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Abstract

To measure the size and describe the morphology of sella turcica on true lateral
cephalometric radiographs; and to determine if there is any statistical significant
difference in the size of sellaturcica regarding the genders and skeletal classes.

The sample included 130 pretreatment digital lateral cephalometric radiographs
(67 female and 63 males) with an age range between 17-25 years, collected from the
Orthodontic Department in the College of Dentistry, University of Baghdad. The
sample was divided according to ANB angle into 3 skeletal classes. The size of sella
turcica (length, depth, and diameter) was measured and its morphology was
determined. Frequency distribution and percentage described the morphology,
independent samples t-test was used to test genders difference, while ANOVA test
was performed to show if there is any statistical significant difference in the size of
sellaturcica among the skeletal patterns.

Males had slightly higher sella turcica measurements than females with a non-
significant difference between genders; on the other hand, class 111 sample had higher
sella turcica measurements with a non-significant difference among the skeletal
classes. In addition to the normal morphology, six distinct variations of sella turcica
were identified with the highest percentage to the normal morpholgy.

All the linear measurements of the sella turcica were within standard range.
Neither gender nor skeletal patterns showed significant differences in sella turcica
linear measurements. Normal morphology of the sella turcica was found in the
majority of subjects.
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I ntroduction anteriorly by the tuberculum sellae and
posteriorly by the dorsum sellae. Two
The sella turcica is an important anterior and two posterior clinoid
anatomical structure for cephalometric processes project over the pituitary
assessment because of its central fossa!
landmark, sella; a saddle-shaped area Clinicians should be familiar with
of bone located in the middle cranial the normal radiographic anatomy and
fossa and houses the body of the morphologic variability of this area, in
pituitary gland The sdlla turcica lies order to recognize and invegigate
on the intracranial surface of the body deviations that may reflect pathological
of the sphenoid and consists of a situations, even before these become
central  pituitary  fossa  bounded clinically apparent.>* There is an
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increasing interest in the study of
human craniofacial dysmorphology,
but there are only few cephalometric
standards available on normal growth
and development of the sella turcica.® °
Sella turcica size varies from 5 to 16
mm in anteroposterior diameter and
from 4 to 12 mm in vertical depth.> >°
Changes in size of the sella turcica are
frequently related to pathology and
syndromes. °*® Most of these
conditions are not immediately life
threatening but some can lead to
pituitary apoplexy (necrosis and
hemorrhage), which requires urgent
management.”® Studies of the sella
turcica size on radiographs have been
based either on linear measurement > "
9, 19-22’ area measurement & ® 19, 23-26’
volume measurement & %% or
perimeter of the sellaturcica.

In order to determine if the sella
region presents with any unusual
appearance, one must study the normal
morphology of the sella turcica. In
previous studies, the morphology of
the sella was described subjectively
and qualitatively, and variations were
categorized into different types such as
circular, oval, flat, shallow, and J
shaped.® ’ Regional assessment of sella
has identified the  following
morphological ~ variants:  oblique
anterior wall, sella turcica bridge,
double contour of the floor,
irregularities of the posterior part of the
dorsum sella, and pyramidal shape of
the dorsum sella® The shape of the
sella may aso be affected by
pathological conditions, such as Down
syndrome *°, Williams syndrome *°,
Seckel syndrome *!, and lumbosacral
myelomeningocele *.

The purposes of the present study
were; to describe the morphology and
measure the size of sellaturcicaon true
lateral cephalometric radiographs; and
to determine if there is any statistical
significant difference in the size of

sella turcica regarding the genders and
skeletal classes.

M aterials and M ethods
Sample

The sample of the present study
included 130 pretrestment digital true
lateral cephalometric radiographs (67
females and 63 males) which had been
collected from the files of the patients
attending the Orthodontic Department
in the College of Dentistry, University
of Baghdad. All subjects were Iraqgi
Arabs in origin, having complete
permanent dentition regardless the
third molars. The age ranged between
17-25 years. They were clinically
healthy with no syndromes, cleft lip
and palate, or other facial
malformations. No history of previous
orthodontic, orthopedic or surgical
treatment was recorded.

