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Abstract: The purpose of this study was to determine the course of the main septum (MS) in the sphenoid 
sinuses in the adult population. 
M a t e r i a l s  a n d  M e t h o d s: 296 patients (147 females, 149 males), who did not present any pathology 
in the paranasal sinuses, were included in this retrospective analysis of the computed tomography (CT) 
scans. Spiral CT scanner (Siemens Somatom Sensation 16) was used in order to glean the images of the 
paranasal sinuses, using standard procedure, in the option Siemens CARE Dose 4D, without using any 
contrast medium. Secondary reconstructions of the sagittal and frontal planes were obtained using multi-
plans reconstruction (MPR) tool after obtaining transverse planes in the first instance. 
R e s u l t s: The course of the MS changed the most often from the anterior to the posterior part of the 
sphenoid sinuses. Such situation took place in 83.78% of the patients, in 32.43% of whom a clear shift to 
the lateral side was noticed only in the posterior part of the MS: in 18.24% of the patients to the right side, 
and in 14.19% of the patients to the left side. In 17.57% of the patients the lateral shift was visible in both 
anterior and posterior parts of the septum, where in 9.46% of the patients it was from the left side to the 
right, whereas in 8.11% of the patients the shift took place from the right side to the left. The MS had the 
shape of the letter ‘C’ in 22.29% of the cases, and 11.82% had the typical shape of the letter ‘C,’ and in 
10.47% of the patients it paralleled the inverted letter ‘C’ (upside down). Amongst the types of the MS 
shifting directions the rarest was the MS that resembled the letter ‘S’ — 11.48% of the patients. In 5.74% of 
the cases it looked like the typical letter ‘S,’ and in 5.74% of the cases it was similar to the inverted letter ‘S.’ 
Only 16.22% of the cases had the MS that did not change its course nor its shape and ran medially in the 
sagittal plane from the anterior to the posterior part of the sinuses. 



C o n c l u s i o n s: In furtherance of reducing the risk of problems occurring during a surgery in the 
paranasal sinuses, it is prudent to have a CT scan done in all the patients beforehand, due to the high 
prevalence of the anatomical variations in the sinuses.  
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Introduction 

The sphenoid sinuses have to this day been a subject to numerous evaluations, as their 
anatomy is vastly varied and so far no single variant has been assigned as the “typical” 
appearance of the sphenoid sinuses [1–10]. 

It goes without a saying that it is imperative for a surgeon to be well acquainted 
with the anatomy of the operating region and the sphenoid sinuses neighbor with 
many neurovascular entities, some of which still remain unbeknown to doctors and 
tutees (e.g. the route of parasympathetic innervation of sphenoid and ethmoid si-
nuses) [11]. Appropriate preprocedural planning undoubtedly diminishes the risk of 
surgical iatrogenic complications [12–21]. 

Understandably, computed tomography (CT) remains the diagnostic method of 
choice whilst evaluating osseous structures, as it facilitates appropriate distinction of 
anatomical variants present. Notwithstanding, modern technologies such as virtual 
dissection tables might come in handy in more complicated evaluations [22], but 
classical methods still find their use (e.g. lateral cephalometric radiographic assess-
ments in orthodontics) [23]. 

Functional endoscopic sinus surgery (FESS) is a rapidly developing branch of 
medicine [24, 25] that has been assigned as the method of choice in surgical treatment 
of the chronic paranasal sinusitis. Its advantages include namely the possibility to gain 
access into otherwise troublesome regions and minimized collateral iatrogenic da-
mage in juxtaposition to classical surgeries [25, 26]. Henceforth, the detailed knowl-
edge of the course of the main septum in specific population settings is required from 
those undertaking said procedures. 

