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ABSTRACT

Introduction: Sellar changes are associated with several dentofacial anomalies. Clinicians should be aware of different
morphological varaiants of sella turcica (ST).

Objective: To find the prevalence of sella turcica bridging and to analyze the absence or presence of bridging with a spectrum
of dentofacial anomalies.

Materials & Method: 710 case records were selected from the database; out of which 473 subjects met the inclusion criteria.
280 lateral cephalogram revealed a normal shape of ST. Among them, 71 subjects were selected by interval sampling which
were faken as the control group. Among initial 473 subjects, 78 samples showed ST bridging and were taken as the study group.
Dental casts and radiographs (panoramic and cephalometric) were evaluated to find any dentofacial anomalies. Subjects
were divided on the basis of denfofacial anomalies such as abnormal tooth position, size, shape, number, malocclusion, sagittal
skeletal relationship. Chi-square test and binomial logistic regression analysis were done to find the associafion and correlation
among the variables.

Result: In the study group, 32 subjects showed a complete bridging and 46 subjects a partial bridging of the sella turcica.
There was no significant association between ST bridging and age, gender or ethnic groups. However, there was significant
association (p=0.001) between the presence of bridging and dentofacial anomalies when compared with the control group.

Conclusion: The occurrence of ST bridging is 16.49% with no association to age, gender and ethnic groups in a Nepalese
sample. Sella furcica bridging can be used as a diagnostic tool for early prediction of dentofacial anomalies.
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INTRODUCTION neural crestal cells of early chondrocranium.'*+> Same
cells are also associated with the genesis of both ST and
derivatives of the frontal process/first branchial arch,
along with the teeth.¢” Thus the variation in ST shape can
be used as an early predictor of abnormalities related to

the craniofacial complex.?

Sella turcica (ST) is a saddle-shaped structure located
on the intracranial surface of the sphenoid bone in the
middle cranial fossa.! ST can be divided anatomically into
anterior wall (tuberculum sellae), floor, and posterior wall
(dorsum sellae). Axelsson et al? classified morphological

variants of ST into: oblique anterior wall, double contour Bridging is an extensively studied morphological variant of

of the floor, irregularity (notching) in the posterior part of
the dorsum sellae, pyramidal shape of the dorsum sella
and ST bridging. Kucia et al* added three other variants:
hypertrophic  posterior clinoid process, hypotrophic
posterior clinoid process, and oblique contour of the floor.

ST is an important and commonly used landmark for
cephalometric tracings. The relationship of pituitary gland
pathology and endocrine disease is the result of their
common embryological origin, which are the cranial
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ST. In healthy subjects, its reported incidence ranges from
3.8-13%.'2? Numerous authors have mentioned bridging as
animportant radiological feature in syndromes.'®'2 A study
revealed incidence of bridging to be 18.6% in patients
with severe craniofacial deviation; whereas, another
reported an incidence of 16.7% and 7.3% in patients
freated with combined surgical-orthodontic therapy
and only orthodontic therapy respectively.'® A significant
association of ST bridging with dental anomalies such as
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palatally displaced canines, mandibular second premolar
aplasia and dental transposition has been established in
previous studies.'*!>

Hence, the present study aimsto determine the occurrence
of ST bridging in pre-orthodontic Nepalese patient samples
and to compare the spectrum of different dentofacial
anomalies in patients with and without bridging.

MATERIALS AND METHOD

The retrospective observational study was conducted
after receiving ethical clearance from Institutional Review
Committee. Case records of 710 Nepalese subjects
were collected from the database of Department of
Orthodontics, Dhulikhel Hospital. Cephalometric and
panoramic radiographs of good quality were included. The
exclusion criteria were poor visibility of ST on cephalogram,
craniofacial anomaly or syndrome, and history of trauma.
Dental casts and extra-oral radiographs were analyzed
to detect dentofacial anomalies such as abnormal
tooth position, size, shape, number, malocclusion and
sagittal dental relationship (Angle Class |, 1l, lll) following
International Classification of Diseases to Dentistry &
Stomatology given by World Health Organisation.'

Among the initially screened case records, 473 subjects
(66.61%) mettheinclusion criteria. The selectedradiographs
were then segregated according to age, gender and
ethnic groups (Newar, Brahmin, Chhetri, Mongoloid, and
Madhesi). The selected cephalograms were classified into
six different morphological variants of ST based on the
classification by Axelsson et al? (Figure 1). The classification
of ST on cephalograms was done independently by an
oral radiologist and an orthodontist. The initial grouping
of 473 lateral cephalograms resulted in 280 (59.19%) STs
with a normal shape. Out of these, 71 (25.35%) subjects (19
males and 52 females) were selected by interval sampling
and taken as the confrol group. Among the initial 473
sample of subjects, 115 subjects (24.31%) showed other
morphological variants of ST.

