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ABSTRACT
INTRODUCTION
The sella turcica is a saddle-shaped depression in 
the sphenoid bone that houses the pituitary gland 
and serves as a crucial cephalometric landmark in 
orthodontic diagnosis and craniofacial assessment. 
Variations in its size and morphology may reflect 
underlying endocrinal or developmental 
abnormalities. Since the sella turcica develops and 
matures earlier than the mandible, its dimensions 
may help in predicting facial growth direction and 
identifying skeletal discrepancies. The present study 
aimed to evaluate the morphology and dimensions 
of the sella turcica in different skeletal malocclusion 
groups.
MATERIALS AND METHODS
A total of 110 pre-treatment lateral cephalograms 
were randomly selected. Based on the ANB angle, 
subjects were divided into Class I, II, and III. Sella 
turcica dimensions—length, depth, and 
anteroposterior diameter were measured.
RESULTS 
The most common morphological type of sella 
turcica observed was Type A followed by Type C& 
Type E. No statistically significant difference was 
found between gender and sella turcica shape 
distribution. Similarly, no significant association 
was observed between malocclusion type and sella 
morphology. The mean values of length, depth, and 
anteroposterior diameter did not differ significantly 
among malocclusion groups or between sexes. 
However, depth of sella turcica showed a significant 
variation among morphological types (p = 0.026), 
with Type D demonstrating the least depth.

CONCLUSION
The morphology and dimensions of sella turcica 
demonstrate wide normal variation without 
significant gender or malocclusion predilection. 
Type A morphology was the most common form, 
while pyramidal dorsum and double contour were 
least observed. Sella depth varied significantly 
among morphological types, indicating its role as an 
important differentiating parameter. These findings 
support the use of sella turcica as a stable but 
morphologically diverse cephalometric landmark.

KEYWORDS
SELLA TURCICA, SKELETAL DISCREPANCY, 
DEVELOPMENTAL ABNORMALITIES.

I. INTRODUCTION
Sella turcica or pituitary fossa is a saddle-

shaped concavity housing the pituitary gland & in 
the body of sphenoid bone in the middle cranial 
fossa of skull.The enlarged sella may indicate 
hyperpituitary function in conditions such as 
adenomas, meningioma, primary hypothyroidism, & 
in syndromes such as empty sella syndrome, 
William’s syndrome & Down’s syndrome. A small 
size may indicate decreased pituitary function 
causing symptoms such as short stature & retarded 
skeletal growth.1 Abnormal sella causes diseases 
such as intrasellar pituitary primary tumors, 
hypopituitarism, etc. 

The size of the sella may be a key 
diagnosing factor of Class III & Class II 
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patients.2The incidence of sella bridging in the 
general population ranges from 3.6-13%.6 Few 
studies stated that diameter was found to be 
significantly greater in Class III subjects than in 
Class II subjects & depth was reported to be smaller 
in Class II subjects than in Class I subjects.9

II. AIMS &OBJECTIVES
The aim of the study is to determine the morphology 
of sella turcica in different malocclusion.
The objectives are: 
1. To measure the dimensions of sella.
2. To evaluate the morphological variations of sella 
in different age groups. 
3. To check gender predilection of sella.

III. MATERIALS & METHOD
The sample for this retrospective & randomized 
pilot investigation was collected from OPD of 
Department of Orthodontics & Dentofacial 
Orthopaedics by purposive sampling. The research 
was conducted for 3 months.
Inclusion criteria:

● Good quality lateral cephalograms 
● Age: 14 - 28 years
● Patients who had ANB value 1°–3°, 

>4°&<1°.
Exclusion criteria:

● Individual with previous orthodontic 
treatment 

● Craniofacial congenital deformities 
● Evidence of maxillofacial 

surgery/trauma/cyst/tumour
Materials: 

● Lateral cephalogram  
● Lead acetate sheets 
● Metal Scale 
● 3H pencil, eraser & sharpener 
● Protractor 

