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ABSTRACT 

Background of the study: Pterion is an H-shaped sutural convergence formed by 

frontal,parietal,temporal and sphenoid bones of the skull.Pterion is common site for the formation of 

accessory or epiteric bones which may be a pitfall when misinterpretated as fractures in radiological 

study.The sutural point formed by the junction of the parietal,temporal and occipital bones are called 

asterion.The asterion is a vital surgical landmark for the location of ending of transverse sinus and 

beginning of sigmoid sinus.These reasons motivated us to study the pterion and asterion in south indian 

population and note its variation. Aim of the study:To analyse the anatomical variations in the 

formation of pterion and asterion in south indian population. 

Materials and method:The present study was done in 150 dry human adult skulls from the bone bank 

of anatomy departments of Annapoorana medical college,Vinayaga  missions kirupananda variyar 

medical college,Vinayaga missions homeopathy medical college,salem.The sutural pattern of the 

pterion in left and right sides of each skull  bone was noted based on the descriptions by 

Murphy(sphenoparietal, frontotemporal, stellate and epipteric types).The asterion and its types:Type I 

when a sutural bone is present and type II where sutural bone is absent,was observed and recorded. 

Observation:Sphenoparietal type of sutural pattern was observed in 80%.Asterion type I was observed 

in 7.6%. Conclusion:  Pterion pattern in south indian population revealed that sphenoparietal 

type(80%)of pterion is the most common presentation found regionally and internationally.11%  of 

epiteric type of pterion was observed.Asterion type I (7.6%) was noted in this study.  

Keywords: Sphenoparietal ,Epiteric bone,Frontotemporal,Stellate,Accessory bone 

 

INTRODUCTION 

H-shaped
1
sutural bony convergence of 

frontal,parietal,temporal and sphenoid bones of 

the skull constitutes the pterion.Pterion is located 

on each side of the skull at a distance of 4.0cm 

above the zygomatic arch and 3.5cm behind 

frontozygomatic suture.It is a common site for 

the formation of accessory or epiteric bones 

which may jeopardize or be a pitfall
2
 for the 

interpretation and intervention in the treatment of 

fractures.It is an imperative landmark just 

superficial to the vital meningeal 

vessels,functional motor speech area,lateral 

sulcus etc.Direct or indirect blow to the pterion 

may result in fracture causing epidural 

haematoma
3
 which may need burr hole 

evacuation.Pterional approach for surgeries in 

middle and anterior cranial fossa,stenting 

aneurysm or excising tumours are done better 

than supraorbital approach
4.
 

Murphy
5
describes four types of pterion: 

1.Sphenoparietal, 2.Frontotemporal, 3.Stellate 

and 4.Epiteric.The occurrence of pterion type 

varied significantly on the left and right sides of 
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the skull
6
.In Indian population studies stellate 

type of pterion  is reported around 5%
7
 whereas 

international population  like Kenyans
8
  report 

7%, Korean
9
  and Nigerian

10
 population have 

found 0%.SaxenaR.C
7
 reports 0% incidence of 

epiteric type of pterion in north indian awdh 

population while Chirag
11

 observed 11.3% of 

epiteric type in gujarat population. 

The asterion is a sutural convergence of the 

parietal,temporal and occipital bones.It helps to 

locate the termination of transverse sinus and 

beginning of sigmoid sinus.Asterion is an 

important key for surgical approaches
12

 to the 

posterior cranial fossa.The sutural morphology is 

classified into two types
8
,Type I when a sutural 

bone is present at its convergence and type II 

when sutural bone is absent.Asterion Type 1 

incidence is reported as 20% by Mwachaka PM
8
 

and 23.15% by Hussain
13. 

Sutural pattern formation and variations differ 

regionally and internationally. Knowledge of the 

types and anatomical variations in the formation 

of pterion and asterion pattern will be a 

significant aid to the neurosurgeons.Present study 

aims to worthfully fulfill it by doing a frontier 

study of pterion and asterion in south indian 

population along with comparison among 

regional and international population.  