Radiographs were classified according to the sagittal
skeletal relationship using Steiner’s analysis. Skeletal bases
were grouped according to ANB angle value: Class |
skeletal base: angle 2-4°, Class IIl: >4° and Class lll: <0°. Wits
appraisal was determined when limitations of ANB angle
occurred. The extent of bridging was determined by
measuring the length and diameter of STon cephalometric
radiographs.? The measurements were done manually by
one observer (oral radiologist) in dark room. The contour
of pituitary fossa was traced from the tip of the dorsum
sellae to the tuberculum sellae on a transparent acetate
sheet using 0.5mm lead pencil. Length of the sellae was

measured as the distance between tuberculum sella and
fip of the dorsum sellae. Diameter of STwas measured from
the tuberculum sellae to the most posterior point on the
inner wall of the pituitary fossa. Length and diameter of
the sella were compared to score the extent of bridging,
resulting into the following groups:'

Class I: No bridging (length of sella greater than or equal
to three-fourths of the diameter)

Class Il: Partial bridging (length of sella lesser than three-
fourths of the diameter)

Class lll: Complete bridging (Figure 2).

Infra-observer bias was eliminated by retracing randomly
selected twenty cephalograms on two different
occasions within two weeks under similar conditions.
Data were analyzed using SPSS Version 21. Study and
confrol groups were segregated according to different
age, gender, ethnic groups and dentofacial anomalies.
Statistical comparisons included chi-square tfest to find
the association of dentofacial anomalies in study and
conftrol groups of different age, gender and ethnicity. The
statistical significance was set at p-value < 0.05. Binominal
logistic regression analysis was used to correlate sagittal
skeletal relationships in both groups.

Figure 1: Morphological variants of sella turcica seen in
lateral cephalogram A) normal B) double contour of the floor
C) oblique anterior wall D) irregularity (notching) of dorsum
sella E) pyramidal shape of dorsum sella F,G) complete
bridging H) partial bridging
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Figure 2: Variable extent of bridging A) Class | - No bridging
B) Class Il - Partial bridging C) Class lll - Complete bridging
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RESULT

The test group consisted of 78 (16.49%) subjects with 30
males and 48 females exhibiting radiological bridging;
among them 32 subjects (41.02%) showed complete
and 46 subjects (58.97%) showed partial bridging. Data
regarding the distribution of bridging for different age,
gender and ethnic groups are shown in Table 1. The chi-
square test was not significant, suggesting no association
between bridging and age (p=0.305), gender (p=0.089),
ethnicity (p=0.559). In the test group, 139 anomalies were
seen; whereas in the control group, 69 anomalies were
seen. In both confrol and test groups, most common

Anomalies: A Cephalometric Analysis

anomaly were related to tooth position, followed by
malocclusion (Table 2). The study showed significant
association (p=0.001) between dental anomalies with fest
and conftrol groups, suggesting that the occurrence of
dental anomalies increase with bridging of sella turcica
(Table 3).

Distribution of no bridging, partial bridging and complete
bridging among different skeletal malocclusions is shown
in Table 4. Binominal logistic regression analysis showed
the presence of bridging in skeletal Class Il at almost six
fimes the rate (Cl: 2.16-17.797; p=0.001) compared to
skeletal Class lll (Table 5)..

Table 1: Occurrence of ST bridging in different age, ethnicity, gender and their association

Age Ethnicity Gender
Years Test Group | Control Group Type Test Group | Control Group Type Test Group | Control Group
(N=78) (N=71) yp (N=78) (N=71) yp (N=78) (N=71)
<10 1(1.3%) 0(0%) Newar 35(44.9%) 23(32.4%)
- Male 30(38.5%) 19(26.8%)
11-20 39(50%) 29(40.8%) Brahmin 21(26.9%) 24(33.8%)
21-30 35(44.9%) 41(57.7%) Chhetri 15(19.2%) 14(19.7%)
Mongoloid 6(7.7%) 9(12.7%) Female 48(61.5%) 52(73.2%)
31-40 3(3.8%) 1(1.4%) )
Madhesi 1(1.3%) 1(1.4%)
p-Value 0.305 (NS) 0.559 (NS) 0.089 (NS)

NS: Not significant

Table 2: Dentofacial anomalies with ST bridging (test group) and without bridging (control group)

