratory functions. Consequently, comprehending the anatomical
features of the nasal alae is imperative for the effective management of furuncles and
the prevention of enduring morphofunctional alterations. Timely diagnosis and
intervention, including drainage and antibiotic therapy, are vital to alleviate these risks
and maintain the structural integrity and functionality of the nasal alae.

Risk factors associated with nasal furuncles. The emergence of nasal furuncles is
contingent upon an intricate interplay of intrinsic, extrinsic, and immunological
determinants. Intrinsically, genetic susceptibilities and anatomical diversities are
contributory factors, as the architecture of the nasal region is shaped by a plethora of
genetic elements that dictate its development and morphological characteristics.
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Cutaneous type, particularly in individuals exhibiting seborrheic skin, may alSo,
increase susceptibility to furuncle formation owing to augmented sebum secretion,
thereby creating a conducive milieu for bacterial proliferation. Extrinsically,
environmental exposures and behavioral practices such as nasal manipulation serve as
significant risk factors. Occupational exposure to specific chemical agents can
intensify this risk, analogous to conditions like nasal polyps, which are associated with
comparable environmental risk profiles. Immunologically, individuals presenting with
immune deficiencies or systemic disorders such as diabetes exhibit an elevated
likelihood of developing nasal furuncles. Notably, diabetes is acknowledged as a
substantial risk factor due to its detrimental effects on immune functionality and dermal
integrity. Staphylococcus aureus, particularly strains resistant to methicillin, is
identified as the principal etiological agent, and nasal colonization by this pathogen
markedly amplifies the risk of furuncle manifestation. The pathogenicity of the
bacterial strain, in conjunction with the host's immune response, further modulates the
severity and recurrence of the affliction. Consequently, a comprehensive approach that

incorporates these intrinsic, extrinsic, and immunological factors is imperative for the
effective understanding and management of nasal furuncles.

Complications and long-term consequences. Untreated or inadequately managed
nasal furuncles may culminate in significant complications and enduring
repercussions, encompassing abscess formation, cavernous sinus thrombosis, as well
as morphological and functional sequelae, including permanent deformities. In the
absence of prompt and appropriate intervention, nasal furuncles can advance to facial
cellulitis and cavernous sinus thrombosis, which represent potentially lethal
complications necessitating immediate medical attention. Although cavernous sinus
thrombosis is infrequently encountered, it may arise from infections such as dental
abscesses and can precipitate neurological impairments, including cranial nerve
dysfunction, particularly in instances where alternative medicine was inappropriately
favored over antibiotic therapy. Nasal septal abscesses, frequently resulting from
traumatic events or sinusitis, have the potential to engender intracranial complications
and aesthetic deformities, such as saddle nose, if not addressed with suitable antibiotics
and surgical drainage. The psychological and social ramifications of facial deformities
are considerable, given that facial aesthetics significantly influence social interactions
and individual self-esteem. Moreover, the complications arising from sinusitis,
including brain abscesses and meningitis, underscore the necessity for timely diagnosis
and treatment to avert long-term neurological sequelae, which may encompass
alterations in vision and seizures. These observations underscore the imperative for
early intervention and a comprehensive approach to management to alleviate the severe
and enduring repercussions associated with nasal furuncles and their related
complications.
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Current preventive and therapeutic approaches. Preventive and therapeutic
methodologies for nasal furuncles encompass a diverse array of strategies, ranging
from hygiene protocols to sophisticated medical and surgical interventions. Preventive
strategies predominantly emphasize the importance of sustaining optimal nasal hygiene
and eschewing behaviors such as nasal manipulation, which serve as prevalent risk
factors for the onset of nasal furuncles, particularly among pediatric populations and
individuals with diabetes mellitus. The initiation of treatment at an early stage is
imperative to avert complications, including orbital cellulitis and cavernous sinus
thrombosis. Pharmacological management typically incorporates the administration of

antistaphylococcal antibiotics, such as amoxicillin in conjunction with clavulanic acid,
which has been demonstrated to be efficacious in the resolution of infections. In
instances of antibiotic resistance, which represents an escalating concern, alternative
therapeutic modalities such as the application of warm compresses, analgesics, and
topical antibiotics are advocated. Surgical procedures, including incision and drainage,
are warranted in severe cases characterized by abscess development. Furthermore,
traditional and complementary therapies, such as leech therapy derived from
Ayurvedic practices, have been documented to effectively mitigate pain and
inflammation. Traditional Chinese medicine also provides herbal concoctions that have
been clinically validated for the safe treatment of nasal furuncles. Notwithstanding
these therapeutic options, deficiencies persist in addressing antibiotic resistance and
ensuring holistic treatment outcomes, underscoring the necessity for ongoing research
and the advancement of innovative therapeutic approaches.

