International Journal of General Medicine Dove

ORIGINAL RESEARCH

Radiographic Analysis of Morphological Variations
of Sella Turcica in Different Skeletal Patterns
Among Saudi Subpopulations

Rakhi Issrani ', Sarah Hatab AIanaziZ, Fouz Fawaz AIrashedZ, Shouq Saud Alrasheedz,
Alzarea K Bader 3, Namdeo Prabhu®, Mohammad Khursheed Alam @ '>®, Zafar Ali Khan®,
Tahir Ullah Khan®’

'Department of Preventive Dentistry, College of Dentistry, Jouf University, Sakaka, Kingdom of Saudi Arabia; 2College of Dentistry, Jouf University,
Sakaka, Kingdom of Saudi Arabia; 3Department of Prosthetic Dental Sciences, College of Dentistry, Jouf University, Sakaka, Kingdom of Saudi Arabia;
“Department of Oral & Maxillofacial Surgery and Diagnostic Sciences, College of Dentistry, Jouf University, Sakaka, Kingdom of Saudi Arabia; Center
of Transdisciplinary Research (CFTR), Saveetha Dental College, Saveetha Institute of Medical and Technical Sciences, Saveetha University, Chennai,
India; (’Depar‘tment of Public Health, Faculty of Allied Health Sciences, Daffodil International University, Dhaka, Bangladesh; 7Department of Oral &
Maxillofacial Surgery, Lady Reading Hospital Medical Teaching Institute, Peshawar, Pakistan

Correspondence: Rakhi Issrani, Department of Preventive Dentistry, College of Dentistry, Jouf University, Sakaka, Kingdom of Saudi Arabia,
Email dr.rakhi.issrani@jodent.org; dr.rakhi.issrani00@gmail.com

Background: Size and shape of the sella turcica is considered vital for many radiographic analyses.

Objectives: To assess and compare the linear dimensions and shape of sella turcica on digital lateral cephalograms in Saudi
subpopulation with different skeletal patterns, age groups and genders.

Methodology: A total of 300 digital lateral cephalograms were retrieved from the hospital archive. The selected cephalograms were
grouped based on the age, gender, and skeletal types. The linear dimensions and shape of sella turcica were measured on each
radiograph. Data were analyzed using an independent #-test and a one-way ANOVA. To test the inter-relationship of age, gender, and
skeletal type with the dimensions of sella turcica, regression analyses were used. Statistical significance was set at P < 0.01.
Results: Significant differences in linear dimensions between the age groups (P < 0.001) and genders (P < 0.001) were noted. On
comparing sella size with different skeletal types, a significant difference was found for all sella dimensions (P < 0.001). The mean
length, depth and diameter among skeletal class III were significantly higher than that among classes I and II. On comparing age,
gender, and skeletal type with size of sella, age and skeletal type were significantly related to the change of length, depth and diameter
(P <0.001), whereas gender was found to be significantly related only to a change in length of the sella (P < 0.01). For the sella shape,
normal morphology was noted in 44.3% of patients.

Conclusion: According to the findings of this study, the measurements of sella can be used as reference standards for future studies in
Saudi subpopulation.

