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Abstract: A structural change from normal dimensions of sella turcica could be an indication of a pathological condition of
the structure itself, the pituitary gland or the extra-sellar structures. The sella turcica is a groove in the sphenoid bone which
contains the pituitary gland and this crucial intracranial structure affected both by intrasellar and extrasellar pathological
conditions. This study was conducted to find out the normal dimensions of sella turcica among adult Nigerian population in
South Western Nigeria with the aid of computed tomography and assess if the dimensions of sella turcica vary with age, gender
and some anthropometric parameters. This prospective study evaluated the normal adult sella turcica dimensions from the
computed tomography head images of 197 patients that presented at a foremost public tertiary hospital in Lagos State. Other
anthropometric data (biparietal diameter, occipito-frontal diameter and patient’s height) were also measured. The data obtained
was analyzed with SPSS Windows Version 17.0 (SPSS Inc.). The results shows that the sella turcica has mean length of 9.8
mm, AP diameter of 11.5 mm, and depth of 8.6 mm. The results illustrates that there is no difference between sella turcica
dimension and the gender of the patient and there is no relationship between age and sella turcica dimensions. However, a
positive correlation was established between sella turcica dimensions and height of the subjects. Linear regression prediction
models were developed for the purpose of predicting the dimensions of sella turcica from patients’ height. The baseline sella
turcica data obtained would be applied for the more objective evaluation and detection of pathological conditions of the sella
turcica and adjacent structures within population studied. The predictive equations established between sella turcica
dimensions and height could be used to predict normal sella turcica length and AP diameter in the assessment of the existence
of possible intra- and extra-sellar pathologies.
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hormones, thyroid stimulating hormone and vasopressin leading
to Cushing’s syndrome, amenorrhea, acromegaly [1]. According
to Famini and Maya [2], the most co mmon sella and paraseller
masses identified by magnetic resonance imaging (MRI) include
prolactinoma (40%), nonfunctioning adenoma (37%), and
adenoma (13%). Metastases accounts for 5% of pituitary lesions
and breast cancer is the most co mmon primary source. On the
other hand, a smaller size can lead to decreased pituitary
function causing symptoms such as short stature, retarded

1. Introduction

The sella turcica is a saddle-shaped depression in the
sphenoid bone which contains the pituitary gland. A deviation
from normal dimensions of sella turcica could be an indication
of a pathological condition of the structure itself or the pituitary
gland [1]. A large size might be an indication of pituitary tumor
which causes over-production of hormones such as
adrenocorticotropic hormone (ACTH), prolactin and growth
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skeletal growth (Meyer-Marcotty et al, 2010). Intracranial
hypertension has a well-established association with another
condition of the sella turica called the empty sella syndrome
(Lupi et al, 2011). Another important pathological condition of
the sella turcica is intrasellar infection which is characterized by
pituitary dysfunction and damage to surrounding structures and
may eventually lead to increase in sella size [3]. In addition,
Russell and Kjaer [4] found that the size and shape of sella
turcica can also be affected by hereditary disorders such as
Down syndrome, Williams syndrome, Seckel Syndrome and
lumbosacral myelomeningocele.

It is obvious that the sella turcica is a crucial intracranial
structure that can be affected both by intrasellar and
extrasellar pathological conditions [1, 3, 5 - 7]. Secondly, it is
important to note that the sella trucica is also used as an
important reference point in orthodontics and the
cephalometric analysis of the neurocranial and craniofacial
complex [8 — 9]. Despite the clinical relevance of this
structure which cuts across disciplines (radiology, neurology,
endocrinology, dentistry/orthodontics), there is an overt
dearth of adequate information on sella turcica of indigenous
African populations. Studies done on sella turcica dimensions
in the past may have given inaccurate values because nearly
all were done using plain radiography method which has
drawbacks such as superimposition of structures and possible
geometric  unsharpness with resultant magnification
traditionally associated with 2D imaging system [11, 12].
Thirdly, since studies have shown there are appreciable
variations between sella turcica values of Caucasians [13, 14]
and non-Caucasians [11, 12], it have become imperative to
establish indigenous normogram that will be applicable in an
African setting instead of using the Caucasian normograms.
Consequently, this study was designed to establish the
normal sella turcica normogram with computed tomography
(CT) in an African population in South-western Nigeria and
subsequently determine if there are existing relationships
between relevant anthropometric parameters and the normal
sella turcica normograms with the intention to establish
predictive models from the data obtained, if there were
correlations between relevant variables, for the purpose of
diagnosis, especially in remote rural clinical settings.

