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 Background & Objective:  The frontal sinus is regarded as one of the human 
paranasal sinuses located in the frontal bone as a triangular-shaped cavity, which 
originates as separated space from the anterior ethmoid cells. Computed 
Tomography (CT) is a completely non-destructive technique that uses a high 
density of contrast to identify the air inside any bony sinus with soft tissue 
demarcated by air within a particular nasal cavity. This study aimed to measure the 
anteroposterior length, width, and height of frontal sinus in different age groups of 
both genders with axial, coronal, and sagittal CT scans, as well as identifying the 
pneumatization of that sinus according to the extent represented by CT scans. 

 Materials & Methods:  A prospective study was conducted on a random sample of 
250 subjects attending the Radiology Section of both Baghdad Medical City and Salah 
Al-Deen Teaching Hospitals from February 2019 to January 2020. Different age and 
gender groups from these individuals underwent measurement of the anteroposterior 
length, width, and height of frontal paranasal sinus in axial, sagittal, and coronal CT 
scans.  

Results:  The frontal air cells belonged to the anterior group including four types and 
one medial group with a prevalence of 37.6%, 18%, 16.8%, 6.8%, and 20.8%, 
respectively, through a series of CT scan sections. The mean values of frontal sinus 
length, width, and height for males were 19.8±8.7 mm, 32.8±8.7 mm, and 29.7±8.8 
mm, respectively; and for females were 14.9±8.3 mm, 25.4±9.2 mm, and 22.5±9.2 
mm, respectively. 

Conclusion:  A high incidence of frontal sinus cell types and supraorbital cells 
suggested the superioposterior partition of frontal sinus which tends to demonstrate 
more pneumatization than other partitions. 
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Introduction
In Latin "sinus" means "fold" or "pocket", and the 

frontal sinus is called sinus frontalis, which is situated 
within the frontal bone, posterior to the superciliary 
arch. It is characterized as paired, lobulated, and 
irregular chambers that open into the corresponding 
infundibulum of the middle meatus (1). 

The frontal sinus is one of the human paranasal 
sinuses that originates from anterior ethmoid cells; at 
the end of the first year of life, its migration to the 
frontal bone occurs. At about eight years of age, it is 
pneumatized rapidly to become an obvious 
radiographical space that projects over the orbital rim, 
while the final size occurs at the approximate age of 20 
(2). The structure of the frontal sinus remains stable 
during the entire life until older ages as it is 
pneumatized gradually due to atrophic alterations; 
since it is the last sinus that develops with a high 
variable size ranging from several cubic centimeters to 
a characteristic size, which may fill the whole frontal 
bone region (3). 

The sinus floor composes the roof of the orbit, while its 
anterior boundary consists of skull bone that tends to be 
of a considerable thickness compared to its posterior 
boundary which is in a close relation with the anterior 
cranial fossa. A midline septum locates inside the sinus as 
an imperfect septation starts from its roof and leads to the 
sinus scalloped appearance (4, 5).  

The frontal sinus is absent in approximately 4% of 
individuals, while another 4-5% have only small superior 
frontal air cells. A complete septum divides the frontal 
sinus into two sides that may be subdivided into further 
recesses or compartments by an incomplete or even 
complete bony septum (6).  

The right and left frontal sinuses show independent 
development with various rates of resorbed bone tissues; 
therefore, significant asymmetry may be found between 
the two sides in a particular person. Difference in the size 
and dimension of frontal sinuses may be usually 
recognized in the same-aged population (7). 
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Computed Tomography (CT) is a completely non-
destructive medical technique that is used to visualize the 
interior features of opaque solid materials and obtain 
digital data about their 3D configurations. CT and to a 
lesser degree, MRI, support radiologists and 
otolaryngologists with good information about 
ostiomeatal complex, and also other paranasal or nasal 
sinus anatomical features (8); therefore, cross-sectional 
CT images of the maxillofacial region reveal soft tissues 
present at the paranasal air sinuses, nasal cavities, orbits, 
and different intracranial structures (9, 10).  

This study aimed to measure the anteroposterior length, 
width, and height of the frontal sinus in different age and 
gender groups with axial, coronal, and sagittal CT scans. 
It also intended to identify the pneumatization of that sinus 
according to the extent represented by CT scans. 
Furthermore, depending on data obtained from these CT 
scan images, this study aimed to identify demographic 
information including age, gender, race, and ethnicity of 
each alive or even dead individual.  

