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Abstract–The sella turcica is one of the commonly used 

orthodontic landmarks in determining and diagnosing 

various problems of the facial skeleton.The pituitary gland 

is located in the sella turcica. Thus, various pathologies of 

this gland and developmental disorder of frontonasal and 

maxilla can change the morphology of sella turcica. The 

purpose of this study was to determine relationship 

between the morphology of sella turcica and skeletal Class 

III malocclusion in RSGMP FKG USU Medan, Indonesia. 

The samples in this study were 104 lateral cephalogram 

with aged range from 17-35 years old and were divided 

into two groups. First group consists of 52 lateral 

cephalogram with skeletal Class I malocclusion and the 

second group consists of 52 lateral cephalogram with 

skeletal Class III malocclusion. The morphology of sella 

turcica was analyzed based on theory Axelsson et al. 

Results showed that the sella turcica with normal 

morphology found greater in skeletal Class I malocclusion 

group (67,3 %) compared to the second group with 

skeletal Class III malocclusion (17,3 %). Bridging of the 

sella turcica was found greater in skeletal Class III 

malocclusion (30.8 % of the subjects) than the skeletal 

Class I malocclusion (13.5 %). As conclusion, there was a 

significant difference between morphology of sella turcica 

between the skeletal Class III malocclusion and skeletal 

Class I malocclusion. There was also relationship between 

morphology of sella turcica and skeletal Class III 

malocclusion. 
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I. INTRODUCTION 

Sella turcica has an important role in the 

orthodontic. The structure of Sella turcica used in 

neurocranial analysis and craniofacial complex. Sella 

turcica is a significant anatomical structure in the 

measurement of lateral cephalometry. In the analysis of 

dentofacial cephalometry and neurocranial morphology, 

the sella point which central landmark located in the 

middle of sella turcica is an important reference used 

for the evaluation of craniofacial morphology, the 

relationship of the intermaxillary to the cranium and the 

cephalometric serial superimposition [1-7]. 

Sella turcica is a saddle-shaped base on sphenoid 

bone located in the center of the cranial fossa located on 

the intracranial surface of the skull. This saddle-shaped 

curve is known as the pituitary fossa or the pituitary 

fossa. The pituitary gland is in the pituitary fossa, 

limited to the anterior portion by the sella tubercullum 

and posteriorly by dorsum sella [3,5,10]. 

The development of sella turcica is closely related to 

the development of the pituitary gland. The pituitary 

gland is located in sella turcica so that pathological 

conditions in these glands can cause changes in the 

shape or morphology and size of the sella turcica. The 

development of pituitary gland has been complete 

before the completion of the development of sella 

turcica [6]. 

The abnormalities or pathological conditions in the 

pituitary gland may manifest in morphology of sella 

turcica due to regulatory disorders of glandular 

secretion of hormones, prolactin, growth hormone, 

follicular stimulating hormone and others. 

Malformations in the cells or pituitary gland may be 

associated with growth malformations in the 

craniofacial region (frontonasal, maxilla, palatal and 

mandibular) sometimes involving the brainstem, 

thymus, thyroid and velocardiofacial syndrome [7]. 

The morphological assessment of sella turcica can 

be an indicator in assuring or assessing the pituitary 

gland. Morphological variations of sella turcica were 

reported in cases with severe craniofacial deviation, 

genetic abnormalities, syndrome abnormalities as well 

as dental anomalies. Many researchers report that the 

prevalence of morphology of sella turcica such as the 

presence of bridging is more common in subjects with 

dental anomalies, cleft lip and palate and other 

anomalious variations [9,12]. 
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Fusion of the anterior and posterior processus 

clinoideus which also called bridging sella turcica 

(STB). Cederberg et al. 2003, Axelsson et al 2004, 

Jones et al. 2005, found that the incidence of bridging 

on healthy subjects ranged from 3.8 to 13% [8]. Abdel 

Kader 2007, statistically stated that the incidence of 

bridging sella turcica is more common in Class III 

malocclusions than in Class I and Class II 

malocclusions [4]. 

Orthodontists should be familiar with the various 

morphologic of sella turcica that will assist in the 

diagnosis of pathological disorders associated with it 

[1,3]. Friedland and Meazzini state by knowing the 

normal anatomy of radiographs and morphological 

variations of sella turcica so we will be able to 

recognize and search know deviations that indicate a 

skeletal discrepancy even before the condition is seen 

clinically [2,20]. 

