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INTRODUCTION 

 
The Sella Turcica is part of the intracranial surface sphenoid bone lying 

behind the chiasmatic groove. The name Sella Turcica is derived from Latin 

meaning “Turkish saddle” (1693 Blanchard dictionary) 

The importance of Sella Turcica is its anatomical location in median 

position which is used for assessi7ng the cephalometrics. The saddle shaped 

Sella is a part of middle cranial fossa. Sella Turcica is bounded in behind by the 

dorsum sellae and front by tuberculum sellae. The anterior and posterior clinoid 

processes are extensions of tuberculum sellae and dorsum sellae respectively. 

The most inferior portion of the Sella Turcica is known as the hypophyseal 

fossa, and contains the pituitary gland. 

Sella Turcica has a complex anatomy because of its relation with 

pituitary gland, internal carotid artery and the optic nerve. The Sella Turcica 

since located in middle cranial fossa is been more prone for tumors, vascular, 

developmental, endocrine disorders (Isolan et al., 2009). 

There are six different shapes of Sella Turcica namely normal. The 

anterior Wall is oblique, the floor of Sella with double contour, Sella Turcica 

with bridging, posterior part of Sella Turcica is irregular and the dorsum Sellae 

is Pyramidal in shape. 
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EMBRYOLOGY OF SELLA TURCICA 

Developmentally, Sella Turcica develops from neural crest cells and 

paraxial mesoderm. It also plays a key role in development of frontonasal and 

maxillary areas by aiding in the migration of neural crest cells. Development of 

pituitary gland is closely associated with the development of Sella Turcica but 

pituitary completes its development before Sella Turcica. 

SELLA TURCICA SIGNIFICANCE IN FOREINSIC MEDICINE 

The need for personal documentation is required in case of decay, 

skeletonization, damage of corpses, in consequence of fire, road traffic 

accidents, industrial accidents, natural disasters, in all these cases skeletal 

structure remains same that is it does not change its feature over time.  
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Age , race, gender , can be identified from the skull so Sella Turcica an 

important part of skull may also be useful for personal finding during disasters-

to establish bone age of unidentified dead person using morphometric 

parameters of Sella Turcica (depth, length).[Yupik. Pigolkin.et al 2016] 

Even though Sella Turcica is enlarged in so many conditions, bone 

erosion is not found in Sella Turcica but deviation of anterior wall may be 

found. The deviation in anterior wall of Sella Turcica is related to abnormality 

in frontonasal part and deviation of posterior wall is found to be related to 

malformation in neurological structures. 

SIGNIFICANCE OF SELLA TURCICA 

Morphometric variation of Sella is related to variation in growth, it has 

also got important role in sex determination. The pituitary gland enlargement 

during the period of active growth causes Sella Turcica to enlarge. The 

variation in size of Sella Turcica possibly be related with some inborn or 

developed endocrine conditions like short stature. 

SHAPE OF SELLA TURCICA 

 The shape of the Sella Turcica is not same in all individuals. Different 

authors recorded and classified the shape of Sella Turcica 

 Gorden and Bell classified shape of Sella Turcica as circular, oval, flat 

or saucer shaped. 

 Axelsson et al classified shapes of Sella Turcica as 6 main types as 

follows -normal shaped Sella Turcica, double contoured Sella, irregular 

notching  in posterior part of Sella and pyramidal shaped dorsum Sella. 
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VARIOUS SHAPES OF THE SELLA TURCICA 

 

 A-F: Principal variations in sellar shape according to H.T. Martin: 

A. Round 

B. Oval 

C. Flat (shallow) 

D. Deep 

E. Quadrangular 

F. Distorted, contracted 

 G:"Sellar monstrosity" of Carstens. It lacks any real fossa; 

correspondingly, the hypophysis is inadequate. H-L: various types of 

bridging 

 M: Schneider’s "pseudo-bridging." 

 N: Raab’s variant; tall, clumsy dorsum. 

 O: Fossa rounded and small, low wide dorsum, and posterior clinoid 

processes may be present or lacking. 
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SELA TURCICA RELATION WITH CRANIOFACIAL 

DYSMORPHISM 

The shape of Sella Turcica is affected in pathological conditions like 

Down’s syndrome, Williams’ syndrome, seckel syndrome, lumbosacral 

myelomeningocele. Since there is increasing interest in human craniofacial 

dysmorphology, we have only few morphometric measurements available for 

Sella Turcica. So normal parameters are needed for identifying and describing 

abnormal craniofacial aberrations and syndromes. 

SELLA TURCICA AND ORTHODONTIC PROCEDURES 

Sella Turcica is important in orthodontic treatments because of its 

central location and its relation with intermaxillary sutures. The union of 

anterior and posterior structures of Sella Turcica which is called as Sella 

Turcica Bridge is found to be closely associated with dental anomalies. 

The calcification of the interclinoid ligament may be formed by 

superimposition of Sella structures. So bridging of Sella Turcica is an 

analytical indicator for canines which are obstructed and teeth’s which are 

excessive. 
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AIM AND OBJECTIVES OF THE STUDY 

 To measure and analyze morphological and morphometric parameters of 

Sella Turcica in dry bones and cadavers. 

 To measure and analyze morphometric parameters of Sella Turcica 

using multidetector computed tomography. 

 To compare and analyze the data and correlate with the findings in other 

studies 

DRY BONE STUDY 

 Morphological types of Sella Turcica was observed in dry adult skull 

bones. The morphometric measurements like length, depth and 

anteroposterior diameters of the Sella Turcica was taken in dry adult 

skull. 

 The same morphometric measurements of Sella Turcica was taken in 

formalin preserved adult cadavers 

RADIOLOGICAL STUDY 

Radiological evaluation of Sella Turcica was done by measuring the 

length, depth and anteroposterior diameters in computerized tomographic 

images.  

The results of the present study both morphological and radiological was 

compared with the results of previous studies.  
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REVIEW OF LITERATURE: 

 
Morphology and Morphometry of Sella Turcica in dry skull bones: 

The anatomist Adrianus Spigelius (1578–1625) in his famous work De 

Corpora Humanisfabrica (1627) recorded the real designation of the Sella 

Turcica in the anatomical nomenclature. 

Bell et al (1922) studied the X-Rays of regular youngsters from the Age 

group and characterized Sella Turcica into 3 shapes as Oval, Circular and Flat 

or saucer. Most examined Individuals in their study had Oval or Circular 

shaped Sella Turcica, 

Camp (1924) reported the measurements of Sella Turcica like width 

average being 10.6mm and height average being 8.1 mm, but the same sample 

was taken in adults and the magnification of the radiographs was not available. 

Silverman (1957) who studied X-Ray of 320 subjects of 1 to 18 years 

age, described that there was a gradual rise in surface area with age and may be 

associated to the anterior lobe function. The males had larger Sella Turcica 

than in females.  

Chilton et al. (1983) stated on the Sella Turcica Volume which was 

recorded from radiographic images and concluded that the volume of Sella 

Turcica had an increasing trend with age and the females had lower volume 

than males. 

Argyropoulou et al (1991) specified that the size of Sella Turcica had 

predictable increase when compared with age. This is because of the increase 

in Size of Pituitary Gland which is present in Fossa of Sella Turcica. 
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Tetradis et al (1999) analyzed the dimensions of Sella Turcica for the 

age groups from 6 to 21 years and found that there is no consistency between 

the increases in the size of Sella Turcica in comparison with age. 

Choi et al. (2001) considered orthodontic patients for the study and 

reported that the Sella Turcica dimensions like height and width had a drastic 

change in the Age groups 6-10 years and 21-25 years. 

RADIOLOGICAL STUDIES ON SELLA TURCICA 

Axelsson et al (2004) examined the size of Sella Turcica in 35 

Norwegians males and 37 females from age 6-21 years in a sample of 72 lateral 

cephalometrics radiography. In their study, the shape of Sella Turcica had been 

categorized into 6 major types are normal Sella Turcica, Sella Turcica with 

double contour, Anterior wall oblique, Sella Turcica with irregularities in the 

posterior wall, bridging of Sella Turcica and pyramidal shape of the dorsum 

sellae.  Normal morphology was in 71% of males and 65% of female. 

Alkofid et al (2007) did a study between 10-26 years in cephalometric 

radiographs of 180 patients (90 males and 90 females). There was substantial 

difference in linear dimensions between the younger and the older age groups. 

      In the linear measurements length, breadth and depth of Sella Turcica were 

measured. It was noted that measurements were larger in older groups than in 

younger population.  

The shape of Sella Turcica was found to be 33 % normal, 11 % with irregular 

posterior wall and 9% found with anterior wall oblique and double contour of 

Sella Turcica. 
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Eman A. Alkofid et al (2007) had done a study in Saudi population of 

180 X-Rays comprised of 90 males and 90 females. They stated that the 

cephalometrics was done and Skull were classified into Class I, II and III based 

on ANB angle. 

M.Andredaki, et al (2007) studied lateral cephalograms of 184 healthy 

Greeks (91 males and 93 females) were the linear dimensions of Sella Turcica 

were measured and mean was calculated for those parameters. For males, the 

mean length was 9.1mm; mean depth was 7.2mm and mean anteroposterior 

measurement was 11.8mm. 

   The mean values in measurements of Sella Turcica in females were 

calculated as mean length was 9.1mm, mean depth was 7.6mm and mean 

anteroposterior measurement was 11.2mm. 

AD Zagga et al (2009) studied 228 X-Rays. In African population the 

shape of Sella Turcica was either oval or round. The variance in frequency of 

oval shaped Sella Turcica and that of a round or flat types was highly 

statistically significant (P < .001). 

Dr.Yasser A. Yasser, et al (2010) did a study in 130 digital lateral 

cephalometric radiographs (67 females and 63 males) with age range between 

17 and 25 years. The reported the range of Sella Turcica depth as 4.83-11.65 

mm and the range of anteroposterior diameter as 9.57-16.16 mm.  

        Length, depth, diameter, and its mean values of Sella Turcica were 

different for males and females.  
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For males the mean length was 10.10mm, mean depth 8.66mm and 

mean anteroposterior diameter was 12.3mm.For females, the mean length was 

9.302mm, mean depth 8.2mm, and mean anteroposterior diameter was 

11.7mm.  

The measurements of his study had values bigger than those presented 

by Axelsson. The study in Saudi population by Alkofid had smaller linear 

measurements of length by 0.5-1.6mm in comparison with Norwegian 

population which had measurements as 0.2-1 mm. 

Gender Mean Length Mean Depth Mean AP diameter 

Males 10.10mm 8.66 12.3 

Females 9.30mm 8.2 11.7 

 

Ahsan Mahmood Shah et al (2011) studied in 120 lateral cephalograms 

of class 1, 2, 3 with 60 in each class with 30 males and 30 females in each. The 

mean value of length of Sella Turcica in males and females was different and it 

was 11.3 mm in males whereas 11.4 mm in females respectively.  

The value of anteroposterior diameter was also different between both 

genders and it was 14.0 mm in females and 13.8 mm in males. On comparing 

the mean depth between the male and female, it was 9mm in both genders. 

Gender Mean length Mean depth Mean AP Diameter 

Males 11.3mm 9.9mm 13.8mm 

Females 11.4mm 9.6mm 14mm 

 



11 
 

S. R. Chavan et al (2012) studied X-Rays of 447 individuals, 237 males 

and 210 females. His study states that in both males and females the mean 

value of anteroposterior diameter of Sella Turcica was found to increase in age 

groups 13-25 years and 26-40 years whereas there was no change in age group 

41 - 55 years. 

