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OBJECTIVE: To investigate the association between palatal canines and sella bridging as well as to establish the type
of calcification of sella common to subjects with impacted canines.
METHODOLOGY: The sample included male and female patients aged above 12 years, presenting to the orthodontic
OPD of Bahria University Medical and Dental College for fixed or removable orthodontic treatment the sample was 105
divided into subjects (34) and control (71) groups. The control group included patients having normally erupted canines
while subjects included at least one palatally impacted canine. The presence of impacted canines was confirmed on OPG
while sellae dimensions were measured on lateral cephalometric radiographs. Data was analyzed and factors such as sella
dimensions (length, depth and diameter) as well as degree of calcification and its relation to presence of palatally impacted
canines was determined by using Chi square test, independent sample t test as well as Pearson correlation test.
RESULTS: The mean interclinoidal distance and sella diameter was reduced in subjects as compared to controls. Type
II calcification was dominant in both experimental (76.5) and control (78.9) groups. There was a significant negative
correlation found amongst subjects and controls using Pearson correlation. The strength of association was higher among
subjects as compared to control group.
CONCLUSION: Sella bridging is an indicator of palatal impaction of canines as the length and diameter of sella were
reduced in experimental subjects. Type II calcification was dominant in subjects as well as control groups.
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INTRODUCTION

D

ental anomalies are a common occurrence in
different populations and can comprise of missing
teeth, supernumeraries, ectopic eruptions, palatal
canine impactions, distal or mesial tipping along with changes
in sizes and shapes. Multiple studies have been conducted
to find the associations between different anomalies, as they
help in diagnosing subsequent occurrences.
Lateral cephalometric radiographs are of vital importance
in the field of Orthodontics. They aid in diagnosis, formulation
of treatment plans as well as in assessing the results at the
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end of the treatment. Dental anomalies are generally not
isolated occurrences , and there are invariably relationships
between them and some anatomical occurrences1, which
might be chance findings in the regular records.
Sella turcica is a bony structure found anatomically in
the sphenoid bone and belongs to the middle cranial fossa.
Its deepest part is the hypophyseal fossa where the pituitary
gland is located. It is named because of its resemblance to
a saddle, having supports in the front and the back. It is a
structure that can be easily visualized on a lateral
cephalometric radiograph. Its shape and structure can be
traced for various analyses in orthodontic treatment planning,
assessing craniofacial morphology, and is also routinely used
for superimpositions during growth studies. Sella has been
divided into three segments having anterior, posterior walls
and a floor, while morphologically its shape can be flat or
oval.2
Research has been done on the radiographic anatomy

160

JPDA Vol. 27 No. 04 Oct-Dec 2018

Majeed O/ Quadeer TA/ Habib M

Relationship between Sella turcica and Palatal canines

and morphological variations of sella, so that any deviation
from the normal can be recognized. Studies have also been
conducted to relate the morphologic variations with different
dental anomalies or malocclusions, which can help in the
early diagnosis of such cases.3 Anatomically the anterior
border of sella is called tuberculum sellae while the posterior
border is called dorsum sellae. The anterior clinoid process
is formed by the anterior and medial projections of the lesser
wing of the sphenoid bone while the posterior clinoid process
is formed by endings of dorsum sella.4 Interclinoid ligament
calcification of sella turcica is called sella bridging, and has
been linked with anomalies and aberrations in the craniofacial
structure, along with variations of eruptions, impactions and
missing teeth to name a few. The etiology of this bridging
is however unclear though there are some evidences of an
underlying genetic connection. As there is genetic evidence
for both, the bridging and various dental anomalies, studies
have been carried out showing its presence whenever dental
anomaly or anatomical variations exist. Other studies have
shown a prevalence of the bridging in normal population as
well and found it to be between 1.1% to 22%. 5,6
The prevalence of this bridging varies in different
populations, and locally we could find scarce data on this
subject being done on Pakistani population that compared
the bridging difference in normal cases and those with palatal
impacted canines.7 Our study aims to add to the local studies
is our population and also to find if there is any difference
in the bridging between palatal canines and normal cases in
males and females.