 

Materials and Methods 

A random sample of 250 cases, apparently healthy 
normal individuals, attending the Radiology Section of 
both Baghdad Medical City and Salah Al-Deen Teaching 
Hospitals in Iraq were included in this study. This 
prospective study was carried out during February 2019-
January 2020, and the included individuals of both 
genders were ordered in different age groups (Table 1). 

The Medical Ethics Committee of Tikrit University, 
College of Medicine, approved this study (Code 
IQ.TUCOM.REC.20.82137). Ethical approval statements 
were also acquired for all participants, based on World 
Medical Association Declaration of Helsinki, with the last 
(Edinburgh 2000) revision. 

The current study included individuals who had 
frequent complaints of headaches. While patients with a 
history of surgical interference, trauma, or any 

pathological lesion at the maxillofacial area were 
excluded from the present study. The included patients 
were admitted to the Radiology Section to have CT scans 
for brain and paranasal sinuses. It is worth to note that no 
pathological findings were detected in the sinuses.  

Spiral CT Scan Examination 
Sections of 5 mm were often quite enough to evaluate 

various sinonasal or basal skull structures, but thinner 
sections of 3 mm were used for identifying small 
structures and evaluating the entire ostiomeatal unit. In 
terms of filming, intermediate window width/level (W/L) 
technique was recommended (2500/250, W/L) (11, 12). 

    The imaging protocols used in the current study 
included: 3 to 5 mm slice thickness, 140 kVp, 94 mAs, 
2000 window width, 400 window level, and 35-45-second 
scan time. 

   Some criteria depended on the production of accurate 
measurements for each sinus (13 - 15) using a 3D 
program of CT Siemens, workstations with a maximum 
resolution of 1280×1042 full-screen formats, and a picture 
size of 360 mm × 288 mm. The workstation permitted 
synchronous viewing of the particular reference point at 
three view sections (the axial, sagittal, and coronal); then 
these images were captured in JPEG format and 
downloaded on CD to transfer its data. Specimens were 
digitally photographed using a Panasonic HDD-H80 
camera. 

Statistical Analysis 
 The data were transferred to a database computer and 

then entered into the SPSS software version 13.0 (SPSS 
Inc., Chicago, IL., USA). The frequency distribution of 
selected sample variables was carried out first. Then the 
quantitative outcome variables (measurements) were put 
in a normal distribution curve and tabulated with mean, 
standard deviation, and statistical parametric tests for 
significance. The independent samples T-test and 
ANOVA test were used to evaluate any statistical 
significance, and a P-value less than 0.05 was regarded as 
statistically significant. 

 

 
Table 1. Distribution of participating individuals according to age and gender. 

Groups Age Male No. Female No. Total No. 

Group 1 20 – 29 years 35 30 65 

Group 2 30 – 39 years 32 31 63 

Group 3 40 – 49 years 30 28 58 

Group 4 50 – 59 years 33 31 64 

Total 130 120 250 
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Results  

The boundaries of the frontal sinuses are often 
scalloped, producing septa that project to the sinus space. 
The principal intersinus septum is located inferiorly in the 
midline, though it can drift an angle away to right or left 
of the midline where it elevates superiorly. The roof of the 
orbit may be associated with two diverse pathways of 
pneumatization; in the first, there was an inferior recess 
for the frontal sinus that extends backward or posteriorly 
and this finding was shown in 64% of cases; in the second, 
the supraorbital cells may extend independently to the 
orbital roof as was seen in 36% of cases (Figure 1-A). The 
uniqueness between those sinuses was best achieved in 
coronal section images, as supraorbital cells were viewed 
as lateral arching extensions for anterior ethmoidal cells 
that extend to the orbital plate dipole (Figure 1-B), but 
axial and sagittal CT scans gave a clear picture of the 
posterior border of those recesses. 

The frontal cells belonged to the anterior group (Types 
1 to 4) and medial group (the interfrontal sinus septal cell); 
however, these cells might be seen more obviously by the 
sagittal CT section than both the coronal and axial 
sections and could be described as the following: 

1- First Type Frontal Cell: It was demonstrated as a 
solitary cell over the recognized agger nasi cell, with 
its posterior boundary, not the base of the skull but 
the free part within the frontal recess. This type was 
prevalent in 37.6% of cases. It was obvious in the 
sagittal and coronal CT sections (Figure 2-A). 