Methodology:
A random sample of 110 patients were collected 
from the record room. The sample was selected & 
were divided into 3 groups, based on ANB angle. 
Cephalograms were classified into Class I, II, & 
III.Points were marked on lead acetate sheets. ANB 
angle was measured. Three linear measurements of 
sella i.e. length, diameter, & depth in mid-sagittal 
plane were obtained in accordance with Silverman 
& Kisling methods.According toAxelsson et al, five 
variations in morphology of sella turcica are 
described as:

A. Normal
B. Oblique anterior wall 
C. Sella turcica bridging 
D. Double contour of floor 
E. Irregularity in posterior part of dorsum sella
F. Pyramidal shape of dorsum
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Figure 1. Shapes of sella turcica
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Figure 2. Measurements on lateral cephalogram
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Figure 3. Measurements of sella turcica

STATISTICAL ANALYSIS
● Descriptive statistics was performed by calculating mean and standard deviation for the continuous 

variables. Categorical variables are presented as absolute numbers and percentage. 
● The software used for the statistical analysis were SPSS (statistical package for social sciences) version 

25.0 and MedCalc software. 
● The statistical tests used were: One-way ANOVA (Analysis of Variance) test for comparison of difference 

between mean values of more than 2 groups when the data follows normal distribution. 
● Post-hoc tests are run to confirm where the differences occurred between groups, or they are used for the 

inter-group comparisons. 
● Post hoc tests attempt to control the experimentwise error rate (usually alpha = 0.05) in the same manner 

that the one-way ANOVA is used instead of multiple t-tests. 
● Unpaired or Independent t-test is used for comparison of mean value between 2 groups when the data 

follows normal distribution. 
● Chi-square test is used to investigate whether distributions of categorical variables differ from one another. 
● Kappa value was used for examination of the degree of agreement between 2 observers (Inter-examiner) or 

2 sets of observations by same examiner (Intra-examiner). 
● Spearman’s Rank Correlation coefficient (r) test is used for calculating the correlation between the 2 

variables when the data does not follow the normal distribution.
● The p-value was taken significant when less than 0.05 (p<0.05) and Confidence interval of 95% was taken.

IV. RESULTS

Table:
Intraclass Correlation Coefficient

Intraclass 
Correlation

95% Confidence 
Interval

F Test with True Value 0

Lower 
Bound

Upper 
Bound

Value df1 df2 p-value

SNA (°)

Single 
Measures

0.938 0.527 0.993 31.000 4.0 4 0.003*

Average 
Measures

0.968 0.690 0.997 31.000 4.0 4 0.003*

SNB (°) Single 0.947 0.582 0.994 36.385 4.0 4 0.002*
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Measures
Average 
Measures

0.973 0.736 0.997 36.385 4.0 4 0.002*

ANB (°)

Single 
Measures

0.975 0.783 0.997 79.000 4.0 4 0.001*

Average 
Measures

0.987 0.878 0.999 79.000 4.0 4 0.001*

Length 
(mm)

Single 
Measures

0.991 0.915 0.999 217.667 4.0 4 0.001*

Average 
Measures

0.995 0.956 1.000 217.667 4.0 4 0.001*

Depth (mm)

Single 
Measures

0.974 0.772 0.997 74.520 4.0 4 0.001*

Average 
Measures

0.987 0.871 0.999 74.520 4.0 4 0.001*

AP 
Diameter  
(mm)

Single 
Measures

0.970 0.744 0.997 65.286 4.0 4 0.001*

Average 
Measures

0.985 0.853 0.998 65.286 4.0 4 0.001*

The Intraclass Correlation Coefficient varies from 0.938-0.995 showing excellent correlation between the 2 
measurements (inter-examiner reliability).