Materials and Methods 

296 patients (147 females, 149 males) were referred to the Department of Medical 
Imaging of the University Hospital in Kraków. People over 18 years of age, without 
any visible / confirmed pathology in the sphenoid sinuses, were included in this 
retrospective analysis of the paranasal sinuses CT scans. Notwithstanding, the patients 
who suffered from a head injury or underwent a surgical procedure involving nasal, 
orbital or cranial basis regions, were excluded from the research group. 
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Standard procedure in the option Siemens CARE Dose 4D applied while obtaining 
the CT scans of the paranasal sinuses, using spiral CT scanner (Siemens Somatom 
Sensation 16). No contrast medium was given to the patients. Sagittal and frontal 
planes were obtained by using the multiplans reconstruction — MPR tool. Siemens 
Volume Wizard diagnostic station was used in order to evaluate the data. 

The analysis of the obtained images involved the change in the course of the main 
septum (MS) — the septum regarded as undergoing a course shift was considered as 
such when it changed its direction in the paranasal sinuses from the median or 
paramedial to the lateral side (relative to the median line). What is more, the location 
of the MS basing on its course on the transverse planes obtained via CT scans was 
studied, involving the classification of the septa into groups. 

Results 

A deflection in the course of the MS was visible the most often from the anterior to the 
posterior part of the sphenoid sinuses. Such situation took place in 248 of the cases 
(120 females, 128 males). In 96 patients (45 females, 51 males) there was a clear shift to 
the lateral side of only the posterior part of the septum: in 54 of them (23 females, 
31 males) to the right side, and in 42 of them (22 females, 20 males) to the left side. 
52 patients (23 females, 29 males) had the septum that changed its course to the lateral 
side in both anterior and posterior parts, but in 28 cases (11 females, 17 males) it 
occurred from the left side to the right side, and in 24 cases (12 females, 12 males) 
from the right side to the left side. The MS took the shape of the letter ‘C’ in 66 patients 
(33 females, 33 males), 35 of whom had the typical shape of the letter ‘C’ (17 females, 
18 males), and in 31 cases it resembled the inverted letter ‘C’ (16 females, 15 males). 
The rarest variant of the MS shifting its course - when it paralleled the letter ‘S’ — was 
seen in 34 patients (19 females, 15 males), where in 17 cases it took the shape of the 
typical letter ‘S’ (12 females, 5 males), and in 17 patients it resembled the inverted 
letter ‘S’ (7 females, 10 males). Only in 48 patients (27 females, 21 males) the MS did 
not shift its course nor its shape, and ran medially in the sagittal plane from the 
anterior to the posterior part of the sinuses. 

No statistically significant relations were found between the types of the course of 
the MS and gender (p = 0.19, Chi2 test). The percentage distribution of the afore-
mentioned types is very approximate between both males and females. In 80% of 
females and 80% of males, the MS had a different course to the medial one. No 
statistical significance was noticed while analysing the relations of the sorts of the 
course of the MS and gender (p = 0.561, Chi2 test). In both groups of males and 
females, the percentage distribution of the course of the MS is very similar (Table 1 
and 2, Fig. 1–14). 
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Table 1. The course of the main septum (MS). 

The course of the MS F F% M M% F + M F + M% 

Non-medial course 120 81.63% 128 85.91% 248 83.78% 

Medial course 27 18.37% 21 14.09% 48 16.22%  

MS — main septum, non-medial course — the MS shifting its course from the anterior to the posterior part of the 
sphenoid sinuses, F — females, F% — the percentage of females, M — males, M% — the percentage of males.  

Table 2. The course of the main septum shifting its direction from the anterior to the posterior part 
of the sphenoid sinuses. 

