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The aim of this study was to describe the shape and measure the size of the sella turcica
in Turkish subjects with different skeletal types. Lateral cephalometric radiographs of
150 patients (75 females and 75 meals) were taken and distributed according to skeletal
classification; 50 Class I, 50 Class II, and 50 Class III. The sella turcica on each radiograph
was analyzed and measured to determine the shape of the sella, in addition to the linear
dimensions of length, depth, and diameter. In statistical comparison, Independent sample
t- test or Mann-Whitney U test, one-way analysis of variance and post-hoc Tukey HSD, and
Fishers Exact tests were used at p<0.05 level. The statistical analysis showed that there
were no significant differences in linear dimensions of the sella turcica between genders.
Normal shape of the sella turcica was seen in the majority of the subjects (68,7%),
regardless of gender, age or skeletal type. When skeletal type was compared with sella
size, a significant difference was found in the diameter of sella between the Class I and
Class II subjects. Larger diameter values were present in the skeletal Class I subjects,
while smaller diameter sizes were apparent in Class II subjects. Sella shape and
dimensions reported in the current study can be used as reference standards for further
investigations involving the sella turcica area in Tukish subjects.
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INTRODUCTION
Several landmarks within the cranium have been used as reference points to
evaluate cephalometric radiographs. Sella point (the center of the sella turcica)
constitutes an important reference point in cephalometric analyses of the dentofacial
and neurocranial morphology. This point is located in the midpoint of the sella turcica,
housing the pituitary gland in the cranial base. The anterior lobe (adenohypophysis),
the intermediate lobe, and the posterior lobe (neurohypophysis) form this gland (1).
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Altered shape of the sella turcica could cause abnormality or pathology in the gland,
such as disturbance in the regulation of secretion of glandular hormones; prolactin,
growth hormones, thyroid-stimulating hormone, follicular stimulating hormone, etc.
(2-4). This disturbance can cause growth problems (acromegaly or gigantism,
Cushing’s disease, hyperthyroidism, amenorrhea and galactorrhea, and menstrual
disturbances) (2, 3). Cephalometric radiographs of subjects with these conditions can
show an abnormal sella size or shape, so we can think about subjects with an
abnormal sella turcica may have an undetected underlying disease (5-7). Several
studies have reported that morphological appearance of the sella turcica is
established in the early embryonic structure. Kjaer et al. (8) reported that a foetus
with holoprosencephaly with the sella turcica malformations. Russell and Kjaer
reported that children with fargile X and Down syndrome showed sella turcica shape
malformation in prenatal period and continued postnatal period (9, 10). Therefore,
we must know the normal morphology of the sella turcica to determine unusual
appearance of sella. Morphology may have differences among individuals. Normal
standarts will help to eliminate abnormality of sella turcica. The aim of this study was
to describe the shape and measure the size of the sella turcica in Turkish subjects with
different skeletal types.

MATERIAL AND METHODS
This retrospective study’s samples were comprised pretreatment lateral
cephalometric radiographs of 150 patients (75 females 13.08±1.58 years old and 75
meals 13.24±1.44 years old) obtained from archive of the Department of
Orthodontics of X University in X. Only radiographs that had the clearest visual acuity
of the sella turcica area were selected. The cephalometric radiographs were
distributed according to skeletal class and gender; 50 Class I, 50 Class II, and 50 Class
III cases were collected with an equal distribution between males and females in each
class (25 females and 25 males). Table 1 shows the mean ages of genders. According
to the Steiner's analysis: ANB (A point, nasion, B point) angel determines whether the
skeletal relationship between the maxilla and mandible is a normal (skeletal class I
relationship (+ 2 degrees), a skeletal Class II (+4 degrees or more), or skeletal class III
(0 or negative) and the ANB angle was the basis for classification of skeletal type into
Class I, Class II, or Class III at this study.
Table 1. Distribution of genders.
Gender

