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Abstract  
 

Hippocrates, the "Father of Rhinology," provided detailed descriptions of nasal polypoidal tumors and nasal complex from 

460-370 B.C. His writings are the earliest known sinus anatomy, with anatomists studying primates and mammals focusing 

on paranasal air sinuses. This systematic review explores the link between anatomical variations in the sinonasal region 

and sinus pathology, providing a comprehensive understanding of the prevalence, types, and clinical implications, thereby 

aiding clinicians in making informed decisions and improving patient outcomes. A thorough search of PubMed, Google 

Scholar, Research Gate and PRISMA guidelines were used to perform this review, with subjects related to the study's title 

as the primary search criteria. We used the following search terms: nasal blockage, paranasal sinus, sinus pathology, and 

nasal-respiratory complex. Anatomical variations in the ostiomeatal complex, found in 83.5% of cases, significantly impact 

sinus drainage and ventilation, leading to sinus pathology. Variations like deviated nasal septum, concha bullosa, and agger 

nasi cells obstruct mucus and air flow, causing sinusitis. Studies show a clear association between anatomical variations 

and chronic sinusitis, highlighting the importance of considering these variations when evaluating patients with sinus 

pathology. Nasal polyps are another common pathology associated with anatomical variations in the sinonasal region. 

Sinusitis is the most common condition affecting the nose and paranasal sinuses, which are affected by trauma, tumors, 

and sphenoid sinuses. Staphylococcus bacteria, found on skin and nasal cavities, can infect people. Sinonasal disease 

encompasses a range of illnesses, from inflammatory to malignant, and is the fifth leading cause of antibiotic use and the 

highest frequency across all age groups. Research indicates a correlation between anatomical variations in the sinonasal 

area and sinus pathology, particularly in patients with chronic rhinosinusitis. Careful assessment and CT are crucial for 

identifying and treating these variations. Further research is needed to fully understand the clinical implications of these 

variations, as they can significantly impact sinus pathology and the management of sinus conditions. 

Keywords: Ostiomeatal Complex, Concha Bullosa, Agger Nasi, Nasal Polyps, Rhinosinusitis. 
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INTRODUCTION 
Hippocrates is considered the "father of 

rhinology", as he provided a detailed description of 

polypoid tumours of the nose as early as 460–370 BC. In 

400 BC, Hippocrates wrote that the nose serves as a 

reservoir for the removal of brain mucus. The writings of 

Hippocrates are the earliest known mention of the nasal 

complex [1]. Six hundred years later, the Greek 

anatomist Galen mentioned the anatomy of the paranasal 

sinuses, although none of the sinuses are specifically 

mentioned in his writings [2]. Anatomists studying 

primates and mammals in general have long been 

particularly interested in the anatomy of the paranasal 

sinuses; clinically oriented researchers in human 

anatomy have probably written the majority of the 

literature on this topic. The practise of medicine today is 

increasingly practical, technical, and specialised, and 

physicians are generally unaware of how it has changed 

over time. Therefore, all physicians must have at least a 

general understanding of the background knowledge of 

the anatomy they are treating, as this will give them a 

deep understanding of their specialty [3]. The nose and 

paranasal sinuses are anatomically and physiologically 
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interconnected and form an entire system with very 

specific functions. These include cooling, filtering, and 

warming the inhaled air and possibly triggering an 

immune response to allergens, pollutants, and other 

particles to prevent damage to the delicate tissues of the 

lower airways. The anatomy of this area is subject to 

recurrent anatomical changes, which are a major factor 

in the inadequate drainage of the paranasal sinuses, 

typically leading to chronic sinusitis [4]. According to 

certain theories, the transfer of positive air pressure from 

the nasopharynx to the paranasal sinuses is essential for 

proper development. As a result, any restriction within 

the nasal-respiratory complex could prevent normal 

growth [5]. 

 

MATERIALS AND METHODS 
The present review was conducted according to 

the Preferred Reporting Items for Systematic Reviews 

and Meta-Analysis (PRISMA) guidelines. We 

performed a thorough research on Google Scholar, 

Research Gate, and PubMed by using the search terms 

paranasal sinus anatomical variations and sinus disease, 

sinusitis, and mucosal disease. In many studies, it has 

been statistically established that certain anatomical 

variations increase the risk of sinus disease. On the other 

hand, the rest of the collected studies failed to show any 

statistically significant correlation between anatomical 

variants and sinus pathology. 

 

Objective: 

The objective of this systematic review is to 

summarize the current understanding of the association 

between anatomical variations in the sinonasal region 

and sinus pathology [6]. 

 

By analyzing the available literature, this 

review aims to provide a comprehensive overview of the 

prevalence, types, and clinical implications of 

anatomical variations in the sinonasal region. This 

information can help clinicians make more informed 

decisions about diagnosis and treatment options, 

ultimately improving patient outcomes [7]. Overall, 

understanding the relationship between anatomical 

variations in the sinonasal region and sinus pathology is 

crucial for providing effective and personalized care to 

patients with sinus-related issues. 