Keywords: cephalograms, morphology, sella turcica, skeletal, Saudi Arabia

Introduction

Numerous cranial landmarks are used to trace cephalograms. The sella turcica (sella point S) has been frequently used in many
cephalometric investigations as a significant landmark." The sella turcica is a saddle-shaped structure that lies in the middle
cranial fossa and houses the pituitary gland.” The structure consists of two anterior and posterior clinoid processes, tuberculum
sellae, and the pituitary or hypophyseal fossa covered by the diaphragma sellae.’ Because it is a fixed landmark in cephalometric
analysis, the anterior wall of the sella turcica is utilized to analyze craniofacial growth and jaw inter-relationships in
orthodontics.* Information can be used to identify the underlying reason in addition to evaluating pituitary gland pathologies
or syndromes related to the craniofacial region, such as acromegaly or gigantism, Cushing’s disease, galactorrhea, hyperthyroid-
ism, and menstruation problems.'”° It is therefore essential to know the normal anatomy and morphological variations of the
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sella turcica in order to describe the craniofacial patterns, to detect any underlying diseases before their clinical manifestation
occurs and to plan and predict treatments and their outcomes."*
Several craniofacial anomalies and syndromes can be diagnosed by identifying normal patterns of the sella.’
However, these patterns vary from individual to individual. As such, race-specific evaluations must be conducted.'**?
Thus, this study aimed to determine the linear dimensions and shape of the sella turcica on digital lateral cephalo-
grams of Saudi subpopulations with different skeletal patterns, age groups, and genders. The null hypothesis was that
there is no association between the linear dimension and shape of sella turcica and age, gender, or skeletal patterns.

Materials and Methods

In a hospital-based setting, a retrospective observational study was conducted. Jouf University’s Local Committee for
Bioethics provided the ethical approval for the project (approval number 1-03-43) and all the procedures in this study
were in compliance with the Helsinki Declaration. At the time of treatment, patient’s informed consent was obtained after
elaborately explaining the treatment needs and goals along with the possible complications that could be expected. For
patients under 18 years of age, their parent/legal guardian provided informed consent.

Sample Size

G-Power 3.0 software was used to estimate sample size. ANOVA and F-test sample sizes were calculated using fixed
effects, omnibus, one-way, for 3 groups. Alkofide estimated that a sample size of 297 would be sufficient for an alpha of
0.05, a power of 95%, and an effect size of 0.23 (based on the difference in the dimensions of the sella turcica among
skeletal classes).® A final sample size of 300 was used.

Inclusion and Exclusion Criteria

The inclusion criteria were: i) clearest representation of the sella turcica in the lateral cephalogram; ii) aged between 9
and 26 years; and iii) only Saudi nationals. Those excluded were: 1) history of trauma/surgery to the craniofacial region;
i) presence of craniofacial congenital deformities; and iii) incomplete medical histories and clinical records.

Evaluation of Cephalograms

A digital cephalogram taken between 2018 and 2021 was retrieved from the hospital records. Soredex Cranex D Digital
Dental X-Ray units were used to obtain the cephalograms at an exposure time of 13.9 seconds with 81 kVp/10 mA. The
images retrieved were those taken for the purpose of diagnosing and planning orthodontic treatment. There were 616
radiographs evaluated, of which 300 cephalograms were selected, as shown in Figure 1.

The following parameters were studied in the selected cephalograms-

Distribution into Skeletal Classes

Cephalograms are classified into the following groups based on the ANB angle (angle between Nasion, skeletal A-point,
and skeletal B-point):

Class I- ANB angle between 1° and 3°;

Class II- ANB angle >4°

Class II1I- ANB angle <0°.

Furthermore, Wits analysis was utilized in order to overcome the shortcomings of ANB angle.

Size of Sella Turcica
Silverman'® and Kisling'' determined the linear dimensions (length, depth, and antero-posterior diameter) of the sella.
A midsagittal line was used to evaluate the reference lines (Figure 2).

(a) The distance between the tuberculum and the tip of the dorsum sella was used to calculate the length of the sella.
(b) The depth was determined by drawing a line perpendicular from the line joining tuberculum sella and dorsum to
the deepest point on the floor.
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Scans assessed for eligibility
(n=616)
Excluded (n=314)
« Poor quality of lateral cephalograms (n=70)
« Aged<9years or>26 years (n=89)
e Other nationalities (n=108)
« History of trauma/surgery to head and neck region (n=12)
« Presence of craniofacial congenital deformities (n=06)
« Incomplete records (n=29)
Eligible
(n=302)
Assessed
(n=300)
Figure | Flow chart of study participants.
Tuberculum sella
Dorsum sella
Base of pituitary fossa
Figure 2 Normal sella turcica morphology and reference lines used for measuring sella size.
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(c) The antero-posterior diameter of sella turcica was measured from the farthest point on postero-inferior aspect of
the hypophyseal fossa to the superior most point on tuberculum sella.