2- Second Type Frontal Cell: It resembled a tier of two 
or even more anteriorly located cells, which 
pneumatized over agger nasi cells, with its posterior 
boundary, not the base of the skull but the free part 

within the frontal recess. This type was found in 18% 
of cases that were clear in the sagittal and coronal CT 
sections (Figure 2-B). 

3- Third Type Frontal Cell: It appeared as a solitary 
large cell over agger nasi that pneumatized along the 
internal side of the anterior frontal paranasal sinus 
table from well-visible anterior recess. This type of 
cell extended away to the frontal sinus with its 
superior boundary including above the internal side 
of the anterior frontal paranasal sinus table (obvious 
in sagittal CT view). Its posterior boundary 
represents not the base of the skull but the free part 
within the frontal recess. This type was prevalent in 
16.8% of cases that are well shown in sagittal and 
coronal CT sections (Figure 2-C). 

4- Fourth Type Frontal Cell: It presented as a 
separated cell inside the frontal sinus and over agger 
nasi, which appeared like a "balloon on a string" in 
sagittal CT view (Figure 2-D) and appeared like an 
"air bubble" in coronal CT image (Figure 2-E). The 
inferior and anterior boundary was the floor of the 
frontal sinus or anterior table of it, while its posterior 
margin was a cell boundary but not the posterior table 
of the frontal sinus. Only 6.8% of cases had this type 
of cell and its identification required both sagittal and 
coronal CT sections. 

5- Interfrontal Sinus Septal Cell: It seemed to be 
pneumatized from the septum of the frontal sinus, 
which drains to a single particular frontal recess that 
is also associated with pneumatization of crista galli. 
This type of cell was prevalent in 20.8% of cases. It 
is clear in the coronal and axial CT sections (Figure 
2-F). 

 

 

 

 
Figure 1. Supraorbital Cell and Septal Frontal sinus in A-Sagittal Section and B-Coronal Section. 

 *(1) Supraorbital Cell.  *(2) Septal Frontal Sinus.  
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Figure 2. Different Types of Frontal Cells in Various CT scan sections. A: Coronal Section Showing: (1)*The Agger Nasi Cell. 
(2)*Single Cell of First Type Frontal Cell. B: Sagittal Section Showing: (1)*Two Cells of Second Type Frontal Cell. (2)*The Agger 
Nasi Cell. C: Coronal Section Showing: (1)*Single Large Cell of Third Type Frontal Cell. (2)* The Agger Nasi Cell. D: Sagittal 
Section Showing: (1)*Fourth Type Frontal Cell which Apparently Isolated Cell within Frontal Sinus Appears as a "Balloon on a 
String" and above Agger Nasi Cell. E: Coronal Section Showing: (1)* Fourth Type Frontal Cell which Apparently Isolated Cell 
within Frontal Sinus Appears as an "Air Bubble" and above Agger Nasi Cell. F: Coronal Section Showing: (1)* The Interfrontal 
Sinus Septal Cell. 

 

Frontal Sinus Length 
In males, the mean lengths for the right and the left 

frontal sinuses were 20.1 ±8.8 mm and 19.4 ±8.4 mm, 
respectively. On the contrary, in females, the mean 
lengths for the right and the left frontal sinuses were 

15.3 ±7.4 mm and 14.5 ±8.7 mm, respectively. No 
statistically significant side difference was noticed for 
both sexes (P>0.05); but concerning sex differences, a 
higher significant difference was revealed in males for 
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frontal sinus lengths of both sides in comparison with 
females, as shown in Table 2. 

The first group on the right side represented the 
maximum length of frontal sinus in males (22.4 ±9.2 mm), 
while the second group on the right side represented the 
minimum length of frontal sinus in males (17.0 ±7.4 mm). 
On the other hand, the third group on the right side 
represented the maximum length of frontal sinus in 
females (16.2 ±7.2 mm) and the second group on the left 
side represented the minimum length of frontal sinus in 
females (13.4 ±7.4 mm). Both sides for both sexes and 
various age groups appeared to show significant 
differences except for the left frontal sinus in females that 
did not record any significant difference when ANOVA 
test was used (Table 3). 

Frontal Sinus Width 
In males, the mean widths for the right and the left 

frontal sinuses were 30.5 ±9.1 mm and 35.1 ±7.2 mm, 
respectively. While in females, 24.2 ±8.4 mm and 
26.6 ±9.9 mm were the mean widths for the right and the 
left frontal sinuses, respectively. Males showed higher 
statistically significant side difference in comparison with 
females; while, regarding gender difference, side width 
for both frontal sinuses was significantly different 
between males and females, which is seen in Table 2. 