 

II. MATERIALS AND METHODS 

This research is an observational research with cross 

sectional method. The research population was taken 

from patients at Orthodontic Clinic of Dental Hospital 

and Mouth Education of Faculty of Dentistry, 

University Sumatera Utara (RSGMP FKG USU) with 

age range 17-35 years. The samples were a lateral 

cephalometric photograph of the patient with Class I 

and III skeletal malocclusion. Based on the large 

sample calculation with 1:1 proportion, the minimum 

sample for each group were 52 samples, so the total 

samples were 104 samples. Only the radiographs which 

showed the clear image were selected for interpretation 

and analysis.  

Radiographs were divided into different classes 

based on ANB angle value of SNA and SNB, which 

Class I: ANB angle ± 2° and Class III: ANB Angle < 

0o. Facial skeletal types were based on the 

anteroposterior relationship of the maxilla and the 

mandible (Class I, II and III). These three types are 

explained by ANB angle based on Steiner analysis.  

The sella turcica region was traced on each 

cephalometric radiograph on thin acetate paper under 

ideal lighting. Then, different parts of the sella turcica 

including tuberculum sella, dorsum sella, anterior and 

posterior clinoid processes were all traced. 

Identification of morphology of sella turcica was in 

accordance with Axelsson et al. The recent study by 

Axelsson in 2004, the morphology of sella turcica were 

divided into six types: normal sella turcica, oblique 

anterior wall, double contour of the floor, bridging, 

irregularity in the posterior, pyramidal shape of the 

dorsum sella (Figure 1). 

Methods analysis of the study using SPSS program, 

the data will be analyzed descriptively to see the 

frequency distribution based on the characteristic of the 

research sample. The numerical data will be presented 

in terms of average and standard deviation. To assess 

the relationship between the morphology of sella turcica 

and the type of skeletal Class III malocclusion, a 

Somers test was conducted and to assess the 

morphological difference between the subjects and the 

control group used Chi Square test. 
 

 
Figure 1. Types of morphology of sella turcica: (a) normal sella 

turcica, (b) oblique anterior wall, (c) double contour of the 
floor, (d) bridging, (e) irregularity in the posterior, (f) 

pyramidal shape of the dorsum sella (Axelsson et all 2004) 

[6,7,10,16]. 

 

III. RESULTS 

Results of this study shows that normal morphology 

of sella turcica mostly found in the sample group of 

Class I skeletal as many as 35 samples or 67.3%. The 

second highest found of morphological variation sella 

turcica was bridging for 7 samples (13.5%) (Table I). 

 
TABLE I. DISTRIBUSION OF SELLA TURCICA MORPHOLOGY 

IN SKELETAL CLASS I MALOCCLUSION 

Morphology n Class I  (n=52) 

Normal 35 67.3 % 

Oblique anterior wall 2 3.8 % 

Double contour of the floor 1 1.9 % 

Bridging 7 13.5 % 

Irregularity in the posterior part  4 7.7 % 

Pyramidal of dorsum sella 3 5.8 % 

 

The results of this study shown that the morphology 

of sella turcica in the skeletal class III malocclusion 

group is mostly found was the presence of bridging, 16 

samples (30.8%) compared to the normal morphology 

of sella turcica which only 9 samples (17.3%). 

Furthermore, the second most variation morphology of 

sella turcica on Skeletal Class III malocclusion was 

irregularity in the posterior part which 13 samples 

(25%) (Table II). 
 

TABLE II. DISTRIBUTION       OF       SELLA       TURCICA 

MORPHOLOGY IN CLASS III SKELETAL 
MALOCCLUSION 

Morphology N Class III  (n=52) 

Normal 9 17.3 % 

Oblique anterior wall 5 9.6 % 

Double contour of the floor 5 9.6 % 

Bridging 16 30.8 % 

Irregularity in the posterior part  13 25.0 % 

Pyramidal of dorsum sella 4 7.7 % 
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Table III shows a significant difference between the 

morphology of sella turcica in the skeletal Class I 

malocclusion group compared with the skeletal Class 

III malocclusion group where the normal morphology is 

more common in the skeletal Class I malocclusion 

group of 79.5%. The morphological variation of sella 

tursika was more common in the skeletal Class III 

malocclusion group than in the Class I malocclusion 

group of 43 samples or 71.7%. 

 
TABLE III. MORPHOLOGICAL DIFFERENCE OF SELLA 

TURCICA IN SKELETAL CLASS I AND 

SKELETAL CLASS III MALOCCLUSION 

Morphology of sella 

turcica 

Class I 

(n=52) 

Class III 

(n=52) 

P 

Normal 35 79.5 % 9 20.5 % 0.0001* 

Morphology of Sella Turcica 17 28.3 % 43 71.7 % 0.0001* 
*Chi Square test 

 

Table IV shows a significant difference in 

morphological variation of sella turcica in the skeletal 

Class I malocclusion group compared with the skeletal 

Class III malocclusion group. The normal morphology 

of sella tursika is mostly found in the group of skeletal 

Class I that is 35 samples (79.5%) while in the sample 

skeletal Class III group were 9 sample (20.5%). The 

most frequent morphological variation of sella turcica 

in skeletal Class III malocclusion group was bridging as 

many as 16 samples (69.6%) while in sample group of 

Class I skeletal were 7 sample (30.4%). 