       In the age groups 26 - 40 years and 41- 55 years the mean values of 

females was smaller than in males, in 13 – 25 year’s age group, the mean value 

of anteroposterior diameter of Sella Turcica was smaller in males when 

compared to values in females. 

Harithapottipalli et al (2013) studied with 180 individuals (91 males, 89 

females) of lateral cephalograms stated that linear measurements were larger in 

older age group than in young age group. The range of anteroposterior diameter 

of Sella Turcica was 5-16mm, the length was in the range of 4-12mm.There 

was a considerable difference in length between males and females (p<0.05). 

The shape of Sella Turcica was normal in 61% of subjects. 

Puja Chauhan et al (2014) did a Study in 180 X-Rays who were in age 

groups of 12 to 65 years. They found that 28% had normal shaped Sella 

Turcica and remaining 72% showed various different shapes. The mean length, 

depth and anteroposterior diameter in the X-Ray of males were 7.8mm, 7.3mm, 

15.4mm. 
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The mean length, depth and anteroposterior diameter in the X-Ray of 

females were 7.5mm, 8.4mm, 12.3mm. Significant difference in linear 

measurements between genders was found in the height and width of Sella 

Turcica. The size of Sella Turcica is larger in older individuals than in younger 

individuals. 

RabiaMerveCelikKaratas et al (2015) had reported the radiographic 

images 50%males and 50%females and stated that the Sella Turcica shape was 

normal in 68.7% of individuals of both sexes.31.3% had variation among that 

6.7% had irregular floor of Sella Turcica 16% whereas only 6% as anterior wall 

oblique and pyramidal shaped dorsum sellae. 

The mean length, depth and anteroposterior diameter of Sella Turcica in 

males were 9.2mm, 8mm, 11.3mm and  mean length, depth and anteroposterior 

diameter of Sella Turcica in females were 8.7mm, 8.3mm, 12mm. 

SolmazValizadeh et al (2015) studied the X-Rays of 90 individuals who 

came for treatment in orthodontic department and was in age group 14 - 26 

years. 

       Sella Turcica had  24% normal morphology , Oblique anterior wall was 

present in 20%, 15% Irregularity in the posterior part of the dorsum Sella, 5.6% 

with bridging of Sella Turcica, 23% with Pyramidal shape and 15% with 

Double contour of Sella  Turcica. 

Gender Mean Length Mean Depth Mean AP Diameter 

Males 10.4mm 8.8mm 13.02mm 

Females 10.3mm 8.53mm 12.06mm 
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Tejavathi Nagaraj et al (2015) had done a study in x rays of 200 

individual out of which 50% were males and 50% were females in the age 

group of 8-30 years. The shape of Sella Turcica was normal in 46.5% of the 

population and 53.5% of them had variation. The study on measurements 

showed increase in depth and anteroposterior diameters as the age increases. 

The mean values in males were length 9.6mm, depth 8.3mm and 

anteroposterior diameter 11.59mm, whereas mean values in females were 

length 9.3mm, depth 8.09mm and anteroposterior diameter 12.07mm. 

Prarthna et al (2015) did a study in lateral cephalograms of 44 

individuals in age group15–30 years. Sella Turcica had normal shape in 61% of 

individuals.  

No significant differences were found in linear dimensions between 

genders. The mean values of length, depth and anteroposterior measurements 

of males were found to be 9.20mm, 8mm, and 11.48mm respectively. The 

mean values in females were length 9.43mm, depth 7.93mm and 

anteroposterior diameter 11.75mm. 

J.H. Abu Giada et al (2016) studied the normal dimensions of the Sella 

Turcica in lateral cephalograms of 509 Jordanians individuals (252 males and 

257 females).They stated that no significant differences were found in mean 

overall values of all linear measurements of Sella Turcica between genders or 

between adolescent male and female groups (p > 0.05). 

 



14 
 

 However, differences between means of width and length were 

significant between adult male and adult female age groups (p < 0.05). 

The mean values in Sella Turcica of males were length 7.68mm, depth 

6.25mm and anteroposterior diameter 8.72mm.The mean values in females 

were length 7.42mm, depth 6.38mm and anteroposterior diameter 8.67mm. 

Prerana N Zanke et al (2016) did a study in 120 X-Rays (60 males and 

60 females) aged between 11 and 26 years. No significant difference in terms 

of length, depth or diameter were found between male and female patients 

when comparing the linear dimensions of Sella Turcica. The mean values in 

males were length 10.2mm, depth 9.1mm and anteroposterior diameter 

14.5mm.the mean values of females were length 11.5mm, depth 9.1mm and 

anteroposterior diameter 13.4mm. 

Siddhartha KaustavKonwar et al (2016) studied Sella Turcica in 

cephalometric radiograph of 100 individuals (43 males and 57 females). The 

mean values of length, depth and anteroposterior diameters in males were 

8.92mm, 10.38mm, 7.49mm.  

The mean values of length, depth and anteroposterior diameters in 

females 8.38mm, 7.78 mm and 10.52mm respectively. 

Syeda Arshiya Ara et al (2017) studied the Lateral cephalometric 

radiographs of 100 individuals (50 males and 50 females).The shape of the 

Sella Turcica was found to be varied in 34% of the subjects. Statistically there 

was notable significance found in the depth, length and anteroposterior 

diameter of Sella Turcica with p value 0.05 between age groups. 
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The mean values of length, depth and anteroposterior diameter were 

found to be10.73mm, 7.67mm, and 12.4mm in males. Where as in females 

length 10.27mm, depth 7.97mm and anteroposterior diameter12.19mm were 

the mean values noted. 

Talked Subbaiah Mahesh Kumar et al (2017) studied in311 radiographs 

of which 123 (39.5%) were males and 188 (60.5%) were females. The 

important shape observed was normal (27.3%) followed by combination 

(26.7%), irregular (15.8%), pyramidal (10.6%), bridge (10%), and oblique 

anterior wall (5.5%), and the least were observed in double contour (4.2%).On 

gender-wise length, depth, and diameter were measured, the mean value of 

males were length 8.10mm, depth 6.90mm and the anteroposterior diameter 

10.42mm. The mean values in females were length 7.98mm, depth 7.04mm and 

anteroposterior diameter 10.43mm. 

G. Magat, S. Ozcan Sene et al (2017) studied the lateral cephalometric 

radiographs of 362 individuals (145 males, 217 females). Regarding the shape 

of Sella Turcica it was 39 normal, 15% pyramidal shape, 8% with dorsum 

sellae irregularity, 14% had floor with double contour, 8% with bridging of 

Sella Turcica and 14% with anterior wall oblique. 

The mean values of length, depth and anteroposterior diameter in males 

were 8.10mm, 7.71mm and 11.22mm respectively. The mean values in females 

were length 7.98mm, depth 7.51mm and anteroposterior diameter 10.78mm. 

 



16 
 

Ch. SaiKiran et al (2017) did a study in Digital radiographic images of 

260 individuals of which 50% were females and 50% were males in the age 

groups of 1 to 60 years, stated that the majority of the males 70 and females 67 

had normal shape of Sella Turcica.  

The value of mean Anteroposterior diameter was higher in females with 

the value of 12.25 mm the value in males was 11.74 mm. The value of mean 

depth of Sella Turcica in females was 8.08 mm and in males it was 7.68 mm.  

Mukta B Motwani et al (2017) studied 200 lateral cephalograms images 

of individuals in age groups of 8 to 25 years. The mean values in males were 

length was 9.10mm, depth 6.1mm and anteroposterior diameter were 10.9mm. 

The mean values in females were length 8.12mm, depth-6.2mm and 

anteroposterior diameter 10.1mm. 

Dr. DNSV Ramesh et al (2017) did a study in Lateral cephalometrics 

radiographs of 200 individuals (100 males and 100 females) in age groups 10-

30 years.  

        The mean length, depth and anteroposterior diameter in males were 

12.7mm, 7.8mm and 13.9mm respectively. The mean values in females were 

length 11.6mm, depth 8.7mm, anteroposterior diameter 14mm. 

Oktem H et al (2018) did a study in 94 individual’s lateral cephalometric 

radiograph.  

The mean value of length was 9.74 mm±2.09, the mean value of 

anteroposterior diameter was 11.65 mm (7.4–16.7) and the mean value of depth 

was 8.03 ±1.34. 
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Kumar TS, Govindraj et al (2018) did a study in lateral cephalometric 

radiographs of   311 individuals in age groups of 6–40 years. On comparison of 

shape of Sella Turcica with linear measurements, the parameter length was 

statistically significant (P < 0.001). The mean values of length, depth and 

anteroposterior diameters in males were8mm, 6.9mm and 10.42mm 

respectively. The mean values in females were length 7.9mm, depth7.04mm 

and anteroposterior diameter 10.43mm. 

Pankajakhare et al (2018) did a study of cephalometric radiographs in 

120 persons (60 males and 60 females).  Sella Turcica morphology appeared to 

be normal in 69 % of individuals irrespective of age and gender. Difference in 

morphological appearance was present in 31 % of the individuals. The mean 

values of length, depth and anteroposterior diameters in males were 8.3mm, 

7.9mm and 10.25mm respectively. The mean values in females were length 

7.1mm, depth 7.45mm and anteroposterior diameter 10.11mm. 

Bolla Chaitanya et al (2018) did the study in 480 lateral cephalograms in 

the age groups of 7 to 43 years.  They found increase in the linear 

measurements of Sella Turcica with the advancement of age. The Sella was 

found normal in 20.6% and 79.35% showed variation in morphology. 

The mean values of length, depth and anteroposterior diameters in males 

were 8.25mm, 7.18mm and 10.20mm respectively, the mean values in females 

were 7.89mm, 7.35mm and 10.53mm respectively. 
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Ayman et al (2018) did a study in 509 computed lateral cephalograms of 

Jordanian subjects (252 males and 257 females) in the age groups of 10 to 40 

years. 

 Differences in mean width were significant between adult male and 

adult female (P value< 0.05).The mean values of length, depth and 

anteroposterior diameters in males were 7.68mm,6.25mm and 8.72mm 

respectively and the mean values in females were 7.49mm, 6.35mm and 

8.53mm respectively. 

Anupama Deepak et al (2018) studied 50 (25 males and 25 females) 

cephalometric radiographs. The mean length and depth were more in females 

than males and the mean value of anteroposterior diameter was nearly equal in 

both gender. The mean values of length, depth and anteroposterior diameters in 

males were 12.6mm, 9.2mm and 14.4mm respectively and the mean values in 

females were 12.9mm, 9.4mm and 14.4mm respectively. 

GunjanKumarShrestha et al (2019) studied 40 lateral cephalograms (20 

males and 20 females). The mean length, anteroposterior diameter and depth 

were found to be 8.13 ± 2.03 mm, 9.60 ± 1.43 mm and 6.40 ± 1.21 mm 

respectively in males. The mean length of Sella Turcica were 7.91 ± 1.52 mm, 

anteroposterior diameter were 9.30 ± 1.02 mm and the depth were 

6.40 ± 0.92 mm in females. 
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MEASUREMENT OF SELLA TURCICA IN NORMAL CT BRAIN OF 

BOTH GENDERS 

Muskrat Islam, Mohammad Khursheed et al (2016) studied CT scans of 

166 individuals (108 males and 58 females) and they found that Sella Turcica 

shape were ovoid in (48.19%), flat in (28.3%) and circle in (23.4%).  

The difference in the mean diameter between the male and female was 

only 0.01 mm i.e. 9.902 mm in males and 9.784 mm in females. 

Ogunnaike Philip et al (2016)   did a study with a sample of 297 normal 

CT brain images. They results were analyzed using SPSS Windows Version 

14.0.They found mean length as 9.81±0.094mm, anteroposterior diameter as 

11.37±0.090mm and the mean depth as 8.49±0.08mm.  

