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Background: Skull radiographic examination is a very useful procedure for personal identification in cases of mass 

disasters and crimes where fragments of skull persist with no chance of identification based on dental structures. 
 
Aim: 

The study was performed to determine the uniqueness and reliability of combined frontal sinus (FS) and nasal septum 

(NS) patterns as observed on full skull projection on CBCT for personal identification. Material and Method: The 

retrospective study comprised of randomly selected 80 full skull projection on CBCT taken on Planmeca Proface Mid 

taken for other diagnostic purposes were evaluated for patterns of FS and NS. 80 healthy individuals with no history of 

previous head and neck trauma who were above the age of 20 years were included in the study. Individuals with a 

history of surgery of the frontal or nasal region and those below the age of 20 were excluded from the study. The study 

was conducted from 2014 to 2016. Results: Frontal sinus symmetry was observed in 35 (43.75%) individuals and 

asymmetry in 39 individuals (48.75%). Frontal sinuses were absent (bilateral aplasia) in four individuals (5%). 

Unilateral aplasia was seen in two individuals (2.5%). Straight nasal septum was seen in 27 (33.75%), right deviation in 

24 (30%), and left deviation in 18 (22.5%) individuals. Sigmoid was seen in 4 individuals (5%), reverse sigmoid in 7 

individuals (8.75%). Both frontal sinus and nasal septum patterns were assessed together for each individual. 

Conclusion:The combined usage of FS and NS patterns can be used as a method for personal identification in forensics. 
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Individual identification is of prime importance in mass 

disasters, road traffic accidents, fire accidents and in 

criminal case investigations.
1
 French police officer 

Alphonso Bertillion (1853-1914) created the first 

anthropometric scientific system based on physical 

measurements for identifying criminals in 1880.
2
 

Fingerprint analysis, DNA matching, and anthropological 

studies can facilitate the process of individual 

identification. However, in cases of remains being burnt 

or decomposed, or where DNA is severely damaged, 

finger print analysis and DNA identification does not 

prove useful. In these cases, anthropological methods 

with the help of comparative radiography have proved to 

be a major tool.
1
 

Oral & Maxillofacial radiography is a common procedure 

followed nowadays in dental clinics and in hospitals. 

These are taken at different time periods. Which can be 

collected from the dental office and can be compared 

with the radiographs made of the remains available.
1
 

The skull, pelvis, and femora are most useful for forensic 

identification.   Radiographic   exploitation  of  these   for 

 

 

aiding in ascertaining and categorizing human remains 

have been done since early 1900. Skull is of particular 

importance in having the potential to identify an 

individual, which is attributed to the presence of several 

structures that can be used in identification, such as 

dentition, cranial suture pattern, frontal sinus and nasal 

septum.
2
 

The frontal sinuses are two in number, which is situated 

in the posterior part of the superciliary arc and lies in 

between the external and internal faces of the frontal 

bone.
3
 They are never symmetrical; generally, there lies a 

septum between both, which deviates from the midline.  

This uniqueness had made the frontal sinus an important 

tool in forensic science. It is widely accepted by 

researchers that the frontal sinuses are unique for each 

individual. They begin to develop at the age of 2 and 

continue to develop, which completes by the age of 20.
2
 

Nasal septum patterns can be used as an adjunct in the 

identification process along with frontal sinuses. 

The present study was performed to examine and identify 

the various frontal sinus patterns and nasal septum 

patterns present and evaluate their usefulness in forensic 

identification of a patient. 
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Full skull CBCT projections of 80 individuals between 

the age group of 20 and 50, visiting visiting the 

Department of Oral Medicine and Radiology, at 

Meenakshi Ammal Dental College and Hospital, 

Chennai, were recorded. The radiographic images were 

then observed for frontal sinus and nasal septum patterns. 

The frontal sinus (Figure 1) was classified as, 

symmetrical, asymmetrical (right or left), unilateral 

aplasia (right or left) and bilateral aplasia. 
(4)

 The formula 

used for calculation of symmetry is, the greatest 

dimension horizontally was measured from the central 

septum on both sides. The difference between the right 

and left side dimensions were divided by the greatest 

dimension and then multiplied by 100. 
(4) 

Eg: 

 Right side - 34.69 mm 

 Left side - 18.59 mm 

 Difference - 16.1 mm 

 16.1 / 34.69 x 100 = 46 % 
4
 

 

 

If the percentage was below 20 it was considered 

symmetrical and vice versa. 

