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INTRODUCTION 

The paranasal sinuses play a significant role in helping to 

protect the vital structures in the case of facial trauma , 

humidifying and warming inhaled air, lowering the 

relative weight of the skull and developing the voice 

resonance.1,2 These paired paranasal sinuses are the 

frontal, maxillary, ethmoid, and the sphenoid sinus differs 

from each other by their development process and their 

final shape.3 The ethmoid sinus and the maxillary sinus are 

developed around the third month of gestation and both 

sinuses are present at birth . Alternatively, The 

pneumatization of both the sphenoid sinus and the frontal 

sinus occur after birth.4,5 By 5 years of age, the sphenoid is 

pneumatized, while the frontal sinus is  Not formed fully 

before late adolescence.6  

The frontal sinus is one of the major paranasal sinuses that 

located behind the superciliary arch within the frontal 

bone.7 A bone septum, which is rarely situated in the 

midline, completely separates the two irregularly shaped 

frontal sinuses.8,9 The precise drainage system of the 

frontal sinus is based on its embryological development.10 

The Frontal sinus opens through the frontonasal recess into 

the middle meatus and will drain medial to uncinate (88%) 

and lateral to uncinate (12%) processes depending on the 

connection of the uncinate method.11 Among the paranasal 

sinuses, Frontal sinuses is the most challenging sinus is 
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because of its complex anatomy and close proximity to 

adjacent critical Structures.12  

The surgeons, should be aware of the normal anatomy of 

frontal sinus and its variations to understand the disease, 

its spread, and for the safe surgical outcomes. 

The aim of this study was to demonstrate the prevalence of 

anatomic variations of frontal sinus in people of southern 

region in Saudi Arabia. 

METHODS 

This retrospective study consists of 117 patients including 

both sexes with ages ranged from 18 to 80 years who were 

referred for paranasal sinuses CT scan from the department 

of otorhinolaryngology at Aseer central hospital. The data 

was collected during the period between January 2018 and 

January 2020. The images were obtained in coronal and 

axial sections with a 3 mm thickness. Using both the soft 

part window and the bony density window, anatomical 

variations of frontal sinuses were investigated. The 

absence of frontal bone pneumatization along a line drawn 

tangential to the supraorbital margin was aplasia of the 

frontal sinus. 

Inclusion criteria 

The patients with nasal obstruction, DNS and nasal 

polyposis. 

Exclusion criteria 

Pregnant women and younger than 18 years were excluded 

from the study. Patients with a history of skull base trauma 

that impair visualization of the frontal sinus. CT scans with 

fibro-osseous lesions that impaired the visualization of the 

frontal sinus. 

Sampling technique and statistical analysis  

All CT scan of patients recorded regarding their DNS and 

CB. All statistical analyses were performed using SPSS for 

Windows software (ver. 18.0; SPSS, Inc., Chicago, IL, 

USA). The significance of associations was tested using 

chi-square or Fischer exact tests. P values<0.05 were 

considered to indicate statistical significance. 

RESULT 

The study included 117 patients, 75 of whom were males 

(64%) and 42 of whom were females (36%) with ages 

ranging from 18 to 80 years. The prevalence of bilateral 

frontal sinus aplasia is 5.9% among Saudi individuals and 

3.4% is the prevalence of unilateral frontal sinus. The 

bilateral frontal sinus aplasia is more common in males 

compared to females as we can notice in the tables where 

the prevalence of bilateral frontal sinus aplasia is 4.2% in 

males and 1.7% in females while same prevalence in 

unilateral sinus aplasia, 1.7% in males and 1.7% in 

females. Moreover, the prevalence of left side frontal 

aplasia is 25% while the prevalence of right-side frontal 

aplasia is 75% in Unilateral frontal aplasia. 

 

Figure 1: Distribution of frontal sinus aplasia. 

 

Figure 2: Distribution of unilateral frontal sinus 

aplasia.   

 

Figure 3: Distribution of bilateral frontal sinus 

aplasia. 

 

Figure 4: Coronal computed tomography image of the 

paranasal sinuses. The image shows bilateral frontal 

(A) sinus aplasia, (B) right frontal sinus aplasia, and 

(C) left frontal sinus aplasia. 
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DISCUSSION 

In the 20th century , Schuller was the first to propose that 

this variation be developed with the aim of using it to 

identify unknown deceased people.13 Frontal sinuses, like 

fingerprints, may be distinguished from one another even 

in monozygotic twins.14  

The incidence of bilateral frontal sinus aplasia varies by 

population and ranges from 3% to 10%.15 However, in a 

few populations as Alaskan Eskimos and Canadian 

Eskimos, the frequencies are higher than usual, where it 

reaches 25% and 43%, respectively among Alaskan 

Eskimos male and Canadian Eskimos male. While it 

reaches 36% among Alaskan Eskimos female and 40% 

among Canadian Eskimos female.16,17 

In our research, right frontal unilateral aplasia was more 

prevalent than left frontal unilateral aplasia, with 75 

percent in the right and 25 percent in the left. 

Preoperatively, precise identification of the frontal sinus 

among multiplanar CT scans is essential in order to reduce 

the risk of complications during endoscopic sinus surgery. 

So, it is one of the disaster steps in endoscopic sinus 

surgery is to open no existing frontal sinus. That is why in 

this study we focused on the prevalence of frontal sinus 

aplasia to give the surgeon numbers that cannot be ignored 

to keep them alert preoperatively to depend on the 

radiological evaluation to assess the existence of frontal 

sinus. Moreover, frontal sinuses may act as a shock 

absorber against traumatic brain injury.  

Accordingly, patients with frontal sinus aplasia are at 

increased risk of traumatic brain injury. A study by Pajic 

et al reported that the impact-induced stress distribution 

and fracture pattern in the frontal region highly depend on 

the volume of the frontal sinus cavities. Frontal sinuses 

that are well-developed can help with survival by acting as 

‘shock absorber’ that protect surrounding vital structures 

and intracranial contents.18 

According to Yu et al, the volume of the frontal sinuses 

was 33% lower in patients with a brain contusion 

compared to patients without a brain contusion, indicating 

that the frontal sinuses have a protective advantage against 

frontal brain contusion.19 

CONCLUSION 

The prevalence of frontal sinus aplasia among individual 

of southern region in Saudi Arabia is almost near the same 

values among different populations. These figures on 

frontal sinus aplasia are critical in convincing surgeons to 

perform a preoperative CT scan of the paranasal sinuses 

and concentrate on the appearance of frontal sinuses on CT 

images to avoid unwanted complications during sinus 

surgeries. 
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