In this study, the maximum width of frontal sinus in 
males (38.0 ±7.2 mm) was represented by the fourth 
group on the left side, but the third group on the right 
side represented the minimum width (28.0 ±9.4 mm). 
While for females, the fourth group on the left side 

represented the maximum width of frontal sinus 
(28.1 ±9.5 mm) and the first group on the right side 
represented the minimum width of frontal sinus (21.3 ± 
8.7 mm). A significant difference was found among all 
age groups of both sides and of both sexes (P< 0.05) 
when ANOVA test results were used, as shown in 
Table 3. 

Frontal Sinus Height 
In males, the mean height of right frontal sinus was 

29.1 ±8.5 mm, whereas that of the left side was 30.4 ±9.1 
mm. The mean height for the right frontal sinus in females 
was 20.9 ±8.6 mm and for the left side was 24.1 ±9.8 mm. 
Only females recorded a high significant difference for 
both sides; otherwise, male individuals revealed a higher 
significant difference for the mean height of frontal 
paranasal sinus in both sides in comparison with females, 
as presented in Table 2. 

Considering the age, the third group on the left side had 
the maximum height of frontal sinus for males (33.1 ±8.4 
mm) and the first group on the right side had the minimum 
height (28.2 ±9.0 mm). The second group on the left side 
had the maximum height of frontal paranasal sinus for 
females (26.1 ±9.6 mm), and the second group but on the 
right side had the minimum height (19.6 ±8.4 mm). A 
highly significant difference was observed for both sides 
of frontal sinuses for both sexes, except for the height of 
right frontal sinus in males which revealed no significant 
difference among all groups (P>0.05) when ANOVA test 
findings were used, as shown in Table 3.

 

Table 2. Frontal sinus length, width, and height measurements for both gender done by ct scan. 

 
Male Female Both Gender 

Range Mean SD Range Mean SD Range Mean SD 

Right Frontal sinus length 
(mm) (7.1 – 46.0) 20.1 8.8 (5.2 – 41.3) 15.3 7.4 (5.2 – 46.0) 17.7 8.1 

Left Frontal sinus length 
(mm) (5.4 – 41.1) 19.4 8.4 (6.6 – 44.5) 14.5 8.7 (5.4 – 44.5) 17.0 8.6 

Right - left Frontal sinus 
length (mm) (5.4 – 46.0) 19.8 8.7 (5.2 – 44.5) 14.9 8.3 (5.2 – 46.0) 17.3 8.3 

Right - Left Frontal sinus 
length difference (mm) (-1.7 to 5.4) 0.7 1.3 (-1.1 to 7.3) 0.8 2.1 (-1.7 to 7.3) 0.7 1.7 

Right Frontal sinus width 
(mm) (13.7 – 49.2) 30.5 9.1 (12.7 – 43.0) 24.2 8.4 (12.7 – 49.2) 27.3 8.8 

Left Frontal sinus width 
(mm) (15.4 – 47.7) 35.1 7.2 (8.1 – 55.1) 26.6 9.9 (8.1 – 55.1) 30.8 8.6 

Right - left Frontal sinus 
width (mm) (13.7 – 49.2) 32.8 8.7 (8.1 – 55.1) 25.4 9.2 (8.1 – 55.1) 29.1 9.0 

Right - Left Frontal sinus 
width difference (mm) (-4.2 to 6.1) -4.6 2.2 (-2.6 to 8.5) -2.4 5.1 (-4.2 to 8.5) -3.5 3.7 

Right Frontal sinus height 
(mm) (11.2 – 49.1) 29.1 8.5 (8.4 – 42.5) 20.9 8.6 (8.4 – 49.1) 25.0 8.6 

Left Frontal sinus height 
(mm) (13.4 – 53.1) 30.4 9.1 (7.2 – 56.1) 24.1 9.8 (7.2 – 56.1) 27.3 9.5 

Right - left Frontal sinus 
height (mm) (11.2 – 53.1) 29.7 8.8 (7.2 – 56.1) 22.5 9.2 (7.2 – 56.1) 26.7 9.1 

Right - Left Frontal sinus 
height difference (mm) (-3.2 to 4.5) -1.3 2.1 (-1.4 to 8.4) -3.2 1.6 (-3.2 to 8.4) -2.3 1.8 
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Table 3. Age difference of frontal sinus length, width, and height measurements for both gender done by ct scan. 