Lateral cephalometric radiographs of the experimental and
control group were taken and sella turcica was traced. The
outline of the sella was drawn from the top of tuberculum
sellae to dorsum sellae, in a darkened room on acetate sheet
using a lead pencil, by one researcher (Figure 1). The sella
length (distance from dorsum sella to the tuberculum sella),
the greatest anteroposterior diameter (from tuberculum sella
to the greatest distance in the inner wall of the sella) as well
as sella depth (a perpendicular from the line above to the
deepest point on the floor of sella) was drawn (Figure 2).
This length measurement was a representative of the ICL
(interclinoidal ligament) calcification as taken by Leonardi.8
On the basis of sellar dimensions, the bridging was
classified into 3 groups.
1. No calcification: It is called type I, when the length is
either equal or greater than three fourths of the diameter.
2. Partial calcification: It is called type II, when the length
is equal or less than three fourths of the diameter.
3. Complete calcification: It is called type III, when only
the diaphragm sellae can be seen on the radiograph.
A single researcher traced the Sellae of all the cases
while the rest of the form and confirmation of presence or
absence of other dental anomalies were done by a second
researcher later to reduce the bias.
To reduce the intra examiner bias, 10 radiographs were
randomly selected and re-traced by the first researcher to
find any significant variations with the earlier tracings after
a week. The value of kappa coefficient was 0.81 showing
strong strength of agreement.

METHODOLOGY

STATISTICAL ANALYSIS

The study was cross sectional and was carried out in the
Orthodontic Department at Bahria University Medical and
Dental College. The sample size was 105 and calculated
using the study of Ali B,8 and was estimated using power of
80% and confidence interval of 95%.
Records of the patients coming to the Orthodontic OPD
at BUMDC who had palatal canine impactions made the
experimental group (n=34), while the patients who were
being referred to the same department but without palatal
canine impactions made the control group (n=71). The sellae
were drawn from the lateral cephalometric radiographs,
while the palatal canines were checked on the OPG.
The inclusion criterion for the study was firstly, age above
12 years so that the development was complete and secondly,
superior quality lateral cephalometric radiographs and OPGs.
The exclusion criteria would be patients having severe
craniofacial deformities requiring a combined orthodontic
surgical treatment, any syndromes, or history of facial
traumas.

SPSS version 17 was used to perform the statistical
analysis of the data. The level of significance was set as
0.05. The independent sample t test compared the sella
dimensions among experimental subjects and controls.
Chi-square test was used to evaluate the association between
interclinoidal calcification among subjects and control.
Pearson correlation test was used to estimate the strength of
association between impacted canines and sella bridging.
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RESULTS
The independent sample t test revealed a significantly
reduced mean interclinoidal distance (p=.007) and sella
diameter (p=.0001) among subjects with impacted canine.
However, no significant difference was seen in mean sella
depths between both groups (Table 1). Among subjects,
when both genders were compared no significant difference
in sella dimensions was found (Table 2).
In the experimental group, 26 (76.5%) participants were
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impacted canines and sella bridging was estimated using
Pearson correlation test. The significant negative correlation
was found among subjects and controls. However, the strength
of association is higher among experimental subjects as
compared to control group.

Table 1: Comparison of sella dimensions (mm) among
experimental subjects and controls

DISCUSSION

Independent sample t test

Table 2: Sella turcica measurements (mm) in experimental
subjects stratified by gender.

Independent sample t test

Table 3: Degree of calcification in experimental subjects
and controls

Chi Square

Table 4: Sella bridging in the experimental subjects

Chi Square

Table 5: Strength of association among subjects and controls

Mean age control: 19.7+3.4
Mean age experimental group: 17.2+4.1

identified with type 2 calcification. Similarly, in controls 56
(78.9%) participants were identified with type II calcification
of sella ligament. Chi-square test reveals no significant
difference in degree of calcification among both groups
(p 0.960) Table 3.
There was also no significant difference in degree of
sella bridging when both genders of the experimental group
were compared Table 4. The strength of association between