Ozan Turamanlar et al (2017) did a study in CT head of 101 individuals 

in the age group 17-70 years. They stated the Sella length as 9.18±1.91 mm, 

width as 10.41±1.74 mm, anterior height as 8.09±1.65 mm, median height as 

7.71±1.24 mm, posterior height as 7.48±1.34 mm, depth as 7.87± 1.37 mm and 

anteroposterior diameter as 11.48±1.82 mm. There was significant difference 

between males and females length, width of Sella Turcica. 

Babasaheb G et al (2017) did a study using 200 normal computed 

tomographic brain images (116 male and 84 female) of healthy Indians aged 

25-70 years. The mean values (in millimeter) of length, width and sellar height 

in males were 8.71, 10.85 and 8.37respectively and the same for females were 

8.84, 10.95 and 8.28respectively.The difference in mean of Sella Turcica 

measurement between male and females were not so significant. 
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  Srinivas et al (2017) studied in CT images of 400 individuals (200 males 

and 200 females) in the age group of 1–93 years and the images were obtained 

during duration of one year. 

The mean AP diameter, length and depth of Sella in males were found to 

be 10.0 mm, 9.87 mm and 7.42 mm respectively. The mean AP diameter, 

length and depth of Sella in females were found to be 10.25 mm, 9.1 mm and 

7.36 mm respectively. 

Lohit v shaha et al (2018) did a study with 1650 computed tomographic 

images of brain in persons with age from 21-70 years. The mean values (in 

millimeter) of length, width and height of Sella Turcica in different age groups 

were 8.80 ± 1.65, 10.83 ± 1.35 and 8.52 ± 1.50 respectively 

DRY BONE STUDY 

C.R.Ruiz et al (2008) studied 100 skulls of which 53 being male skulls 

and 47 female skulls. They reported that the height of Sella Turcica varied from 

2.9 mm to 11.1 mm with a 6.33 mm mean height and its length varied from 6 mm 

to 15.1 mm, with a 10.31mm as mean length. He radiographed the Skull to study 

the shape and found 3 different shapes  

U shaped (48%), where the height of dorsum and tubercle of the Sella 

Turcica were same, J shaped (41%) where the tubercle of Sella Turcica was in 

the lower position than the dorsum. In addition, the shape was found to be 

Shallow (11%), when the Sella Turcica depth was minimum. 
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The same skulls were subjected to computerized tomography and the 

following measurements were recorded as follows, Length in the range of 6 to 

15.1 mm and mean calculated was 10.31 mm, height ranged from 2.9 mm to 

11.1 mm, with a mean height of 6.33 mm. The author concluded Sella Turcica 

as a constant anatomic structure, but with a variable shape. 

Priya Damodaran et al (2011) did a study in 102 dried human skulls of 

unknown age and gender. There was no statistical differences in linear 

dimensions of Sella Turcica between males and females.  

The average of Sella Turcica length, breadth and depth were calculated 

and the mean was 10.59mm, 10.76mm and 9.23mm respectively. Most 

commonly found shape of Sella Turcica is normal (56.8%). 

Kevin Ongeti et al (2012) studied in 140 wet open crania (96 males, 44 

females) reported the average sellar diameter as 8.97+2.24mm. The diameter 

was significantly wider in females (10.26+2.61mm) than males 

(8.37+1.82mm), with P value of< 0.05. In four cases (2.86%), the diameter was 

less than 5mm. The average sagittal sellae dimension was 18.45+2.97 mm. It 

was wider in females (21.57+3.56mm) than males (17.20+1.56mm) with P 

value of < 0.05 

Daxa Kanjiya et al (2015) did a study in 263 skulls and 37 dried 

sphenoid bones (total of 300 bones) and reported the mean depth of Sella 

Turcica as 6.61mm, 10.72mm as mean length of Sella Turcica and  mean 

breath of Sella Turcica as 12.45mm. 
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Ashraf Mohamed Elsayed Ali sakran et al (2015) did a study in 36 

formalin fixed cadaver skull (22 males and 14 females) found no significant 

difference between males and females related to linear dimensions of Sella 

Turcica (length, depth and Anteroposterior diameters). 

  Yu. I. Pigolkin, M. A. Garcia et al (2016) studied 90 skulls of which 70 

were males and 30 were females of age groups 1 to 80 years. They found no 

significant differences in dimensions of Sella Turcica between males and 

females. 

Amit Kumar Singh et al (2018) studied 40 dry human skulls. The length, 

breadth, and depth of hypophyseal fossa were measured and their mean value 

was taken as follows: average length (mm) - 12, average breadth (mm) – 13 

and average depth (mm) - 7.  

The study revealed that the average length of hypophyseal fossa in 

normal human skull was 12 mm. The average breadth of hypophyseal fossa in 

normal human skull was 13 mm and the depth of hypophyseal fossa was 7 mm. 

Tejendra Singh et al (2014) studied 15 dry skulls and 15 X-Rays of 

unknown sex and age.  The mean value of length, depth and anteroposterior 

diameters of Sella Turcica in X-Ray were calculated. The length of the Sella 

Turcica was 14mm to 23 mm and the mean value was found to be 19.79 mm. 
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The depth of the Sella Turcica was 2mm to 5mm and the mean value 

was calculated as 4.67mm.The width of the Sella was 9mm to 15mm and the 

mean for that was 12 mm. 

In dry skull the length of the Sella Turcica were recorded as 8.5 mm to 

11.9 mm with the mean value as 10 mm. The depth of the Sella Turcica in 

range of 5.2mm to 10.4mm with mean value as 7mm, and the width of the Sella 

in a range 9mm to 15mm with mean 12.4 mm. 
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MEASUREMENT OF SELLA TURCICA IN FORMALIN PRESERVED 

HUMAN CADAVERIC HEAD AND NECK SPECICMENS 

Salih Gulsen et al (2010) studied in 60 formalin preserved human 

cadaveric heads. The upper face of the diaphragma sellae appeared to be 

concave in 24 specimen’s which was  about 40%, and convex in 6 specimens 

which was about 10%, flat in 26 specimens that was 43%with a prominent 

tuberculum sellae in 4 specimens which was 7%. 

Subhadra Devi V et al (2013) studied 164 Sella Turcica of different ages 

(100 prenatal and 64 postnatal) and both sexes of dead aborted fetuses and 

adult cadavers in Forensic autopsies. Three different positions of stalk of 

pituitary gland in relation to tuberculum sellae, dorsum sellae and diaphragma 

Sella were observed. They are anterior, mid and posterior. The Percentage 

incidence of mid position of pituitary stalk was higher followed by posterior 

and anterior positions in both fetal and adult specimens. 

The shape of Sella Turcica opening was either elliptical or round with a 

higher incidence of round shape. In cadaveric specimens with reference to sex 

only depth of Sella Turcica had significance in different age groups and sex of 

the person whereas the other parameters are not significant. 

Quakinine and Hardy (2017) did a study of microsurgical anatomy of 

Sella Turcica through sphenoidal blocks from 250 cadavers of various ages. 

Their study got the mean values of Sella Turcica as length-8mm, width-12mm 

and depth-6mm 
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MATERIALS AND METHODS: 

 STUDY DESIGN: Observational descriptive study. 

 STUDY LOCALE: South Indian population. 

 ETHICAL APPROVAL: Approval of the study was granted by the 

Institutional Human Ethical Committee of PSG Institute of Medical 

Science and Research 

 DRY BONES AND CADAVERS: Dry bones and cadavers were 

collected from Department of Anatomy, PSGIMS&R. 

 X-RAY AND CT IMAGES: CT images of Sella Turcica from CT 

brain of normal individuals and X ray images of Sella Turcica from X 

ray skull and x ray cervical spine were collected from the Department of 

Radio-diagnosis, PSG Institute of Medical Sciences and Research. 
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DATA COLLECTION 

TOTAL SAMPLE SIZE: 300 

DRY BONES: 20(Figure 1) 

Dry human skull bones with open calvarias from Department of 

Anatomy, PSG Institute of Medical Sciences and Research were included in 

this study. The bones were numbered from 1 to 20 and measured by using 

vernier caliper with accurate resolution of up to 0.01mm. All the measurements 

were recorded in the data sheet.  

FORMALIN PRESERVED CADAVERS: 20 (Figure 7) 

Formalin preserved head and neck cadaveric specimens from 

Department of Anatomy, PSG Institute of Medical Sciences And Research 

were included in this study. The specimens were numbered from 1 to 20 and 

measured by using vernier caliper with accurate resolution of up to 0.01mm. 

All the measurements were recorded in the data sheet.  

X RAY: 60 (Figure 13) 

X ray of lateral view of skull and x ray of cervical spine with skull of 

both sexes from age group 18-80 years were collected from the picture archival 

communicating system (PACS). Waiver of consent was obtained from ethical 

committee for taking measurements from PACS of radiology department. 
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CT IMAGES: 200 (Figure 25) 

200 CT images were used for the measurements. The 2D and 3D Images 

of Sella Turcica were taken from the normal CT brain of individuals from age 

group 18-80 years of both gender from picture archival communicating system 

(PACS) in PSGIMS&R. Wavier of consent was obtained from ethical 

committee for taking measurements from PACS of radiology department. 

INCLUSION CRITERIA 

 DRY BONES: Normal adult human dry skull bones. 

 CADAVERIC HEAD AND NECK SPECIMENS: Head and neck 

specimens of both sex of all age groups from department of anatomy 

PSG institute of medical science and research were used. 

 X RAY: Normal X Ray images of Sella Turcica from X ray skull lateral 

view and cervical spine of age group 18-80 years were collected and 

measurements were recorded in the data sheet.  

 CT IMAGE: Normal CT images of brain were used for the 

measurement of Sella Turcica in both sexes from age group 18-80 years 

and the parameters were recorded in data sheet. 
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EXCLUSION CRITERIA:  

 DRY BONES 

o Broken skull base bones 

o Skull with gross pathology in Sella Turcica 

o Skull with deformities and erosions in Sella Turcica 

o Skull with Sella Turcica abnormalities or fusion of anterior, 

middle and posterior clinoid processes of Sella Turcica. 

 CADAVERIC HEAD AND NECK 

o Cadavers with Sella Turcica broken in the skull 

o Cadavers with head and neck pathologies 

o Cadavers with infection and erosion in Sella Turcica 

o Cadavers with malformations like variation in Sella Turcica 

 X RAY 

o X ray not showing Sella Turcica in lateral view of skull and x ray 

cervical spines 

o X ray skull, x ray cervical spine having trauma, infection and 

neoplastic bony erosions in Sella Turcica region 

o X ray of individuals with craniofacial congenital deformities 

o X ray with Evidence of maxillofacial surgery /trauma. 
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 CT IMAGES  

o CT image of brain not showing Sella Turcica 

o CT image of brain having damaged Sella Turcica due to trauma 

o Ct image of brain having pathology in Sella Turcica due to 

pituitary lesions 

o CT brain image of persons with craniofacial syndromes, and 

clefts.  

MATERIALS USED 

 DRY BONE STUDY 

o Dry bones, digital sliding vernier caliper, Sony digital camera, 

computer, scanner, and printer 

 CADAVERIC STUDY 

o Cadavers, digital sliding vernier caliper, Sony digital camera, 

computer, scanner, printer 

 X RAY AND CT STUDY 

o Computer system with, PACS facility, 

o Dicom viewer software,  

o Microsoft office 2008, SPSS software. 
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METHODOLOGY 

The cadavers in which head and neck region dissected and preserved in 

formalin, were collected after the removal of brain. In the exposed Sella 

Turcica the shape and its measurements were evaluated. The length, depth and 

anteroposterior diameters were measured using digital vernier caliper in mm. 