N

Mean

SD

Female

75

13,08

1,58

Male

75

13,24

1,44

The sella turcica on each cephalometric radiograph was measured on Adobe
Acrobat 7.0 professional version 7.0.0 computer program by the same author.
Silverman (11) and Kisling (12) methods were used to measure of the linear
dimensions of sella turcica. According to the this method; the length of sella turcica
(distance from the tuberculum sella to the tip of the dorsum sella), the depth of the
sella turcica (perpendicular from the line above to the deepest point on the floor) and
anteroposterior diameter of sella turcica (distance from the tuberculum sella to the
furthest point on the posterior inner wall of the fossa) were measured (Figure 1).
The analysis of the morphological variations of the sella turcica was evaluated with
a method described by Axelsson et al. (18). Five distinct morphological types were
seen: oblique anterior wall, sella turcica bridging, double contour of the floor,
irregularity in the posterior part of the dorsum sella and pyramidal shape of the
dorsum sella (Figure 2).
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In statistical comparison, Independent sample t- test, one-way analysis of variance
and post-hoc Tukey HSD, and Fishers Exact tests were used at p<0.05 level.

Figure 1. Normal sella turcica morphology and reference lines used for measuring
sella size: TS, tuberculum sella; DS, dorsum sella; BPF, base of the pituitary fossa. A:
length of sella. B: anteroposterior diameter of sella. C: depth of sella.

Figure 2. The different types of sella turcica: (a) normal sella turcica, (b) oblique
anterior wall, (c) double contour of the floor, (d) sella turvica bridge, (e) irregularity
in the posterior part of the sella turcica, (f) pyramidal shape of the dorsum sellae
(Axelsson et all 2004).
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RESULTS
The statistical analysis showed that normal shape of the sella turcica was seen in
the majority of the subjects (68,7%), regardless of gender, age or skeletal type (Table
2, Figure 3). 31,3 % of the subjects had variation in the morphology of the sella turcica;
6,7% of the subjects had irregular dorsum sella, 16% of the subjects had oblique
anterior wall and 6% of the subjects had pyramidal shape.
When skeletal type was compared with sella size, a significant difference was
found in the diameter of sella between the skeletal Class I and Class II subjects in
females (p=0.017), however there were no significant differences in the males. Larger
diameter values were found in the skeletal Class I subjects than Class II subjects in
females (Table 3).
When compared the linear dimensions of the sella turcica, there was no difference
between the genders. Data from the cephalometric measurements of the sella turcica
for females and males with means, standart deviations and the level of statistical
significance between females and males are presented in Table 4.
Table 2. Frequency distribution of sella turcica type.
Sella type

Frequency

Percentage (%)

Normal sella turcica

103

68,7

Oblique anterior wall

24

16

Sella turcica bridge

2

1,3

Double contour

2

1,3

Irregular dorsum sella

10

6,7

Pyramidal shape

9

6

150

100

Total

Total

Male

Female

Table 3. Comparison of the sella shapes.

68

class I

class II

class III

Mean ± SD

Mean ± SD

Mean ± SD

P value (sign)

Length

0,87±0,13

0,83±0,11

0,87±0,17

0,496

Depth

0,83±0,18

0,76±0,08

0,81±0,10

0,154

AP Diameter

1,20±0,15

1,11±0,09

1,17±0,11

0,022*

Length

0,92±0,18

0,89±0,19

0,87±0,27

0,771

Depth

0,80±0,14

0,78±0,14

0,81±0,10

0,692

AP Diameter

1,13±0,19

1,12±0,16

1,16±0,18

0,75

Length

0,89±0,16

0,86±0,16

0,87±0,22

0,661

Depth

0,81±0,16

0,77±0,11

0,81±0,10

0,153

AP Diameter

1,17±0,17

1,12±0,13

1,15±0,15

0,167

Posthoc Tukey

class I / class II (0,017)
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Figure 3. Distribution of sella turcica types between classes . (a) normal sella
turcica, (b) oblique anterior wall, (c) double contour of the floor, (d) sella turvica
bridge, (e) irregularity in the posterior part of the sella turcica, (f) pyramidal shape
of the dorsum sellae (Axelsson et all 2004).