 
TABLE IV. DIFFERENCES IN MORPHOLOGICAL VARIATION 

OF SELLA TURCICA IN SKELETAL CLASS I AND 

SKELETAL CLASS III MALOCCLUSION 
Malocclu-

sion 

Obli-

que 

Double 

contour 

Bridging Irregu-

larity 

Pyra-

midal 

p 

Class I 

 

2 

(28.6 %) 

1 

(16.7 %) 

7 

(30.4 %) 

4 

(23.5 %) 

3 

(76.5 %) 

0.0001 

Class III 

 

5 

(71.4 %) 

5 

(83.3 %) 

16 

(69.6%) 

13 

(42.9 %) 

4 

(57.1 %) 

0.0001 

*Chi Square test  

 

The results of this study indicate that there is a 

correlation between skeletal Class III malocclusion with 

morphological variation of sella turcica. Table V shows 

the results of Somers test there is a negative correlation 

between skeletal Class III malocclusion with 

morphology variation of sella turcica with correlation 

coefficient value (r) = -0.506 which means that the 

smaller the ANB value, the highest variation 

morphology of sella turcica. 

 
TABLE V. CORRELATION BETWEEN MORPHOLOGICAL 

VARIATIONS OF SELLA TURCICA WITH 

SKELETAL CLASS III MALOCCLUSION BASED 
ON SOMERS TEST 

Correlation between variable N R P 

Morphological variation of sella 

turcica with skeletal class III 
malocclusion 

104 -0506 00001 

*Somerstest 

 

IV. DISCUSSION 

Based on the research of Solmaz et al in Iranian 

subject, the normal morphology of sella turcica was 

24.4% and 75.6% have morphological variation of sella 

turcica. Alkofide in his study was evaluating the 

morphology and size of sella turcica in patients with 

skeletal classification Class I, Class II and Class III. He 

reported that the normal morphology of sella turcica 

was 67% of cases; the remaining 33% had variations in 

morphology of sella turcica. Research by Mahmood 

Shah, the normal morphology was 66% of subjects [6]. 

In this study the most normally morphology of sella 

turcica was obtained in the first group of skeletal class 

samples of 35 samples (79.5%) while in the Skeletal 

Class III sample group only 9 sample (20.5%).  

The fusion of the anterior and posterior processus 

clinoideus is called bridging sella turcica (STB). 

Cederberg et al. 2003, Axelsson et al 2004, Jones et al 

2005, stated that the incidence of bridging on healthy 

subjects ranged from 3.8 to 13% [8]. Abdel Kader 2007, 

statistically incidents of bridging sella turcica were 

more common in Class III malocclusions than in 

malocclusions Class I and Class II [4]. In accordance 

with this research, morphology variation of sella turcica 

most commonly found in skeletal class III malocclusion 

group is bridging as many as 16 samples (69.6%) 

whereas in sample group of Class I skeletal only found 

7 samples (30.4%). The second majority of morphology 

variation of sella turcica on skeletal class III 

malocclusion is irregularity in the posterior part of 13 

samples (76.5%) whereas in skeletal Class 1 

malocclusion is 4 samples (23.5%). 

The presence of congenital malformations in brain 

development can be detected by analyzing 

neurocranium. The abnormal morphology of cranial 

base and sella turcica is included in the evaluation of 

postnatal craniofacial malformations [1,7,17]. In 

accordance with the results of this study indicating a 

significant difference in morphological variation of 

sella turcica in the skeletal Class I malocclusion group 

compared with the skeletal Class III malocclusion 

group. Normal morphology of sella turcica was highest 

in the first group of skeletal Class I samples with ANB 

0
o
- 4

o
 as much as 35 samples (79.5%) compared to the 

Skeletal Class III samples group with ANB -8
o
 to -1

o
 

values of 9 samples (20.5%), wherein we know that the 

ANB angle represents a discrepancy of sagittal growth 

from the apical base of the jaw. 

As the conclusion, the results of this study may be 

useful in diagnosis and treatment plan by knowing and 

considering the normal anatomy radiographs of sella 

turcica and variations morphology of sella turcica so we 

will be able to recognize some deviations that indicate a 

skeletal discrepancy even before the condition is seen 

clinically, so that the orthodontist can determine the 

right time to perform orthopedic functional treatment.  
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