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ABSTRACT
Background: Sella Turcica is an important anatomical structure for cephalometric assessment because within its center lies sella 
point which helps in evaluation of craniofacial morphology.The purpose of this study was to evaluate the prevalence of a SellaTur-
cicabridge and linear measurements of sella in subjects with different skeletal Classes. 
Materials and method: Sella Turcica bridging and size were evaluated forfive hundred pre-treatment digital lateral cephalometric 
radiographs of Iraqi male (223) and female (277) patients with age range10-39 years, they were collected and classified into three 
groups according to skeletal classes.
RESULTSSella turcica bridging was found in the three groups, the overall rate of Sella Turcica bridging was higher in skeletal class 
III group (42.57%) and in female (21.2%) but the difference was non-significant. there was a significant difference in sella bridging 
between the three age groups (it was higher in the younger age group).A non- significant- difference in sella size between genders, 
age groups and skeletal classes. 
Conclusions: the prevalence of sella turcica bridging is greater in patients with a skeletal Class III relationship, females and young 
age group.Skeletal class, age and gender had a non- significant difference in Sella Turcica linear measurements. Bridging of sella, in 
the absence of clinical signs or symptoms, is considered a normal variant of the sella turcica, although many pathological processes 
can be associated with this calcification.
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INTRODUCTION
Lateral cephalometric radiograph displays numer-

ous cranial, facial and oral anatomic structures imaged 
from lateral aspect. Cephalometric radiography is a 
helpful aid in diagnosis, treatment planning and pre-
dicting treatment outcome in current orthodontic prac-
tice (1, 2). The morphology of Sella Turcica is, in this 
connection, of importance for the cephalometric posi-
tioning of sella point [S], the central reference point 
used in evaluation of the cranial morphology and in-
ter-relationship between jaws. (3)

Sella Turcica is situated on the intracranial surface 
of the body of the sphenoid bone. The anterior border 
of sella turcica is represented by the tuberculum sella 
and the posterior border by the dorsum sella. The pitu-
itary gland is surrounded by sella turcica, whereas two 
anterior and two posterior clinoid processes project 
over the pituitary fossa. The anterior clinoid processes 
are formed by the medial and anterior prolongations of 
the lesser wing of the sphenoid bone, and the posterior 
clinoid processes by the endings of the dorsum sella. 
During embryological development, Sella turcica area 
is a key point for the migration of the neural crest cells 
to the frontonasal and maxillary developmental fields. 

(4, 5)

Morphologically, three basic types (oval, round, 
and flat) have been classified, the oval and round types 
being the most common, deviation from normal size 
and shape of sella turcica can be an indication of a 
pathological condition of the gland(5).A larger size may 
be indication of pituitary tumor over producing hor-
mones such as ACTH, Prolactin and Growth hormones, 
thyroid stimulating hormone and vasopressin leading 
to Cushing’s syndrome, amenorrhea and acromegaly. 
A small size can lead to decreased pituitary function 
causing symptoms such as short stature, retarded skel-
etal maturation and growth. Small Sella Turcica are no-
table in humans who either have an absent or a partial 
formed diaphragm sellae.(2) Calcification of diaphragm 
sellae, which radiologically has been described as 
‘ roofing ’ or ‘ bridging ’ of the sella, in the absence 
of clinical signs or symptoms, is considered a normal 
variant of the sella turcica(6), although many patholog-
ical processes can be associated with this calcification.

 As far as aetiology is concerned, it has been sug-
gested that an ICL (interclinoid ligament) is laid down 
in cartilage at an early stage of development and then 
ossifies in very early childhood. This ossification can 
be due to the complex embryology of the sphenoid 
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bone(3). According to this theory; a sella turcica bridge 
should be considered a developmental anomaly.

Additionally, bridging of Sella Turcica has been 
reported to occur in distinctive syndromes or skeletal 
and dental malformations(5,7-10).In a ‘normal’ popula-
tion, the prevalence of a Sella Turcica bridge has been 
reported with a frequency of 1.75 to 6 per cent in ana-
tomical and radiographic studies(5,11, 12).
SUBJECTS AND METHODS

Total of 500 digital cephalometric images of Iraqi 
patients attending the Diagnosis and Orthodontic De-
partments, College of Dentistry/Baghdad University 
were collected and examined (only the radiographs of 
good quality were included in the study).

Analysis of the craniofacial complex: By using 
Auto CAD 2010 computer program, seven points and 
six lines were determined (fig. 1). The images were di-
vided in to three groups according to skeletal classes. 
Classification of skeletal type into Class I(131), Class 
II(174), or Class III(195) was based on the ANB an-
gle (SNA and SNB). The ANB angle indicates the 
magnitude of the skeletal jaw discrepancy, regardless 
of which jaw is at fault. Skeletal base Class was cate-
gorized as follows: angles 2-4 degrees Class I skeletal 
base; angles more than 4 degrees Class II, and angles 
less than 2 degrees Class III.The images were divid-
ed in to three groups according to age (10-19), (20-29) 
and (30- 39) years.