Class III

Class II

Class I

Table 4. Data from the cephalometric measurements of the sella turcica for females
and males.
Female

Male

Mean ± SD

Mean ± SD

P value (sign)

Length

0,87±0,13

0,92±0,18

0,274

Depth

0,83±0,18

0,80±0,14

0,636

AP Diameter

1,20±0,15

1,13±0,19

0,133

Length

0,83±0,11

0,89±0,19

0,181

Depth

0,76±0,08

0,78±0,14

0,441

AP Diameter

1,11±0,09

1,12±0,16

0,818

Length

0,87±0,17

0,87±0,27

0,985

Depth

0,81±0,10

0,81±0,10

0,885

AP Diameter

1,17±0,11

1,16±0,18

0,77

DISCUSSION
In this prospective study, the shape and size of the sella turcica were investigated
in a population of healthy Turkish males and females with different facial sceletal
types.
Measurements of the sella turcica and examination of its morphology are
important for the assessment of pathology in the pitutary gland. Many researchers
has been reported the shape variation in the sella turcica (1, 11-15).
Gordon and Bell (11) examined the radiographs of children 1-12 years of age and
classified the sella turcica into circular, oval, and ﬂattened, or saucer shaped. They
© 2015 iSER, Euro J Med Sci, 2(3), 65-71
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concluded that most of the subjects had either a circular or oval-shaped sella. In
Axelsson et al.’s study (16), the shape of the sella turcica was categorized into six
main types; normal sella turcica, oblique anterior wall, double-contoured sella, sella
turcica bridge, irregularity (notching) in the posterior part of the sella, and pyramidal
shape of the dorsum sellae. Their results show that a normal sella turcica morphology
was seen in two-thirds of the subjects, while the remainder showed dysmorphological
appearances. An alteration in the shape of the sella turcica can be misleading since it
may be present in ‘ normal ’ subjects (12, 14, 15), as well as in medically
compromised subjects such as those with spina bifida (17) and craniofacial deviations
(9, 18, 19). In our study, approximately 69% of the subjects appeared to have a normal
shaped sella turcica, while 31% presented with different aberrations. This is in
agreement with Axelsson et al. (16) and Alkofide(1) . Our finding about irregular
notching of the dorsum sella (8%) was almost similar with this two studies (11%).
The presence of a sella turcica bridge in normal individuals is not uncommon and
has been shown to occur in 5.5 – 22% of subjects (12, 14-16), with an increase in
occurrence in patients with craniofacial deviations (18). In the current study, a sella
bridge was found in only 1.1 per cent of the subjects which is much lower than that
previously reported. An oblique anterior wall has also been documented in normal
(16), and medically compromised subjects such as children with lumbosacral
myelomeningocele and Seckel syndrome (9, 17, 19). The current study showed only
9.4 per cent of subjects with an oblique anterior wall compared with 26 per cent found
by Axelsson et al. (16).
When determining if any differences existed in the present study between males
and females in terms of sella turcica size, no signiﬁcant gender differences were
found. Similar ﬁndings were reported by Israel (20) who concluded that sella turcica
size in young adult males and females were almost the same.
Few studies have compared the skeletal type of individuals with their sella turcica
size to determine if a relationship exists. Preston (21) divided cephalometric
radiographs of subjects into three groups according to age 5-9, 10-14, and 15-17
years, and according to their skeletal/facial type: Class I, Class II, and Class III. His ﬁ
ndings showed no statistically signiﬁcant correlation between facial type and the
mean sella area of the pituitary fossa.
In the Alkofide’s study (1), there were significant differences between skeletal
Class II and Class III patients. In this study, the higher values observed in Class III
patients than Class II patients. In our study, a significant difference was observed
between skeletal Class I and Class II patients in terms of the sella turcica diameter. An
increase in diameter size appears to be more common in Class I subjects, while a
reduced diameter size is more prevalent in Class II individuals.
The linear dimensions obtained from the current study can be used to approximate
the size of the pituitary gland, and may aid the clinician when confronted with an
abnormally large sella area on lateral cephalograms. The orthodontist should also be
familiar with the different shapes of the sella area, in order to help distinguish
pathology from normal developmental patterns.

CONCLUSIONS
1. Approximately 69% of the investigated subjects had a normal sella shape.
2. No significant differences in size of the sella could be found between
genders.
3. When sella size was compared with skeletal type, a signiﬁ cant difference
was found in diameter size between Class I and Class II subjects. Smaller
diameter values were present in skeletal Class II subjects, while larger
diameter sizes were apparent in Class I subjects.
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4. The results of the present study of sella shape and size may be used as
reference standards for Turkish subjects when studying sella turcica
morphology.
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