Aim of the study: 

To analyse the anatomical variations in the 

formation of pterion and asterion in south indian 

population. 

 

MATERIALS AND METHOD 

The present study was done in 150 dry human 

adult skulls of unknown sex from the bone banks 

of anatomy departments of Annapoorana medical 

college,Vinayaka mission’s kirupananda variyar 

medical college,Vinayaka mission’s homeopathy 

medical college,Salem.The present study was 

done after obtaining ethical clearance from the 

Institutional ethical committee of Annapoorana 

medical college.The sutural pattern of the pterion 

in left and right sides of each skull was  noted 

based on the descriptions by Murphy’s
5
:1-

Sphenoparietal, 2-Frontotemporal, 3-Stellate and 

4-Epipteric types.The sphenoparietal type is 

defined as a sutural pattern in which the sphenoid 

and parietal bones are in direct 

contact.Frontotemporal type is a sutural pattern in 

which the frontal and temporal bones are in direct 

contact.The Stellate type is characterized by 

articulation of four bones(frontal, parietal, 

temporal and sphenoid)at a point.The Epipteric 

type is defined by presence of a small sutural 

bone between the parietal bone and the greater 

wing of the sphenoid bone.The Asterion and its 

types:Type I when a sutural bone is present and 

type II where sutural bone is absent,was observed 

and recorded.Skull bone without any obvious 

evidences of dystrophy,deformities or trauma was 

considered as  inclusion criteria.Bones with 

breakage or advanced synostosis was excluded 

from the study.Parameters of the study were 

1.Type of Pterion pattern and  2.Type of Asterion  

pattern in right and left sides of the skull. 

 

RESULTS 

1.Type of Pterion pattern: Table 1, Figures: 

1,2,3,4. 

Murphy’s sphenoparietal,frontotemporal,stellate 

and epiteric type of pterion pattern were 

observed.The sphenoparietal type was found to 

be most prevalent,78.6% on the right side and 

81.3% on the left side.The sphenopariertal type of 

pterion was found bilaterally(symmetrically)on 

both right and left sides in the same individual 

skull in 62%.The fronto temporal(4%) and 

stellate(6%) type of pterion occurred more on the 

left side while the epiteric type(14%) was found 

more on the right side.The stellate pterion was the 

least type of pterion found 

bilaterally(symmetrically). 

2.Type of Asterion  pattern: Table 2, Figure: 5. 

Type  I asterion was observed in 8.6% on the 

right side and 6.6% on the left side of the 

skull.Type I asterion was found 

bilaterally(1.6%)(symmetrically)in skulls with 
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epiteric and frontal temporal  type of pterion.The 

type II variety occurred in 91% on the right side 

and 93 % on the left side.  

 

DISCUSSION: Table :3,4,5. 

Murphy’s
5
 sphenoparietal,frontotemporal, stellate 

and epiteric types of pterion were observed in the 

south Indian population.The present study 

findings were compared with previous studies 

regionally and internationally in the table 

no:3,4,5.Inference was that sphenoparietal type of 

presentation is the most dominantly observed 

among all the pterion types in regional and 

international studies.In the present study 

sphenoparietal type of pterion was found 

symmetrically(bilaterally) in  62% and 

asymmetrically(unilaterally) in 80% which 

coincided with the findings of Oguz
6
 and 

contradictated Saxena
7.
 

In the Indian regional studies the percentage of 

sphenoparietal type in the present study(80%) 

was found to be less than Chirag
11

 in gujarat 

population(96.9%) but greater than 

Hussain
13

(69.25%).The incidence of 

sphenoparietal type do not coincide with previous 

south Indian population study done in 1993 by 

Manjunath
14.

.Reason could be due to differing 

sample size. 