The shape of Sella Turcica openings were observed which might be oval or 

elliptical. 

IN DRY BONES 

The dry base of skull bones were collected from Department of 

Anatomy. The shape of Sella Turcica was evaluated first then its length, depth, 

and anteroposterior measurements were taken using digital vernier caliper in 

mm.  

The length, depth and anteroposterior diameter were measured by 

following the method suggested by Silverman 

Length: The length of Sella Turcica was measured from midpoint of 

tuberculum Sellae to mid-point of dorsum Sellae. (Figure 2) 

Depth: The depth was measured as deepest point of Sella and taken as right 

angle to length of Sella Turcica. (Figure 3) 

Anteroposterior Diameter: The anteroposterior diameters were measured 

from tuberculum Sellae to the floor of Sella Turcica as maximum transverse 

diameter.  (Figure 4) 
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SHAPE OF SELLA TURCICA 

In the shape of Sella Turcica it was perceived as normal (Figure 5), 

double contour of the floor, Oblique anterior wall, Pyramidal shape of dorsum 

Sellae, Irregularity in the posterior part of Sella Turcica. (Figure 6) 

IN CADAVERIC SPECIMENS 

In this study 20 formalin fixed cadaveric specimens (Figure 7) from 

Department of Anatomy PSGIMS &R were collected and the measurements 

are done with digital vernier caliper in millimeters. The involved male cadavers 

of unknown age. 

After careful removal of the brain and pituitary gland along with its stalk 

the parameters are measured as follows 

Length: The distance between tip of dorsum sellae and tuberculum sellae tip 

was measured as length of Sella Turcica (Figure 8). 

Depth: The depths of Sella Turcica were measured as the distance between the 

deepest part of Sella Turcica and the floor of it (Figure 9). 

Anteroposterior Diameter: The anteroposterior diameters of Sella Turcica 

were measured as distance from the tuberculum Sella to the most posterior 

point on the posterior inner Wall of the pituitary fossa (Figure 10). 
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SHAPE OF SELLATURCICA 

All the 20 cadaveric specimens were observed for its shape and two different 

shapes were noted. The shapes of Sella Turcica were elliptical (Figure 11) and 

in some the shape was round (Figure 12). 

IN X RAYS 

A retrospective study was conducted on lateral cephalograms of 60 

images (Figure 13) of both sexes in the age groups of 18 to 80 years. The 

lateral cephalograms were captured by experienced X-Ray technicians 

X ray images of lateral view of skull and x ray cervical spine of both sex 

and both sides were collected from picture archival communicating systems in 

PSGIMS&R. The linear measurements are made in such a way that width, 

length and depth are measured as follows 

1. Sella width: Largest anteroposterior dimension, from anterior to 

posterior i.e. from Sella Turcica posterior to Sella Turcica anterior 

(Figure 14). 

2. Sella length: Distance from Tuberculum Sellae to Posterior clinoid 

process (Figure 15). 

3. Sella depth: The vertical distance, as measured perpendicular to the 

Sella length as distance from tuberculum Sellae to the Sella floor 

(Figure 16). 

There were various morphological types observed in Sella Turcica (Figure 

17) in the X-Ray images of Cervical Spine/Skull. 
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SHAPES OF SELLA TURCICA IN X RAY SKULL/CERVICAL SPINE 

There are different shapes of Sella Turcica in Cervical Spine (Figure 18) 

and are Normal Sella Turcica (Figure 19), Oblique anterior wall (Figure 20), 

Sella Turcica with bridging (Figure 21), Double contour of the floor of Sella 

Turcica (Figure22), Pyramidal shaped of dorsum Sellae (Figure 23), 

Irregularity in the posterior wall of Sella Turcica (Figure 24). 

CT MEASUREMENTS 

In the present study, CT was chosen over MRI as the bony landmarks 

for obtaining the measurements were better demarcated in CT. A morphometric 

analysis was done in 200 CT images (Figure 25) of normal 100 males and 100 

females in the age groups of 18-80 years. The CT images of skull base were 

taken as part of evaluation of clinical symptoms such as headache or symptoms 

relating to the paranasal sinuses. Images were collected from PACS of 

PSGIMS&R and the linear measurements of Sella Turcica were taken.  

Length, depth and anteroposterior dimensions of Sella Turcica were 

measured using the CT images. The measurement taken were tabulated, 

standard deviation was calculated and it was correlated with age and gender. 

Length of Sella Turcica: The distance between the tuberculum Sella and 

posterior clinoid process of Sella Turcica (Figure 26). 
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Depth of Sella Turcica: The maximum perpendicular distance measured 

between the line joining the tuberculum Sellae, the posterior clinoid process, 

and the floor of Sella Turcica (Figure 27). 

Anteroposterior Diameter: The maximum distance between the anterior and 

posterior walls of Sella measured parallel (Figure 28). 

The measurements were categorized in age wise distribution as 

 <19years, 

 20 to 40 years, 

 41 to 60years 

 61 to 80years.  

The measurements were tabulated and mean length, mean depth and mean 

anteroposterior diameter were calculated. The shape of Sella Turcica was 

evaluated and recorded. 

SHAPES OF SELLA TURCICA 

Two different shapes were observed namely U Shaped (Figure 29) and J 

shaped (Figure 30). 
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OBSERVATION AND RESULTS: 

The results of the above study were tabulated and analyzed in the following 

manner 

1. Dry Bone Study 

The following measurements were taken and tabulated in the Sella 

Turcica.  

 The Length, depth and anteroposterior diameter from dorsum sellae 

and tuberculum sellae. 

 The shape of Sella Turcica in skull was noted and recorded. 

 

2. Cadaveric Study 

The Length, depth, anteroposterior diameter and shape of Sella Turcica 

in cadaveric skulls were measured and tabulated 

3. Radiological Study 

 The length, depth and anteroposterior diameter with the shape of 

Sella Turcica in X-Ray  skull and X-Ray  cervical spine were 

recorded and tabulated 

 The length, depth and anteroposterior diameter with the shape of 

Sella Turcica in CT skull were measured and tabulated 

Mean and Standard Deviation (S.D.) of each Measurement was 

calculated by using the Formula “Mean + 3 S.D.” 
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DRY BONE STUDY 

20 human adult dry skulls with Sella Turcica were studied. The 

morphometric parameters of Sella Turcica were measured using vernier caliper 

in mm. Since the sex and age of the skull bones were not known it was not 

included in the study of dry skull bones. Measurements like Length, Depth and 

Anteroposterior Diameters were taken and the mean values are calculated and 

the results were tabulated in Table 1. 

The measurements of Sella Turcica in dry skull were as follows 

 The mean value of length of Sella Turcica in the present study was- 

11.64mm, 

 The mean value of depth of Sella Turcica in the present study was- 

10.12mm’ 

 The mean value of anteroposterior diameter of Sella Turcica in the 

present study was- 13.60mm. 
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Table: 1 - Mean Value of Measurements of Sella Turcica in Dry Skull 

S.No Length in 

mm 

Depth in 

mm 

Anteroposterior 

Diameter in mm 

Shape 

1 11.26 11.62 10.48 Normal 

2 12.67 10.05 10.08 Oblique 

3 10.83 11.05 12.81 Normal 

4 10.69 9.23 19.82 Normal 

5 12.9 9.62 18.25 Irregular 

6 12.18 10.62 17.71 Oblique 

7 13.5 10.05 18.68 Normal 

8 10.36 10.09 10.28 Oblique 

9 13.11 10.25 15.42 Pyramidal 

10 12.32 9.32 14.5 Irregular 

11 13.51 10.71 13.23 Normal 

12 11.23 10.36 12.21 Normal 

13 10.21 10.62 11.72 Oblique 

14 10.72 9.42 13.32 Oblique 

15 11.31 9.51 10.81 Normal 

16 12.24 10.63 12.52 Normal 

17 11.27 10.02 10.63 Normal 

18 10.35 9.36 13.06 Pyramidal 

19 11.56 10.25 14.36 Normal 

20 10.63 9.62 12.34 Normal 
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Regarding the linear measurements of Sella Turcica there was notable 

difference in mean values of anteroposterior diameter, length and depth of Sella 

Turcica. 

MEAN VALUE OF MEASUREMENTS OF SELLA TURCICA IN DRY 

SKULL 

 

The statistical analysis showed that normal shape of Sella Turcica was 

found in 75% in and about 25% had variation in the morphology of the Sella 

Turcica; 15% of the subject had anterior wall variation, 5% had irregular 

dorsum sellae and pyramidal shaped Sella Turcica. In the present study there 

was no bridging and no double contour of Sella Turcica had been noticed in dry 

skull 
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 NORMAL       - Normal shape of Sella Turcica 

 OBLIQUE       - Oblique Anterior Wall 

 IRREGULAR   - Irregular Dorsum Sellae 

 PYRAMIDAL  - Pyramidal Shaped Sella Turcica 

Other shapes of Sella Turcica are double contour and Sella Turcica bridging 

which were not found in the present study. 

Table: 2 - The shapes of Sella Turcica in Dry Skull 

Shape of Sella Turcica No of skulls Percentage 

Normal 15 75% 
Oblique 3 15% 

Irregular 1 5% 
Pyramidal 1 5% 

Double Contour, Bridging - 0% 

 

SHAPE OF SELLA TURCICA IN DRY SKULL 

 

75%

15%
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Normal Oblique Irregular Pyramidal
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IN CADAVERIC STUDY 

20 formalin preserved cadaveric head and neck specimens with intact 

Sella Turcica were used in this study. The gender and age of the cadavers were 

not considered in the present study. The dimensions of Sella Turcica like its 

length, depth and the anteroposterior diameters were measured using vernier 

caliper in mm and tabulated. There was significant difference between mean 

values of length, depth and anteroposterior diameter of Sella Turcica .The 

mean values of length, depth and anteroposterior diameters were calculated and 

tabulated in Table 3 

The measurements of Sella Turcica in cadaveric specimens were as follows 

 The value of mean length of Sella Turcica in the present study was 

12.23mm, 

 The value of mean depth of Sella Turcica in the present study was 

10.58mm 

 The value of mean anteroposterior diameter of Sella Turcica in the 

present study was 15.34mm 
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Table: 3 - Measurement of Length, Depth and Anteroposterior Diameter 

of Sella Turcica in cadavers 

S.No Length in mm Depth in 

mm 

Anteroposterior Diameter in 

mm 
1 12.36 8.73 13.38 

2 12.84 12.75 13.88 

3 13.32 9.78 16.17 

4 12.07 12.06 13.29 

5 15.93 10.45 19.05 

6 12.19 11.06 14.22 

7 11.73 10.06 15.4 

8 12.69 12.04 17.17 

9 13.29 10.56 16.04 

10 15.52 10.1 16.13 

11 12.64 10.29 15.25 

12 13.7 9.75 16.52 

13 11.38 11.32 14.58 

14 13.72 8.31 14.39 

15 12.2 11.21 13.5 

16 12.7 10.67 15.63 

17 15.13 11.6 17.49 

18 12.35 10.45 15.1 

19 10.94 9.73 15.7 

20 11.24 10.37 14.43 
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MEAN VALUE OF MEASUREMENT OF SELLA TURCICA IN 

CADAVERIC SPECIMENS 

 

 

 

Table: 4 - Observation of the shape of Sella Turcica opening in Cadaveric 
specimen 

 

Shape of Sella Turcica Cadaveric Specimens Percentage 

Round  15 75% 

Elliptical 5 25% 
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SHAPES OF SELLA TURCICA IN CADAVERIC SPECIMEN

 

RADIOLOGICAL STUDY 

X-RAY STUDY 

60 X-Ray images of X ray skull and X-Ray cervical spine showing Sella 

Turcica were used in the study. The radiographs taken from 30 males and 30 

females between the age groups from 18 to 60 years were used for the study. 