 

 

The nasal septum (Figure 2) was classified according to 

deviations in septa as straight, simple deviation to the 

right or left side, sigmoid & reverse sigmoid types. (4) 

The combined frontal sinus and nasal septum patterns 

were recorded for each individual. 

 

Frontal sinus symmetry was observed in 35 individuals 

(23 males and 12 females) (43.75%).Asymmetry was 

observed in 39 individuals (29 males and 10 females) 

(48.75%) Frontal sinus was absent (bilateral aplasia) in 4 

individuals (5%) (2 males and 2 female). Unilateral 

aplasia was seen in 2 individuals (2.5%) (2 male). (Graph 

& Table 1)  

Classification Number Of Individuals Percentage (%) 

Male Female Total 

Symmetry 23 12 35 43.75 

Asymmetry 29 10 39 48.75 

Aplasia – 

unilateral 

2 0 2 2.5 

Aplasia bilateral 2 2 4 5 

 

 

 

 

Straight nasal septum was seen in 27 individuals 

(33.75%) (20 males and 7 females). Right deviation of 

nasal septum was seen in 24 individuals (30%) (15 males 

and 9 females). Left deviation of nasal septum was 

observed in 18 individuals (22.5%) (15 males and 3 

females). Sigmoid pattern was noticed in 4 individuals 

(5%) (2 males & 2 females) and reverse sigmoid pattern 

was 7 individuals (8.75%) (2 male and 5 females) (Graph 

& Table 2) 

Classification Number Of Individuals Percentage (%) 

Male Female Total 

Straight 20 7 27 33.75 

Right deviation 15 9 24 30 

Left deviation 15 3 18 22.5 

Sigmoid 2 2 4 5 

Reverse sigmoid 2 5 7 8.75 

 

 

 

 

MATERIALS AND METHODS 

Figure 1:  Frontal sinus 

Figure 2: Nasal septum 

RESULTS 

Table 1 – Number of individuals exhibiting each type of frontal 
sinus pattern 

Graph 1 – Number of individuals presenting with each type of 
frontal sinus 

Table 2 – Number of individuals exhibiting each type of Nasal septum 
pattern 

Graph 2 – Number of individuals presenting with each type of 
nasal septum  
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Various combined patterns of frontal sinus and nasal 

septum were obtained in the study (Table 3, 4, 5, 6& 7).  

Classification              

(Fs)            (Ns) 

Male Female Total Percentage (%) 

Symmetry – Straight 10 4 14 17.5 

Asymmetry – Straight 8 4 12 15 

Unilateral aplasia – 

Straight 

1 - 1 1.25 

Bilateral aplasia – 

Straight 

- - - - 

 

 

Classification          

(Fs)            (Ns) 

Male Female Total Percentage (%) 

Symmetry – Simple 

deviation left 

4 2 6 7.5 

Asymmetry – Simple 

deviation left 

11 1 12 15 

Unilateral aplasia – 

Simple deviation left 

- - - - 

Bilateral aplasia – 

Simple deviation left 

- - - - 

 

 

Classification                      

(Fs)            (Ns) 

Male Female Total Percentage (%) 

Symmetry – Simple 

deviation right 

6 6 12 15 

Asymmetry – Simple 

deviation right 

7 3 10 12.5 

Unilateral aplasia – 

Simple deviation right 

1 - 1 1.25 

Bilateral aplasia – 

Simple deviation right 

1 1 2 2.5 

 

 

Classification                               

(Fs)            (Ns) 

Male Female Total Percentage 

(%) 

Symmetry – Sigmoid 1 - 1 1.25 

Asymmetry – Sigmoid - 1 1 1.25 

Unilateral aplasia – 

Sigmoid 

- - - - 

Bilateral aplasia – 

Sigmoid 

1 1 2 2.5 

 

 

Classification      

(Fs)            (Ns) 

Male Female Total Percentage (%) 

Symmetry – 

Reverse sigmoid 

- 2 2 2.5 

Asymmetry – 

Reverse sigmoid 

1 3 4 5 

Unilateral aplasia – 

Reverse sigmoid 

- - - - 

Bilateral aplasia – 

Reverse sigmoid 

- - - - 

 