2. Methods

This non-experimental and prospective study was carried
out in a foremost teaching hospital in South-western Nigeria.
A total of 197 patients, who met the inclusion criteria, were
recruited and studied from January 2016 to December 2016.
The CT images were obtained with 128-Slice Toshiba
Alexion CT machine. Members of staff in radiology
department were involved in the research. The radiographers
discussed the research with the patients at the CT Suite
before the CT scan. The age, gender and height of the
patients was taken before the CT scan. After scanning the
patients, the consultant radiologists reported the examination.
When the report indicates that the examination was normal,
then the biometric dimensions (length, AP diameter and

depth) of the sella turcica were measured using the software
measuring tools in the computers of the CT workstation [15].
Finally, the head biometry (biparietal diameter, head
circumference and occipito—frontal diameter) was measured
using the software measuring tools in the computers of the
CT workstation. Data collected were statistically analyzed for
correlations between variables using Statistical Package for
Social Sciences software (SPSS v. 17). The confidence level
was set at 95% for the statistical tests and probability values
p < 0.05 were regarded as statistically significant.

3. Results

The results illustrate that out of the 197 subjects studied,
51% of them were males while 49% were females. It also
showed that greatest percentage of subjects are between the
age range of 30-39 years (n = 56, 28%) while the least
percentage are between the age range of 80-89 years (n = 2,
1%) as depicted in Table 1.

Table 1. Distribution of age/gender of the patients.

Gender Total
e ) Male Female

Freq Freq Freq (%)
20-29 17 14 31 16
30-39 30 26 56 28
40-49 25 24 49 25
50-59 12 14 26 13
60-69 7 9 16 8
70-79 9 8 17 9
80-89 1 1 2 1
Total 101 (51%) 96 (49%) 197 100

For the total sample size studied, the sella turcica has a
mean length of 9.8 mm, mean diameter of 11.5 mm, and a
mean depth of 8.6 mm. Males has mean length of 10.1 mm,
mean diameter of 11.14 mm, and a mean depth of 8.3 mm
while females has mean length of 9.5 mm, mean diameter of
11.3 mm, and a mean depth of 8.9 mm.

Table 2 shows that individuals within age group 20-30
years have mean length of 10.7 mm, mean diameter of 11.91
mm, and a mean depth of 8.73 mm while individuals within
age group 80-89 years have mean length of 8.17 mm, mean
diameter of 10.8 mm, and a mean depth of 7.98 mm

Table 2. Age and dimensions of Sella turcica.

Age Length AP Diameter  Depth
20-29 Mean 10.21 11.57 8.41
N 31 31 31
30-39 Mean 10.17 1191 8.73
N 56 56 56
40-49 Mean 9.91 11.30 8.44
N 49 49 49
50-59 Mean 9.45 11.18 8.26
N 26 26 26
60-69 Mean 9.31 11.29 8.51
N 21 21 21
70-79 Mean 9.19 11.13 8.18
N 12 12 12
80-89 Mean 8.17 10.8 7.98
N 2 2 2
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The mean value of various anthropometric parameters
obtained were thus: BPD = 13.5 cm, OFD = 18.3 cm, CI =
73.4%, Height = 168 cm. Student’s T-test was performed for
difference between sella dimensions and gender and the p-
value for the length, AP diameter and depth were 0.93, 0.052,
and 0.39 respectively. Therefore no relationship was found at
p < 0.05. Analysis of variance was conducted to determine
any difference between the dimensions of sella turcica and
age, p - value of 0.987 was obtained showing that there is no
statistically significant difference at p < 0.05.

