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ABSTRACT
Background: In the lateral cephalogram, the sella turcica, a saddle‑shaped concavity in the middle cranial fossa on the intracranial surface 
of the sphenoid bone, is clearly visible. Since it is utilized for forensic analysis, gender determination, and age determination, it is an excellent 
source of further diagnostic data regarding the estimation of the average sella turcica dimension and morphological variance in various age 
groups and genders.

Aim: This study aims to determine the average dimension and morphological variations of the sella turcica in different age and gender groups 
on lateral cephalogram.

Materials and Methods: The study sample consisted of 100 lateral cephalometric radiographs from patients 18 years or older. Linear 
Measurements: The length, depth, and anteroposterior diameter of the Sella Turcica were measured using the Silverman and Kisling methods. 
Statistical analysis was performed using the one‑way ANOVA test and unpaired sample t‑test.

Results: In the present study, age‑wise comparison of the linear measurement of sella turcica was not statistically significant in accordance 
with age with parameter P ≤ 0.05. Among the linear measurement, the parameter depth and diameter had statistically significant differences 
using parameter P ≤ 0.05 and unpaired t‑test with gender. In gender‑wise comparison, females tend to have higher sella turcica measurements 
than males.

Conclusion: There was a statistically nonsignificant relation between age, and length, depth, and A‑P diameter. There were statistically 
significant differences between sella turcica depth and diameter with genders.
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INTRODUCTION
A crucial component of medicolegal investigations, 
anthropometry is essential for identifying people. It is 
widely established in forensics that some characteristics that 
are particular to each person can be leveraged to identify 
them.[1,2] Cephalometry (from X‑ray) is a term used to describe 
an area of anthropometry (from the surface) that deals with 
measuring human body components such as the head and 
face in cadavers, live humans, or radiological specimens using 
imaging modalities. It is a diagnostic technique commonly 
used in orthodontic and orthognathic surgery. They are 
used in forensic investigations and to classify gender, race 
and age.[3,4] There are several craniofacial and oral structures 
that are visible on the lateral cephalometric radiograph. 
The diagnosis, planning of the course of treatment, and 
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Medicine and Radiology. This study involves the use of 
100 lateral cephalograms. All the lateral cephalograms 
were taken by a trained radiographic technician using 
the Planmeca X‑mind PanoD  +  CEPH X‑ray machine in 
a standard manner using the same cephalogram. The 
midsagittal enlargement was adjusted to 100% uniformly 
for all the cephalograms. All linear measurements were 
made with inbuilt Romexis Software. Data were includes 
lateral cephalogram selection for the study was based on 
criteria of Radiograph of patient age above 18 years and 
clarity of sella turcica dimensions on cephalograms. Data 
were not includes in study were pathology of pituitary 
gland and cephalograms with poor quality of images and 
incomplete information.

Procedure of proper method
Dimension measurements
Size of sella turcica
Three linear measurements of sella turcica, i.e. length, depth 
and AP diameter in mid saggital plane were obtained in 
accordance with Silverman and Kisling method[11,12] as shown 
in Figure 1.

Linear measurements were done on lateral cephalogram, as 
shown in Figure 2.
•	 Length: The distance between the tuberculum sella (TS) 

to the tip of Dorsum sella [Figure 2]
•	 Depth: A line perpendicular to the line drawn above the 

deepest point on the floor [Figure 2]
•	 Anteroposterior diameter: Line drawn from the TS to 

the most posterior point on the posterior inner wall of 
the fossa [Figure 2].

RESULTS
One hundred scalp lateral cephalogram of subjects aged 
over  18  years were included in the present study and 

prognosis prediction are all greatly aided by cephalometric 
radiography. Radiographic measurement of sella turcica in 
previous studies shows significant variations in personal and 
ethnic differences.[5]

Sella turcica is a saddle‑shaped concavity in the body of 
the sphenoid bone situated in the middle cranial fossa. It is 
seen clearly on the lateral cephalogram, making it a good 
source of additional diagnostic information related to the 
determination of average dimension and morphological 
variation in different age groups and genders to evaluate 
the difference in size in the study population knowledge 
of the normal radiological anatomy and variations in the 
morphometry of this area are helpful as a tool to study 
growth in an individual, evaluation of orthodontic treatment 
results and to recognize and further investigate a variety of 
pathological situations.[6‑10]

With this background, the purpose of the study is to measure 
the length, depth, and diameter of the sella turcica and to 
determine the relationship between the morphological 
variations of sella turcica with age and gender. Hence, 
the study aims to determine the average dimension and 
morphological variations of the sella turcica in different age 
and gender groups on lateral cephalogram and the objectives 
of our study are to establish basic dimensions  (length, 
depth, and anteroposterior  [AP] diameter) of sella turcica 
using lateral cephalogram among the data obtained from 
Department of Oral Medicine and Radiology. Another purpose 
of our research is to determine the presence of anatomical 
diversity of the sella turcica in the population under study.