Advances in understanding and management. Recent progress in the
comprehension and management of nasal furuncles has been significantly influenced
by extensive research into sinonasal disorders and their underlying pathogenesis. Nasal
furuncles, which are frequently attributed to Staphylococcus aureus, possess the
potential to result in severe complications such as orbital cellulitis and cavernous sinus
thrombosis, especially among susceptible demographics, including pediatric patients
and individuals with diabetes. The therapeutic approach to nasal furuncles generally
encompasses drainage procedures and the administration of antistaphylococcal
antibiotics, with more critical instances necessitating hospitalization and intravenous
therapy. Although specific advancements pertaining to the detection and prevention of
nasal furuncles are not explicitly articulated in the literature provided, knowledge
gleaned from related sinonasal conditions indicates possible avenues for enhancement.
For example, the incorporation of molecular biomarkers in sinonasal malignancies has
augmented diagnostic accuracy and therapeutic stratification, which may be
transferable for the early identification of nasal furuncles. Furthermore, the utilization
of bioinformatics and artificial intelligence in the realm of respiratory ailments could
aid in discerning high-risk individuals through the analysis of both genetic and
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environmental risk determinants, as demonstrated in research on allergic rhinifis,
Innovative methodologies such as single-cell RNA sequencing and three-dimensional
cell cultures, which have propelled the understanding of chronic rhinosinusitis, may
also present novel pathways for investigating the pathogenesis of nasal furuncles and
formulating targeted interventions. These interdisciplinary strategies highlight the
promising potential for the integration of sophisticated diagnostic and predictive
methodologies to enhance the management of nasal furuncles and alleviate their
associated complications. The management of nasal furuncles necessitates a
sophisticated comprehension of their etiology, pathogenesis, and potential
complications. While hygiene measures and antibiotics constitute the fundamental
elements of prevention and treatment, challenges such as antibiotic resistance demand
the exploration of novel therapeutic approaches. The employment of advanced surgical
techniques, including local flaps and forehead flaps, has demonstrated encouraging
outcomes in the restoration of nasal structure and functionality. Additionally, the
amalgamation of bioinformatics and artificial intelligence presents opportunities for

early identification and personalized preventive measures through the recognition of
high-risk individuals. However, prevailing research deficiencies, particularly regarding
preventive strategies and the long-term ramifications of surgical interventions,
underscore the imperative for collaborative efforts across disciplines. The integration
of expertise from dermatology, otolaryngology, and plastic surgery is essential for
optimizing patient outcomes. Future investigations should concentrate on the
formulation of non-invasive methodologies, the confrontation of antibiotic resistance,
and the exploitation of emerging technologies to refine preventive and therapeutic
strategies, ultimately aiming to alleviate the burden of complications associated with
nasal furuncles.

Research gaps and future directions. The investigation into the morphofunctional
alterations of nasal alae in the context of furuncles, alongside the imperative for
focused inquiries into preventive methodologies, uncovers several pivotal deficiencies.
Firstly, although there exists a substantial corpus of literature pertaining to
reconstructive methodologies for nasal alar defects, including the nasofacial
interpolated flap and auricular composite grafts, these investigations predominantly
concentrate on post-operative reconstruction as opposed to preventive measures for
conditions such as furuncles[21,22]. The intricacy of nasal alar reconstruction, as
accentuated by the employment of diverse flaps and grafts, emphasizes the necessity
for a multidisciplinary paradigm that amalgamates dermatology, plastic surgery, and
otolaryngology to effectively address both aesthetic and functional
ramifications[23,24]. Moreover, the existing literature is deficient in exhaustive
analyses concerning the morphofunctional alterations specifically associated with
furuncles, which could potentially inform enhanced preventive strategies. The current
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body of research primarily pertains to dermatological malignancies and traumia-
induced defects, thereby creating a void in the comprehension of the particular
pathophysiological mechanisms and transformation processes inherent to
furuncles[24]. Furthermore, the potential for interdisciplinary methodologies is
apparent in the fruitful amalgamation of techniques derived from various surgical
domains, yet there remains a pressing need for increased collaborative research aimed
at the development of comprehensive treatment and prevention strategies[23]. In
summary, while reconstructive techniques are extensively documented, there exists a
notable deficiency in preventive research and the implementation of multidisciplinary
approaches to intricate cases concerning nasal alae furuncles.