Frontotemporal pterion percentage in 

asymmetrical(3 %) side was found least and 

similar to international population like 

Japanese
15

(2.6%) and Turks
2
(3.47%).In regional 

studies it coincided with findings of 

Saxena
16

(3.46%) and Manjunath
14

(3.52%) and 

differed with Hussain
13

(17.3%).The reason is 

squamous part of the temporal bone gets 

incorporated into the greater wing of the sphenoid 

bones in the process of evolution resulting in 

sphenoparietal type more common in humans and 

biped primates
18

 than frontotemporal type
6,7

 

common in nonhuman primates
6,7,1516,17,

 

Stellate type of pterion incidence(5.3%) in the 

present study was similar to Nigerian
7,9

 

population but significantly more than Korean
9
 

population.Present study stellate incidence(5.3%) 

coincided regionally with findings of 

Saxena
16

(5.17%) in north Indian population and 

differed from Hussain
13

(9.7%)indian and 

Manjunath
14

 (2.93%) south indian population. 

Epiteric or accessory bone incidence(11.3%) in 

the present study was less than Korean(40%) 

population,coincide with findings of Chirag
11

 

(11.73%) in gujarat population and  differed with 

Manjunath 
14

(17.8%) and Ankur
18

 (4.8%). 

In a same region the percentages of pterion type 

differ in some groups and are analogus  to some 

groups.There were  ethnic and regional variations 

in the pterion type.These may be due to genetic 

factors(MSX2 gene- home domain transcription 

factor) and environmental factors
19

.These 

variations may  due to independent center 

ossification theory and genetic
19

 influence on the 

fusion of sutures and formation of pterion.Genes 

play a crucial a role in craniofacial 

morphogenesis
20

. 

The incidence of type I asterion(7.6%) coincided 

with the findings of  international south American 

study by Berry
21

 and Anatolian-Ottoman  Study 

of Gumsburn
23

 differed from other regional and 

international populations.In the present study 

bilateral (symmetrical) type I asterion(1.3%)was 

found to be associated with epiteric and 

frontotemporal pterion.The development of 

sutural bones is not implicited clearly and it can 

also be due to pathological
22

conditions like 

hydrocephalus or as an part of normal process 

determined genetically
5
.Asterion type 

II(92.3%)incidence   was similar to the south 

americans
21

 and turks population.This study is 

limited by the sample size and its correlation with 

sex of skull bone. In future studies these 

limitations will be considered and revised. 

 

CONCLUSION 

Sphenoparietal type of pterion was found to be 

the predominant type regionally and 

internationally.South Indian population recorded 

80% of Sphenoparietal type .11% prevalence of 
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epiteric/accessory sutural bone was 

observed.Asterion type I was found in 

11.3%.Accessory  sutural bone incidence should 

alert radiologist  and neurosurgeons when 

interpretating x rays or surgically correcting a 

fracture.This study will definetly be an aid to the 

research anatomists .  

 

ACKNOWLEDGEMENT 

We thank our Head of the Institution and our 

Superiors for granting us the opportunity and 

permission to do the study.We appreciate 

immensely the valuable assistance of the 

technical staff. Authors acknowledge the great 

help received from the scholars whose articles 

cited and included in references of this 

manuscript.The authors are also grateful to 

authors / editors / publishers of all those 

articles,journals and books from where the 

literature for this article has been reviewed and 

discussed.Authors are grateful to IJCRR editorial 

board members and IJCRR team of reviewers 

who have helped to bring quality to this 

manuscript. 

 

REFERENCES 

1. Standring Susan. Gray’s anatomy, the 

anatomical basis of clinical practice 40th 

edition. Churchill Livingstone, 

Elsevier.2008; p. 403, 412, 418, 426,469, 

529. 

2. Ersoy M,Evliyaoglu C,Bozkurt 

MC,Konuksan B,Tekdemir I,Keskil 

IS.Epipteric bones in the pterion may be 

surgical pitfall. Minim Invasive Neurosurg 

2003;46:364–365. 

3. Snell Richard S. Clinical Anatomy by 

Regions, 8th edi. Lippincott. Williams and 

Wilkins,2008; p.673, 686 

4. Salma A, Alkandari A, Sammet S, Ammirati 

M.Lateral supraorbital approach vs pterional 

approach: an anatomic qualitative and 

quantitative evaluation.Neurosurgery. 2011 

Jun;68(2 Suppl Operative):364-72; 

discussion 371-2. 