 

REVIEW OF LITERATURE 
1. Anatomy of Paranasal Sinuses: 

The ancient Egyptians were the first to discover 

paranasal sinuses within the skull's bones. Egyptians 

may have been aware of the maxillary sinuses if they 

were familiar with the nature of the maxillary bones, 

which is supported by medical texts from 3700 to 1500 

BC [8]. The Edwin Smith Papyrus, which dates to around 

1600 BC, indicates that the ancient Egyptians were 

similarly concerned with the treatment of nose fractures 

and injuries [9]. The most astounding evidence, however, 

is that during mummification, Egyptians employed 

specialised tools to extract the brain through the nasal 

canal, most likely through the ethmoid cells [10]. For this 

reason, the ancient Egyptians are regarded as the 

innovators of sinus surgery. In his book "De Humani 

Corporis Fabrica," published in 1543, the eminent 

Renaissance anatomist Andreas Vesalius (1514–1564) 

provided an unsatisfactory description of the paranasal 

sinuses. In addition, Vesalius seldom illustrated the 

paranasal sinuses, despite the abundance of anatomical 

illustrations in his work. Vesalius described the paranasal 

sinuses as having two functions: reducing the weight of 

the bone and assisting in the development of the voice 

[11, 12]. 

 

The maxilla, frontal, sphenoid, and ethmoid 

bones all contain chambers called paranasal sinuses. 

They contain air and have a muco-periosteum lining. 

Through comparatively tiny openings, they interact with 

the nasal cavity. The mucous membrane secretes mucus, 

which is transported into the nose by the cilia of the 

columnar cells. The syphon action produced when the 

nose is blown helps to drain the mucus as well. While the 

sphenoidal sinus and posterior ethmoidal sinus open into 

the spheno-ethmoidal recess above the superior concha, 

the maxillary sinus, frontal sinus, anterior, and middle 

ethmoidal sinuses enter into the middle meatus of the 

nose. In order to identify some pathophysiology and 

influence the course of medical treatment, it becomes 

essential to evaluate the anatomy of the paranasal sinuses 

in all its variations [13]. 

 

2. Anatomical Variants: 

The anatomy of this area is subject to recurrent 

anatomical alterations, which are a significant factor in 

the defective drainage of the sinuses, which typically 

leads to chronic sinusitis [14]. Anatomical variations of 

the ostiomeatal complex in various studies were 

discovered in 83.5% of cases [15], a rate that falls within 

the range of frequencies noted by previous authors. 

Bolger et al., [16], reported a frequency of 64.9%, Pérez-

Pias et al., [17], reported a frequency of 67%, Tonai & 

Baba [18], reported a frequency of 75%, and Earwaker 

[19], reported of 93%. 

 

Anatomical variations in the sinonasal region 

can significantly impair drainage and ventilation of the 

paranasal sinuses and lead to the development of sinus 

pathology [20]. The presence of anatomical variations 

such as deviated septum, concha bullosa and agger nasi 

cells can impede the natural flow of mucus and air in the 

sinuses, resulting in impaired drainage and ventilation. 

This can lead to mucus buildup, inflammation and 

bacterial growth, and may lead to the development of 

sinusitis. While some studies have failed to demonstrate 

a statistically significant association between anatomical 

variants and sinus pathology [21], other studies have 

shown a clear association between anatomical variants 

and chronic sinusitis [22]. Therefore, clinicians should 

consider the presence of anatomical variations when 
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evaluating patients with sinus pathology to determine 

appropriate treatment options. 

 

Nasal polyps are another common pathology 

associated with anatomical variations in the paranasal 

sinuses. Studies have shown a clear association between 

anatomical variations, such as deviated septum and 

concha bullosa, and the development of nasal polyps [7]. 

The presence of anatomical variations can lead to chronic 

inflammation and irritation in the nasal cavity, which 

promotes the growth of polyps. 

 

Sinus Pathology: 

The nose and paranasal sinuses are susceptible 

to a number of diseases. The pairs of paranasal sinuses 

include the frontal sinus, maxillary sinus, maxillary 

sinus, and sphenoid sinus. Sinusitis is the most common 

disease. Other diseases that affect the nose include 

trauma, tumours of the paranasal sinuses, and tumours 

that originate in the nose. Staphylococcus bacteria are 

commonly found on our skin and in our nasal cavities. 

These bacteria are mostly benign, but if they enter the 

body through a skin lesion, they can infect humans. 

Sinonasal diseases refer to a wide range of diseases and 

conditions that affect the sinuses and nasal passages. 

Sinonasal pathologies encompass a wide spectrum of 

diseases ranging from inflammatory to malignant [23]. 

Allergies and respiratory infections are the main causes 

of sinus diseases as they cause changes in the mucosa of 

the sinuses that can lead to sinusitis [24, 25]. Chronic 

sinusitis has been considered. Sinusitis, which is 

considered a chronic disease, is the fifth most common 

cause of antibiotic use [25], and has the highest incidence 

in all age groups. 

 

CONCLUSION 
The present study highlights the possible 

relationship between some anatomical variations of the 

sinonasal area and pathologies of the paranasal sinuses. 

Careful evaluation and computed tomography (CT) in 

patients with chronic rhinosinusitis is needed, especially 

in those undergoing endoscopic surgery, to identify and 

treat anatomic variations of the sinuses that may be 

correlated with rhinosinusitis. Due to the conflicting 

results in the literature, further studies are needed to 

clarify the impact of anatomical variants in the paranasal 

sinuses. 

 

In summary, anatomical variations in the 

sinonasal region can have a significant clinical impact on 

sinus pathology. Understanding the prevalence and 

impact of these variations is crucial for accurate 

diagnosis and treatment of sinus disease. This systematic 

review highlights the association between anatomical 

variations and chronic sinusitis and nasal polyps. 

Accurate diagnosis and assessment of anatomical 

variations is essential for effective medical treatment, 

and in some cases surgical treatment may be required. 

Further research is required to fully understand the 

clinical implications of anatomical variations in the sinus 

region, but this review provides valuable insights for 

clinicians dealing with sinus pathology. 
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