Shape of Sella Turcica

We also studied five morphological variations of the sella (oblique anterior wall, double contour of the floor, sella turcica
bridging, irregularity (notching) in the posterior part of the dorsum sella and pyramidal shape of dorsal sellae) as
described by Axelsson et al.’

Additionally, the cephalograms were divided into two groups based on an individual’s age: prepubertal (9—14 years),
as well as during or postpubertal (15-26 years). We based our classification on the findings of previous studies which
showed that the shape of the sella does not change significantly after 12 years of age; females at about 15 years of age
have completed their pubertal growth; the size of the sella in young adult females and males has been reported to be
nearly identical, with the exception of when pregnant.® To ensure consistency and reproducibility, the measurements were
performed through automated Lateral Cephalometric analysis using a specialized Artificial Intelligence algorithm
technique [Webceph (Korea)]. Two oral radiologists examined the selected radiographs independently using this
software.

Measurement of Error

We selected 20 lateral cephalograms at random and reevaluated them after 14 days in order to reduce errors due to intra-
operator variability. In this study, we utilized the intra-class correlation coefficient, which measured the reliability of the
error.'? The average intra-class correlation coefficient was 0.931, which showed excellent reliability.

Statistical Analysis

The mean differences in linear dimensions of sella between different age groups and between genders were calculated
using an independent #-test. The relationship between the skeletal type and the size of the sella turcica was studied using
one-way ANOVA and the linear dimensions were assessed using a multiple comparison test. A regression analysis was
used to evaluate the inter-relationships between age, gender, and skeletal type. SPSS software version 20.0 (IBM Corp.,
Armonk, NY, USA) was used for statistical analysis, with a significance level of P < 0.01.

Results
Based on age, gender, and skeletal type, the distribution of patients is shown in Table 1. There were 151 male patients
(50.3%) and 149 female patients (49.7%) in the study. The mean age of the subjects was 19.8 years.

Size of the Sella Turcica

The mean values for length, diameter, and depth of sella were 11.57+4.73, 11.54+6.13, and 9.54+5.23 mm, respectively.
The linear dimensions of the sella turcica according to the age group are presented in Table 2. Age-wise comparisons

revealed that all the linear measurements, ie, length, depth and antero-posterior diameter were significantly larger in

patients belonging to 15-26 years age group as compared to that among 9—14 years age group (P < 0.001).

Table | Distribution of Patients According to Age, Gender, and Skeletal Classes

Skeletal Class Females Males Total
9-14 years 15-26 years 9-14 years 15-26 years
Class | 16 26 32 27 101
Class Il 38 28 47 27 140
Class Il 15 26 15 3 59
Total 69 80 94 57 300
2484 https: International Journal of General Medicine 2023:16
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The linear dimensions of sella turcica for males and females are shown in Table 3. When comparing linear
dimensions of sella turcica between genders, it was found that females exhibited significantly larger linear dimensions
as compared to the males (P < 0.001).

In order to determine if subjects with different skeletal patterns presented with different linear dimensions, irrespec-
tive of age or gender, a one-way ANOVA test was performed. Mean length, depth and antero-posterior diameter were
found to be significantly different among different skeletal classes (P < 0.001). All the linear dimensions were found to
be larger among patients with class III malocclusion as shown in Table 4.

Post hoc pairwise comparison of linear dimensions among different skeletal classes showed that mean length, depth
and antero-posterior diameter among skeletal class Il were significantly higher than that among skeletal classes I and II
(P < 0.001; Table 5).