The results were tabulated for males and females separately and also the results 

were categorized according to their age groups. The maximum number of X-

Ray s were in age group of 18 to 40 years. 

Table: 5 - Percentage of Male X-Rays in the study population 

Age in years Number of  X- Rays Percentage of Male X-
Rays 

18-25 12 20% 

26-40 10 16% 

41-55 8 14% 

75%

25%

Round Elliptical
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Table: 6 - Percentage of X-Rays of females in the study population 

Age in years Number of  X- Ray  Percentage of Female 
X-Rays 

18-25 10 16% 

26-40 15 25% 

41-55 5 9% 

 

Table: 7 - Mean length of Sella Turcica in X-Ray skull of Males and 

Females 

Age in 

Years 

Maximum 

value of 

Length in 

mm 

Minimum 

value of 

Length in 

mm 

 Males(n=30) FEMALES(n=30) 

Mean in 

mm 
SD 

Mean in 

mm 
SD 

18-25 11.35 6.38 10.23 1.73 10.15 1.39 

26-40 11.24 7.15 10.61 1.5 10.48 1.25 

41-55 12 7.27 11.08 1.36 10.68 1.94 

 

The mean length of Sella Turcica in X-Ray skull/cervical spines of 

male’s between18-25 years was 10.23mm and between 26-40 years was 

10.61mm. The mean length in age group 41-55 years was 11.08mm. The 

standard deviation was also calculated and tabulated in table 7. 
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The mean length of Sella Turcica in X-Ray skull/cervical spines of 

females between 18-25 years was 10.15mm, between 26-40 years was 

10.48mm. The mean for age group 41-55 years was 10.68mm. The standard 

deviation was also calculated and tabulated in table 7. 

MEAN LENGTH OF SELLA TURCICA IN DIFFERENT AGE GROUPS 

OF MALES AND FEMALES

 

  

10.23
10.15

10.61
10.48

11.08

10.68

9.6

9.8

10

10.2

10.4

10.6

10.8

11

11.2

Males Females

18-25 26-40 41-55



46 
 

Table: 8 - Mean Depth of Sella Turcica in X-Ray Skull of Males and 

Females 

Age in 

years 

Maximum 

Depth in 

mm 

Minimum 

Depth in 

mm 

 Males (N=30) Females(N=30) 

Mean 

in mm 
SD 

Mean 

in mm 
SD 

18-25 9.65 6.11 8.92 1.24 8.62 1.53 

26-40 9.87 6.43 8.36 1.65 8.27 1.67 

41-55 10.52 7.14 9.21 1.84 8.96 1.83 

 

The mean depth of Sella Turcica between 18-25 years was 8.92mm, 

between 26-40 years was 8.36mm and 41-55 years was 9.21mm in X-Ray 

skull/cervical spines of males. The standard deviation was calculated and 

tabulated in table 8 

The mean depth of Sella Turcica between 18-25 years was 8.62mm, 

between 26-40 years was 8.27mm and 41-55 years was 8.96mm in X-Ray 

skull/cervical spines of females. The standard deviation was calculated and 

tabulated in table 8 
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MEAN DEPTH OF SELLA TURCICA IN VARIOURS AGE GROUPS 

OF MALES AND FEMALES 

 

Table: 9 - Mean Anteroposterior Diameter of Sella Turcica in X-Ray Skull 

Images 

Age in 

years 

Maximum 

AP 

Diameter in 

mm 

Minimum 

AP 

Diameter 

in mm 

 Males (N=30) Females(N=30) 

Mean 

in mm 
SD 

Mean in 

mm 
SD 

18-25 13.48 10.25 12.32 1.76 12.11 1.58 

26-40 13.69 9.84 12.54 1.29 12.38 1.65 

41-55 14.12 10.62 13.21 1.54 12.63 1.46 
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The mean value of anteroposterior diameter of Sella Turcica in X-Ray 

images skull/cervical spines of males were 12.32mm in the age group 18-25 

years and it was 12.54mm for the age group 26-40 years. The mean value of 

anteroposterior diameter in the age group 41-55 years was 13.21mm. The 

standard deviation was calculated and tabulated in table 9. 

MEAN VALUE OF ANTEROPOSTERIOR DIAMETER OF SELLA 

TURCICA IN X-RAY OF MALES AND FEMALES 

 

The mean value of anteroposterior diameter of Sella Turcica in X-Ray 

skull/cervical spines of females were 12.11mm for 18-25 years and it was 

12.38mm for 26-40 years of age. The mean value of anteroposterior diameter in 

the age group 41-55 years was 12.63mm. The standard deviation was 

calculated and tabulated in table 9. 
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Table: 10 - Shape of Sella Turcica observed in X-Ray skull/cervical spine 

of Males 

Shape of Sella Turcica Number of X-Rays Percentage 

Normal Sella Turcica 15 50% 

Oblique anterior wall 8 26% 

Bridging Sella Turcica 5 16% 

Double Contour 1 3% 

Pyramidal 2 6% 

 

SHAPE OF SELLA TURCICA IN X-RAY OF MALES 

 

 

 

50%

26%

16%

3%
6%

Normal Sella Turcica

Oblique anterior wall

Bridging Sella Turcica

Double Contour

Pyramidal
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Table: 11- Shape of Sella Turcica observed in X-Ray skull/cervical spine of 

Females 

Shape of Sella Turcica Number of X-Ray  Percentage 

Normal Sella Turcica 14 46.5% 

Oblique Anterior wall 8 26.5% 

Bridging Sella Turcica 4 13.5% 

Double contour 2 6.5% 

Pyramidal 3 7% 

 

SHAPE OF SELLA TURCICA IN X-RAY OF FEMALES 

 

In 60 X-Ray s used in the present study, 5 shapes of Sella Turcica were 

observed which were normal, oblique and bridging of Sella Turcica. The other 

shapes like irregularities of the posterior part of the dorsum sellae were not 

found in the X-Ray s of the present study. 

46.50%

26.50%

13.50%
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Oblique anterior wall

Bridging Sella Turcica

Double contour

Pyramidal
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CT STUDY 

Out of total 200 CT images 100 were of males and 100 were females 

.The study population was in the age group 19 to 80 years of both sexes. The 

highest study population was in the age group 26 to 50 years. The mean length, 

depth and anteroposterior diameter were calculated and tabulated. The 

youngest male studied was the CT head of 9 years and the oldest male CT head 

of person aged 88 years. 

Table: 12 - Number and Percentage of different age groups in male CT 

images 

Age group in years 
Number of CT 

images of males 

Percentage of people in 

each groups 

<19 12 6% 

19-25 24 12% 

26-40 26 13% 

41-50 17 8.5% 

>50 21 10.5% 

. 

Out of 100 CT images of males studied, 50% of the CT head were taken 

in the age group more than 25 and 60 years. The youngest male of the present 

study was 14 years and oldest one aged 80 years. 
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In the present study maximum study population was in the age group 19 

to 40 years. The minimum number of study population belonged between<19 

and >50 years. 

Table: 13 - Percentage of CT images of skull belong to females in study 

group 

Age group in 

years 

Number of CT images  

of females 

Percentage of people in 

each group 

<19 15 7.5% 

19-25 25 12.5% 

26-40 24 12% 

41-50 23 11.5% 

>50 13 6.5% 

 

The mean length of Sella Turcica from CT images was calculated. The 

maximum value of length in male population as 14 mm and the minimum 

value was6.2 mm. The mean value was in the range between 9.34 mm 

and10.45 mm.  

The mean value in<19 years was 9.346 mm which was the least and the 

mean value in>50 years was 10.452 mm which was the greatest of all 

measurements. The standard deviation and the standard deviation error were 

calculated and tabulated in table 14. 
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Table: 14: The measurement of Length of Sella Turcica in CT images of 

Males. 

Age group 

in years 

Maximum 

Length in 

mm 

Minimum 

Length in 

mm 

Mean 

in mm 

Standard 

Deviation 

Standard 

Error of 

Mean 

<19  11.23 6.2 9.346 1.502 0.06 

19-25 12 6.5 9.748 1.456 0.125 

26-40 13 6.8 9.548 1.286 0.254 

41-50 14 7.2 10.215 1.648 0.241 

>50 13.8 7 10.452 1.235 0.195 

 

The mean length of Sella Turcica in females was measured. The 

maximum length of Sella Turcica was 13.9 mm in the age of <19 years. The 

minimum length of Sella Turcica was 5.9mm which were for the age 26-40 

years.  

The maximum Mean value was for the age < 19 years and it was 9.82 

mm and minimum for the age 41-50 years and it was 8.57 mm. The standard 

deviation and the standard deviation error were calculated for mean length and 

tabulated in table 15. 
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Table: 15 - The measurement of Length of Sella Turcica in CT images of 

Females. 

Age group 

in years 

Maximum 

Length in 

mm 

Minimum 

Length in 

mm 

Mean 

in mm 

Standard 

Deviation 

Standard 

Error of 

Mean 

<19  13.9 6.5 9.82 1.35 0.115 

19-25 13.2 6.2 9.64 1.89 0.568 

26-40 12.6 5.9 9.36 1.46 0.149 

41-50 11.5 7.4 8.57 0.95 0.365 

>50 12 7.2 9.21 1.35 0.294 

 

DISTRIBUTION OF MEAN LENGTH OF SELLA TURCICA IN 

VARIOUS AGE GROUPS IN CT IMAGES OF MALES AND FEMALES 
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The depth of Sella Turcica in CT images of males was measured and 

found to be11.83 mm as the maximum value and the minimum being 5.5 mm. 

The mean value was 8.4mm for the age group <19 years which was the least of 

all and 9 mm for > 50 years which is greatest of all .The standard deviation and 

standard deviation error were calculated and tabulated in table 16. 

Table: 16 - Mean Depth of Sella Turcica in CT images of Males in various 

age groups. 

Age group 

in years 

Maximum 

depth in mm 

Minimum 

depth in 

mm 

Mean 

in 

mm 

Standard 

deviation 

Standard 

error of 

mean 

<19 11.62 5.5 8.4 1.252 0.056 

19-25 11.83 5.8 8.9 1.173 0.089 

26-40 10.81 5.3 7.9 0.963 0.154 

41-50 9.46 6.1 8.2 0.865 0.198 

>50 10.54 6.4 9 1.234 0.226 

 

 

The depth of Sella Turcica in female CT images were measured. The 

maximum depth was 11.8 mm for the age >50 years. The minimum depth was 

5.9 mm for the age group 19-25 years. The mean value was calculated and 

found as 7.85 mm which was greatest of all measurements and 6.96 mm which 

was the least of all mean calculated for various age groups. 
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 The standard deviation and the standard deviation errors were 

calculated for mean depth and tabulated in table 17. 