5. Murphy T. The pterion in the Australian 

aborigine. Am J Phys Anthropol 

1956;14:225-44. 

6. Oguz O, Sanli SG, Bozkir MG, Soames RW. 

The pterion in Turkish male skulls. Surg 

Radiol Anat 2004;26:220–4. 

7. Saxena RC, Bilodi AKS, Mane SS, Kumar 

A. Study of pterion in skulls of awadh area-

in and around Lucknow. Kathmandu Univ 

Med J 2003;1:32–33. 

8. Mwachaka PM, Hassanali J, Odula P. 

Sutural morphology of the pterion and 

asterion among adult Kenyans. Braz J 

Morphol Sci 2009;26:4-7. 

9. Lee UY, Park DK, Kwon SO, Paik DJ, Han 

SH. Morphological analysis of the pterion in   

Korean. Korean J Phys Anthropol 

2001;14:281-9. 

10. Asala SA, Mbajiorgu FE.Epigenetic 

variation in the Nigerian skull: sutural 

pattern at the pterion. East Afr Med J 

1996;73:484-6. 

11. ChiragR.Khatri, SumitGupta, 

JagdishS.Soni.Study of Pterion And 

Incidence Of Epipteric Bones In Dry Human 

Skulls Of Gujarat. NJIRM 2011; Vol. 3(2) 

April-June.Pg: 57-60 

12. Martin Scholz,Richard Parvin,Jost 

Thissen,Catharina Löhnert,Albrecht Harders 

and Klaus Blaeser.Skull base approaches in 

neurosurgery.Head & Neck Oncology 2010, 

2:16 

13. Hussain Saheb S , Mavishetter GF, Thomas 

ST, Prasanna LC, Muralidhar P, Magi: A 

study of sutural morphology of the pterion 

and asterion among human adult Indian 

skulls. Biomedical Research 2011, 22 (1): 

73-75. 

14. Manjunath KY, Thomas IM. Pterion variants 

and epipteric ossicles in South Indian skulls. 

J Anat Soc India 1993;42:85-94. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Salma%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21336206
http://www.ncbi.nlm.nih.gov/pubmed?term=Alkandari%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21336206
http://www.ncbi.nlm.nih.gov/pubmed?term=Sammet%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21336206
http://www.ncbi.nlm.nih.gov/pubmed?term=Ammirati%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21336206
http://www.ncbi.nlm.nih.gov/pubmed?term=Ammirati%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21336206
http://www.ncbi.nlm.nih.gov/pubmed?term=Ammirati%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21336206
http://www.ncbi.nlm.nih.gov/pubmed/21336206


R.Sudha et al 
ANATOMICAL VARIATIONS IN THE FORMATION OF PTERION AND ASTERION IN SOUTH INDIAN 

POPULATION 
 

  Int  J  Cur  Res  Rev,  May 2013/ Vol  05 (09)  
Page 96 

 
  

15. Matsumara G, Kida K, Ichikawa R, Kodama 

G. Pterion and epipteric bones in Japanese 

adults and fetuses with special reference to 

their formation and variations. Acta 

Anatomica Nipponica 1991;66:462-71.  

16. Saxena SK, Jain SP, Chowdhary DS. A 

comparative study of pterion formation and 

its variations in the skulls of Nigerians and 

Indians. Anthropol Anz 1988;46:75-82 

17. Ashley Montagmu ,F.1933 The 

anthropological significance of the pterion 

in the primates. Am. J. Phys. Anthrop., 18: 

159-336. 

18. AnkurZalawadia,JigneshVadgama,SrushtiRu

parelia,ShaileshPatel,.P.Rathod,S.V.Patel  

Morphometric Study Of Pterion In Dry Skull 

Of Gujarat Region NJIRM 2010; Vol. 1(4). 

Oct- Dec.Page 25-29.   