 

 

 

S.N

o 

Sex Frontal Sinus Dimension Percentage 

(%) 

Nasal Septum Pattern 

Maximum Minimum 

1 M 44.19 31.68 28.3 Reverse Sigmoid 

2 M 36 31.21 13.3 Sigmoid 

3 M 43.59 29.22 32.9 Right Deviation 

4 F 10.92 9.14 16.3 Right Deviation 

5 M 33.67 29.23 13.18 Straight 

6 M 38.52 30.59 20.5 Right Deviation 

7 M 15.78 15.65 .8 Straight 

8 M 63.12 24.90 60.5 Left Deviation 

9 F 27.59 23.42 15 Right Deviation 

10 M 31.15 16.44 47.2 Straight 

11 M 30.52 20.51 32.7 Left Deviation 

12 F 26.83 10.77 59.8 Straight 

13 F 12.03 11.37 5.4 Reverse Sigmoid 

14 F Bilateral Aplasia - Right Deviation 

15 F 24.92 23.09 7.3 Straight 

16 M Bilateral Aplasia - Right Deviation 

17 M 27.89 19.14 31.3 Straight 

18 M 28.37 23.08 18.6 Straight 

19 M 30.62 30.05 1.8 Left Deviation 

20 M 21.69 12.03 44.5 Right Deviation 

21 M 34.42 30.24 6.7 Straight 

22 M Unilateral Aplasia (Rt) - Right Deviation 

23 M Bilateral Aplasia - Sigmoid 

24 M 20.09 19.93 .7 Straight 

25 M 48.48 33.41 31 Left Deviation 

26 F 34.69 18.59 46 Straight 

27 F 35.07 18.35 47 Straight 

28 M 23.32 20.40 12.5 Right Deviation 

29 M 33.90 21 38 Straight 

30 M 19.53 18.24 6.6 Left Deviation 

31 M 32.88 21.78 33.7 Reverse Sigmoid 

32 F 33.15 32.76 1.1 Straight 

33 M 30.99 15.68 50.5 Straight 

34 M 32.63 15.56 52.3 Left Deviation 

35 M 22.83 12.63 44 Left Deviation 

36 M 18.68 13.30 28.8 Left Deviation 

37 M 41.54 38.28 7.8 Right Deviation 

38 M 33.28 25.34 23.8 Right Deviation 

39 M 28.91 25.56 11.5 Straight 

40 M 25.46 15.62 38.6 Left Deviation 

41 M 32.89 23.54 28.4 Right Deviation 

42 F 43.83 27.84 36.4 Right Deviation 

43 F 45.34 26.09 42.4 Left Deviation 

43 F 45.34 26.09 42.4 Left Deviation 

44 F 19.23 18.63 3.12 Left Deviation 

45 M 27.16 25.40 6.48 Left Deviation 

46 M 29.81 19.24 35.4 Straight 

47 F 17.72 17.23 2.7 Right Deviation 

48 M 29.73 28.31 4.7 Left Deviation 

49 M 33.67 17.86 46.9 Straight 

50 M 21.29 21.12 0.7 Right Deviation 

51 M 40.97 35.26 13.9 Straight 

52 M 20.18 16.54 18 Straight 

53 M 30.76 27.12 11.8 Right Deviation 

54 M 40.22 28.12 29.6 Straight 

55 M 51.21 32.65 36.2 Right Deviation 

56 M 21.20 10.16 52 Left Deviation 

57 F 50.12 46.61 7 Straight 

58 F 31.92 20.64 32.7 Right Deviation 

59 F 30.24 24.82 17 Straight 

60 F 56.12 42.31 24.6 Right Deviation 

61 F 40.17 30.24 24.7 Sigmoid 

62 M Un.Aplasia - Straight  

63 M 40.9 37.4 8.5 Right Deviation 

64 M 30.1 20.21 32.8 Right Deviation 

65 M 30.64 25.10 18 Straight 

66 F 28.54 23.10 19 Right Deviation 

67 F 37.28 30.64 17.8 Reverse Sigmoid 

68 M 50.17 47.82 4.6 Straight 

69 M 40.5 35.9 11.3 Reverse Sigmoid 

70 M 20.21 10.56 47.7 Left Deviation 

71 F Bi.Aplasia  Sigmoid  

72 M 54.35 41.30 24 Left Deviation 

73 F 45.9 32.13 30 Reverse Sigmoid 

74 M 20.12 13.75 31.6 Straight 

75 M 35.62 15.78 55.6 Straight 

76 M 44.40 30.97 30.2 Right Deviation 

77 F 38.6 25.4 34.1 Reverse Sigmoid 

78 M 38.5 33.17 13.8 Left Deviation 

79 M 40.87 20.69 49.3 Left Deviation 

80 M 20.27 16.87 16.7 Right Deviation 

 