Table 3. Pearson’s Correlation for sella turcica dimensions and height of
patients.

Length AP Diameter  Depth
Pearson Correlation (r) 0.9311 0.7754 0.2461
. 0.8781  0.6012 0.5567
Height . .
Sig (2 tailed) (p - value)  0.023 0.0405 0.5416
N 197 197 197

Pearson’s Correlation was conducted to determine any
relationship between the dimensions of sella turcica and head
biometric parameters, the p - value for the length, AP
diameter and depth were 0.787, 0.866, and 0.502 respectively
when the BPD was analyzed. The OFD data shows the p -
value for the length, AP diameter and depth were 0.0709,
0.0827, and 0.0656 respectively. Therefore, no positive
correlation was found between sella dimensions and head
biometric parameters at p < 0.05.

Table 2 shows the results of Pearson’s Correlation
conducted to determine any relationship between the
dimensions of sella turcica and height, the p-value for the
length, AP diameter and depth were 0.0023, 0.00405, and
0.5416 respectively. Therefore correlation was found at p <
0.05 between length and AP diameter dimensions and height
of the subjects. There was no relationship between sella
depth and height at p < 0.05.

Figure 1 illustrates the linear regression graph for sella
turcica length and heights of subjects. A linear association
was found between the variables (r = 0.9311, p value =
0.023). A regression equation, y (ST Length) = 0.08030
(Height) - 3.698, was derived for the predication of sella
tucica length from the height of subjects.
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Figure 1. Linear regression graph for Sella Turcica Length and Heights of
Subjects.

Figure 2 depicts the linear regression graph for sella

turcica length and heights of subjects. A linear association
was found between the variables (r = 0.7754, p value =
0.0405). A regression model, y (ST AP Diameter) = 0.1208
(Height) - 8.959, was derived for the predication of sella
tucica AP diameter from the height of subjects.
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Figure 2. Linear regression graph for Sella Turcica AP Diameter and
Heights of Subjects.

3. Discussions

For the whole population studied, the sella turcica has
mean length of 9.8 mm, AP diameter of 11.5 mm, and depth
of 8.6 mm. In addition, some relevant anthropometric
parameters were also obtained and their means values are as
follows — BPD, 13.5 cm; OFD, 18.3 cm, Cephalic Index,
73.4% and Height, 168.1 cm. The sella turcica values in this
research are smaller when compared with that of Camp [14].
The same observation is noted with Asad and Hamid [13]
who reported that the mean length of sella turcica in subjects
of the De Montmorency College is 14.9 mm, and Axelsson et
al [9] who reported dimensions even larger than the values
reported in Camp [14]. This observed discrepancy in sella
turcica values of Caucasian population and the indigenous
populations can be partly attributed to the shortfall of the
radiographic method — superimposition - which was used in
these Caucasian studies [9, 13]. The aforementioned
drawback of radiographic method was one of the main
reasons that motivated the researchers to conduct this
research using the computed tomography which is not
susceptible to the flaws of 2-D imaging systems in order to
obtain the exact measurements sella turica dimensions
(Singh, 2014). Secondly, the differences in values obtained in
this research and that of Caucasian populations could be also
attributed to the obvious difference in races [11, 12].