 
Group 1 Group 2 Group 3 Group 4 

Range Mean SD Range Mean SD Range Mean SD Range Mean SD 

M
al

e 

Right Frontal 
sinus length 

(mm) 
(9.2 – 45.2) 22.4 9.2 (7.1 – 44.3) 17.0 7.4 (9.4 – 46.0) 18.9 9.5 (8.3 – 44.6) 22.1 9.1 

Left Frontal 
sinus length 

(mm) 
(7.5 – 39.8) 21.2 8.3 (6.2 – 41.1) 17.4 9.1 (5.4 – 39.5) 20.2 7.8 (8.1 – 40.4) 18.8 8.4 

Right Frontal 
sinus width 

(mm) 
(13.7 – 46.5) 28.4 8.8 (14.8 – 47.1) 33.1 8.5 (15.1 – 47.7) 28.0 9.4 (15.7 – 49.2) 32.5 9.7 

Left Frontal 
sinus width 

(mm) 
(17.2 – 46.0) 36.1 7.0 (16.4 – 46.3) 34.2 6.4 (15.4 – 45.3) 32.1 8.2 (16.1 – 47.7) 38.0 7.2 

Right Frontal 
sinus height 

(mm) 
(11.2 – 47.5) 28.2 9.0 (13.1 – 49.1) 28.6 8.8 (14.4 – 46.4) 30.1 7.5 (14.6 – 48.5) 29.5 8.7 

Left Frontal 
sinus height 

(mm) 
(15.1 – 50.2) 31.2 8.7 (14.5 – 53.1) 28.7 10.1 (16.7 – 49.1) 33.1 8.4 (13.4 – 51.2) 28.6 9.2 

Fe
m

al
e 

Right Frontal 
sinus length 

(mm) 
(5.2 – 40.6) 13.5 8.3 (9.4 – 38.7) 16.1 6.3 (6.4 – 39.5) 16.2 7.2 (7.5 – 41.3) 15.4 7.8 

Left Frontal 
sinus length 

(mm) 
(9.1 – 42.1) 14.0 9.3 (7.2 – 41.2) 13.4 7.4 (6.6 – 40.1) 15.6 9.2 (8.4 – 44.5) 15.0 8.9 

Right Frontal 
sinus width 

(mm) 
(14.1 – 43.0) 21.3 8.7 (13.6 – 40.1) 25.1 8.5 (15.5 – 42.2) 24.3 8.7 (12.7 – 39.8) 26.1 7.7 

Left Frontal 
sinus width 

(mm) 
(10.2 – 53.6) 25.4 10.7 (13.2 – 50.4) 26.8 9.6 (8.1 – 52.3) 26.1 9.8 (11.4 – 55.1) 28.1 9.5 

Right Frontal 
sinus height 

(mm) 
(8.4 – 38.6) 19.8 9.2 (11.7 – 39.1) 19.6 8.4 (13.5 – 42.5) 21.3 8.7 (10.1 – 40.1) 22.9 8.1 

Left Frontal 
sinus height 

(mm) 
(10.1 – 50.6) 23.6 10.1 (7.2 – 52.1) 26.1 9.6 (11.2 – 56.1) 24.4 10.6 (13.5 – 55.2) 22.3 8.9 

 

Discussion  
Identification of the agger nasi cells was particularly 

important for the demonstration of the four frontal 
sinus cell types because of the close relation of those 
cells with agger nasi cells. As the agger nasi roof forms 
the anterior frontal sinus floor, the anteriorly located 
cells of the frontal sinus are absent. The incidence of 
these frontal sinus cell types appeared in CT scanned 
cases were 37.6%, 18%, 16.8%, 6.8%, and 20.8%, 
respectively. These findings were fairly similar to the 
results of Eweiss and Khalil (16) who demonstrated 
them as 50%, 26.5%, 6%, 3.5%, and 14.0%, 
respectively.  

In the current study, the recorded mean value of 
frontal sinus (anteroposterior length) for males was 
19.8±8.7 mm, and for females was 14.9±8.3 mm, 
meaning that the anteroposterior length of frontal 
sinuses was greater in males compared to females. 
These findings disagreed with those of Tatlisumak et 
al. (17) who made measurements on frontal sinuses of 
100 cases from Turkish people and recorded that the 

right and the left anteroposterior lengths for males were 
12.35±5.14 mm and 13.84±7.32 mm, and for females 
were 10.93±5.05 mm and 12.11±5.20 mm, 
respectively. However, the anteroposterior length 
reported in this study was greater than the length 
recorded by the above-mentioned study; these 
differences in readings might be attributed to racial 
differences.  