The course of the MS F F% M M% F + M F + M% 

Other course 27 18.37% 21 14.09% 48 16.22% 

Post. dex. 23 15.65% 31 20.81% 54 18.24% 

Post. sin. 22 14.97% 20 13.42% 42 14.19% 

Ant. et post. dex. 11 7.48% 17 11.41% 28 9.46% 

Ant. et post. sin. 12 8.16% 12 8.05% 24 8.11% 

C 17 11.56% 18 12.08% 35 11.82% 

Inverted C 16 10.88% 15 10.07% 31 10.47% 

S 12 8.16% 5 3.36% 17 5.74% 

Inverted S 7 4.76% 10 6.71% 17 5.74%  

MS — main septum, F — females, F% — the percentage of females, M — males, M% — the percentage of males, post. 
dex. — the shift of only the posterior part of the septum to the right, post. sin. — the shift of only the posterior part of 
the septum to the left, ant. et post. dex. — the shift of both the anterior and posterior parts of the septum to the right, 
ant. et post. sin. — the shift of both the anterior and posterior parts of the septum to the left, C — the MS in the shape 
of letter ‘C,’ inverted C — the MS in the shape of the inverted letter ‘C,’ S — the MS in the shape of the letter ‘S,’ 
inverted S — the MS in the shape of the inverted letter ‘S.’ 

Fig. 1. The frequency prevalence of the main septum (MS) course in the total research group. 
1 — non-medial course of the MS (83.78%), 2 — medial course of the MS (16.22%). 
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Fig. 2. The percentage distribution of the types of courses of the main septum in females and males. 

Fig. 3. The frequency prevalence of the course of the MS shifting its direction from the anterior to the 
posterior part of the sphenoid sinuses in the total research group. 
1 — the shift of only the posterior part of the septum to the right (18.24%), 2 — the shift of only the posterior part of 
the septum to the left (14.19%), 3 — the shift of both anterior and posterior parts of the septum to the right (9.46%), 
4 — the shift of both anterior and posterior parts of the septum to the left (8.11%), 5 — the MS in the shape of the letter 
‘C’ (11.82%), 6 — the MS in the shape of the inverted letter ‘C’ (10.47%), 7 — the MS in the shape of the letter ‘S’ 
(5.74%), 8 — the MS in the shape of the inverted letter ‘S’ (5.74%). 
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Fig. 4. The frequency prevalence of the course of the main septum (MS) in the total research group — 
cumulative data. 
1 — the medial course (16.22%), 2 — the shift of only the posterior part of the septum to the right (18.24%), 3 — the 
shift of only the posterior part of the septum to the left (14.19%), 4 — the shift of both anterior and posterior parts of 
the septum to the right (9.46%), 5 — the shift of both anterior and posterior parts of the septum to the left (8.11%), 
6 — the MS in the shape of the letter ‘C’ (11.82%), 7 — the MS in the shape of the inverted letter ‘C’ (10.47%), 8 — the 
MS in the shape of the letter ‘S’ (5.74%), 9 — the MS in the shape of the inverted letter ‘S’ (5.74%). 

Fig. 5. The percentage distribution of the course types (aforementioned) of the main septum in females 
and males. 
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Fig. 6. A CT scan of the paranasal sinuses, transverse plane. The shift of only the posterior part of the 
septum to the right. 

Fig. 7. A CT scan of the paranasal sinuses, transverse plane. The shift of only the posterior part of the 
septum to the left. 
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Fig. 8. A CT scan of the paranasal sinuses, transverse plane. The shift of both the anterior and posterior 
parts of the septum to the right. 

Fig. 9. A CT scan of the paranasal sinuses, transverse plane. The shift of both the anterior and posterior 
parts of the septum to the left. 
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Fig. 10. A CT scan of the paranasal sinuses, transverse plane. The main septum in the shape of the 
letter ‘C.’ 

Fig. 11. A CT scan of the paranasal sinuses, transverse plane. The main septum in the shape of the 
inverted letter ‘C.’ 
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Fig. 12. A CT scan of the paranasal sinuses, transverse plane. The main septum in the shape of the 
letter ‘S.’ 