Although there is no statistically significant relationship
between the sella values and gender, there is a very slight
observable difference between the sella dimensions of males
and females. Males have slightly higher values for length and
AP diameter of sella turcica than females while males have
smaller depth dimension than females. Kari and Inger [16]
noted this slight difference while and Silverman [17] in his
study stated that the length of the sella turcica was larger in
males, while the depth and greatest diameter were almost
similar for both genders. The result of ANOVA conducted to
determine any difference between the dimensions of sella
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turcica and age reported p-value of 0.987 showing that there
is no statistically significant difference at p < 0.05. This
result is in consonant with the reports of Melsen [18], Choi et
al [19] and Elster [20]. However, there is an observable slight
depreciation noted across all the sella turcica dimensions as
the age range increases. Only Silverman [17] noted the same
remark in his study.

There is no relationship between head biometry and sella
dimensions. From literature search, no study has examined
the relationship between sella dimensions and head biometry.
A positive correlation was found between length and AP
diameter dimensions and height of the subjects. This is in
line with Ali (2013) who reported that the sella dimensions
increase as the height of the subjects increases. This
relationship between sella dimensions and height could be
attributed to the fact the pituitary gland which secretes the
growth hormone is situated inside sella turcica [3].
Kucharczyk and Hazewinkel [21] have shown that there is
positive correlation between pituitary gland dimensions with
height and further suggested the gland can be estimated from
the dimensions of the sella turica. This then implies that both
sella turcica dimensions and pituitary gland size can be
estimated from the height of adult individuals. Regression
analysis for sella turcica length and heights of subjects shows
a linear association between the two variables and a
regression equation, y (ST Length) = 0.08030 (height) -
3.698, was derived for the prediction of sella tucica length
from the height of subjects. Another regression analysis for
sella turcica length and heights of subjects shows a linear
association between the variables and a regression model, y
(ST Diameter) = 0.1208 (Height) - 8.959, was derived for the
prediction of sella tucica length from the height of subjects.
This means that sella dimensions values obtained from these
equations (+ SD of mean values in this study) will give an
estimated values of the patient’s sella turcica dimensions. If
the final values obtained are not within the acceptable range,
it implies the patient’s sella turcica is abnormal and there is
possibility of an underlying pathology. The result of this
study can be applied in clinical and research settings for a
more objective evaluation and detection of pathological
conditions of the pituitary gland. Furthermore, Kucharczyk
and Hazewinkel (2008) reported that the size of pitutary
gland can be roughly estimated from the dimensions of sella
turcica obtained from radiological methods since disease
conditions of the pituitary gland ultimately affect the size of
the sella turcica. Computed tomography gives more accurate
values than radiographical method [21].

4. Conclusion

This research established the normogram of sella turcica
dimensions within an indigenous African population and
found that the sella turcica has mean length of 9.8 mm, mean
diameter of 11.5 mm, and a mean depth of 8.6 mm. The
baseline data obtained would be applied for the more
objective evaluation and detection of pathological conditions
of the sella turcica and adjacent structures in clinical settings

within Lagos metropolis. A positive correlation was
established between sella turcica dimensions and height of
the subjects. The predictive equations established between
sella turcica dimensions and height could be used to predict
normal sella turcica length and AP diameter in the
assessment of the existence of possible intra- and extra-sellar
pathologies.

References

[1] Nagaraj T, Shruthi R, James S, Keerthi I, Balraj L, Goswami
R. (2015) The size and morphology of sella turcica: A lateral
cephalometric study. Journal of Medicine, Radiology,
Pathology & Surgery. 1: 3-7.

[2] Famini P, Maya M. (2011) Pituitary magnetic resonance
imaging for sellar and parasellar masses: ten-year experience
in 2598 patients. Journal of Clinical Endocrinology and
Metabolism. 96 (6): 1633-41.

[3] Meyer-Marcotty P, Reuther T, Stellzig-Eisenhauer A. (2010)
Bridging of the sella turcica in skeletal Class III subjects.
European Journal of Orthodontics. 32 (2): 148-53.

[4] Russell B. G and Kjaer, 1. (2008). Postnatal structure of sella
turcica in Down syndrome. American Journal of Medical
Genetics. 87: 183-188.