Table:
Intraclass Correlation Coefficient

Intraclass 
Correlation

95% Confidence 
Interval

F Test with True Value 0

Lower 
Bound

Upper 
Bound

Value df1 df2 p-value

SNA (°)

Single 
Measures

0.990 0.978 1.000 851.154 4.0 4 0.001*

Average 
Measures

0.992 0.989 1.000 851.154 4.0 4 0.001*

SNB (°)

Single 
Measures

0.991 0.958 1.000 452.100 4.0 4 0.001*

Average 
Measures

0.993 0.979 1.000 452.100 4.0 4 0.001*

ANB (°)

Single 
Measures

0.976 0.787 0.997 80.676 4.0 4 0.001*

Average 
Measures

0.988 0.881 0.999 80.676 4.0 4 0.001*

Length (mm)

Single 
Measures

0.990 0.992 1.000 2,473.400 4.0 4 0.001*

Average 
Measures

0.992 0.996 1.000 2,473.400 4.0 4 0.001*

Depth (mm)

Single 
Measures

0.990 0.960 1.000 465.000 4.0 4 0.001*

Average 
Measures

0.993 0.979 1.000 465.000 4.0 4 0.001*

AP Diameter  
(mm)

Single 
Measures

0.917 0.413 0.991 23.102 4.0 4 0.005

Average 0.957 0.584 0.995 23.102 4.0 4 0.005
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Measures

The Intraclass Correlation Coefficient varies from 0.917-0.993 showing excellent correlation between the 2 
measurements (intra-examiner reliability)

Table: Weighted kappa statistic and Spearman correlation values for the inter-examiner and intra-
examiner reliability for Shape of Sella Turcica

Weighted kappa statistic Spearman correlation
Between examiners 1 and 2 Kappa 95% C.I. Spearman r p-value
1st examination 1.000 1.000-1.000 1.000 < 0.001*
2nd examination 0.806 0.652-0.910 0.858 < 0.001*
Between examination 1 and 
2
Examiner 1 0.894 0.751-1.000 0.933 < 0.001*
Examiner 2 0.915 0.838-0.943 0.928 < 0.001*

The agreement between the 2 examiners was found to be very high as indicated by weighted kappa values 
ranging from 0.806 to 1.000. The Spearman rank correlation coefficient was also found to be very high, ranging 
from 0.858 to 1.000.

The agreement between the 2 examinations for both the examiners was also found to be very high as indicated 
by weighted kappa values ranging from 0.894 to 0.915. The Spearman rank correlation coefficient was also 
found to be very high, ranging from 0.928 to 0.933.

Table 1: Distribution of study population according to Skeletal Class I, II & III
  N Mean Std. 

Deviation
Minimum Maximum F-value p-value

SNA(°) Class I 
MO

33 82.15 3.28 73 89 1.426 0.245

 Class II 
MO

37 83.26 4.07 75 90

 Class III 
MO

30 81.78 3.86 75 89

 Total 100 82.45 3.78 73 90
SNB(°) Class I 

MO
33 80.03 3.24 70 87 21.203 < 0.001*

 Class II 
MO

37 77.80 4.17 69 85

 Class III 
MO

30 84.10 4.39 76 94

 Total 100 80.43 4.70 69 94
Length* 
(mm)

Class I 
MO

33 7.17 2.49 3.3 13.2 3.101 0.056

 Class II 
MO

37 6.78 1.66 3.6 10.0

 Class III 
MO

30 7.98 1.65 5.0 11.0

 Total 100 7.27 2.01 3.3 13.2
Depth* 
(mm)

Class I 
MO

33 7.97 1.80 4.5 13.2 0.959 0.387

 Class II 37 7.41 1.52 4.5 12.1
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MO
 Class III 

MO
30 7.61 1.85 4.5 11.0

 Total 100 7.66 1.72 4.5 13.2
AP 
Diameter 
* (mm)

Class I 
MO

33 9.61 2.42 5.4 16.5 3.060 0.061

 Class II 
MO

37 9.62 1.90 7.2 16.5

 Class III 
MO

30 10.70 1.61 7.6 14.3

 Total 100 9.94 2.05 5.4 16.5

The mean SNA angle had no statistically significant difference between groups. The mean SNB angle showed 
significant variation in Class II& Class III. The mean Length (mm), Depth (mm) and AP Diameter  (mm) did 
not vary significantly.

Table 2: Distribution of study population according to
  N Mean Std. 