MATERIALS AND METHODS
This retrospective study was conducted on the institutional 
ethics committee approval on lateral cephalograms 
obtained from the archives of the Department of Oral 

Figure 1: Three linear measurements made in sella turcica, i.e.,  length, 
depth, and AP diameter in mid saggital plane in accordance with Silverman 
and Kisling method. AP: Anteroposterior

Figure 2: Linear measurement i.e., length, depth, and AP diameter is done 
on lateral cephalogram. AP: Anteroposterior
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were treated by same orthodontist. Subjects were divided 
into several age groups and gender groups, of which 
n = 48 subjects (48.0%) were male, and n = 52 subjects 
(52.0%) were female. Table 1 and Chart 1 demonstrate the 
distribution of subjects according to age. Out of the total 
of 100 subjects, the age was divided into three different 
groups which were 11–20  years, 21–30  years, and 31–
40 years. Of which, 11–20 years covered 20 subjects out 
of 100, while 21–30 covered 73 out of 100 subjects and 
31–40 covered 7 out of 100 subjects.

Table 2 and Chart 2 demonstrate the distribution of subjects 
according to gender. Out of the total of 100 subjects the 
male gender consists of 48 of a total of 100 subjects while 
the female consists of 53 of the total of 100 subjects. Table 3 
and Chart 3 shows descriptive age comparisons of different 
measurements  (length, depth, and anterior‑posterior 
diameter) of Sella turcica. The mean ± standard deviation 
for length as a dependent variable for the 11–20  years 
age group is 10.7430 ± 2.29174, for the 21–30 years age 
group is 10.8384 ± 1.80803 and for the 31–40 years age 
group, is 12.3071 ± 2.42731. The total mean ± standard 
is 10.9221  ±  1.97226. Using one‑way ANOVA, it was 
found that the P = 0.154, and the length is not significant 
with the age. The mean  ±  standard deviation for depth 
in mm as a dependent variable for the 11–20  years age 
group is 8.8450  ±  1.97068, for the 21–30  years age 
group is 8.4908  ±  1.70755 and for the 31–40  years age 
group is 8.6700  ±  2.24583. The total mean  ±  standard 
is 8.5742 ± 1.78666. Using one‑way ANOVA, it was found 
that the P = 0.731, and the depth is not significant with 
the age. The total mean  ±  standard deviation for A‑P 
diameter in mm as a dependent variable for the 11–20 years 
age group is 11.2715  ±  1.52919, for the 21–30  years 
age group is 11.5151 ± 1.66665 and for 31–40 years age 
group is 11.4143 ± 2.22778. The total mean ± standard 
is 11.4593 ± 1.66712. Using one‑way ANOVA, it was found 
that the P = 0.846, and the anterior‑posterior diameter is 
not significant with age.

Table  4 and Chart 4 show gender comparisons of the 
measurement of sella turcica. The mean ± standard deviation 
for length for males is 10.8010 ± 2.02251 and for females, 
it is 11.0338 ± 1.93766. Using the unpaired t‑test, the T 
value, and P value were determined. The T value for length 
is 0.588 and the P value for length is 0.558, the length is not 
significant with gender. The mean ± standard deviation for 
depth for males is 8.1790 ± 1.71892 and for females, it is 

Table 1: Age groups distribution of subjects

Age groups Subjects Percentage
11-20 20 20.0
21-30 73 73.0
31-40 7 7.0
Total 100 100.0

Table 2: Gender groups distribution of subjects

Gender groups Subjects Percentage
Female 52 52.0
Male 48 48.0
Total 100 100.0
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8.9390 ± 1.78629. Using the unpaired t‑test, T value and 
P value were determined. The T value for depth is 2.165 and 
the P value for depth is 0.033, the depth is significant with 
gender. The mean ±  standard deviation for A‑P diameter 
for males is 10.9946  ±  1.43262and for females, it is 
11.8883 ± 1.76431. Using the unpaired t‑test T value and 
P value were determined. The T value for A‑P Diameter is 
2.767 and the P value for the A‑P diameter is 0.007, the A‑P 
diameter is significant with gender.