Analysis of Sella Turcica: linear measurements of 
Sella Turcica were evaluated according to Silverman 
(13); all reference lines used are situated in the midsag-
gital plane (fig. 1). 

Sella Turcica length: It was measured as the dis-
tance from the dorsum sellae (DS) to the tuberculum-
sellae (TS). 

Sella Turcica depth: was measured as a perpen-
dicular line from the line above to the deepest point on 
the floor of the fossa (FS). 

Sella Turcica diameter: was measured from the 
tuberculum sellae (TS) to the remote point on the pos-
terior inner wall of the fossa. 

 The bridging of Sella Turcica was evaluated by 
using the method of Leonardi et al.(9), A standardized 
scoring scale was established which consisted of com-
paring measurements of Sella Turcica length and di-
ameter, if the length of Sella Turcica was greater than 
or equal to three-fourths of the diameter, the Sella 
was scored as Class I (no calcification); if less than 
three-quarters (ICL partially calcified) as Class II; and 

Class III for a radiographically visible diaphragm Sella 
(ICL completely calcified), as shown in fig.2 a,b,c.

Figure2: Radiographical appearance of Sella Turcica Bridging
A: no bridging  B: partial bridging C: complete bridging

Statistical analyses were computer assisted us-
ing SPSS version 13 (Statistical Package for Social 
Sciences).The frequency distribution and percentage 
of bridging in each skeletal class were measured and 
the difference in median of Sella Turcica bridging 
between the three age groups and skeletal classses 
were assessed by non-parametric Kruskal-WallisTest, 
while between bridging and gender by Mann-Whitney 
test. Dunn’s Multiple Comparison test was performed 
as post test if the P-value was significant. A student’s 
t-test was used for assessment of male –female dif-
ference in linear measurements, while ANOVA used 
for assessment of difference in linear measurements 
between age groups and skeletal classes with (LSD) 
as post test if the result is significant.
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RESULTS
Sella Turcica bridging was found in the three 

skeletal groups, inskeletal Class I group [33.58% 
demonstrate class II (partial bridging) of sella turcica 
and 4.58% demonstrate class III (complete bridging)], 
while in skeletal class II group [29.31% demonstrate 
class II (partial bridging) and 6.32% demonstrate 
class III (complete bridging)], while in skeletal class 
III group [33.84% demonstrate class II (partial bridg-
ing) and 8.71% demonstrate class III (complete bridg-
ing)], allthe details are demonstrated in table 1.The 
overall rate of sella turcica bridging was higher in 
skeletal class III group (42.57%) as shown in figure 3 
and the Kruskall –Wallis test show a non-significant 
difference between the three groups (P-value = 0.7).
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Figure 3: Bar chart demonstrating the over all percentage of bridg-
ing in the three skeletal classes.

Sella turcica bridging was higher in female (21.2 
%) than male (17.8 %) but the difference was non-sig-
nificant, while there was a significant difference in 
sella bridging between three age groups (it was higher 
in the youngest age group 39.2% ) as shown in tables 
1,2.

Regarding the size of sella turcica, all linear 
measurements of Sella Turcica were within standard 
range.There was a non-significant difference in linear 
measurements of sella between skeletal classes, also 
a non-significant difference between male and female 
in spite of that male had higher measurements. Size 
of sella increase with age especially in the first and 
second age group but the difference was non-signifi-
cant between the three age groups (the details of sella 
turcica linear measurements were found in tables 3, 
4, 5).

DISCUSSION
In this retrospective study, the bridging and size 

of Sella Turcica was measured on pre-treatment stan-

dardized digital lateral cephalometric radiographs. 
The presence of Sella Turcica bridging in nor-

mal individual is not uncommon and is seen in 5.5% 
-22 % of the subjects(14), however there is increase in 
occurrence in patients with craniofacial deviation. In 
anatomical studies with direct inspection of autopsy 
tissue, the prevalence of Sella Turcica bridge was 
found to be 1.75 to 6% without a distinctive cranio-
facial anomaly(11, 12).The differences between direct 
anatomical studies and data from lateral cephalomet-
ric radiographs have been attributed to superimposi-
tion of the overlapping clinoid processes of the sella 
turcica. Therefore, only three-dimensional imaging 
such as computed tomography or digital volume to-
mography could give more precise information about 
the sella area. However, routine use of these imaging 
techniques in orthodontic patients is not indicated due 
to the higher exposure to radiation, particularly with 
computed tomography. 

There was two studies that analyzed the preva-
lence of Sella Turcica bridge in relation to skeletal 
Class, the first one was conducted in Germany, by 
Meyer-Marcotty et al. (5), he examined 400 pre-treat-
ment lateral cephalograms of adult patients (over 17 
years of age) with a skeletal Class (I and III) he found 
that Skeletal Class III patients presented a significant-
ly higher rate of sella bridging comparison with skel-
etal Class I patients, and a non- significant difference 
between genders were detected for linear measure-
ments of sella. These results are consistent with the 
results of the current study.