Table 6 demonstrates the inter-relationship between the variables (age, gender, and skeletal type) and size of the sella
turcica. The results revealed that age and skeletal type were significantly related to all the linear dimensions, ie, length,
depth, and diameter (P < 0.001) whereas gender was only related to a change in length of the sella turcica (P<0.01).

Shape of the Sella Turcica

The morphology of the sella turcica appeared to be normal in shape in the majority of patients (44.3%). Variation in
morphological appearance was present in 55.7% of the individuals; oblique anterior wall was found in 22.0% of cases
followed by double contour (17.3%), pyramidal shape (11.7%), sella bridging (3.7%) whereas the least frequent was
irregular dorsum sella (1.0%).

Table 2 Linear Dimensions of Sella (in Millimetres) According to Age Group

Linear Dimension Age Group n Mean SD Standard Error | P-value
(Years) of the Mean
Length 9-14 163 9.76 0.99 0.07 <0.001, S
15-26 137 13.40 6.35 0.54
Depth 9-14 163 7.85 1.65 0.13 <0.001, S
15-26 137 11.26 7.09 0.60
Diameter 9-14 160 9.68 1.59 0.12 <0.001, S
15-26 137 13.39 843 0.72

Abbreviations: SD, Standard deviation; S, Statistically significant.

Table 3 Linear Dimensions of Sella Turcica (in Millimetres) for Females and Males

Linear Dimension Gender n Mean SD Standard Error | P-value
of the Mean

Length Female 149 13.03 6.28 0.51 <0.001, S
Male I51 10.13 1.21 0.09

Depth Female 149 10.85 6.95 0.56 <0.001, S
Male I51 826 1.90 0.15

Diameter Female 149 12.93 8.27 0.67 <0.001, S
Male 148 10.14 1.74 0.14

Abbreviations: n, Number of participants; SD, Standard deviation; S, Statistically significant.
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Table 4 One-Way ANOVA Testing the Effects of Skeletal Class on Sella Linear Dimensions (in Millimetres)

Linear Skeletal n Mean SD Standard Error of 95% Confidence Minimum | Maximum | P-value
Dimension Class the Mean Interval for Mean
Lower Upper
Bound Bound
Length Class | 101 | 10.20 1.30 0.12 9.94 10.46 7.6 16.7 <0.001,
Class Il 140 | 11.04 | 3.96 0.33 10.37 11.70 7.6 44.5 :
Class Il 59 15.19 | 7.58 0.98 13.21 17.16 9.3 44.5
Total 300 | 11.57 | 473 0.27 11.03 12.11 7.6 44.5
Depth Class | 101 8.68 2.06 0.20 827 9.09 4.6 16.0 <0.001,
Class Il 140 | 8.95 4.49 0.38 8.20 9.70 4.6 46.7 >
Class Il 59 1243 | 8.65 1.12 10.17 14.68 5.8 46.7
Total 300 | 9.54 5.23 0.30 8.95 10.14 4.6 46.7
Diameter Class | 101 9.99 1.85 0.18 9.63 10.36 5.9 15.4 <0.001,
Class Il 140 | I1.14 | 521 0.44 10.26 12.02 6.4 56.8 >
Class Il 59 I5.11 | 10.25 1.33 12.44 17.78 82 56.8
Total 300 | 1154 | 6.13 0.35 10.84 12.24 5.9 56.8

Abbreviations: n, Number of participants; SD, Standard deviation; S, Statistically significant.

Table 5 Post Hoc Pairwise Comparison (Scheffe Test) Between Classes for Length,
Depth & Diameter (in Millimetres) as the Dependent Variables

Linear Dimension | Skeletal Class 1 ] mn

Length | - 0.35 <0.001, S
] 0.35 - <0.001, S
]| <0.001, S <0.001, S -

Depth 1 - 0.92 <0.001, S
] 0.92 - <0.001, S
m <0.001, S <0.001, S -

Diameter | - 0.33 <0.001, S
1 0.33 - <0.001, S
m <0.001, S <0.001, S -

Abbreviation: S, Statistically significant.