Fig. 13. A CT scan of the paranasal sinuses, transverse plane. The main septum in the shape of the 
inverted letter ‘S.’ 
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When the MS shifted its course, in 32 patients (10 females, 22 males) it co-formed 
a part of the posterior part of one of the sphenoid sinuses: right sphenoid sinus in 21 
cases (6 females, 15 males), left sphenoid sinus in 11 cases (4 females, 7 males). The 
co-formation of the part of the wall of the right sphenoid sinus took place in 10 
patients (5 females, 5 males) whose posterior part of the MS shifted to the right 
and in 11 patients (1 female, 10 males) whose anterior and posterior parts of the 
MS shifted from the left to the right. The co-formation of the part of the wall of the left 
sphenoid sinus was visible in all 11 patients (4 females, 7 males) where the posterior 
part of the MS shifted to the left (Table 3, Fig. 15). 

Fig. 14. A CT scan of the paranasal sinuses, transverse plane. The medial course of the main septum. 

Table 3. Co-formation of a part of the posterior wall of the sinus not dominated by the main septum 
(MS).  

F F% M M% F + M F + M% 

RSS MS post. dex. 5 3.4% 5 3.36% 10 3.38% 

RSS MS ant. et post. dex. 1 0.68% 10 6.71% 11 3.72% 

LSS MS post. sin. 4 2.72% 7 4.7% 11 3.72% 

LSS MS ant. et post. sin. 0 0% 0 0% 0 0%  

RSS — right sphenoid sinus, MS post. dex. — the course of the MS with the shift of only the posterior part to the right, 
MS ant. et post. dex. — the course of the MS with the shift of both anterior and posterior parts to the right, LSS — left 
sphenoid sinus, MS post. sin. — the course of the MS with the shift of only the posterior part to the left, MS ant. et post. 
sin. — the course of the MS with the shift of both anterior and posterior parts to the left. 
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A statistically significant relation was found between the type of the co-formation of 
a part of the posterior part of the sinus, or its absence, with gender (p = 0.036, chi2 test). 
LSS MS ant. et post. sin. variant was not taken into the consideration in this study, since 
its prevalence was 0% in both females and males. The analysis of the results shows that 
the RSS MS post. dex., as well as the change’s absence appear with the same frequency in 
both groups: females and males, but the two remaining types are definitely more common 
in the male group — RSS MS ant. et post. dex. 10 out of 11 cases were males (90.9%) 
and LSS MS post. sin. 7 out of 11 cases (63.6%) were males (Fig. 16–18). 

Fig. 15. The frequency of the co-formation of a part of the posterior wall of the sinus not dominated by 
the main septum (MS) in the total research group. 
1 — the co-formation of a part of the posterior wall of the right sphenoid sinus, the course of the MS with the shift of 
only the posterior part to the right (3.38%); 2 — the co-formation of a part of the posterior wall of the right sphenoid 
sinus, the course of the MS with the shift of both anterior and posterior parts to the right (3.72%); 3 — the 
co-formation of a part of the posterior wall of the left sphenoid sinus, the course of the MS with the shift of only the 
posterior part to the left (3.72%); 4 — the co-formation of a part of the posterior wall of the left sphenoid sinus, the 
course of the MS with the shift of both anterior and posterior parts to the left (0%). 

Fig. 16. The percentage distribution of the co-formation of the posterior part of the sinus not dominated 
by the main septum (MS) or with no apparent shift in the course of the MS in females and males. 
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Fig. 17. The frequency of the co-formation of the part of the posterior wall of the sinus not dominated by 
the main septum (MS) in the total research group — variations between genders. 
1 — the co-formation of the part of the posterior wall of the right sphenoid sinus, the course of the MS shifting only in 
the posterior part to the right (females — 3.40%, males — 3.36%); 2 — the co-formation of the part of the posterior wall 
of the right sphenoid sinus, the course of the MS shifting in both anterior and posterior parts to the right (females — 
0.68%, males — 6.71%); 3 — the co-formation of the part of the posterior wall of the left sphenoid sinus, the course of 
the MS shifting only in the posterior part to the left (females — 2.72%, males — 4.7%); 4 — the co-formation of the part 
of the posterior wall of the left sphenoid sinus, the course of the MS shifting in both anterior and posterior parts to the 
left (females — 0%, males — 0%). 