Anomalies Test Group Control Group
Dilaceration 23 08
Malformed root 02 01
Shape . .
Dens invaginatus 00 01
Total 25(17.98%) 10(14.49%)
. Microdontia 08 01
Size
Total 8(5.75%) 1(1.45%)
Retained deciduous 03 01
Supernumerary 04 03
Number ) .
Congenitally missing 17 12
Total 24(17.26%) 16(23.18%)
Impacted teeth 58! 21
Position Buccally/ palatally erupted 10 03
Total 43(30.93%) 24(34.78%)
Rotated tooth 33 16
Malocclusion Diastema/ spacing 06 02
Total 39(28.05%) 18(26.08%)
Total 139 69
Table 3: Association of dental anomalies with test and control groups
Presence or absence of Test group Control group
H n p-Value
anomalies Complete bridging Partial bridging (No Bridging)
Anomalies 15(46.9) 13(28.3) 35(49.2%)
More than one anomalies 15(46.9%) 32(69.6%) 16(22.5%) 0.001*
Absent 2(6.25%) 1(2.2%) 20(28.2%) '
Total 32(100%) 46(100%) 71(100%)

*Significant at p<0.05
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Table 4: Distribution of ST bridging among different skeletal malocclusions

Extent of bridging S
No bridging 31(43.66%)
Partial bridging 4(8.7%)
Complete bridging 6(18.75%)
Total 41

Type of skeletal malocclusion

Class Il Class I Total
25(35.21%) 15(21.13%) 71
38(82.61%) 4(8.7%) 46

24(75%) 2(6.25%) 32

87 21 149

Table 5: Logistic regression analysis of presence of ST bridging and sagittal skeletal relationship

Relation B Wald
Class | - 27.512
Class Il -0.215 0.127
Class lll 1.825 11.501
*Significant at p<0.05
DISCUSSION

Development of craniofacial complex is a complex
process with cranial neural crestal cells coordinating
a complex series of morphogenetic steps.” These cells
migrate dorsolaterally and along with the ectoderm form
two important facial primordial processes, namely fronto-
nasal process and first branchial arch; which in turn form
the proximal maxilla and mandible.'® After migration,
they undergo sequential and reciprocal interactions,
differentiating into dental epithelial progenitor cells.é”
Derivatives of them frame the shape of anterior wall of the
ST and anterior portion of the pituitary gland (adenophysis).
Kjaer”” concluded that, malformations in the anterior walll
of ST are associated with the abnormalities in frontonasal,
maxillary and palatine fields. Thus, any alteration in the
morphology of ST may be associated with pituitary gland
disorders and dentofacial anomalies.>?

Numerous studies have suggested bridging as the most
common variant of ST morphology.'*#'314 Bridging can be
appreciated at the age of six, although it can also develop
later.''® In the literature, bridging has been mentioned as
both normal and pathological variant of ST.'* Many studies
have determined bridging in relation to dentofacial
anomalies, but those studies were limited to anomalies
like palatally displaced canine, mandibular second
premolar aplasia, dental transposition or a particular
type of malocclusion.*1*'521 Hence, we conducted this
study to evaluate possible dentofacial anomalies given
by International Classification of Diseases to Dentistry and
Stomatology'é seen in the subjects with ST bridging, and to
correlate them to subjects having normal STs.

95% ClI
Odds ratio p-Value
Lower Upper
- - - 0.000*
0.806 0.247 2.638 0.722
6.200 2.160 17.797 0.001*

The present study revealed 59.2% subjects presented
with normal ST shape, which is similar to the findings in
the available literature.>'? The presence of bridging
(complete/partial) was found in 16.5% with no correlation
to age and gender. These findings are also similar to the
previous studies.2'31422 Qur study reported no significant
association between ethnicity and the bridging. This study
also reported the occurrence of dentofacial anomalies
increased with bridging, compared to the subjects with
normal ST shape. This finding supports previous studies
correlating dentofacial anomalies with ST bridging.'#1314
Additionally, skeletal Class II was more common in
ST bridging. However, this finding was not supported
by previous studies, where skeletal Class Il was more
common in subjects with bridging.'?? This difference can
be explained by the fact that, skeletal Class Il is more
common than skeletal Class lIl in Nepalese population.?42

CONCLUSION

Findings of the present study support crucial relationship
between cranial and dentofacial growth and
development of the pituitary gland including sella turcica.
Consequently, lateral cephalometric radiographs should
be observed carefully; any alteration of sella turcica
morphology especially bridging can be used as a
diagnostic tool to predict as well as initiating preventive
and early treatment of dentofacial anomalies.

OJN
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