
JGMC-N | Volume 18| Issue 02 |  July-December 2025

Original Research ArticleJournal of Gandaki Medical College-Nepal

page 140

   Estimation of size of sella turcica using computed 
tomography in patients visiting a tertiary care center 

in Kaski district 

1Department of Radiology, Gandaki Medical College Teaching Hospital and Research Center, Pokhara, Nepal

*Correspondence:
Dr. Nawaraj Paudel
Department of Radiology
Gandaki Medical College Teaching Hospital and 
Research Center, Pokhara, Nepal
Email: nawarajpaudel5@gmail.com
ORCID iD: https://orcid.org/0000-0002-0384-
5151

Submitted: August 22, 2025                                                                                  
Accepted: November 12, 2025

To cite: Paudel N, Sharma P, Sharma K, Parajuli 
S, Timilsina K, Gurung K. Estimation of size of 
sella turcica using computed tomography in 
patients visiting a tertiary care center in Kaski 
district. JGMC-Nepal. 2025;18(2):140-4.

DOI: 10.3126/jgmc-n.v18i2.83529

ABSTRACT

Introduction: Sella turcica is a saddle-shaped depression in the body of the sphenoid bone. The deformity in sella 
turcica size indicates an abnormality within the cranium. Thus, the objective of the study was to estimate the normal 
size of sella turcica in Nepalese population using computed tomography and to determine whether its’ size varies with 
age and sex. Methods: A cross-sectional analytical study was conducted among 250 patients visiting Department of 
Radiology, Gandaki Medical College from April 11 to July 12, 2024. The patients advised for computed tomography of 
head were enrolled in the study. The demographic data and sizes (length, anteroposterior diameter and depth) of sella 
turcica were recorded. Univariate analysis including frequencies and percentage for demographic data and size of sella 
turcica were calculated. ANOVA test was used to determine the association between size of sella turcica with age groups. 
Independent t-test was used to determine association of size of sella turcica with gender where p-value <0.05 was 
considered statistically significant. Results: The mean length, antero-posterior diameter and depth of sella turcica was 
found to be 10.94±6.90 mm, 12.42±2.26 mm and 7.99±1.49 mm respectively. There was statistically significant increase 
in length and anteroposterior diameter of sella turcica with age (p<0.05). All the dimensions of sella turcica were highest 
for males which was not significant. Conclusions: The mean length, antero-posterior and depth of sella turcica was 
10.94 mm, 12.42 mm, and 7.99 mm respectively. Furthermore, the length and antero-posterior diameter of sella turcica 
increased with age while all dimensions of sella turcica didn’t vary with respect to gender. 
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INTRODUCTION

The sella turcica, also known as hypophyseal fossa, is a saddle-
shaped depression in the body of the sphenoid bone in the human 
skull that houses the pituitary gland.1 Anatomically, it is located in 
the sphenoid bone behind the chiasmatic groove and the tuberculum 
sellae situated within the middle cranial fossa.2  The image of the 
sella turcica, on a cephalometric landmark in the skull.3

The anatomic variation of the sella turcica has been classified as: 
round, oval and flat.4 Any abnormality of the pituitary gland, to the 
disturbance in regulation of secretion of glandular hormones could 
manifest from an altered shape of sella turcica.5 Also, a deviation from 
the normal size and shape of the sella turcica due to its malformation 
may be implicated in an undetected underlying disease and it can 
be an indication of a pathological condition of the gland.6,7 Various 
conditions including Down’s syndrome, Williams’s syndrome, Sickle 
disease and lumbosacral myelomeningocele have reported to have 
been related with pathological changes of sella turcica. The deformity 
of the sella turcica is often a major clue that an abnormality exists 
within the cranium, hence knowledge regarding the anatomy and 
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radiological appearance of sella turcica is important. The 
computed tomography (CT) based morphometric data of 
sella turcica in the Nepalese population are limited. Thus, 
the aim of present study was to estimate the normal size 
of sella turcica in Nepalese population using CT images of 
the skull and to determine whether its’ size vary with age 
and sex. 