Fig. 18. A CT scan of the paranasal sinuses, transverse plane. The dominant right sphenoid sinus. The 
course of the main septum shifts to the left and co-forms the posterior wall of the left sphenoid sinus 
(non-dominant). 
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Discussion 

The results from this study show that the MS shifting its course is the most common 
variant, noted in 83.78% of the patients. Table 4 presents the comparison between the 
current study and the previously published papers [26–39]. 

Table 4. The frequency prevalence of the course of the main septum (MS). 

(med. — medial course, dex. — shift to the right, sin. — shift to the left, post. dex. — shift of only the 
posterior part of the septum to the right, post. sin. — shift of only the posterior part of the septum to 
the left, ant./post. dex. — shift of both the anterior and posterior parts of the septum to the right, 
ant./post. sin. - shift of both the anterior and posterior parts of the septum to the left, C — the course 
in the shape of the letter ‘C’, inv. C — the course in the shape of the inverted letter ‘C’, S — the 
course in the shape of the letter ‘S’, inv. S — the course in the shape of the inverted letter ‘S’). 

Author  
(materials  

and methods) 

med. dex. sin. post. 
dex. 

post. 
sin. 

ant./ 
post. 
dex. 

ant./ 
post. 
sin. 

C inv. 
C S inv. 

S 

% 

Tan and Ong  
(48 skulls, endoscopic 
and dissection study) 

16.6 27.1 56.3 — — — — — — — — 

Battal et al. (314 CT 
angiography) 17.7 43.3 38.9 — — — — — — — — 

Hammer and Radberg  
(120 skulls in RTG and 
CT scans and 103 RTG) 

25 

Elwany et al. 1983 (100 
RTG, 100 RTG skulls, 
50 skulls — dissection 
study) 

27 — — 43 30 18 8 

Anusha et al.  
(300 CT scans) 28.67 — — 10.33 14.67 — — — — — — 

Kinnman  
(80 skulls, dissection 
study) 

40 33.75 21.25 — — — — — — — — 

Lupascu et al.  
(200 CT scans) 38 — — — — — — — — — — 

Lee et al.  
(100 CT scans) 32 — — — — — — — — — — 

Dundar et al.  
(218 CT scans) 64 — — — — — — — — — — 
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The septation of the sphenoid sinus is said to result from the fusion of the 
trabecular cartilage that forms the sella turcica when ossified and hence could be 
responsible for the creation of sphenoid sinus septum / septa if the process was to 
continue caudally towards the diaphysis of the sphenoid bone [40]. Notwithstanding, 
exact mechanisms and reasons as to why in some individuals there is a single septum 
and more in others remain eluded. 

The clinical importance of the MS during a surgery is that it can represent the 
midline, should it be found in the midline on the preoperative planning using CT, and 
hence aid in spatial orientation during the procedure [40]. However, medical profes-
sionals need to be vigilant of the possibility of the MS shifting its course, a common 
variant as shown in the current study. 

Conclusions 

• The MS changes its course most often from the anterior to the posterior part of 
the sphenoid sinuses. 

• In the majority of the patients studied, the shift of only the posterior part of the 
septum to the right was visible. 

• The great variance in the anatomy of the paranasal sinuses may complicate the 
surgical procedures undertaken in the aforementioned region, hence a CT scan is 
advisable in all the patients who are to undergo such an invasive procedure in 
order to alleviate the surgical risks. 
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Kayalioglu et al.  
(180 MRI scans, 77 
skulls — dissection 
study) 

64 — — — — — — — — — — 

Sareen et al. (20 skulls, 
dissection study) ? 

Tan and Chong (-) ? 

Cope (-) ? 

Yune et al. (-) ? 

Jaworek-Troć et al.  
(296 CT scans) 16.22 27.7 22.3 18.24 14.19 9.46 8.11 11.82 10.47 5.74 5.74  

Table 4. Cont. 
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