Deviation
Minimum Maximum F-value p-value

SNA (°)
 
 
 
 
 

A 49 82.78 3.73 73 90 1.714 0.139
B 9 81.17 2.65 77 85
C 19 84.00 3.96 76 90
D 5 80.40 5.41 75 89
E 15 81.07 2.64 76 86
F 3 81.50 6.14 75 86

SNB (°)
 
 
 
 
 

A 49 80.98 5.31 70 94 0.708 0.619
B 9 79.11 3.26 75 86
C 19 80.50 3.88 69 86
D 5 77.70 4.02 71 81
E 15 80.60 4.57 74 87
F 3 78.50 4.77 76 84

Length* 
(mm)
 
 
 

A 49 7.29 2.10 4.5 13.2 0.327 0.895
B 9 7.67 1.61 4.5 9.9
C 19 6.83 2.33 3.3 11.0
D 5 7.32 1.54 5.4 9.0
E 15 7.57 1.56 5.4 11.0
F 3 6.93 3.21 3.6 10.0

Depth* 
(mm)
 
 

A 49 7.95 1.54 4.9 13.2 2.682 0.026*
B 9 7.53 1.13 6.3 9.9
C 19 8.04 2.12 4.5 12.1
D 5 5.46 1.53 4.5 8.0
E 15 7.16 1.72 4.5 11.0
F 3 6.97 0.25 6.7 7.2

AP 
Diameter 
* (mm)
 
 

A 49 10.21 2.19 5.4 16.5 1.168 0.331
B 9 10.37 1.59 9.0 13.7
C 19 9.47 2.38 6.3 16.5
D 5 9.00 1.68 7.2 11.7
E 15 10.07 1.34 7.2 12.1
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F 3 8.10 0.90 7.2 9.0

The mean SNA angle, SNB angle, ANB angle and Length of sella turcica didn’t show a significant difference. 
Depth showed a significant difference. Type D had the lowest mean depth with significantly lesser compared 
type A, B and C. AP diameter didn’t show significant variation.

Table 3: Distribution of study population according to
Shape of Sella 
Turcica

Type of Malocclusion Total
Class I MO Class II MO Class III MO

A 20 15 14 49
60.6% 40.5% 46.7% 49.0%

B 4 3 2 9
12.1% 8.1% 6.7% 9.0%

C 6 10 3 19
18.2% 27.0% 10.0% 19.0%

D 0 3 2 5
0.0% 8.1% 6.7% 5.0%

E 3 4 8 15
9.1% 10.8% 26.7% 15.0%

F 0 2 1 3
0.0% 5.4% 3.3% 3.0%

33 37 30 100
100.0% 100.0% 100.0% 100.0%

Chi-square value = 12.767, p-value = 0.237

There was no significant difference in the distribution of Shape of Sella Turcica with different type of 
Malocclusion. Type A shape was most frequent and more common in Class I MO. Type B was more in Class II 
MO. Type C shape was seen in Class I & II. Type D was present in Class II & Class III. Type E was more 
frequent in Class II & Class III. Type F was least observed.

Table 4: Distribution of study population according to
Shape of Sella Turcica Male Female Total
A 20 29 49

45.5% 51.8% 49.0%
B 3 6 9

6.8% 10.7% 9.0%
C 8 11 19

18.2% 19.6% 19.0%
D 4 1 5

9.1% 1.8% 5.0%
E 7 8 15

15.9% 14.3% 15.0%
F 2 1 3

4.5% 1.8% 3.0%
44 56 100
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100.0% 100.0% 100.0%
Chi-square value = 3.944, p-value = 0.558

There was no significant difference in the distribution of Shape of Sella Turcica between males and females. 
Type F was more common in males and Type B was more common in females.

Table 5: Distribution of study population according to
Sex N Mean Std. 

Deviation
p-value

SNA (°) Male 44 82.68 4.35 0.589
Female 56 82.27 3.29

SNB (°) Male 44 80.90 5.17 0.376
Female 56 80.05 4.31

Length* (mm) Male 44 7.61 2.22 0.134
Female 56 7.00 1.80

Depth* (mm) Male 44 7.52 1.74 0.474
Female 56 7.76 1.70

AP Diameter * 
(mm)

Male 44 9.87 2.09 0.769
Female 56 10.00 2.03

The mean SNA angle, SNB angle, ANB angle, Length of sella turcica, Depth of sella turcica and AP Diameter 
(mm) didn’t show a significant difference.

