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ABSTRACT 
 

Introduction and Aim: The anatomical variations in intersphenoidal septum (ISS) will affect the ease of surgery 

and risk of intraoperative injury to neurovascular structures. It is very important to assess the same in different 

populations using preoperative imaging. Hence the objective of this study is to determine the prevalence of 

anatomical variations of intersphenoidal septum and its pattern of attachment among Southern Indian population for 

better planning of surgery and avoid complications. 
 

Materials and Methods: A retrospective cross-sectional analysis of patients who underwent computed tomography 

paranasal sinus at a tertiary care hospital was done. Data from 186 cases in total were used in this study. The 

proportion of cases with intersphenoidal septa was the primary outcome evaluated, and the number, location, 

development, and point of termination of intersphenoidal septa were the secondary outcomes. Statistical software for 

social studies was used to analyse the data.  
 

Results: Absence of intersphenoidal septum was noted in 0.5% of cases with predominant sellar type of 

pneumatization. Also, single intersphenoidal septum (81.6%), right sided deviation of septum (48.1%), complete 

formation of intersphenoidal septum (92.4%) and protrusion of septum towards optic nerve canal (45.9%) were the 

common findings noted in this study.  
 

Conclusion: Anatomical variations of the intersphenoidal septum clearly signify that the surgeons should keenly 

note the variations before planning the surgery.  
 

Keywords: Intersphenoidal septum; anatomical variation; computed tomography; optic nerve canal. 
 

INTRODUCTION 
 

he sphenoid sinus, which is situated in the 

middle cranial fossa, is completely developed at 

the age of 14 (1). Due to its various extensions, 

cavernous sinus, the optic nerve, frontal lobe, internal 

carotid artery, cranial nerves 3 to 6, pituitary gland, 

and ventral surface of the brain stem are all in close 

proximity to it (2, 3).Pneumatization of the sphenoid 

sinus can occur in different ways and to various 

degrees. Recesses, prominences, and impressions 

made by neurovascular structures coursing beneath the 

bone are a few crucial surgical landmarks that may 

serve as indications for locating these vital structures, 

lowering the risk of injury during the procedure (4). 
 

The main sphenoid sinus cavity is formed by 

pneumatization of the sphenoid from the 

presphenoidal (front) to the postsphenoidal (back) 

centres. The greater and lesser wings, as well as the 

anterior clinoid and pterygoid processes, are 

pneumatized as a result of aeration of the more 

peripheral ossification centres. It is believed that the 

lines of fusion between the different ossification 

centres represent the zones of relative resilience to 

pneumatization. The sphenoid sinus's complex 

internal septation is explained by the fact that the 

fusion lines' residual bony crests and ridges still exist 

(5). 
 

Particularly in the case of the bulging variant, 

intrasinus septa can insert posteriorly onto the internal 

carotid artery canal, adding the risk of vessel damage 

with potentially fatal results. The optic nerve and 

internal carotid artery may bulge and dehisce within 

the sinus (6, 7). In 75% of instances, well pneumatized 

sinuses have the optic nerve impression on the lateral 

sinus wall, which can be seen endoscopically and 

functions as a guiding landmark to avoid (7). The 

sphenoid sinus ostium opens in the lower portion of 

the anterior wall, medial and posterior, as opposed to 

the superior turbinate tail, which is an essential 

landmark for its recognition. In proximity to the 

hypophysis, the sphenoid's upper wall is located. The 

sphenoid bone's tuberculum sellae and dorsum sellae, 

two prominences that indicate the upper extension of 

the clivus, respectively, border the sella turcica (8). 

The lateral cavernous sinus is traversed by the internal 

carotid artery, abducens nerve, oculomotor nerve, 

trochlear nerve, and ocular branch of the trigeminal 

nerve. 
 

Additionally, it assists in the identification of 

anatomical variations, which has significant 

consequences for the clinical decisions made during 

surgical interventions. A variety of findings connected 

to typical pneumatization processes within the sinus 

cavities and surrounding marrow spaces are visible on 

paranasal sinus CT images (9). Anterior cranial fossa 

T 

418



Namasivaya et al: Radiological study of variations in intersphenoidal septum …. cross-sectional study 

DOI: https://doi.org/10.51248/.v43i01.2657                                                                              Biomedicine- Vol. 43 No. 1: 2023 

hemorrhage, CSF leak, meningitis, injury to the 

internal carotid artery, or injury to the cavernous sinus 

are among the potential complications that could occur 

if the sinus surgery is carried out without awareness of 

individual anatomical variations (6). Surgeons 

investigated the trans-sphenoid approach for pituitary 

tumour surgeries in the new era of minimally invasive 

surgery, which gave the sphenoid sinus clinical 

importance (10). Therefore, it is crucial for 

understanding the intersphenoidal septum's (ISS) 

common and specific anatomical variations across the 

entire population.  
 