Impacted canines are a clinical anomaly encountered
very often by practicing orthodontists. Assessment of the
canine being palatally or buccally impacted is clinically
difficult and usually requires a parallax technique. There are
however, some genetic manifestations that can aid in
positional assessment of the impaction. Conditions that point
towards buccal impactions include arch crowding and
decreased maxillary arch width while agenesis of third molars
and maxillary lateral incisors and infraoccluded deciduous
teeth are conditions pointing towards palatal impactions.
The connection between sella bridging and palatal canine
impactions has been the subject of interest of many researchers
lately as lateral cephalograms are a routine aid taken before
commencing orthodontic treatment and sparse information
is available on this subject locally as well as internationally.
Sella bridge is formed by exaggerated ossification
between anterior as well as posterior clinoid processes of
sphenoid bone.7 The incidence of sella bridging has been
found to be between 1.1 to 13% in healthy individuals.7,9
The S point which is the geometric centre of sella turcica
forms the SN line with Nasion point and has a major
contribution in cephalometric readings.9
Sella turcica can be easily seen and measured on a lateral
cephalogram, an x-ray that is done routinely for
comprehensive orthodontic treatment. Morphologically,
sella turcica has different shapes as given in the study of
Nagaraj et al.10 The shapes include:
- Normal Sella Turcica
- Oblique anterior wall of sella
- Bridging of sella
- Sella with double contoured floor
- Irregular shape of dorsum sella
- Pyramidal shaped sella
Becktor et al11 classified sella bridging into two groups:
. Type A: ribbon-like fusion.
. Type B: extension of the anterior and/or the posterior
clinoid process.
According to our study, interclinoidal distance as well
as sella diameter was reduced in patients with impacted
canines while sella depth showed no difference in controls
and subjects (Table 1). Our results partially agree with those
of Scribante et al,9 in which only the interclinoidal distance
was decreased in subjects with dental anomalies while depth
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and diameter remained same amongst controls and subjects.10
In a study By Ali,7 the interclinoidal distance was reduced,
but depth and diameter showed no differences. Najim and
Nakib12 in their study also showed that sella length was
decreased in subjects with impacted canines but depth and
diameter remained insignificant. Jones et al,13 in their study
observed that patients who were treated either by surgicalorthodontics or orthodontics only showed sella dimensions
in which only interclinoidal distances were reduced compared
to depth and diameter.
In our study, no significant differences in sella dimensions
were seen in experimental subjects during gender comparison
(Table 2). Our study is in accordance with the study of Ali,7
who also did not observe any difference in sella dimensions
in both males and females. In a study by Sami and Ahmed,14
interclinoidal ossification and length of sella were not
influenced by age and gender. In a study by Konwar,15 linear
dimensions including length, diameter as well as depth did
not show significant differences between genders. Najim
and Nakib in their study reported that no statistically
significant difference was noted in linear sellar measurements
when gender was compared.12 Francis et al found contrasting
results in their study as they found larger sellae in female
subjects. They concluded that race and ethnicity might be
significant factors leading to this difference. Also Boddeti
et al in their study found linear sella measurements to be
larger in males and in larger age group while it was smaller
in females and young age group.
Our study showed increased frequency of sella bridging
in experimental subjects. Partial calcification was found in
76% cases while complete calcification was found in 3%
cases and the combined percentage of partial and complete
calcification was nearly 80% (Table 3). In the study of Najim
and Nakib12, the combined result of partial and complete
ossification surmounted to 70%. The study of Ali showed
the combined percentage to be 80.6 % and is comparable to
our study. The incidence of sella turcica bridging in a study
by Ghadimi18 showed a prevalence of 60 % in patients with
impacted canines.
In our study, the control group showed an increased
frequency of type 2 calcifications which was found to be
78.9% (Table 3). These readings are comparable to those of
the subjects (76.5%) of our study (Table 3). This finding is
in accordance with the study of Ali,7 who showed nearly the
same percentage of controls and subjects with type 2
calcification.
Thus, a relation exists between sella bridging and palatally
impacted canines as established in our study (Table 5) and
through the review of literature of various other researches.
This relation has an important clinical significance in
diagnosing palatally impacted canines in children undergoing
JPDA Vol. 27 No. 04 Oct-Dec 2018

orthodontic treatment. Various interceptive methods to resolve
palatal canine impactions are available if done at the right
point of time. These include rapid maxillary expansion,
extraction of deciduous canine, extraction of deciduous
canine and first deciduous molar as well as placement of
cervical pull headgear used alone or in combination with
extraction of deciduous canine.19
CONCLUSION
From our study, we were able to conclude that
Interclinoidal calcification/ sella bridging is an indicator of
palatally canine impaction. Sella lengths as well as diameter
were reduced in subjects with palatal impacted canines. Type
II calcification was the dominant type found in both subjects
and controls. The prevalence is common in both males and
females.
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