Conclusion. The morphofunctional alterations of the nasal alae in the context of
furuncles highlight the imperative for holistic strategies pertaining to prevention,
diagnosis, and therapeutic interventions. This investigation delineates pivotal risk
determinants, including trauma, immunosuppression, and nasal colonization by
Staphylococcus aureus, which substantially exacerbate the pathophysiology of
furuncles. Cases that remain untreated may culminate in grave complications,
encompassing abscess development, cavernous sinus thrombosis, and enduring
deformities that adversely affect both functional and aesthetic dimensions. Preventive
measures, such as enhanced hygiene practices and prompt initiation of suitable
antibiotic therapy, are crucial for alleviating associated risks. Sophisticated surgical
methodologies, including flap-based reconstructive techniques, present efficacious
alternatives for the restoration of nasal architecture and functionality in instances of
considerable tissue deficit. Moreover, the advent of innovative technologies such as
bioinformatics and artificial intelligence offers promising instruments for the
identification of high-risk populations and the customization of preventive strategies.
Addressing the current research deficiencies through interdisciplinary collaboration is
vital for the formulation of groundbreaking solutions aimed at enhancing clinical
outcomes and improving the quality of life for patients.

References:

1. Ganiyeva, M. R. (2024, December). CLINICAL AND
MORPHOFUNCTIONAL CHANGES IN THE RETINA IN HIGH MYOPIA
IN COMBINATION WITH AGE-RELATED MACULAR DEGENERATION
OF DIFFERENT STAGES. In International Conference on Modern Science
and Scientific Studies (pp. 141-142).

2. Pattoyevich, G. A., & Nilufar, M. (2025, June). THE IMPACT OF NUTRITION
ON DYSBIOSIS AND INTESTINAL MICROBIOTA DEVELOPMENT IN
YOUNG CHILDREN. In Scientific ~Conference on Multidisciplinary
Studies (pp. 188-194).

—t

170

—



PO,

iya va jarrohlikda fanlararo yondashuvlar: fundamental tadqiqotlardan klinik amaliyot {

3. Shevchenko, L. I., Karimov, K. Y., Alimov, T. R., Lubentsova, O. V.,
Ibragimov, M. N. (2020). The effect of a new amino acid agent on protein
metabolism, the intensity of lipid peroxidation and the state of the antioxidant
system in experimental protein-energy deficiency. Pharmateca, 27(12), 86-90.

4. Hkpomosa, H., & OmuHnos, P. (2025). Biusuaue sM0OIIMOHaILHOTO HHTEIIJIEKTA U
YPOBHSI TPEBOXKHOCTH HAa Pa3BUTHE PEYM W COIUAIBHYIO aJalTalyio JeTeil
JOIIKOJIBHOTO BO3pacTa. in Library, 1(2), 15-19.

5. Hxpomosa, H., & OmuHoB, P. (2025). PazButue peun u si3blka y JOIMIKOJILHUKOB:
POJIb POAUTENBCKOTO B3auMoaAeucTBus. in Library, 1(2), 28-32.

6. Myxammanues, C., Humounos, E., Omunos, P., & TituuGekos, L. (2025).
OU3NONIOTHIECKHE U OMOXUMUYECKUE U3MEHEHHUS B TIEUCHU IO BO3/ICHCTBUEM
cTpeccoBbIX (akTopoB. in Library, 1(2), 459-463.

7. Demetris Ioannides, Elizabeth Lazaridou. Furuncles and Carbuncles. 2015. P.
313-317.

8. Satvinder Singh Bakshi. A Dangerous Furuncle Involving The Nasal Vestibule
// erciyes medical journal. 2019.

9. Ph Boudard. Plastic surgery indications for the repair of nasal tip and nasal alae
defects // Revue de laryngologie - otologie - rhinologie. 2010. Vol. 131, Ne 2. P.
125-131.

10.Planas J. Nostril and alar reshaping // Aesthetic Plastic Surgery. 1993. Vol. 17,
Ne 2. P. 139-150.

11.Shul’ga Ia, Deriabin Dg, Bukharin Ov. The role of microorganisms in the genus
Staphylococcus in the origin and development of nasal furuncles // Vestnik
otorinolaringologii. 1994. Ne 2. P. 23-25.

12.F. Durupt et al. Prevalence of Staphylococcus aureus toxins and nasal carriage
in furuncles and impetigo // British Journal of Dermatology. 2007. Vol. 157, Ne
6.P. 1161-1167.

13.Enena CepreeBna Kosanen et al. MecTtHas Tepanust pypyHKyiIa HOca y JeTei.
2011. Vol. 8, Ne 6. P. 25-29.

14.A Samandar Dowlatshahi et al. Defining the Histologic Support Structures of
the Nasal Ala and Soft Triangle: Toward Understanding the Cause of latrogenic
Alar Retraction. // Plastic and Reconstructive Surgery. 2020. Vol. 146, Ne 3.

15.Ruchin Patel. Nasal Anatomy and Function. // Facial Plastic Surgery. 2017. Vol.
33, Ne 01. P. 003-008.

16.Jacques Talmant, Jo€l Deniaud. Facial envelope, labium superior alaeque nasi

morpho-physiologic integration and malocclusion // Journal of Dentofacial
Anomalies and Orthodontics. 2013. Vol. 16, Ne 2. P. 205.

—t

171

—



