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Introduction
Opacification in the nasal sinuses is a common finding on 

radiographic imaging studies and can be associated with various 
underlying etiologies, including rhinosinusitis and antiresorptive 
agent-related osteonecrosis of the jaw (ARONJ). Rhinosinusitis, an 
inflammatory condition affecting the paranasal sinuses, is a leading 
cause of nasal sinus opacification and is associated with significant 
morbidity. ARONJ, a severe complication of antiresorptive therapy, 
presents with exposed bone in the maxillofacial region and is often 
refractory to conventional treatment modalities. Understanding the 
relationships between nasal sinus opacification, rhinosinusitis, and 
ARONJ is essential for accurate diagnosis and effective management. 
This manuscript provides a comprehensive overview of the 
epidemiology, pathophysiology, clinical manifestations, diagnostic 
modalities, and treatment options for nasal sinus opacification, 
rhinosinusitis, and ARONJ, with a particular focus on the potential 
interplay between these entities [1-3].

Epidemiology: Nasal sinus opacification is a common radiographic 
finding, with a prevalence ranging from 10% to 40% in the general 
population [4]. The incidence of rhinosinusitis varies depending on 
the diagnostic criteria used but is estimated to affect approximately 
1 in 7 adults annually. ARONJ is a rare but potentially devastating 
complication of antiresorptive therapy, occurring in approximately 
1% to 10% of patients receiving these medications for osteoporosis or 
cancer treatment [5]. The incidence of ARONJ is higher in patients 
receiving intravenous bisphosphonates compared to those receiving 
oral bisphosphonates.

Pathophysiology: Nasal sinus opacification can result from various 
etiologies, including mucosal inflammation, fluid accumulation, and 
tumor growth. Rhinosinusitis can be classified as acute or chronic and 
may be further categorized as infectious or non-infectious based on the 
underlying etiology [6]. Infectious rhinosinusitis is commonly caused 
by viral or bacterial pathogens, while non-infectious rhinosinusitis 
may result from allergies, anatomical abnormalities, or environmental 
factors. ARONJ is thought to occur due to impaired bone remodeling 
and compromised vascularity in the maxillofacial region following 

treatment with antiresorptive agents, such as bisphosphonates or 
denosumab.

Clinical manifestations: Patients with nasal sinus opacification 
may present with symptoms such as nasal congestion, facial pressure, 
headache, and purulent nasal discharge. Rhinosinusitis can also cause 
fever, dental pain, and halitosis. In severe cases, complications such as 
orbital cellulitis or intracranial extension may occur. ARONJ typically 
presents with exposed bone in the maxillofacial region, which may be 
accompanied by pain, swelling, and purulent discharge. Patients with 
ARONJ may also experience loosening of teeth and soft tissue necrosis 
[7].

Diagnostic Modalities: The diagnosis of nasal sinus opacification 
is based on radiographic imaging studies, such as plain radiography, 
computed tomography (CT), or magnetic resonance imaging (MRI). 
CT is considered the gold standard for evaluating the paranasal 
sinuses due to its superior spatial resolution and ability to delineate 
bony anatomy. Rhinosinusitis is diagnosed based on clinical criteria, 
including symptoms and physical examination findings, supplemented 
by imaging studies when indicated. The diagnosis of ARONJ is 
established clinically and radiographically, with characteristic features 
including exposed bone, soft tissue necrosis, and lack of healing despite 
conservative management.

Treatment options: Management of nasal sinus opacification 
depends on the underlying etiology and may include medical therapy, 
such as antibiotics, corticosteroids, or nasal decongestants, as well as 
surgical intervention, such as functional endoscopic sinus surgery 
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Abstract
This manuscript explores the intricate relationships between opacification in the nasal sinuses, rhinosinusitis, and 

antiresorptive agent-related osteonecrosis of the jaw (ARONJ). Nasal sinus opacification, a common radiographic 
finding, can be associated with various underlying pathologies, including rhinosinusitis and ARONJ. Rhinosinusitis, 
characterized by inflammation of the paranasal sinuses, presents with symptoms such as nasal congestion, facial 
pain, and purulent nasal discharge. ARONJ, a severe complication of antiresorptive therapy, is characterized by the 
presence of exposed bone in the maxillofacial region. Understanding the relationships between these entities is crucial 
for accurate diagnosis and appropriate management. This manuscript reviews the epidemiology, pathophysiology, 
clinical manifestations, diagnostic modalities, and treatment options for nasal sinus opacification, rhinosinusitis, 
and ARONJ. Furthermore, it discusses the potential mechanisms underlying the association between nasal sinus 
opacification and ARONJ, highlighting the importance of interdisciplinary collaboration between otolaryngologists, 
dentists, and oncologists in the comprehensive management of patients at risk.
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(FESS) or sinus balloon dilation. Rhinosinusitis is typically treated with 
antibiotics for bacterial infections, along with supportive measures 
such as nasal saline irrigation and topical corticosteroids. In refractory 
cases, endoscopic sinus surgery may be necessary to improve sinus 
drainage and alleviate symptoms. Treatment of ARONJ is challenging 
and often requires a multidisciplinary approach involving conservative 
measures such as pain control, antimicrobial therapy, and oral hygiene 
instructions, as well as surgical intervention for sequestrectomy or 
debridement of necrotic tissue.

Interplay between Nasal Sinus Opacification, Rhinosinusitis, and 
ARONJ: While the precise mechanisms underlying the association 
between nasal sinus opacification and ARONJ remain unclear, several 
hypotheses have been proposed. It is hypothesized that chronic 
inflammation and altered bone metabolism in the paranasal sinuses 
may predispose patients to the development of ARONJ, particularly 
in the setting of antiresorptive therapy. Furthermore, compromised 
vascularity and impaired wound healing in patients with ARONJ 
may contribute to the persistence of mucosal inflammation and sinus 
opacification. Additional research is needed to elucidate the complex 
interplay between these entities and identify strategies for prevention 
and management [8-10].

Conclusion
Opacification in the nasal sinuses is a common radiographic finding 

that can be associated with various underlying etiologies, including 
rhinosinusitis and ARONJ. Understanding the relationships between 
these entities is essential for accurate diagnosis and appropriate 
management. This manuscript provides a comprehensive overview of 
the epidemiology, pathophysiology, clinical manifestations, diagnostic 
modalities, and treatment options for nasal sinus opacification, 
rhinosinusitis, and ARONJ, highlighting the importance of 
interdisciplinary collaboration in the comprehensive care of affected 
patients. Further research is needed to elucidate the underlying 

mechanisms linking these entities and identify optimal strategies for 
prevention and management. 
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