The sample categorized by the
subjects’ skeletal Class and then by
gender, the  sagittal skeletal
classification done according to ANB
angle into 3 skeletal classes. >

Skeletal Cl I: 2° < ANB < 4°,
Skeletal C 11: ANB > 4°.
Skeletal CI I11: ANB < 2°.

Accordingly the radiographs were
distributed into; 50 class | (27 females
and 23 males), 50 class Il (25 females
and 25 males), and 30 class Il (15
females and 15 males).

M ethod

Size of sellaturcica

The linear measurements. length,
depth, and diameter of sella turcica
were measured (after magnification
correction by  AutoCAD 2007
computer program) according to
Silverman®, all reference lines used
are situated in the midsaggital plane

(fig. 1).
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§ The length of sella turcica: was
measured as the distance from the
dorsum sellae (Sp) to the
tuberculum sellae (TS).

§ The depth of sella turcica: was
measured as a perpendicular from
the line above to the deepest point
on the floor of the fossa (Si).

§ The anteroposterior greatest
diameter of the sella turcica: was
measured from the tuberculum
sellae (TS) to the remote point on
the posterior inner wall of the
fossa

Shape of sellaturcica

For the assessment of the
morphological aberrations of the sella
turcica (after enlargement of its view),
the different morphological appearance
of the sella turcica described by
Axelsson et al® *°, in addition to the
normal morphology of sella turcica
were used to be compared with those
in the current study. The six
morphological variations that rated as
normal included oblique anterior wall,
sella turcica bridging, double contour
of the floor, irregularity (notching) in
the posterior part of the dorsum sellae,
extremely low sella turcica, and
pyramidal shape of the dorsum sellae

(fig. 2).
Statistical analyses

All the data of the sample were
subjected to computerized statistical
analysis using SPSS version 15 (2006)
computer program. The dSatistical
analysis included:

§ Descriptive dtatistics  including:
mean, standard deviation,
minimum, maximum and

frequency distribution.

§ Independent-samples t-test: for the
comparison of the size of sella
turcica between genders.

§ One-way ANOVA test: for the
comparison of the size of sella
turcica among the skeletal classes.
P < 0.05 considered as statistically

significant.

Results and Discussion

In this study the morphological
appearance and linear dimensions of
the sella turcica in a healthy Iragi
adults males and females with different
skeletal patterns were investigated.

By comparing the linear
measurements achieved in this study:
length, depth, and diameter of the sella
turcica (table 1) with other
investigations ® %, a difference
between measurements was noted. The
mean values for all measured variables
in the present study were shown to be
larger than those demonstrated by
Axelsson et a° in a Norwegian sample
by 0.2-1 mm and smaller by 0.5-1.6
mm than those reported by Alkofide?
in a Saudi sample. In the current study
it was found that the range of sella
turcica depth was 4.83-11.65 mm, and
that of antero-posterior diameter was
9.57-16.16 mm, both were within
standard ranges.® %% %

Independent sample t-test was used
to assess the differences between
genders in each skeletal pattern (table
1). There were datistically non-
significant differences between males
and females regarding the length, depth
and diameter of the sella turcica in any
of the skeletal pattern, however,
generally males had dlightly higher
measurements than females except for
the sella turcica depth in class Il
females which was slightly higher than
males. The non-significant differences
of sella turcica length, depth and
diameter  between genders also
detected by Alkofide™. Silverman®
reported that the sella turcica in males
tends to be larger than that in females
from about one year of age until about
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thirteen years when the pre-adolescent
acceleration of growth in females
which began 2 years earlier carries the
females to, and subsequently beyond,
the males, in males the acceleration
occurs about 2 to 3 years later than in
females, it is less pronounced, but may
persist longer. In 1983 Chilton et al®
reported that the volume of the sella
turcica in males, as calculated from
cephalometric radiographs, was found
to be larger than in females;, however
their study based on measuring the
volume of sella turcica and not sella
turcica linear dimensions as in the
present study. The result of the current
study was in part verified by Axelsson
et a® who reported that no differences
between males and females were
detected for the depth and diameter of
the sella turcica, while, the length was
larger in males and reached significant
difference at some age groups, but it
differed from those reported by
Francis® who found that the size of the
sella tucica in female was greater than
in males, and Haas™* who compared
the mean size in square millimeters of
the sella area of boys and girls aged 3-
17 years and found some differences
due to gender, and reported that the
sella turcica of boys was greater than
girls, but after 17 years of age, the sella
of females were dlightly larger than
that of males. This differences may
arise as those studies examined wide
range of age group including childhood
and puberty while in this study only
adult subjects (17-25 years) were
examined, adding to that the great
differences between the various
measurements are probably due to the
use of different landmarks, or
measuring techniques.