Table 3 – Combination of frontal sinus patterns with straight nasal septum 

Table 4 – Comb. of frontal sinus patterns with left deviated nasal septum 

Table 5 – Comb. of frontal sinus patterns with right deviated nasal septum 

Table 6 – Comb. of frontal sinus patterns with sigmoid nasal septum 

Table 7 – Comb. of frontal sinus patterns with reverse sigmoid nasal septum 

Graph 3– Graph depicting the individual variations in frontal sinus 
dimensions  

Table 8 – The individual variations in values in frontal sinus 
dimensions. 



                                                                             
 

International Journal of Oral Health and Medical Research | ISSN 2395-7387 | MARCH-APRIL 2016 | VOL 2 | ISSUE 6       60 

 

ORIGINAL RESEARCH 
Saraswathi GK et al.: Frontal Sinus and Nasal Septum Patterns in Personal Identification in Forensics  

Figure 3,4 shows various patterns of frontal sinus and 

nasal septum as seen in CBCT images. The mediolateral 

dimensions of each individual was noted and found to be 

unique which clearly states the uniqueness of the frontal 

sinus in forensic identification (Table 8 & Graph 3). 

 
 

 

 

 
 

The uniqueness of frontal sinus was described by 

Zukerkandl in 1895.
5
 It is unique for every individual 

which was confirmed by Christensen using the elliptical 

Fourier analysis. It is a relatively stable structure during 

adult life and is well preserved in human remains owing 

to its strong walls.
4
 

Individuals included in the study were chosen from the 

age group of 20 - 50. It was done keeping in mind the fact 

that the development of frontal sinus goes up to 20 years. 

The growth of nose increases till the age of 18 according 

to Antoszewski et al.
6,7

 

In our study, frontal sinus symmetry was noticed in 

43.75% of the patients which was in accordance with that 

of a study by Taniguchi et al. in the Japanese population. 

Frontal sinus asymmetry was observed in 48.75% of the 

individuals whereas Taniguchi et al. obtained 56%.
4
 

Unilateral aplasia and bilateral aplasia were present in 

2.5% and 5% of our study group respectively. The results 

were similar to those obtained by Krogman, who 

observed bilateral aplasia in 5% and Gulisano et al. who 

observed 4% presence of the same parameter in his study 

group.
5,9,10

 Neha Patil et al. observed bilateral aplasia in 

1% of the study group.
1
 

A straight nasal septum was present in 33.75% of the 

patients whereas Taniguchi et al. encountered it in only 

13% of his study group.
8
 Right deviation of nasal septum 

was observed in 30% of the cases which was in 

accordance to that observed by Taniguchi et al. who 

observed it in 35.3%. In our study, 22.5% had left 

deviation of nasal septum, whereas Taniguchi et al. 

observed it in 36.7%.
8,11

 Sigmoid and reverse sigmoid 

pattern of nasal septum were observed in 5% and 8.75% 

of our study group respectively. This was consistent with 

those observed by Taniguchi et al. who observed the 

same in 6% and 6.3% of his study group.
8
 

Certain limitations are present in using these parameters. 

They are the size of the frontal sinus associated with 

environmental factors, those affected due to pathology, 

cranial configuration or dimensions of the frontal bone. 

 
In our study, we observed that the frontal sinus and nasal 

septum patterns had considerable individual variations. 

The usage of these parameters as seen in a full skull 

CBCT image can be used as one of the aids in personal 

identification. The method utilized was very simple and 

utilized in-built measurement tools in the CBCT viewer 

software. We would like to suggest further studies, with 

larger sample sizes and with the implementation of newer 

parameters for the determination of gender, age and 

ethnicity. 
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Figure 3 – Various patterns of frontal sinus as seen in CBCT images 

Figure 4 – Various patterns of nasal septum as seen in CBCT mages  
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