V. DISCUSSION
The present study evaluated the 

morphological and dimensional characteristics of 
the sella turcica across different skeletal 
malocclusion types and genders. A predominance of 
Type A (normal morphology) was observed, 
followed by Type C (bridging) and Type E 
(irregular posterior contour), whereas Type F 
(pyramidal dorsum) was least frequent.

A similar predominance of Type A 
morphology was reported by Chaitanya et al. 
(2018), who evaluated the effect of age, gender, and 
skeletal class and concluded that normal 
morphology was most prevalent across all 
population groups, supporting the present 
observation .Likewise, Kadam et al. (2019) 
reported Type A as the most frequent variation and 
found no statistically significant association between 
morphology of sella turcica and skeletal 
malocclusion, in agreement with the present 
findings where no significant distribution difference 
was observed among Class I, II, and III 
malocclusions (p = 0.237).

The absence of gender predilection in 
morphological patterns (p = 0.558) in this study 
parallels findings by Sinha et al. (2019), who 

reported no statistically significant sexual 
dimorphism in morphology or dimensions of sella 
turcica. Similarly, Chaitanya et al. (2018) also 
reported that gender had no significant influence on 
linear dimensions such as depth, length, and 
anteroposterior diameter, consistent with the current 
results. The presence of sella turcica bridging (Type 
C) in 19% of subjects aligns with the observations 
of Leonardi et al. (2006), who reported a strong 
role of bridging in association with craniofacial and 
dental anomalies, suggesting its clinical significance 
as a developmental marker rather than a 
pathological finding.

Furthermore, Sobuti et al. (2018) reported 
higher prevalence of sella bridging in Class III 
subjects but found minimal influence of skeletal 
pattern on sella dimensions, which correlates well 
with this study wherein dimensional parameters 
showed no significant variations among 
malocclusion classes. The only dimensional 
parameter that showed significant variation in this 
study was depth across morphological types. Type 
D (double contour) exhibited significantly shallow 
depth compared to other forms. This morphological 
dimensional interdependence has also been 
emphasized by Mortezai et al. (2023), who 
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highlighted that morphological variations may 
influence internal dimensions without altering 
skeletal relationships significantly. 

The lack of dimensional differences among 
malocclusion types observed in the current study 
contrasts with findings by Prarthna et al. (2015), 
who reported deeper sella in Class II subjects. These 
differences may be attributed to racial variation, 
sample size differences, and variation in 
classification protocols, reinforcing the importance 
of population-based data in orthodontic research.

Studies by Baidas et al. (2018) and Al-
Zahrani et al. (2024) highlighted association of 
sella bridging with impacted canines and other 
dental anomalies, further emphasizing that sella 
morphology acts more as a developmental indicator 
rather than a direct determinant of skeletal pattern, 
supporting the findings of this investigation.

Overall, the current findings reinforce the 
concept that sella turcica morphology demonstrates 
developmental variability but lacks strong 
correlation with skeletal pattern or gender. Its value 
remains primarily as a radiographic marker and 
diagnostic landmark.

VI. CONCLUSION
The present study concludes that the 

morphology and dimensions of the sella turcica 
demonstrate wide individual variation without any 
significant association with gender or skeletal 
malocclusion pattern. Type A (normal morphology) 
was the most frequently observed form, while 
pyramidal dorsum and double contour variants were 
least prevalent. No statistically significant 
relationship was found between the shape of sella 
turcica and type of malocclusion, indicating that 
morphological variations occur independently of 
sagittal skeletal discrepancies. Similarly, gender did 
not influence either the morphology or the linear 
dimensions of sella turcica. Although length, depth, 
and anteroposterior diameter remained stable across 
skeletal patterns and sexes, depth exhibited 
significant variation among different morphological 
types, with double contour showing the least depth. 
These findings suggest that while sella turcica 
demonstrates notable morphological diversity, its 
dimensions remain relatively consistent, reinforcing 
its reliability as a cephalometric landmark rather 
than a diagnostic indicator of skeletal malocclusion.
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