Few studies have compared the
skeletal type of individuals with their
sella turcica size to determine if a
relationship exists. In this study all
linear measurements were higher in
total Cl I11 sample than that of total Cl

| and Cl 1l; however ANOVA test
revealed non-significant difference
among the skeletal classes for all
variables measured (table 1). This may
come in accordance with Preston®
who showed no statistically significant
correlation between facial convexity,
as measured by the ANB angle and the
Wits analysis, and the size of pituitary
fossa. There is an agreement with
Alkofide? in that all the measurements
were higher in Cl Il sample but in
contrast to her in the diameter when
she found a significant difference in
sella diameter between class |1 and 1.

Investigations concerning the sella
turcica have not only focused on size,
but also on morphology. In addition to
the normal sella turcica, six distinct
morphological types were found, table
2 showed the frequency distribution
and percentage of the morphology of
sella turcica in genders, different
skeletal classes, and the whole sample.
Normal anatomical variation of the
sella turcica must be considered, as it
may vary greatly in normal adult
individuals.” % Previous studies have
used various descriptive terms to
evaluate sella shape, and have
presented examples of  shape
aberrations.® " ° It is interesting to note
that Axelsson et al° attributed ‘normal’
sella shape to less than 70 per cent of
the sample, even though individuals
with no clinically apparent pathology
were investigated. It is believed that
the remaining 30 per cent should not
be considered dysmorphological, but
within the normal variability of the
population. In this study, the
percentage of the normal shaped sella
turcica appeared to be higher in
females (80.6%) than in males
(71.4%), this finding disagrees with
Axelsson et al® who found that 65% of
females and 71% of males had normal
sella turcica shape, interestingly the
percentage of the normal shape sella
turcica in males subjects were almost
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the same in both studies. Again this
may attributed to the wide range of age
including childhood and puberty for
the examined subjects in those studies,
sample number and racial factor.
Double contour of the floor was more
common in the female group, while
irregularity (notching) in the posterior
part of the dorsum sellae was more
common in the male group.

Total Cl Il and CI Il sample
showed the highest percentage of
normal sella turcica (80%). All six
morphological variation of sellaturcica
were found in CI I, while CI |
involved five variations and only four
variations found in Cl 111 sample. It has
been shown that double contour of the
floor was more common in the class |
and class Il groups, and that
irregularity (notching) in the posterior
part of the dorsum sellae has shown in
6% of both class | and class Il groups,
and it was the most common aberration
inthe class |1 group.

For the total sample, 71.15% had
normal morphology of sella turcica,
Alkofide”® reported lower percentage
than ours (66.7 %). In comparison with
the latter for the other shapes in the
total sample, our percentages were less
than of her in all other shapes. 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 " ® * *2 while in this
study it has been shown in 1.6 % of
males and didn’t show at all in female
subjects, this come in pat in
accordance with  Alkofide”” who
reported only two cases (1.1%) of the
total sample.

Conclusions

1-All the linear measurements of the
sella turcica were within standard
range.

2-Neither gender nor skeletal patterns
showed significant differences in
sellaturcica linear measurements.

3-Normal morphology of the sella
turcica was found in the majority of
subjects.

4-Six morphological variations of
normal sellaturcicawere found.
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Table 1: Descriptive statistics, genders difference, and skeletal classes comparison for
sellaturcica variables.