Table: 17 - Mean Depth of Sella Turcica in CT images of Females in 

various age groups 

Age group 

in years 

Maximum 

depth in mm 

Minimum 

depth in 

mm 

Mean 

in 

mm 

Standard 

deviation 

Standard 

error of 

mean 

<19  11.5 6.3 7.85 1.355 0.065 

19-25 11.2 5.9 7.59 1.172 0.089 

26-40 10.4 7.1 7.43 0.951 0.194 

41-50 10.9 6.9 6.96 1.124 0.156 

>50 11.8 7.5 7.23 1.254 0.321 
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DISTRIBUTION OF DEPTH OF SELLA TURCICA IN VARIOUS AGE 

GROUPS OF MALES AND FEMALES CT IMAGES 

 

The anteroposterior diameter of Sella Turcica was measured in the CT 

images of males. The maximum value of the diameter was 15.6 mm and the 

minimum measurement of diameter was 7 mm. The mean diameter was 

calculated for various age groups and it was 10.15 mm for the 19-25 years 

which was the maximum and 9.92 mm for 41-50 years which was the least of 

all measurements. The standard deviation and standard deviation error were 

calculated for anteroposterior diameter and tabulated in table 18. 
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Table: 18 - Measurement of anteroposterior diameter of Sella Turcica in 

CT images of males. 

Age group 
in years 

Maximum 
AP Diameter 

in mm 

Minimum 
AP Diameter 

in mm 

Mean 
in mm 

Standard 
Deviation 

Standard 
Error of 

Mean 
<19 15.2 8.6 10.11 1.65 0.045 

19-25 15.6 8.2 10.15 1.48 0.102 

26-40 14.9 7.9 10.04 1.31 0.234 

41-50 14.5 7.5 9.92 1.07 0.154 

>50 13.9 7 10.02 1.08 0.185 

AP-Anteroposterior Diameter 

Out of 100 CT images of females studied, more than 50% belonged to 

age group 19 to 50 years. The minimum age of the female CT images studied 

was 12 years where as the maximum age studied was 86 years.  

The mean value of anteroposterior diameter of Sella Turcica in CT head 

of females was measured .The maximum value of the diameter was 13.6 mm 

for subject belonging to <19 years. The minimum value of diameter was 7.3 

mm for age group 41-50 years.  

The mean value of anteroposterior diameter of Sella Turcica was 

calculated and found  to be 10.48 mm which was greatest of all measurement 

that belong to the 26-40 years. The least mean value was 9.655 mm which 

belonged to the group <19 years. The standard deviation and standard deviation 

error were calculated for anteroposterior diameter and tabulated in table 19. 



59 
 

Table: 19 - Anteroposterior diameter of Sella Turcica in CT images of 

females with age distribution 

Age group 

in years 

Maximum 

AP Diameter 

in mm 

Minimum 

AP Diameter 

in mm 

Mean 

in mm 

Standard 

Deviation 

Standard 

Error of 

Mean 

<19  13.6 7.5 9.65 1.45 0.214 

19-25 13.2 8.2 10.64 1.36 0.325 

26-40 12.4 8.6 10.48 1.56 0.698 

41-50 13 7.3 10.43 1.14 0.306 

>50 12.5 8 10.41 1.29 0.409 

AP diameter – Anteroposterior diameter 

DISTRIBUTION OF ANTEROPOSTERIOR DIAMETER OF SELLA 

TURCICA IN CT IMAGES OF MALES IN VARIOUS AGE GROUPS. 
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SHAPE OF SELLA TURCICA IN CT IMAGES: 

The radiographically analyzed Sella Turcica showed shapes like J shape, 

U shape; and shallow in some. The shape of Sella Turcica was u shaped in 26% 

of the CT images; j shaped in 15% and it was flattened in 10%. About 8% of 

the CT images of head were showing various other shapes of Sella Turcica 

namely shallow, concave and saucer shaped. The distribution of various shapes 

in both gender were tabulated in table 20. 

Table 20 - SELLA TYPE FREQUENCY PERCENTAGE 

Shapes of Sella 

Turcica 
Males (n==100) Percentage Females (n=100) Percentage 

U shaped 52 26% 50 25% 

J shaped 30 15% 32 16% 

Flat 10 5% 8 4% 

Others 8 4% 10 5% 
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DISTRIBUTION OF VARIOUS SHAPES OF SELLA TURCICA 

IN CT IMAGES OF MALES AND FEMALES 

 

The shape of Sella Turcica  in both genders were u shaped in  61%, j shaped in 

31%  , flattened in 9% , and in 9% in other shapes like shallow, convex and 

concave. This study shows that most of the individuals have u shaped Sella 

Turcica and next to that was j shaped. Flat and shallow were found only in less 

number of individuals. 
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DISCUSSION 

The morphometry and morphology of the Sella Turcica was studied in 

20 dry skull, 20 formalin preserved cadaveric skull of unknown sex and age 

from the Department of Anatomy and also in 60 X-Ray images of Sella Turcica 

and 200 CT images of Sella Turcica which were collected from Department of 

Radio-Diagnosis, PSGIMS&R.  

The morphometric measurements were measured using vernier caliper 

in dry bones as well as in cadaveric specimens. In X-Ray and CT images the 

linear measurements were taken using special tool bar and the results were 

recorded. The morphology of the Sella Turcica was observed in dry skulls, 

cadaveric specimens, X-Ray and CT images and the results were recorded. 

Statistical analysis of the recorded data was done using SPSS software.  

The Results of morphometric parameters and morphology of the Sella 

Turcica taken in dry skulls, cadaveric specimens, X-Ray images and CT 

images were compared with the studies of other authors and discussed as 

follows. 

SELLA TURCICA IN DRY SKULLS: 

The length, depth and anteroposterior diameter of Sella Turcica taken in 

dry skull bones were tabulated and compared with the previous studies. The 

shape of Sella Turcica and the variation in it were observed and tabulated.  
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The mean length of Sella Turcica was 10.31mm in C.R.Ruiz’s study, 

10.59mm in the study of priya damodaran, 18.45mm in Kevin, and 10.26mm in 

study by Tejendra, 10.72mm in the study by Daxa, 10.9mm in Yu.I.Pigokin 

study, 12mm in Amit Kumar study and in my present study (2019) it was 

11.4mm. There was considerable difference in the studies of other authors with 

the present study. 

Sella Turcica mean depth was 6.33mm in C.R.Ruiz, 9.23mm in the 

study by priya damodaran, 17.20mmm in Kevin, and 7.65mm in study by 

Tejendra, 6.61mm in the study by Daxa, 9.4mm in Yu.I.Pigokin study, 7mm in 

Amit Kumar study and in my present study (2019) it was 10.12mm. There was 

considerable difference in the studies of other authors with the present study. 

The mean value of anteroposterior diameter Sella Turcica was, 

10.76mm in the study by priya damodaran, 21.14mmm in Kevin, and 12.45mm 

in study by Tejendra, 11.64mm in the study by Daxa, 13.9mm in Yu.I.Pigokin 

study, 13mm in Amit Kumar study and in my present study (2019) it was 

13.60mm. There was considerable difference in the studies of other authors 

with the present study. 
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Author Year Number 

Mean 

length  in 

mm 

Mean 

depth in 

mm 

Mean Ape 

diameter in 

mm 

C.R. Ruiz 2008 100 10.31 mm 6.33 mm - 

Priya Damodaran 2011 102 10.59mm 9.23mm 10.76mm 

Kevin Ongeti 2012 140 18.45mm 17.20mm 21.14mm 

Tejendra Singh 2014 15 10.26 7.65mm 12.45mm 

Daxa Kanjiya 2015 263 10.72mm 6.61mm 11.64mm 

Yu. I. Pigolkin 2016 90 10.9 mm 9.4 mm 13.9 mm 

Amit Kumar 

Singh 
2018 40 12mm 7mm 13mm 

Present Study 2019 20 11.64mm 10.12mm 13.60mm 

AP diameter-Anteroposterior diameter 

The shapes of Sella Turcica in the study by priya damodaran were 

56.8% normal, 5% with oblique anterior wall, 6-16 % with Sella Turcica 

Bridging, 11% with notching, 17.64% with pyramidal shaped Sella Turcica. 

In the present study 75% was found with normal shaped Sella Turcica, 

15% with oblique anterior wall, 5% notching (irregular posterior wall) and 5% 

with pyramidal shape of Sella Turcica. 



65 
 

There was no double contour and bridging of Sella Turcica found in the 

present study which was 6-16 % in other author finding.  

There was considerable difference in the incidents of various shapes in 

Sella Turcica in the present study when compared with other studies.  

Author Normal 

Oblique 

Anterior 

Wall 

Bridging 
Double 

Contour 
Notching 

Pyramidal 

Shape 

Priya 

Damodaran 
56.8% 5% 6-16% Nil 11% 17.64% 

Present Study 75% 15% Nil Nil 5% 5% 

 

SELLA TURCICA IN FORMALIN PRESERVED CADAVERIC 

SPECIMENS: 

The length, depth and anteroposterior diameter of Sella Turcica taken in 

cadaveric specimens were tabulated and compared with the previous studies. 

The shape of Sella Turcica in cadaveric specimens were observed and was 

tabulated. 

The mean length of Sella Turcica was 11.57mm in Ashraf Mohamed 

Elsayed study, 9.64mm in the study of Subhadra Devi, 8mm in Quakinine 

study and in my present study (2019) it was 12.23mm. 
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The value of mean depth of Sella Turcica was 9.5mm in Ashraf 

Mohamed Elsayed study, 9.03mm in the study of Subhadra Devi, 6mm in 

Quakinine study and in my present study (2019) it was 10.58mm.  

The mean value of anteroposterior diameter of Sella Turcica was 

11.53mm in Ashraf Mohamed Elsayed study, 12mm in Quakinine study and in 

my present study (2019) it was 15.34mm.  

There were considerable difference in all the parameters studied by 

other authors and the present study. 

Author Year Number 

Mean 

Length in 

mm 

Mean 

Depth in 

mm 

Mean AP 

Diameter in 

mm 

Ashraf 

Mohamed 
2015 36 11.57 9.5 11.53 

Subhadra Devi 2013 64 9.64 9.03 - 

Quakinine 2017 250 8 6 12 

Present Study 2019 20 12.23 10.58 15.34 

 

SHAPE OF SELLA TURCICA IN CADAVERIC SPECIMENS:  

Salih Gulsen, Ahmet Hakan Dinc, et al (2010) studied Sella Turcica 

morphology in cadavers and found that 65% had round shape and 35% had 

elliptical shape (46). 



67 
 

In Ashraf Mohamed study the shape of Sella Turcica was round in 54.5% and 

elliptical in 45.5% (47). 

In 20 cadaveric specimens studied, 15 (75%) had the shape as round 

and the remaining 5 (25%) had elliptical shaped Sella Turcica. This shows that 

round shape is more common in south Indian population. 

SELLA TURCICA IN X-RAY IMAGES OF SKULLS/ CERVICAL 

SPINES: 

Understanding the anatomy of Sella Turcica and the differences in 

different morphometric parameters between males and females have 

considerable importance for neurologists and neurosurgeons dealing with 

pathologies in sellar region. 

The Sella Turcica morphology has considerable impact on the 

development of the structures like cavernous sinus, internal carotid artery and 

sphenoid air sinus. 

The morphology and morphometry of Sella Turcica also has importance 

in craniofacial morphology. The present study describes Sella Turcica linear 

measurements in south Indian population. 

The mean length of Sella Turcica in males was 9.1mm in Andredaki 

study, 10.10mm in Yasser study, 11.3mm in Ahsan study, 10.4mm in Solmaz 

study, and 9.6mm in study by Tejavathi, 12.3mm in study by Anupama and 

9.69mm in the current study. 
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Sella Turcica in males had mean depth as 7.2mm in Andredaki findings, 

8mm in Yasser study, 9.9mm in Ahsan study, 8.8mm in Solmaz study, and 

8.3mm in study by Tejavathi, 9.2mm in study by Anupama and 8.34mm in the 

present study. 