Based on the findings of this study, the mean width 
of the frontal sinus was 32.8±8.7 mm in males and 
25.4±9.2 mm in females. These results showed that the 
frontal sinus was wider in males compared to females. 
In a previous study done by Riepert et al. (18), data 
were collected from 30 macerated skulls (8 females and 
22 males); the study displayed the mean width for both 
frontal sinus sides as 27.04 mm and 28.37 mm, 
respectively. Compared to the findings of the present 
study, the mean width of both frontal sinus sides was 
lower than the male mean values and higher than the 
female mean values; this might be a result of the small 
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sample size used in their study or due to the anatomic 
variations in the studied samples. This study agrees 
with the current study in that the width of right frontal 
paranasal sinus is narrower compared to the left side. 

The mean height of the frontal sinus in the current 
study was 29.7±8.8 mm in males and 22.5±9.2 mm in 
females. From these results, one can observe that the 
height of the frontal sinus in males was greater than that 
in females. Akhlaghi et al. (19) reported that the 
average height for frontal sinus was 24.3 mm which is 
lower than the average height of the present study (29.3 
mm) when both sides and both genders are considered 
together. 

Another anatomical study was done by Ruiz and 
Wafae (20), who made the measurements of the skull 
and frontal sinus for 50 skulls of adult individuals from 
both genders and two distinct ethnic groups lived in 
Brazil and randomly selected from the bone museum. 
They found that the maximum height of the sinus 
ranged from 20-80 mm with a mean height of 45.95 
mm. Compared with the previous study, the maximum 
height of the sinus was higher than the recorded 
findings of the present study, which were attributed to 
a difference in methodology, as well as ethnic 
variation. 

The mean height for both frontal sinus sides was 
13.67 mm in the current study, and 13.66 mm in the 
study of Soares et al. (21) that was much lower than 
that of the present study for both genders. This could 
be ascribed to different measurement techniques since 
they measured the height of the frontal sinus as a 
distance directly connecting the two highest points or 
spots of the right/left frontal sinus, which should be 
vertical on a line connecting the highest points or spots 
of each orbit. Ribeiro (22) revealed the maximum 
width of the frontal sinus found in the age group of 69-
78.5 years and this finding was very closely related to 
the present study in that it revealed the fourth group on 
the left side in CT scans of both sexes that had the 
highest value among the other study age groups.  

On the other side, Choby et al. (23) found that the 
cases in the 29-38.9-year age group had the minimum 
width of frontal sinus, which agreed with the male 
finding of the present study but disagreed with the 
female finding found in the first group. Concerning the 
height, the mentioned study recorded the maximum 
height in the third group and the minimum height in the 
first group. Therefore, in comparison of these results 
with the results of the current study, it completely 
agreed to male finding and disagreed with the female 
finding that was represented by the left side of the 
second group as the maximum height and the right side 
of the second group as the minimum height.  

Concerning age groups, Wormald et al. (24) reported 
that the maximum length was in the second group on 
the left side, which disagreed with this study that 
revealed the maximum length in the first group on the 
right side of males and the third group on the right side 

of females. The maximum width of frontal sinus in the 
previously mentioned study was reported in the third 
group on the left side in males; therefore, this finding 
disagreed with the present study which demonstrated 
the maximum width for the fourth group on the left side 
in both genders. The second group on the left side of 
males had the maximum height in the same previous 
study, which was in agreement with the finding for the 
females of this study but disagreed with the male 
finding that was represented by the third group on the 
left side. All the minimum findings for the three 
parameters were in the age group ≥ 61 years in the 
previous study. These completely disagreed with the 
findings of the present study that revealed the second 
group on the right side of males and the left side of 
females had the minimum length. Whereas the third 
group on the right side of males and the first group on 
the right side of females had the minimum width and 
finally the first group on the right side in males and the 
second group on the right side in females had the 
minimum height.  

 

Conclusion 
To conclude, a high incidence of frontal sinus cell 

types and supraorbital cells was observed, suggesting 
that the superio-posterior partition of frontal sinus 
tended to demonstrate more pneumatization than other 
partitions. Besides, the relatively large numbers of 
individuals in this study mathematically proved 
obvious statistical differences in different age, side, 
and gender groups in the frontal sinus, which might be 
of considerable value to determine the gender, age, 
racial origin, and ethnic group for alive or even dead 
individuals. 
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