DISCUSSION
The lateral cephalometric radiograph reveals many 
craniofacial and oral structures when imagined from the 
lateral aspect.[13-17] Proper analysis of these structures 
depends on the accurate identification and location of 
defined anatomical and constructed landmarks, which 
serve as a quantitative and qualitative measurement of lines 
and angles. Anatomically, sella turcica is a saddle‑shaped 
depression in the sphenoid bone, which contains the 
pituitary gland in accordance with several studies done by 
Subasree S, Sreedevi D (2019), and Chaitanya et al. (2018), 
Usman et  al.  (2019), and Kumar et  al.  (2017). The exact 
dimensions of sella turcica are an important consideration 
in the diagnosis, prognosis, and treatment of diseases 
related to the pituitary gland and brain. The sella turcica 
size and morphology are different from person to person. 
Thus, obtaining any data in this regard will be a great help 
in detecting abnormalities within the anatomical area in 
accordance with a study done by Kumar et al. (2017).

The present study consists of a 100  sample size which 
is in accordance with to study done by Subasree and 

Sreedevi (2019) with an age range of 18 years and above and 
the absence of sella turcica abnormality and any pathology 
of sella turcica. The present study aims to find the anatomic 
variation of sella turcica with age. The age was divided 
into three distinctive groups of 11–20, 21–30, and 31–40 
in accordance with a study done by Subasree and Sreedevi 
(2019). In the present study, on the age‑wise correlation 
of Sella turcica length, depth, and diameter using one-way 
ANOVA test. it was found there was no significant relation 
between the age and length, depth, and A‑P diameter of 
sella turcica. This result is in accordance with the study done 
by by Usman et al. (2019), and Chaitanya et al. where there 
was nonsignificant relation between age and Sella turcica 
dimensions.[4,3] This result is contrary to a study done by 
Subasree and Sreedevi where there was a good correlation 
between age and length in all age groups[1] and also to 
Nagaraj T. et al. (2015) where there was a significant increase 
in depth and anterioposterior diameter of Sella turcica as 
age advances.[18-21]

The present study aims to find the anatomic variation of Sella 
turcica with gender. In the present study, on the gender‑wise 
correlation of Sella turcica length, depth, and diameter 
using t‑test it was found there was a significant relationship 
between the gender and depth and A‑P diameter of sella 
turcica. The mean length, depth, and A‑P diameter were 
higher in females than in males, which was in accordance with 
Chauhan et al. where there was an increase in the dimensions 
of Sella turcica in females than in males and Anupama Deepak 

Table 4: Gender comparison of the measurement of sella 
turcica

Measurement 
of sella turcica 
(mean±SD)

Male Female Unpaired 
t-test

t P
Length 10.8010±2.02251 11.0338±1.93766 0.588 0.558
Depth 8.1790±1.71892 8.9390±1.78629 2.165 0.033
A-P diameter 10.9946±10.9946 11.8883±1.76431 2.767 0.007
SD: Standard deviation

Table 3: Descriptive age comparison of the measurement of sella turcica

Age group 
(years)

Subjects Measurements of sella turcica (mean±SD)
Length (mm) Depth (mm) A-P diameter (mm)

11–20 20 10.7430±2.29174 8.8450±1.97068 11.2715±1.52919
21–30 73 10.8384±1.80803 8.4908±1.70755 11.5151±1.66665
31–40 7 12.3071±2.42731 8.6700±2.24583 11.4143±2.22778
Total 100 10.9221±1.97226 8.5742±1.78666 11.4593±1.66712
ANOVA

F 1.909 0.315 0.167
P 0.154 0.731 0.846

SD: Standard deviation
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et al. (2018) where the mean length and depth were found 
to be more for females than males.[6] The study was contrary 
to Z. Usman et al. (2019) where the mean length, depth, and 
A-P diameter was higher in males than females[22,23] and Yassir 
et al. (2010) in Iraq population, Shah et al. (2011) in Pakistan 
population, Chavan et al. (2012) in Maharashtra population, 
Osunwoke et al. (2014) in the Nigerian, Alkofide EA (2007)
where between genders, no significant difference was found 
in terms of length, depth, and diameter.[24,25]

CONCLUSION
This study was able to establish the basic dimensions of Sella 
turcica using a lateral cephalogram (length, depth, and A‑P 
diameter). There was a statistically nonsignificant relation 
between the age and length, depth, and A‑P diameter. There 
were statistically significant differences between sella turcica 
dimensions  (depth and A‑P diameter) and genders which 
were found in-depth and A‑P diameter. Thus the linear 
measurement for depth and A‑P Diameter will show changes 
in relation to males and females. And also, it was found that 
females tend to have greater sella turcica dimensions than 
those males in all linear measurements of sella turcica (length, 
depth, and A‑P diameter).
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