The mean value of anteroposterior diameter of Sella Turcica in males 

was 11.8mm in Andredaki study, 12.3mm in Yasser study, 13.8mm in Ahsan 

study, 13.02mm in Solmaz study, and 11.59mm in study by Tejavathi, 14.4mm 

in study by Anupama and 11.59mm in the present study. 

SELLA TURCICA IN X RAY IMAGES OF MALES IN 

SKULL/CERVICAL SPINES 

Author 
Mean 

Length 
Mean Depth 

Mean Anteroposterior 

Diameter 

Andredaki 9.1mm 7.2mm 11.8mm 

Yasser 10.10mm 8.mm 12.3mm 

Ahsan 11.3mm 9.9mm 13.8mm 

Solmaz 10.4mm 8.8mm 13.02mm 

Tejavathi 9.6mm 8.3mm 11.59mm 

Anupama 12.6mm 9.2mm 14.4mm 

Present Study 9.69mm 8.34mm 11.59mm 
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The mean length of Sella Turcica in females was 9.8mm in Andredaki 

study, 9.30mm in Yasser study, 11.4mm in Ahsan study, 10.3mm in Solmaz 

study, and 9.3mm in study by Tejavathi, 12.9mm in study by Anupama and 

9.34mm in the current study. 

Sella Turcica in females had mean depth as 7.6mm in Andredaki study, 

8.2mm in Yasser study, 9mm in Ahsan study, 8.53mm in Solmaz study, and 

8.09mm in study by Tejavathi, 9.4mm in study by Anupama and 8.9mm in the 

present study. 

The mean value of anteroposterior diameter of Sella Turcica in females 

was 11.2mm in Andredaki study, 11.7mm in Yasser study, 14mm in Ahsan 

study, 12.06mm in Solmaz study, and 12.07mm in study by Tejavathi, 13.4mm 

in study by Anupama and 12.07mm in the present study. 

The results of the present study is similar to the results of Tejavathi. It 

shows that the Indian population has different morphometry when compared 

with other population. 
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SELLA TURCICA IN X RAY IMAGES OF FEMALES IN 

SKULL/CERVICAL SPINES 

Author Mean                 

Length 

Mean               

Depth 

Mean Anteroposterior 

Diameter 

Andredaki 9.8mm 7.6mm 11.2mm 

Yasser 9.30mm 8.2mm 11.7mm 

Ahsan 11.4mm 9.mm 14mm 

Solmaz 10.3mm 8.53mm 12.06mm 

Tejavathi 9.3mm 8.09mm 12.07mm 

Anupama 12.9mm 9.4mm 13.4mm 

Present study 9.34mm 8.9mm 12.07mm 

 

Sella Turcica in males had mean depth for the age group 18-25 years 

was 7.15mm in the study by Lal, 8mm in study by Agrawal, 7.39mm in the 

study by S.K.Chavan and 8.92mm in the current study. 

Sella Turcica in males had mean depth for the age group 26-40 years 

was 8mm in the study by Lal, 8mm in study by Agrawal, 8.06mm in the study 

by S.K.Chavan and 8.36mm in the current study. 

Sella Turcica in males had mean depth for the age group 41-55 years 

was 8.4mm in the study by Lal, 8mm in study by Agrawal, 8.15mm in the 

study by S.K.Chavan and 9.21mm in the recent study. 
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Sella Turcica in females had mean depth for the age group 18-25 years 

was 7.15mm in the study by Lal, 7mm in study by Agrawal, 7.36mm in the 

study by S.K.Chavan and 8.62mm in the existing study. 

Sella Turcica in females had mean depth for the age group 26-40 years 

was 8.26mm in the study by Lal, 7.4mm in study by Agrawal, 7.94mm in the 

study by S.K.Chavan and 8.27mm in the current study. 

Sella Turcica in females had mean depth for the age group 41-55 years 

was 7.73mm in the study by Lal, 7.5mm in study by Agrawal, 7.88mm in the 

study by S.K.Chavan and 8.96mm in the present study. 

All the studies including the present showed considerable difference in 

the mean depth of Sella Turcica between males and Females. 

MEAN DEPTH OF SELLA TURCICA IN VARIOUS AGE 

GROUPS 

Author Year 18-25 years 26-40 years 41-55 years 

  Male Female Male Female Male Female 

Lal 1965 7.15mm 7.15mm 8.05mm 8.26mm 8.4mm 7.73mm 

Agrawal 1968 8.01mm 7mm 8.01mm 7.4mm 8.06mm 7.5mm 

S.K.Chavan 2012 7.39mm 7.36mm 8.06mm 7.94mm 8.15mm 7.88mm 

Present Study 2019 8.92mm 8.62mm 8.36mm 8.27mm 9.21mm 8.96mm 
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The mean value of anteroposterior diameter of Sella Turcica for males 

in 18-25 years was 10.12mm in the study by Lal, 10mm in the study by 

Agrawal, 10.23mm in the study by S.K.Chavan and 12.32mm in the present 

study.  

The mean value of anteroposterior diameter of Sella Turcica for males 

in 26-40 years was 11.42mm in the study by Lal, 11mm in the study by 

Agrawal, 11.45mm in the study by S.K.Chavan and 12.54mm in the present 

study. 

The mean value of anteroposterior diameter of Sella Turcica for males 

in 41-55 years was 11.37mm in the study by Lal, 11mm in the study by 

Agrawal, 11.2mm in the study by S.K.Chavan and 13.21mm in the present 

study. 

The studies show that the Sella Turcica mean Anteroposterior diameter 

changes with the Age of the individual. 

The mean value of anteroposterior diameter of Sella Turcica for females 

in 18-25 years was 10.42mm in the study by Lal, 11mm in the study by 

Agrawal, 10.43mm in the study by S.K.Chavan and 12.11mm in the present 

study. 

The mean of Anteroposterior diameter Sella Turcica for females in 26-

40 years was 11.05mm in the study by Lal, 11mm in the study by Agrawal, 

10.86mm in the study by S.K.Chavan and 12.38mm in the present study.  
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The mean value of anteroposterior diameter of Sella Turcica for males 

in 41-55 years was 10.66mm in the study by Lal, 10.50mm in the study by 

Agrawal, 10.61mm in the study by S.K.Chavan and 12.63mm in the present 

study. 

The studies showed that the mean value of anteroposterior diameter of 

Sella Turcica in Females were different from that of Males which also changed 

with the Age of the Individual. 

MEAN ANTEROPOSTERIOR DIAMETER OF SELLA TURCICA IN 

VARIOUS AGE GROUPS 

Author Year 18-25 years 26-40 years 41-55 years 

  Male Female Male Female Male Female 

Lal 1965 10.12mm 10.42mm 11.42mm 11.05mm 11.37mm 10.66mm 

Agrawal 1968 10.03mm 11.06mm 11.04mm 11.02mm 11.08mm 10.50mm 

S.K.Chavan 2012 10.23mm 10.43mm 11.45mm 10.86mm 11.2mm 10.61mm 

Present study 2019 12.32mm 12.11mm 12.54mm 12.38mm 13.21mm 12.63mm 

 

The shape of Sella Turcica was 66.7% normal in the study by Eman, 

46.5% in study by Tejavathi, 68% in Mukta study, 49.3% in study by Ramesh, 

20.7% in study by chaitanya, 72% in study by Shrestha and 48% in the present 

study. 

The shape of Sella Turcica with oblique anterior wall was 9.4% in study 

by Eman, 29% in study by Tejavathi, 5.5% in study by Mukta, 20.7% in study 
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by Ramesh, 18.5% in study by Chaitanya, 7% in study by Shrestha and 22.5 % 

in the present study. 

The mean value of anteroposterior diameter in the present study in the 

south Indian population was considerably higher than the Anteroposterior 

diameter in other population. 

SHAPES OF SELLA TURCICA IN X-RAY IMAGES OF 

SKULL/CERVICAL SPINE: 

Author Year Normal Oblique Bridging 
Double 

Contour 
Irregular Pyramidal 

Eman 2007 66.7% 9.4% 1.1% 8.9% 11.1% 2.8% 

Tejavathi 2015 46.5% 29% 7.5% 3.5% 7% 6.5% 

Mukta 2017 68% 5.5% 19.5% 1.5% 3% 2.5% 

Ramesh 2017 49.3% 20.7 6.7 18.7 3.3 1.3 

Chaitanya 2018 20.7% 18.5% 16.3% 15.6% 15% 14% 

Shrestha 2018 72% 7% 14% 2% 18% 7% 

Present study 2019 48% 22.5% 9.5% 6.5% 8.5% 5% 

 

Bridging of Sella Turcica was 1.1% in study by Eman, 7.5% in study by 

Tejavathi, 19.5% in study by Mukta, 6.7% in study by Ramesh, 16.3.% in study 

by Chaitanya, 14% in study by Shrestha and 9.5 % in the present study. 
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Double contour of Sella Turcica was 8.9% in study by Eman, 3.5% in 

study by Tejavathi, 1.5% in study by Mukta, 18.7% in study by Ramesh, 15.6% 

in study by Chaitanya, 2% in study by Shrestha and 6.5 % in the present study. 

Irregular posterior wall of Sella Turcica was 11.1% in study by Eman, 

7% in study by Tejavathi, 3% in study by Mukta, 3.3% in study by Ramesh, 

15% in study by Chaitanya, 18% in study by Shrestha and 8.5 % in the present 

study. 

Pyramidal shape of dorsum sellae in Sella Turcica was 2.8% in study by 

Eman, 6.5% in study by Tejavathi, 2.5% in study by Mukta, 1.3% in study by 

Ramesh, 14% in study by Chaitanya, 7% in study by Shrestha and 8.5 % in the 

present study. 

In all the studies normal was the commonest morphology in Sella 

Turcica followed by oblique anterior wall. 

 MEASURMENTS OF SELLA TURCICA IN CT IMAGES: 

The mean length of Sella Turcica in study by srinivas for males was 

9.24mm in <19 years, 9.87mm in age group 19-25 years, 9.86mm in age group 

26-40, 9.90mm in age group 41-50 years and 10.45mm in age group >50 years. 

In the present study mean length of Sella Turcica for males was9.34mm 

in <19 years, 9.74mm in age group 19-25 years, 9.54mm in age group 26-40, 

10.21mm in age group 41-50 years and 10.96mm in age group >50 years. 
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The mean depth of Sella Turcica in study by Srinivas for males was 

6.45mmmm in <19 years, 7.29mm in age group 19-25 years, 7.59mm in age 

group 26-40, 7.62mm in age group 41-50 years and 7.55mm in age group >50 

years. 

In the present study mean depth of Sella Turcica for males was8.42mm 

in <19 years,8.09 mm in age group 19-25 years, 7.91mm in age group 26-40, 

8.12mm in age group 41-50 years and 9.01mm in age group >50 years. 

The mean value of anteroposterior diameter of Sella Turcica in study by 

Srinivas for males was 9.11mmmm in <19 years, 10.15mm in age group 19-25 

years, 10.04mm in age group 26-40, 9.94mm in age group 41-50 years and 

10.62mm in age group >50 years. 

