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Abstract

Chronic rhinosinusitis (CRS) is a prevalent otorhinological disorder significantly impacting quality of life, healthcare
systems, and productivity worldwide. With advances in diagnostic modalities and therapeutic interventions, a
deeper understanding of its pathophysiology and management has emerged. This review explores contemporary
diagnostic techniques, including imaging and biomarkers, alongside evolving treatment paradigms such as biologics,
endoscopic sinus surgery (ESS), and targeted immunomodulatory therapies. The integration of multidisciplinary
approaches highlights the potential to revolutionize outcomes for CRS patients.
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Introduction

Otorhinology encompasses the diagnosis and management of
diseases affecting the ear, nose, and throat (ENT). Among these,
chronic rhinosinusitis (CRS) stands out due to its high prevalence
and significant socio-economic burden. Characterized by persistent
sinonasal inflammation, CRS is classified into two phenotypes:
CRS with nasal polyps (CRSWNP) and CRS without nasal polyps
(CRSsNP). This article explores recent advances in CRS diagnostics
and therapeutics to provide a holistic perspective on current trends
and future directions. CRS is broadly classified into two phenotypes
based on the presence or absence of nasal polyps: CRS with nasal
polyps (CRSWNP) and CRS without nasal polyps (CRSsNP). This
phenotypic distinction reflects underlying differences in pathogenesis,
immune response, and clinical manifestations. CRSWNP is commonly
associated with Type 2 inflammation, characterized by elevated levels of
interleukin (IL)-4, IL-5, and IL-13, whereas CRSsNP is predominantly
linked to non-Type 2 inflammation mediated by neutrophils. These
distinct immune pathways highlight the heterogeneity of CRS and
have prompted a shift toward endotype-driven classification systems
that guide personalized therapeutic approaches. The etiology of CRS is
multifactorial, involving a combination of environmental triggers, host
immune responses, microbial dysbiosis, and genetic predispositions.
Factors such as allergens, viral infections, bacterial biofilms, and
fungal colonization are recognized contributors to disease onset and
progression. Additionally, CRS often coexists with systemic conditions
such as asthma, aspirin-exacerbated respiratory disease (AERD), and
cystic fibrosis, further complicating its management. Recent advances
in diagnostic tools and treatment modalities have transformed the
landscape of CRS management. High-resolution imaging techniques,
such as computed tomography (CT) and magnetic resonance imaging
(MRI), allow detailed visualization of sinonasal anatomy and disease
extent. The identification of novel biomarkers has enhanced the
ability to stratify patients based on disease phenotype and predict
therapeutic response. Moreover, the advent of biologics—targeted
therapies designed to modulate specific immune pathways—has
revolutionized treatment for refractory cases of CRSWNP. In addition
to medical therapies, surgical interventions such as endoscopic sinus
surgery (ESS) have undergone significant innovation. ESS is now
guided by computer-assisted navigation systems and minimally
invasive techniques like balloon sinuplasty, improving precision and

patient outcomes. Concurrently, the integration of multidisciplinary
approaches involving otorhinologists, allergists, immunologists,
and pulmonologists underscores the importance of holistic care in
addressing the complex needs of CRS patients [1-5].

Discussion

Chronic rhinosinusitis (CRS) is a multifaceted condition that
has long challenged clinicians and researchers due to its complexity
and heterogeneity. Advances in diagnostic tools, an enhanced
understanding of its underlying mechanisms, and the development
of novel therapeutic interventions have significantly reshaped the
approach to CRS management. However, several challenges and
opportunities remain in optimizing outcomes for patients. High-
resolution imaging, such as computed tomography (CT) and magnetic
resonance imaging (MRI), has improved the ability to visualize
sinonasal pathology and anatomical variations. However, reliance on
imaging alone may lead to overdiagnosis or unnecessary interventions,
as radiological findings do not always correlate with symptom
severity. Incorporating biomarkers, such as periostin and eosinophilic
cationic protein (ECP), offers a promising avenue to bridge this gap
by providing objective measures of disease activity and phenotype.
The challenge lies in validating these biomarkers across diverse
populations and integrating them into routine clinical practice. The
recognition of CRS as a disease with distinct endotypes—Type 2 and
non-Type 2 inflammation—has paved the way for targeted therapies.
Biologics such as dupilumab, mepolizumab, and omalizumab have
demonstrated efficacy in controlling Type 2 inflammation, particularly
in CRSwWNP patients with severe, recalcitrant disease. While these
therapies represent a breakthrough, their high cost limits accessibility
for many patients, particularly in low-resource settings. Future research
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must focus on cost-effectiveness analyses and identifying predictors
of response to maximize the utility of biologics. Endoscopic sinus
surgery (ESS) remains a cornerstone for managing refractory CRS. The
adoption of minimally invasive techniques, such as balloon sinuplasty,
and the integration of computer-assisted navigation systems have
improved surgical precision and reduced complications. Despite these
advancements, ESS is not curative for all patients, particularly those
with systemic comorbidities such as asthma or aspirin-exacerbated
respiratory disease (AERD). Long-term studies are needed to evaluate
the durability of surgical outcomes and the role of postoperative
therapies in preventing disease recurrence. The complexity of CRS
underscores the need for a multidisciplinary approach. Collaboration
among otorhinologists, allergists, pulmonologists, and immunologists
ensures comprehensive care, particularly for patients with overlapping
conditions such as asthma or allergic rhinitis. Additionally, addressing
psychological comorbidities, such as anxiety and depression, is crucial,
as these significantly affect quality of life and treatment adherence. The
inclusion of mental health professionals in CRS care teams remains
underexplored but has the potential to enhance overall outcomes.
The integration of artificial intelligence (AI) in Otorhinology is poised
to revolutionize CRS diagnosis and management. Al algorithms can
analyze imaging data, predict surgical outcomes, and identify patients
likely to benefit from specific therapies. Similarly, nanotechnology
offers the potential for targeted drug delivery systems, enhancing the
efficacy of corticosteroids and biologics while minimizing systemic side
effects. However, the implementation of these technologies requires
rigorous validation, regulatory approval, and careful consideration of
ethical implications. Despite these advances, significant gaps remain
in CRS management. The exact mechanisms underlying non-Type 2
inflammation are poorly understood, limiting therapeutic options for
patients with CRSsNP [6-10].

Conclusion

The landscape of chronic rhinosinusitis management has
evolved significantly, driven by advancements in diagnostics,
biologics, and surgical techniques. A deeper understanding of the
disease's heterogeneity has facilitated the transition from one-size-
fits-all approaches to precision medicine. However, challenges
such as treatment accessibility, long-term efficacy, and addressing
psychological comorbidities remain pivotal areas of focus. By fostering
interdisciplinary collaboration, leveraging emerging technologies, and

addressing unmet needs, the field of otorhinology can continue to
improve outcomes for CRS patients and enhance their quality of life.
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