In order to improve the surgical outcome, the objective 

of this study is to identify the anatomical variations of 

the intersphenoidal septum which are most common in 

the Southern Indian population. 
 

METHODS 
 

A retrospective cross-sectional study was conducted 

among the cases those who underwent computed 

tomography (CT) paranasal sinus referred by the 

department of Otorhinolaryngology to the department 

of Radiodiagnosis at Chettinad Hospital and Research 

Institute, Kelambakkam during the months of October 

2020 to October 2021. Cases with CT paranasal sinus 

showing existing sphenoidal diseases, cases aged less 

than 18 years and CT suggestive of post-operative 

features of functional endoscopic sinus surgery were 

excluded from the study. During the study period a 

total of 241 CT paranasal sinus was done in the 

hospital and after excluding the cases based on 

exclusion criteria a total data of 186 cases were 

included in this study. 
 

All the CT paranasal sinus data were assessed for the 

patient’s age, gender, pneumatization pattern, 

presence or absence of ISS, its location either in 

midline, deviated to left side or right side, complete or 

incomplete in terms of development and the pattern of 

termination of ISS. The primary outcome assessed was 

the proportion of cases with ISS and the secondary 

outcomes were the assessment of number, location, 

development and point of termination of ISS. All the 

data were noted in a proforma and the same was 

entered in MS excel sheet by the researchers and these 

data were submitted to statisticians for analysis. 
 

Statistical analysis 
 

The SPSS version 20 was utilized for the analysis after 

the data from the MS Excel spreadsheet was 

converted. Calculated descriptive data included mean, 

standard deviation, and proportion.  
 

RESULTS 
 

In this study from the data collected from the 

computed tomography-paranasal sinuses, there were 

23.7% (44) of the participants between the age group 

of 18-30 years, 30.6% (57) of the participants were in 

the age group of 31-40 years, 26.3% (49) of the 

participants are in the age range of 41-50 years, in the 

age group of 51-60 years there were 19.4% (36) 

participants. Mean age of the study participants was 

found to be 44.7±13.9 years. In this study 52.2% (97) 

and 47.8% (89) of females and males, respectively, 

were included (Fig. 1). 

 

 

 

 
Fig.1: Demographic characteristics of the study participants 

 

 

The most common type of pneumatization found was 

sellar type among 91.9% (171) of the participants 

followed by pre sellar type which was found among 

7% (13) of the participants and Conchal type of 

pneumatization was seen among 1.1% (2) of the study 

participants. Among all the study participants 99.5% 

(185) of them had ISS while 0.5% (1) of the 

participants had no ISS (Fig. 2). 
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Fig. 2: Proportion of participants based on type of pneumatisation 

 

Based on the number of ISS, 81.6% of the patients had 

a single of ISS whereas 18.4% of the patients had 

double of ISS. For 48.1% of the patients of ISS was 

deviated to the right side (Fig. 3) while for 35.1% of 

the patients of ISS was deviated to the left side. 

However, for 16.8% of the participants of the ISS was 

located in the midline (Fig. 4). Complete development 

of the ISS was noted in 92.4% of the participants. 

Regarding pattern of termination of ISS, for 45.9% of 

the participants it was in the optic nerve canal for 

30.8% of the participants it was in ICA canal (Fig. 5, 

6) and for 23.2% of the participants the termination of 

ISS was in the bony lateral wall (Fig. 7). The various 

characteristics of the ISS were mentioned in the table. 

1. 
 

Table 1: Certain characteristics of ISS 
Variables Frequency Percentage 

No. of ISS 

Single  151 81.6 

Double  34 18.4 

Location of ISS 

Midline 31 16.8 

Right side deviation 89 48.1 

Left side deviation 65 35.1 

Complete development of ISS 

Yes  171 92.4 

No  14 7.6 

Pattern of termination of ISS 

Optic nerve canal 79 45.9 

ICA canal 52 30.8 

Bony lateral wall 40 23.2 

 

 

Fig. 3: Right deviation of ISS with accessory septum 

 
Fig. 4: ISS in midline 

 

 
Fig. 5: Right deviation of ISS with ICA termination 

 

 
Fig. 6: CT image showing point of ICA termination 

Type of pneumatization

Sellar Presellar Conchal
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Fig. 7: Lateral bony wall termination 

 

DISCUSSION 
 

In the present study, absence of ISS was noted in 0.5% 

of cases with predominant sellar type of 

pneumatization. Also, single ISS (81.6%), right sided 

deviation of septum (48.1%), complete formation of 

ISS (92.4%) and protrusion of septum towards optic 

nerve canal (45.9%) were the common findings noted 

in this study. It is very important to evaluate the 

anatomically critical structures like orbital contents, 

optic nerve, cribriform plate and sphenoid sinus. The 

common complications are haemorrhage, especially 

retrobulbar area may cause blindness. Other 

complications include optic nerve damage, loss of 

ocular motility, CSF leak, injury to internal carotid 

artery and cavernous sinus or injury to anterior cranial 

fossa (7). 
 