In the present study mean value of anteroposterior diameter of Sella 

Turcica for males was 10.11mm in <19 years, 10.05mm in age group 19-25 

years, 10.41mm in age group 26-40, 9.92mm in age group 41-50 years and 

10.02mm in age group >50 years.    
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Author Distribution 

of Age 

Mean Length Mean Depth Mean AP Diameter 

Males Females Males Females Males Females 

Srinivas < 19 Years 9.24mm 8.03mm 6.45mm 6.08mm 9.11mm 8.71mm 

19-25 Years 9.87mm 9.02mm 7.29mm 7.50mm 10.15mm 10.44mm 

26-40 Years 9.86mm 9.42mm 7.59mm 7.41mm 10.04mm 10.47mm 

41-50 Years 9.90mm 8.80mm 7.62mm 7.92mm 9.94mm 10.41mm 

> 50 Years 10.45mm 9.36mm 7.55mm 7.73mm 10.62mm 10.81mm 

Present 

study 

< 19 Years 9.34mm 9.82mm 8.42mm 7.85mm 10.11mm 9.65mm 

19-25 Years 9.74mm 9.64mm 8.09mm 7.59mm 10.05mm 10.64mm 

26-40 Years 9.54mm 9.36mm 7.91mm 7.43mm 10.41mm 10.48mm 

41-50 Years 10.21mm 8.57mm 8.12mm 6.96mm 9.92mm 10.43mm 

> 50 Years 10.96mm 9.21mm 9.01mm 7.23mm 10.02mm 10.49mm 

 

The mean length of Sella Turcica in study by srinivas for females was 

8.03mm in <19 years, 9.02mm in age group 19-25 years, 9.42mm in age group 

26-40, 8.80mm in age group 41-50 years and 9.36mm in age group >50 years. 

In the present study mean length of Sella Turcica for females was 

9.82mm in <19 years, 9.64mm in age group 19-25 years, 9.36mm in age group 

26-40, 8.57mm in age group 41-50 years and 9.21mm in age group >50 years. 

The mean depth of Sella Turcica in study by Srinivas for females was 

6.08mmmm in <19 years, 7.50mm in age group 19-25 years, 7.41mm in age 
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group 26-40, 7.92mm in age group 41-50 years and 7.73mm in age group >50 

years. 

In the present study mean depth of Sella Turcica for females was 

7.85mm in <19 years, 7.59 mm in age group 19-25 years, 7.43mm in age 

group 26-40, 6.96mm in age group 41-50 years and 7.23mm in age group >50 

years. 

The mean value of anteroposterior diameter of Sella Turcica in study by 

Srinivas for females was 8.71mmmm in <19 years, 10.44mm in age group 19-

25 years, 10.47mm in age group 26-40, 10.41mm in age group 41-50 years and 

10.81mm in age group >50 years. 

In the present study mean anteroposterior diameter of Sella Turcica for 

females was 9.65mm in <19 years, 10.64mm in age group 19-25 years, 

10.48mm in age group 26-40, 10.43mm in age group 41-50 years and 

10.49mm in age group >50 years. 

The analysis of results from various studies showed that the mean 

length, Depth and anteroposterior diameter of Sella Turcica had significant 

differences between male and female population and also did not remain same 

in all Age groups.  

SHAPE OF SELLA TURCICA IN CT HEAD: 

  In Ruiz et al (44) study with 100 CT images found three different Shapes 

of Sella Turcica: U shape (48%)  J shape (41%) shallow (11%. 
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Haider Ali Hasan et al (21) with 71 CT images head found the different 

shape of Sella Turcica as U shape (50.7 %), J shape (32.4 %) and shallow (16.9 

%) in Iraq population. 

In the present study 61% u shaped, 31% was j shaped, 9% flattened, 9% 

had  other shapes like shallow, convex and concave. There was significant 

difference in shapes of Sella Turcica in south Indian population and study by 

other authors with different country population because of ethnicity. 

U shaped Sella Turcica is the commonest type in all studies followed by 

J shaped. Shallow type is one of the rare shapes. 
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CONCLUSION 

The current study was a different one in which it was done in dry bones, 

cadaveric specimens, X-Ray and CT images in the South Indian population. 

The study was conducted in 20 dry skulls, 20 cadaveric skulls, 60 X-Ray image 

of Sella Turcica from X-Ray skull/cervical spine, 200 CT image of Sella 

Turcica from CT head. 

In dry skull the length, depth and anteroposterior diameter were 

measured and found that anteroposterior diameter was larger than length and 

depth. In 75% of dry skull the shape of Sella Turcica was normal. 

In cadaveric specimen the linear measurements and shape of Sella 

Turcica were observed and found that anteroposterior diameter were larger than 

length and depth. Regarding shape 75% of Sella Turcica in dry skull was 

normal and round in shape.  

There was significant difference in the measurements like length, depth 

and anteroposterior diameter of Sella Turcica which were taken from cadaveric 

skulls as well as dry skulls and its mean values have relationship with age. 

Sella Turcica one of the important landmark was mostly ignored when X-Rays 

are taken for craniofacial morphologies and also in treatment concerned with 

orthodontics. 

In measurements of length, depth and anteroposterior diameter of Sella 

Turcica in 60 X-Ray images of lateral view of skull/ cervical spine, the degree 

of sexual dimorphism differs with evolutionary changes cultural background 
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and genetic influences and the measurements gets stabilized in adulthood. 

There may also be dimensional variations in the values of Sella Turcica 

throughout life. 

In the X-Ray study of Sella Turcica the common shape of Sella Turcica 

was normal. As the age increases the size of Sella Turcica also increases. The 

normal difference in shapes of Sella Turcica found in South Indian population 

(Present Study) was similar to that of the studies conducted in Nigerian 

individuals and Caucasians. 

From the analysis of results of parameters obtained from CT images of 

Sella Turcica, It is possibly concluded that the size and shape of Sella Turcica 

were normal in 70% of the subjects observed. Significant correlation was found 

between age and dimensions of Sella Turcica. There was significant difference 

found between the males and females in the size of Sella Turcica 

The results obtained from our study can be utilized as normal values of 

Sella Turcica in dry bones, formalin preserved cadavers and in radiological 

study with X-Ray and CT head in south Indian population. In addition it also 

provides easier methods to measure linear dimensions in bones, cadavers and 

CT which in turn helps in assessing pituitary gland and the surrounding 

structures.   

The clinicians should be aware of normal shape and measurements of 

Sella Turcica so that they can use this knowledge to detect deviations which 

occur in disease conditions. 
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 Enlargement of the pituitary fossa because of some pathological 

conditions can be noticed and also helpful in finding data in the assessment of 

racial, gender, age specific variation in the plain X-Ray radiographs, they have 

a relatively high sensitivity for detecting Sella Turcica change at approximately 

with 67% to 77% of positive findings and clinicians when doing X-Ray skull or 

cervical spine for any reason could detect when the measurements of Sella 

Turcica exceeds the normal values.  

This study gives good knowledge about Sella Turcica for neurologist 

and neurosurgeons operating in region of cavernous sinus or the surrounding 

structures. The Sella point can be used to evaluate craniofacial morphology 

which lies within its center. The largest percentage of intrasellar tumors is 

micro adenomas (adenomas smaller than 10 mm in diameter). 

Craniopharangiomas and intrasellar aneurysm are main reason for enlargement 

of the Sella Turcica with bony destruction and invasion into the surrounding 

structures (11). 

The size of Sella Turcica when increased may be an indication of 

pituitary tumor in which hormones like adrenocorticotropic hormone, growth 

hormone, prolactin, antidiuretic hormone and thyroid stimulating hormone, are 

increased leading to Cushing’s syndrome. (11) 
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The increased Sella Turcica size when found in X-Rays may be 

indicator of one of the clinical conditions such as Acromegaly, primary 

hypothyroidism, Prolactinoma, gigantism, adenomas, Empty Sella syndrome, 

mucocele, and meningioma and Nelson syndrome. 

While doing Cephalometric analysis, Sella Turcica should be evaluated 

in order to diagnose pituitary apoplexy one of the life threatening condition 

which can be detected early by evaluating Sella Turcica. 

The small sized  Sella Turcica may cause decreased pituitary function 

leading to retarded skeletal growth [9].Pituitary tumors sometimes doesn’t 

produce any symptoms in early stages. So subclinical diagnosis is possible by 

doing cephalometrics studies. Identifying the variations in size or shape of 

Sella Turcica helps in preventing damage during surgery. 

Further importance was made in observing parameters like length, depth 

and anteroposterior diameter for analyzing Sella Turcica size and shape in 

gender determination.  

The size of Sella Turcica helps in evaluating the growth of individual 

and also used to determine sex of the individuals which was different because 

of genetic influences, evolutionary changes and national background. The Sella 

point can be used to evaluate craniofacial morphology. The size of the Sella 

Turcica can be used to estimate the growth of individuals various age groups 

which can be used as a diagnostic tool in orthodontic treatment. 
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The size and shape of the Sella Turcica obtained from the present study 

may be used as reference guide in doubtful cases of pathological enlargement 

of the pituitary fossa.  
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FUTURE SCOPE OF THE STUDY 

 

 Sella Turcica studies are not done extensively. If the studies are 

conducted in different populations, it will be useful to determine the age 

of a person in Forensic medicine with analysis of Sella Turcica in the 

skull of that individual.  

 

 A variation in the anterior wall of Sella Turcica was found to be 

associated with craniofacial abnormalities. Further study in this regard 

will be helpful for reconstructive surgeries and correcting dysmorphic 

facial features. 
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IMAGES: DRY BONE 

  
 

Figure 1:Total Skulls with Sella Turcica 

 

 

Figure 2: Measuring length of Sella using a                            

digital Vernier Caliper 

  
 

Figure 3: Measuring depth of Sella using a digital                                  

Vernier Caliper 

 

 

Figure 4 : Measuring anteroposterior diameter                              

of    Sella using a digital vernier Caliper 

  
 

Figure 5: Normal (Saddle Shaped) 

 

Figure 6: Oblique Anterior wall 

 
 



 
 

IMAGES: CADAVERIC SPECIMENS 
 

 

Figure 7 : Total  Cadaveric specimens  with Sella Turcica 

  

Figure 8: Measurement of length of Sella Turcica with digital Vernier Caliper in mm 

  

Figure 9: Measurement of depth of Sella Turcica with digital Vernier Caliper in mm 

  

  



 
 

 

 

 

Figure 10 : Measurement of anteroposterior diameter of Sella Turcica with digital venire caliper in mm 

 

  

Figure 11 : Shape of Sella Turcica- Elliptical Figure 12 : Shape of Sella Turcica – Round 

  

  

 

  



 
 

X-RAY IMAGES 

 
 

Figure 13: Measurement of Length, Depth and AP Diameter 

  
Figure 14 : Measurement of Width of Sella Turcica in X Ray images - cervical spine 

  
Figure 15 : Measurement of Length of Sella Turcica in X Ray Images - cervical spine 



 
 

 
 

Figure 16 : Measurement of Depth of Sella Turcica in X Ray Images - Cervical spine 

 

  

 

Figure 17 : Various Morphological types of  Sella 

Turcica 

 

 

Figure 18 : Sella Turcica in Cervical Spine – Lateral 

View 

 

 

 

 

 

 



 
 

Various Shapes Of Sella Turcica In X Ray Images Of Skull/Cervical Spine 

  

Figure 19 : Normal (Saddle) Figure 20 : Oblique anterior wall 

 

  

Figure 21 : Bridging of Sella Turcica Figure 22 : Irregular Posterior Wall 

  

Figure 23 : Double contour Figure 24 : Pyramidal shaped 

 

 

 



 
 

CT IMAGES 
 

 
 

Figure 25: Measurement of dimensions of Sella Turcica in CT images.– Length – Depth – AP Diameter 

  
 

Figure 26 : Measurement of Length of Sella Turcica in CT image 

 
 

Figure 27 : Measurement of Depth of Sella Turcica in CT images 

 

 
 
 
 
 



 
 

 
 

 
 
 
 

 

  
 

Figure 28 : Measurement of Anteroposterior Dimensions of Sella Turcica in CT images 
  

 

 

Figure 29 : U Shaped Sella Turcica 

 

Figure 30 : J Shaped Sella Turcica 
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