METHODS

This cross-sectional study was conducted from 11th April 
to 12th July, 2024 in Department of Radiology, Gandaki 
Medical College Teaching Hospital & Research center, 
Pokhara, Nepal. Convenience sampling method was used. 
Based on the study by Makaju et al., at 95% confidence 
interval and prevalence of 20.5%, using sample size of 
250 was calculated.8 Ethical clearance was obtained 
from Institutional Review Committee of Gandaki Medical 
College. (Ref. No. 09/078/07) A verbal informed consent 
was obtained from the patients prior to data collection. 

Patients aged >18 years, who were advised for CT head 
were included in the study. The patients with pre-existing 
intracranial lesions, Down’s syndrome, William’s syndrome, 
Sickle disease, lumbosacral myelomeningocele, associated 
hypopituitarism and dwarfism with small sella turcica were 
excluded. Also, poor quality of CT images and CT scans with 
incomplete information were excluded.

The study parameters included demographic data, length, 
antero-posterior diameter and depth of sella turcica. The age 
and sex of the patients were recorded. For CT head, images 
were obtained with the patient in a standard supine position 
(scanning time: 14–18 s; field of view:18 × 13 cm; exposure 
time: 3.6 s; kV =110; mA = 1–11; voxel size: 0.2 mm3) using 
the device (160 slice Canon prime Mulridetector Sp). The 
head of the patient was placed in a horizontal position so 
that Frankfort horizontal plane was perpendicular to the 
table, and the head within circular gantry housing the X-ray 
tube to ensure consistent orientation of the sagittal images.  
One of the axial views of the dorsum sella was selected as 
a reference view. Subsequently, in midsagittal plane, the 
measurement of length, antero-posterior and depth of sella 
turcica was done. Based on Silverman9 and Kissing,10 the 
following dimensions were measured to determine the size 
of sella turcica: the length from tip of dorsum sella (DS) to 
tip of tuberculum sella (TS); the depth as a perpendicular 
from line extending from above line to the deepest point 
of floor of fossa i.e, base of the pituitary fossa (BPF); and 
the antero-posterior diameter as the furthest point on the 
posteroinferior aspect of the pituitary fossa to the most 
superior point on the tuberculum sella (Figure 1). The data 

were collected by a single radiologist and recorded in the 
proforma.

Figure 1: Reference lines used for measuring dimensions 
of sella turcica on saggital section. TS-tuberculum sella, DS-
dorsum sella, BPF-base of pituitary fossa

The data were entered into the excel sheet and was 
analyzed using statistical package for social sciences (SPSS) 
version 21.0. Univariate analysis including frequencies and 
percentage of demographic data and size of sella turcica 
were calculated. ANOVA test was used to determine the 
association between size of sella turcica with age groups. 
Independent t-test was used to determine association of 
size of sella turcica with gender where p-value <0.05 was 
considered statistically significant.

RESULTS

A total of 250 patients were evaluated for the measurement 
of sella turcica. Most of the patients 127(50.80%) were 
from age groups >50 years and least 38(15.20%) in 18 
to 30 years. The proportion of male 32(52.80%) were 
more than females 118(47.20%). (Table 1) The mean 
length, AP diameter and depth of sella turcica was found 
to be 10.94±6.90 mm, 12.42±2.26 mm and 7.99±1.49 mm 
respectively. (Table 2)

Table 1: Demographic details of the study participants 
(n=250)

Age groups Frequency n(%)

18-30 38(15.20%)

31-40 41(16.40%)

41-50 44(17.60%)

>50 127(50.80%)

Gender

Male 132(52.80%)

Female 118(47.20%)

Total 250(100%)

Figure 1: Reference lines used for measuring dimensions of sella tur-
cica on saggital section. TS-tuberculum sella, DS-dorsum sella, BPF-
base of pituitary fossa
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Table 2: Dimension of sella turcica

Dimensions Mean ±SD

Length 10.94±6.90 mm
AP diameter 12.42±2.26 mm
Depth 7.99±1.49 mm

There was statistically significant increase in length and 
AP diameter of sella turcica with increasing age. (Table 
3) Further analysis with post-hoc Tukey test showed that 
there was statistically significant difference in both the 
length and AP diameter between 18 to 30 years and >50 
years. (>50 years more than 18 to 30 years; p<0.001, p<0.05 
respectively) However, on comparing between other 
age groups, though there was increase in length and AP 
diameter with increasing age, this finding was statistically 
insignificant. Furthermore, the depth of sella turcica was 
found to be increasing with increase in age which was not 
statistically significant. 