The second study was done by Shah et al.(2), he 
examined 180 lateral cephalometric radiographs; he 
found that 66.7 % of the subjects presented with nor-
mal morphology and the others had different morpho-
logical shapes but the bridging was not found in any 
subject. There is an agreement with Shah et al. in the 
percentage of normal morphology but not in the per-
centage of bridging and this may be due to different 
measuring technique of bridging, because he depends 
on visual evaluation of sella bridging and not on 
mathematical measurement. Also he reported a non- 
significant difference in linear measurements of sella 
between genders and skeletal classes, these results are 
consistent with the results of the current study.

There is an agreement with our previous study 
which conducted on group of patients with malposed 
maxillary canine(10), the result showed a significant 
difference in sella bridging between age groups (the 
younger age group had high bridging magnitude).

Axelsson et al. (14)measured Sella Turcica size 
and morphology in Norwegian subjects (6-21 years), 
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he found that sella size increase with age with no 
differences between males and females, and female 
subjects had slightly more morphological aberration 
of Sella Turcica. These results are consistent with the 
results of the current study. 

Few studies have compared the skeletal type of 
individuals with their Sella Turcica size to determine 
if a relationship exists. Alkofide(15) conclude that sella 
size increase with age and the diameter was higher in 
skeletal class III subjects with no differences in lin-
ear measurements between males and females. These 
results are consistent with the results of the current 

study.
 In this study non-significant differences in Sella 

Turcica length, depth and diameter were detected be-
tween genders and skeletal classes, these results are 
agreed with those reported by yassir et al. (16), Obayis 
and Al-Bustani(17), these studies conducted on Iraqi 
patients and measured the dimensions and morpholo-
gy of Sella Turcica, but both of them depend on visual 
evaluation of sella to determine their morphology so 
there is in conformity with their result dealing with 
bridging magnitude. 

 
Table 1: The frequency and percentage of Sella bridging in three skeletal classes and genders

Sella Bridging
Skeletal Class Gender

Total
Cl I Cl II Cl III Male Female

N % N % N % N % N % N %
Cl I 81 6 1.84 112 64.36 112 57.43 134 26.8 171 34.2 305 61
Cl II 44 33.58 51 29.32 66 33.84 73 14.6 88 17.6 161 32.2
Cl III 6 4.58 11 6.32 17 8.73 16 3.2 18 3.6 34 6.8
Total 131 26.2 174 34.8 195 39 223 44.6 277 55.4 500 100
P -value 0.7 (n.s) 0.3 (n.s)

* n.s (non-significant difference) P- value > 0.05

Table 2: The frequency and percentage of Sella bridging in three age groups

Sella Bridging
10-19 year 20-29 year 30-39 year

P-value
N % N % N %

Cl I 109 21.8 57 11.4 14 2.8

0.04
(S)

Cl II 149 29.8 65 13 10 2

Cl III 47 9.4 39 7.8 10 2

Total 305 61 161 32.2 34 6.8

Table 3: Sella turcica linear measurements (mm) in different skeletal classes

Size
Skeletal class I Skeletal class II Skeletal class III

P-value
Range Mean SD Range Mean SD Range Mean SD

Length
(mm) 4.13-13.97 8.93 1.74 5.24-13.36 8.9 1.82 5.03-14.01 8.81 1.85 0.8

(n.s)

Depth
(mm) 4.64-10.85 7.52 0.92 4.73-10.63 7.6 1.02 4.51-9.82 7.45 1.02 0.3

(n.s)

Diameter
(mm) 8.81-14.81 11.5 1.21 8.93-15.15 11.49 1.24 7.65-15.55 11.66 1.35 0.3

(n.s)
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Table 4: Sella turcica linear measurements (mm) for males and females

Size
Male Female

P-value
Range Mean SD Range Mean SD

Length
(mm) 4.13-13.42 8.95 1.82 5.02-14.01 8.81 1.8 0.3

(n.s)
Depth
(mm) 4.73-10.08 7.51 0.95 4.51-10.85 7.35 1.03 0.8

(n.s)
Diameter
(mm) 8.85-15.55 11.64 1.3 7.65-15.15 11.5 1.26 0.2

(n.s)

Table 5: Sella turcica linear measurements (mm) by age group

Size
10-19 years 20-29 years 30-39 years

P-value
Range Mean SD Range Mean SD Range Mean SD

Length
(mm) 4.13-13.97 8.81 1.93 5.02-14.01 9.03 1.75 4.13-12.97 8.56 1.7 0.2

(n.s)

Depth
(mm) 4.64-9.91 7.43 1.05 4.51-10.85 7.6 1.02 4.51-9.55 7.84 0.82 0.2

(n.s)

Diameter
(mm) 7.65-15.55 11.53 1.46 8.93-15.15 11.62 1.2 7.65-14.85 11.45 1.09 0.7

(n.s)
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