On comparing the morphological variations between genders, sella turcica appeared normal in 43.0% of female
patients and 45.6% of male patients. Furthermore, comparison between the two age groups showed that sella turcica
appeared normal in 51.5% subjects belonging to 9-14 years age group and in 35.7% subjects belonging to 15-26 years
age group. Variations in morphological of sella turcica appeared more common in female patients and in older age group.
Table 7 demonstrates the frequency distribution of different shapes of sella turcica among genders and in two age groups.
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Table 6 Regression Analysis for Variables (Age Group, Gender, and Skeletal Type) and Linear Dimensions

Variable Length Depth Diameter

B Standard Significance B Standard Significance B Standard Significance

Error Error Error

Age group | 0917 0.05 <0.001, S 0.846 0.07 <0.001, S 1.017 0.08 <0.001, S
Gender —0.901 0.37 0.01, S —0.871 0.50 0.087 —0.660 0.58 0.258
Skeletal 1.526 0.25 <0.001, S 0.965 0.34 <0.001, S 1.572 0.39 <0.001, S
type
R? 0.572 0.368 0.396

Abbreviations: B, Regression coefficient; S, Statistically significant.

When the morphology was assessed for different skeletal types, sella turcica appeared normal in 50.5% of class

I patients, 43.6% of class II patients and 35.6% of class III patients. Variations in morphological of sella turcica appeared

more common in class III patients followed by class II patients and the least variation was noted in class I patients.

Table 8 demonstrates the frequency distribution of morphological variations of sella among different skeletal types.

Table 7 Frequency Distribution of Different Shapes of Sella Turcica Among Both Genders and in Two Age Groups

Sella Shape Gender Age
Males Females 9-14 Years 15-26 Years
Frequency | Percentage | Frequency | Percentage | Frequency | Percentage | Frequency | Percentage
Normal 68 45.6 65 43.0 84 51.5 49 357
Oblique anterior wall 28 18.8 38 252 29 17.8 37 27.0
Sella turcica bridge 07 4.7 04 2.6 04 2.5 07 5.1
Double contour of the floor 27 18.2 25 16.6 26 16.0 26 19.0
Pyramidal shape 16 10.7 19 12.6 20 122 15 11.0
Irregular dorsum sella 03 2.0 00 0.0 00 0.0 03 22
Total 149 100 151 100 163 100 137 100
Table 8 Frequency Distribution of Different Shapes of Sella Turcica in Skeletal Classes
Sella Shape Class | Class 1l Class 111 Total
Frequency | Percentage | Frequency | Percentage | Frequency | Percentage | Frequency | Percentage
Normal 51 50.5 6l 43.6 21 35.6 133 44.3
Oblique anterior wall 23 227 26 18.6 17 28.8 66 22.0
Sella turcica bridge 04 4.0 05 35 02 34 11 37
Double contour 13 12.8 28 20.0 I 18.6 52 17.3
Pyramidal shape 10 10.0 18 12.9 07 1.9 35 1.7
Irregular dorsum sella 00 0.0 02 1.4 ol 1.7 03 1.0
Total 101 100 140 100 59 100 300 100
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Discussion

The evaluation of the sella turcica aids in the diagnosis and treatment of orthodontic problems. In addition, by super-
imposing the scans longitudinally, it is helpful for determining craniofacial growth.'? In this retrospective investigation,
Saudi subpopulations with various skeletal types were examined for the linear dimensions and morphological appearance
of the sella turcica.