The length, AP diameter and depth of sella turcica was 
highest for males than females. However, these differences 
were not significant. (Table 4)

Table 3: Association of size of sella turcica with age-groups

Dimensions
(mm)

18-30 
years

31-40
 years

41-50
years >50 years F-

statistic* p-value

Length 9.27±2.31 10.06±2.13 10.21±1.47 11.19±2.31 9.29 <0.001**

AP 
diameter 11.47±2.04 12.17±2.70 12.32±1.76 12.82±2.25 3.88 0.010**

Depth 7.68±1.10 7.68±1.28 8.10±1.57 8.14±1.62 1.65 0.179

*ANOVA test; **p<0.05 denotes statistical significance

Table 4: Association of size of sella turcica with gender

Dimensions Male Female p-value*

Length 10.68±2.46 mm 10.23±9.70 mm 0.289
AP diameter 12.46±2.28 mm 12.38±2.25 mm 0.781
Depth 8.03±1.62 mm 7.94±1.34 mm 0.606

*Independent t-test

DISCUSSION

The normal anatomy and variations in the size of sella 
turcica should be acquainted by clinicians, in order to 
analyze deviations that may reflect pathological situations. 
Thus, our study aimed to determine the normal size of 
sella turcica in Nepalese population using CT images and 
its association with age and sex. These findings establish 
reference data for normal CT dimensions of the sella turcica 
in Nepalese adults.

Our study showed dimensions of sella turcica as mean 
length 10.94 mm, mean antero-posterior diameter as 12.4 
mm and mean depth as 7.99 mm.  These findings were 

lesser than reported by Zagga et al.4  Also, these findings 
were lesser than Okunnaike et al.11 and Usman et al.12 done 
on Nigerian population. Further the values were even 
larger than reported by Elnour et al.13 However, the length 
and depth were more and antero-posterior diameter was 
less comparing with the study done by Makaju et al.8 and 
Issrani et al.14 Further, lesser antero-posterior diameter, 
more depth and equal length of sella turcica was reported 
by AL-Mohana et al.15 These variations may be due to 
use of a different sample size, differences in software 
used in taking measurement as well as CT scan machine 
configuration. Further, this difference could be due to the 
shortfall of the radiographic method.

Our study showed significant increase only in length and 
AP diameter of sella turcica with increasing age, which is 
similar to the study done by Muhammed et al.16 Further, 
the studies done by Al-Mohana et al.15 and Valizadeh et 
al.17 noticed significant differences only in anteroposterior 
diameter of sella among age groups. According to Nagaraj 
et al.18  the depth and antero-posterior diameter of the 
sella turcica increased as the age of the patient increased. 
However, significant difference in all the dimensions  of sella 
turcica was reported by Makaju et al.8 and Issrani et al.14 
Also, there are studies showing no significant difference 
in any dimension of sella turcica.11,13,19 This variation may 
be due to different sample size. Therefore, age group of the 
patients may not a major determinant of the dimensions of 
sella turcica.

Our study concluded there was no significant difference in 
the size with gender. Similar findings were note by Makaju 
et al.8 and Elour et al.13 However, there was noted slightly 
larger dimension in males as in the study by Ogunnaike 
et al.11 and Chou et al.19 This could be attributed to sexual 
dimorphism in form of thicker bones and prominent bony 
markings in the males compared to that of females and 
anatomical features of the human skull which tend to be 
larger in males than in females. On contrary some studies 
have also reported females with larger sella.14,20 The 
differences between studies could be explained by the fact 
that study samples are from different age groups.

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 kaski district. Secondly the sample size was less. In 
spite of this, the dimensions reported in this study can still 
be used as a guideline. However, 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. 
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CONCLUSIONS

The study deduced that the mean length, antero-posterior 
and depth of sella turcica was 10.94 mm, 12.42 mm, and 
7.99 mm respectively. Furthermore, the length and antero-
posterior diameter of sella turcica increased with age but 
show no significant variation by gender.
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