Raseman et al., (11) conducted a retrospective study 

in the United States and reported that the common 

sphenoid pneumatization patterns were sellar and 

postsellar types. In their study they reported that optic 

nerve protrusion and dehiscence was noted among 

17% and 6% of cases, respectively however internal 

carotid artery protrusion and dehiscence was noted 

among 30% and 5% of cases, respectively. In the 

present study most common types are sellar, optic 

nerve protrusion is 45.9% and ICA canal is 30.8%.  
 

Kapoor et al., (12) conducted a study among the 

population in West Bengal and reported that the mean 

age of patients was 33.5 years and 37.4 years for male 

and female participants, respectively. This mean age 

was slightly lesser than the mean age reported in this 

study. Single complete septum with sellar 

pneumatization was the most commonly reported 

pattern of ISS. Lateral recess (48.6%), Carotico-optic 

recess (24.3%) and onodi cell (5%) were also reported 

in their study. The present study reported the 

frequency of single complete septum was 81.6%. 

Kumar et al., (13) performed a study in Uttar Pradesh 

during 2019 and reported that single, double and 

multiple ISS was noted in 75%, 11.5% and 5.8% of 

cases, respectively and absence of ISS was reported 

among 7.7% of cases. This current study reported the 

absence of septum was comparatively less (0.5%). 

 

Degaga et al., (14) conducted a study in Ethiopia, in 

their study reported that the pneumatization pattern 

was conchal (2%), presellar (25.5%), sellar (50%) and 

postsellar (22.5%). Also, they reported 77.5% of cases 

with single complete septa, 11.5% of cases with single 

incomplete septa, 10% of cases with double septa and 

1% of cases without septa.  
 

Battal et al., (15) performed a study in Turkey and 

reported the proportion of cases with different patterns 

of pneumatization as presellar (18.2%), sellar (12.7%), 

postsellar (68.2%) and conchal (1%). They also 

reported that there was a significant difference in the 

mean distances between the deviated sphenoid septum 

and the internal carotid arteries deviation to the 

opposite sides. Dunder  et al., (16) in Turkey during 

2014, they reported that 60.5% of cases had single 

complete septum, 30.2% of cases had single 

incomplete septum, 2.7% of cases had double 

incomplete septum, 4.1% of cases had two complete 

septa and 2.2% of cases with no ISS. Also, they stated 

that 64% of cases had septum in the midline and 

protrusions of optic nerve and internal carotid artery 

were noted among 17.8% and 27.9% of cases, 

respectively.  
 

Priya et al., (17) conducted a study in Tamil Nadu, 

India and reported that in their study a single inter 

sphenoid sinus septum was noted in 83.3% of cases 

with midline, right and left side deviation of septum 

were noted in 11.4%, 33.9% and 21.9% of cases, 

respectively. However there was no ISS noted in 0.8% 

of cases. Termination of intersphenoidal septum to 

internal carotid canal and optic canal were reported in 

27.3% and 48% of cases, respectively.   Ngubane et  

al ., (18) in South Africa, in their study reported that 

absence of ISS was noted in 7.5 % of cases, single 

septum was noted in 65 % of cases and double septa 

was noted  in 22.5 % of cases. Also left sided deviation 

of ISS was more commonly noted in their study.  
 

Anusha et al., (19) conducted a study among South 

East Asian population and reported that the rates of 

optic nerve dehiscence, internal carotid artery 

dehiscence and internal carotid artery protrusion were 

reported as 7%, 3% and 10 %, respectively with optic 

nerve protrusion which was noted in 2.3 % of cases. 

Abdulghani et al., (20) performed a study in Sudan 

during 2021 and reported that in their study multiple 

septa were noted in 30% of cases, with 2 septa and 

three septa were noted among 20% and 10% of cases, 

respectively.  
 

Thakur et al., (21) conducted a study in Uttarakhand, 

India and reported that their study includes 60.5% of 

male participants with 89.5% of cases with sellar type 

of pneumatization and single intersinus septum was 

noted among 68% of cases. These findings are 

consistent with the findings of the present study. 

Vidian canal and Foramen rotundum were found to be 
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dehiscent among 40.5% and 6.38% of cases, 

respectively.  
 

CONCLUSION  
 

Due to these wide ranges of anatomical variations of 

the ISS in different populations, it is important for the 

surgeons to keenly note the variations in the computed 

tomography of paranasal sinuses before planning the 

surgery. Also it is recommended to consider each case 

with its unique features with respect to the anatomical 

variations of the ISS. The main purpose of computed 

tomography of paranasal sinus is to evaluate the 

anatomical variation thereby improving the surgical 

outcome and to avoid complications. 
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