As the person ages, the size of the sella correlates with the size of the pituitary gland.'*'* In this study, postpubertal
age group individuals had significantly larger linear dimensions of the sella than their prepubertal counterparts. Similar
findings were noted by Sathyanarayana et al,! Yasa et al,> Alkofide,® Hasan et al,'> Hasan et al,'® Mustafa et al.!”
However, the studies done by Al-Mohana et al* and Valizadeh et al'® noticed significant differences only in antero-
posterior diameter of sella among age groups. Muhammed et al® also found that older patients had a larger diameter and
longer length of their sella than younger patients. According to Nagaraj et al,'® the depth and antero-posterior diameter of
the sella turcica increased as the age of the patient increased. According to Shrestha et al’ and Chaitanya et al,*° there
was no significant difference in linear dimensions with age, although there was a gradual increase in linear dimensions of
sella with age. Interestingly, Choi et al*' found that the linear dimensions of sella turcica showed a positive linear trend
until 25 years of age, but after 26 years of age, the size of the sella was not significantly increased.

12 utilized cone beam computed tomography to measure

In order to determine if gender affected sella size, Chou et a
sella sizes. They found significant differences between sexes in the dimensions of sella, with males having larger
dimensions. In contrast, Sathyanarayana et al,’ Al-Mohana et al* and Axelsson et al” observed a significant difference

123

only in the length of the sella between the genders, whereas Ghaida et al™ observed only a significant difference in the

height of the sella. According to Usman et al,**

computerized tomography was used to analyze the dimensions of the
sella and concluded that males possess significantly larger sellae than females, especially regarding diameters and
lengths. From approximately 1 to 13 years of age, Silverman'® found that males had a larger pituitary fossa than
females. Due to the pubertal development spurt, which begins 2 years earlier in women than in males, the pituitary fossa
in women significantly changes in size from 11 to 15 years of age. Later in life, male growth acceleration happen
a couple of years later than female growth acceleration, giving both sexes nearly the same area of sella. Magat et al,*
Franscis®® and Haas,”” however, have reported that the sella turcica of females is larger than that of males. Unlike these
studies, many researchers have found no significant difference in all three dimensions of the sella.>¢:%:!5:18720.28734 1y {pe
current study, significantly larger dimensions of the sella were noted in female patients compared to the male
patients. The differences between studies could be explained by the fact that study samples are from different age groups.
1** found that the size of the

sella was larger in class III patients and smaller in class II patients. According to Akofide,® individuals with skeletal class

Correlation of skeletal patterns with sella size is still unclear. A study by Filipovie et a

II patterns have a smaller sella diameter than individuals with skeletal class III patterns. It was found by Shrestha et al’
that patients with class III malocclusions had longer and wider sellas than those with class I and class II
malocclusions. Individuals with the class III pattern had significantly larger diameters than patients with the class 11
pattern, according to Sinha et al.>* In the study done by Al-Mohana et al,* individuals with class II had a larger sella

1'® found that sella turcica was significantly

depth compared to individuals with skeletal class III pattern. Valizadeh et a
higher in length in patients with skeletal class III malocclusion than in those with class I and class II skeletal
types. Contrarily, Boddeti et al>> concluded that class I skeletal pattern shows larger dimensions of sella whereas
Chaitanya et al,”® Magat et al,>> Shah et al,>* Meyer Marcotty et al,>® and Tepedino et al’’ stated that there was
insignificant difference between the skeletal patterns and linear dimension of sella turcica. We found that all the sella
dimensions were larger in individuals with skeletal class III when compared to individuals with skeletal class I or II
patterns. There might be differences in the results of previous studies as a result of different landmarks, radiographic
techniques, or differences in the sample composition (age, gender, ethnicity, etc.).