[5] Muzio B and Mudgal P (2015) Differential diagnosis of
enlarged sella turcica. Retrieved from http://radiopaedia.org/
on 20/04/2016.

[6] Lupi I, Zhang J, Gutenberg A (2011), From pituitary
expansion to empty sella: disease progression in a mouse
model of autoi mmune hypophysitis. Endocrinology. 152 (11):
4190-8.

[71 Bonifacio-Delgadillo D, Aburto-Murrieta Y, Salinas-Lara C,
Sotelo J, Montes-Mojarro I, and Garcia-Marquez A, (2014).
“Clinical Presentation and Magnetic Resonance Findings in
Sellar Tuberculomas,” Case Reports in Medicine, 9619: 13.9.

[8] Sathyanarayana L (2013), Sella turcica - Its importance in
orthodontics and craniofacial morphology. Dental Research
Journal. 10 (5): 571-575.

[9] Axelsson S, Storhaug K, and Kjer I (2005), Post-natal size
and morphology of the sella turcica. Longitudinal
cephalometric standards for Norwegians between 6 and 21
years of age. The European Journal of Orthodontics, 31 (9)
613-621.

[10] Alkofide E, (2007) The shape and size of the sella turcica in
skeletal Class I, Class II, and Class III Saudi subjects, The
European Journal of Orthodontics 55 (9) 457-463.

[11] Ize-Iyamu I, (2014) Sella turcica shape, linear dimensions, and
cervical vertebrae staging in preorthodontic patients in Benin
City, Nigeria, Sahel Medical Journal 17 (4) 151 — 158.

[12] Ogunnaike P, Olatunji S, Owolabi Joshua Oladele, Ginigeme
A, Olanrewaju J, (2016) An Assessment of the Size of Sella
Turcica Among Adult Nigerians Resident in Lagos.
International Journal of Medical Imaging. 4 (3): 12 - 16.

[13] Asad, S. Hamid, W. (2005). Assessment and comparisons of
dimensions of sella turcica in skeletal class 1 and skelental
class 11 cases. Pakistani Oral and Dental Journal: 25: 59-64.



[14]

[15]

International Journal of Neurosurgery 2017; 1(1): 7-11 11

Camp J. D. (2005) The normal and pathologic anatomy of
sella turcica as revealed by roentgenograms. American
Journal of Roentgenology, 140: 197-801.

Ali E (2013) Characterization and Measurement of Sella
Turcica among Sudanese using CT. Sudan University of
Science and Technology Repository. Department of Medical
Radiologic Science. MSc Thesis.

Kari, S and Inger, K (2004) Post-natal size and morphology of
the sella turcica in Williams syndrome. European Journal of
Orthodontics, 26 (4): 597-604.

Silverman, F. N. (2000). Roentgen Standards for size of
pituitary fossa from infancy through adolescence, American
Journal of Roentgenology, 28: 451-460.

Choi WJ, Hwang EH, Lee SR (2001), The study of shape and
size of normal sella turcica in cephalometric radiographs,

[19]

[20]

[21]

[22]

Korean Journal of Oral and Maxillofacial Radiology. 31 (1):
43-49.

Melsen B. (1994). The cranial base: the postnatal development
of the cranial base studid historical on human autopsy
material. Acta odontologica scandinavica, 32: (suppl. 62): 57-
71.

Elster, A. D. Chen, M. Y. Williams, D. W. and Key, L. L.
(2006) Pituitary gland. MR Imaging of physiology
hypertrophy in adolescence Radiology. 72: 754-761.

Kucharczyk and Hazewinkel (2008), Sella Turcica and
Parasellar Region, Retrieved from RadiologyAssistant.nl on
10/04/16.

Singh T (2014) Comparing dimensions of sella turcica obtain
by x-ray method and morphometry of dry human skulls, Asian
Journal of Pharmaceutical and Health Sciences. 4 (3) 17-21.