R Skeletal Classes ANOVA test
3 Class| Class|| Class||| F-test P-value
B Sex Male | Female | Total Male | Female [ Tota Male | Female | Total
> No. 27 23 50 25 25 50 15 15 30
| _Mean | 10107 | 9302 | 9672 | 9.878 | 9114 | 9.496 | 10179 | 9.287 | 9.733
£ SD. 2.034 1.45 1771 | 2199 | 1802 | 2066 | 1421 | 1437 | 1476 0.192 0.826
£ Min 6.4 6.18 6.18 555 6.39 555 6.68 6.52 6.52 (NS)
£ | Max 1331 | 1243 | 1331 | 161 | 13.86 16.1 | 1228 | 1204 | 12.28
o | Ttest -1.627 -1.35 -1.709
S | P-value 0.11 (NS) 0.195 (NS) 0.099 (NS)
8 df. 48 48 28 129
~ | Mean | 8668 | 8.208 842 | 8135 | 834 8238 | 8743 | 8592 | 8668
g SD. 1235 | 1173 | 1212 | 138 | 1337 | 1349 | 1661 | 1121 | 1395
= Min 6.57 5.36 536 | 4.83 5.98 4.83 5.62 7.63 5.62 1,015 0.365
=2 M ax 1142 | 1051 | 1142 [ 1039 1129 | 1129 | 1165 | 1143 | 1165 (NS)
S [ T-test -1.35 0535 -0.291
3 P-value 0.183 (NS) 0.595 (NS) 0.773 (NS)

df. 48 48 28 129
2 | Mean |12301 | 11703 | 11.978 | 12.41 | 12392 | 12401 | 12.713 | 12.302 | 12.508
£ SD. 1415 | 0913 | 1.197 | 1533 | 1485 | 1494 | 1421 | 1432 | 1417
% Min 957 10.26 957 | 961 | 10.03 961 | 1054 | 1043 | 10.43 1819 0.166
£ M ax 1516 | 1417 | 1516 | 1586 | 16.16 | 16.16 | 1532 15.6 15.6 (NS)
S | T-tes -1.801 -0.042 -0.788
S | P-value 0.078 (NS) 0.967 (NS) 0.437 (NS)
3 df. 48 48 28 129

No.: number, S.D.: standard deviation, Min: minimum, Max: maximum, d.f.: degree of freedom.

Table 2: Frequency distribution and percentage of the shape of sella turcica in
different skeletal classes, both genders, and in total sample.

Classes Sex Total

Shape Class| Class|| Class|l| Males Females sample

Fi % Fi % Fi % Fi % Fi % Fi %
Double 7 14 1 2 3 10 4 6.3 7 104 11 8.46
Normal 35| 70 | 40| 80 | 24 80 | 45| 714 | 54 | 80.6 99 76.15
Notching 3 6 3 6 1 33 5 7.9 2 3 7 5.38
Oblique 2 4 2 4 1 3.3 3 4.8 2 3 5 3.84
Pyramidal 2 4 2 4 1 3.3 4 6.3 1 15 5 3.84
Low 1 2 1 2 0 0 1 16 1 15 2 153
Bridge 0 0 1 2 0 0 1 16 0 0 1 0.76
Total 50 | 100 | 50 | 100 | 30 | 100 | 63 | 100 | 67 | 100 | 130 100

Fi: frequency distribution, %: percentage.
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Figure 1: Normal morphology of sellaturcica with reference lines used to measure its
size: TS (Tuberculum sellae): Anterior boundary of the sella turcica.®* Sp (Dorsum
sellae): The most posterior point on the internal contour of the sellaturcica® S
(Floor of sella): The lowermost (deepest) point on the internal contour of the sella

turcica

Figure 2: Morphology of sellaturcica: a normal sellaturcica, b: oblique anterior wall,
c: sellaturcica bridging, d: extremely low sellaturcica, e irregularity (notching) in the
posterior part of dorsum sellae, f: pyramidal shape of the dorsum sellae, g: double
contour of the floor.
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