The sella turcica has been described in several research studies as having different shapes.”® *° The variations in the
sella turcica had been classified in a variety of ways, but in many cases the results were very difficult to interpret.>®41~*3
In a recent study by Using Axelsson et al,’” six main types of seal shapes were distinguished; normal sella turcica, oblique
anterior wall, double-contoured sella, sella turcica bridges, pyramidal shapes of dorsum sellae, and irregularities

(notches) in the posterior part of the sella. 44.3% of participants in the present study had normal morphology, whereas
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55.7% had variations in morphological appearance. This is similar to the findings of Al-Mohana et al* who concluded
that 56% of the patients had morphological variations in the sella shape and only 44% demonstrated normal morphology.
This is also in accordance with the findings of Nagaraj et al'® and Magat et al.>> Researchers such as Sathyanarayana
etal,! Alkofide,® Axelsson et al,” Shrestha et al,” Sinha et al,”! Usman et al,>* Shah et al,>® and Islam et al*? found normal
sella morphology more common than individuals with other variations of morphology.

According to this study, oblique anterior walls made up 22.0% of the common morphological variant types. This is in
agreement with studies by Chaitanya et al'® and Usman et al,>* where the authors found the oblique anterior wall as the
most common variant (18.5% and 9.1% respectively). Additionally, Axelsson et al” reported that 26% of patients had an
oblique anterior wall, Magat et al*® reported that 14.4% of patients had an oblique anterior wall, Sinha et al** found in
11.33% of patients, Alkofide® found in 9.4% of subjects, and Islam et al** noted in 4.8% of patients.

The occurrence of a sella bridge in normal individuals is not uncommon and has been estimated at between 0.0% and
229% of patients’-%-2+25:32:33.39.40.44

study, sella turcica bridging was found in only 3.7% of the subjects which is within the range as previously reported.

with an increase in occurrence in patients with craniofacial deviations.’ In the present

The least frequent morphological type observed in this study was the irregular (notching) shape of sellac on the
dorsum (1.0%), in agreement with Al-Mohana et al.* On the contrary, it was the most frequent type in the studies done by
Sathyanarayana et al,' Alkofide® and Shrestha et al.” Additionally, Islam et al** noted irregular dorsum sella in 16.2% of
patients, Sinha et al’* noted in 10% of the subjects, Magat et al*> in irregular dorsum sella in 8.6% of patients, and
Usman et al** in 5.1% of patients. This study found normal morphology to be more common in males than females,
along with class I and II skeletal patterns that are similar to Boddeti et al.>

The strength of this paper is equal distribution of patients with different malocclusions that provides better under-
standing which could not be found in previous studies. Also, the regression analysis for variables like age, gender and
skeletal type authenticates the results that may be used as reference standards for Saudi patients when studying sella
turcica morphology. Furthermore, the use of Artificial Intelligence based research tool ensures consistency and
reproducibility.

Limitations

Several limitations were identified in the study. Firstly, the research was conducted at a single institution, it cannot be said
that the study reflects the overall characteristics of the Saudi population. Second, only patients undergoing lateral
cephalometric imaging were included in the study; as a result, caution should be exercised when interpreting the results.
Finally, the cephalometric digital image was two-dimensional, which does not accurately depict the three-dimensional
structure of the sella turcica. In spite of this, the dimensions reported in this study can still be used as a guideline.

Recommendations
Further studies on inter-relation between the dimensions of the sella turcica and pathological conditions should be
conducted with the use of advanced imaging methods.

Conclusions

For all linear dimensions of the sella, there was a significant difference between pre-pubertal (9—14 years) and post-
pubertal (15-26 years) age groups, with the size of the sella being greater in the post-pubertal age group. The size of the
sella was significantly larger in females than males. There was a significant difference between different skeletal types
when the sella size was compared. Sella size was found to be larger in class III patients. As age, gender, and skeletal type
were compared to sella dimensions, age and skeletal type were significantly correlated with each dimension, whereas
gender was significantly correlated only with a change in length of the sella. 44.3% of patients had normal sella turcica
shape. This study provided reference data for assessing racial, gender and age-specific variations in sella turcica in Saudi
Arabian patients based on the linear dimensions and morphological types of sella turcica.

Data Sharing Statement

The data set used in the current study will be made available on request from Dr. Rakhi Issrani; dr.rakhi.issrani@jodent.org.
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