19. Wang Q, Opperman LA, Havil LM, Carlson 

DS, Dechow PC. Inheritance of sutural 

pattern at the pterion in Rhesus Monkey 

skulls. Anat Rec Discov Mol Cell Evol Biol 

2006;288:1042-9. 

20. Liu Y, Tang Z, Kundu, et al. Msx2 gene 

dosage influ-ences the number of 

proliferative oesteogenic cells in growth 

centres of the developing murine skull: a 

possi-ble mechanism for MSX2-mediated 

craniosynostosis in humans. Dev Bio 1999; 

205; 260-274. 

21. Berry, AC. and Berry, RJ. Epigenetic 

variations in the human cranium. Journal of 

Anatomy, 1967, vol.  101, p. 361-379. 

PMid:4227311 PMCid:1270890.  

22. Hess L, Ossicula wormiana. Human Biology 

1946; 18: 61-80.22. 

23. Gumusburun, E., Sevim, A., Katkici, U., 

Adiguzel, E. and Gulec, E. A study of 

sutural bones in Anatolian-Ottoman 

skulls.International Journal of Anthropology, 

1997, vol. 12, no. 2,p. 43-48. 

 
 

Table no: 1 Type of Pterion patterns in South Indian population in the present study 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                      

 

 

Pterion pattern 

Unilateral /Asymmterical side Bilateral / 

Symmetrical 

side 

 Asymmetrical 

sides 

Total 

 

Average  

Right side Left side 

N= 

150 

% N= 

150 

% N= 

150 

% N= 

300 

 

 

% 

Sphenoparietal 118 78.6 122 81.3 93 62 240 80 

Frontotemporal 4 2 6 4 2 1.3 10 3 

Stellate 7 4.6 9 6 1 0.6 16 5.3 

Epiteric 21 14 13 8 5 3 34 11.3 
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Table no:2 Type of Asterion patterns in South Indian population in the present study 

 
 

 

 

Asterion pattern 

Right side Left side Bilateral Total  

of both 

sides 

N= 

300 

 

 

Average  

 

% 

N= 

150 

% N= 

150 

% N= 

150 

 

 

I 

13 8.6 10 6.6 2 1.3% 23 7.6 

 

II 

137 91 140 93.3 123 82% 

 

277 92.3 

 

 
Table no:3  Comparison of Pterion patterns in different International population with present 

study  

 

 

 

 

 

 

Population 

groups 

Authors Number 

of bones 

Type of pterion % 

Spheno 

parietal 

Fronto 

temporal 

Stellate Epipteric 

Australian 

  

Murphy
5
  

 1956 

388 73 

 

7.5 

 

18.5 

 

1 

Nigerian 

  

 

Saxena
16

   

-1988 

40 87.79 10.11 5.06 3.79 

Japanese 

 

Matsumura
15 

  1991 

 

614 79.1 

 

2.6 

 

17.7 

 

0.6 

Nigerian 

  

Asala
10

  

 1996 

 

212 82.1 23.6 0 40.3 

Korean 

  

Lee
9
  

 2001 

 

149 76.5 0 0 40.3 

Turks 

 

Ersoy
2
  

2003 

 

300 87.35 

 

3.47 

 

8.98 

 

0.2 

Turks 

 

Oguz 
6 

 2004 

 

26 88 

 

10 

 

2 

 

0 

Kenyans  

 

Mwachaka
8
  2009 79 66 

 

15 

 

12 

 

7 

SouthIndians 

 

Present 

study2013 

 

150 80 3 5.3 11.3 
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Table no: 4 Comparison of Pterion pattern in different regional populations of India 

 
Population 

groups 

Author & 

year 

Number 

of bones 

Type of pterion % 

Spheno 

parietal 

Fronto 

temporal 

Stellate Epipteric 

Indian  Saxena
16

  

1988 

72 95.3  3.46  1.38  11.79  

South  

Indian  

Manjunath
14

  

1993 

 

172 93.55  3.52  2.93  17.3  

North  

Indian   

Saxena
7
  

2003 

203 87.72  10.01  5.17  0  

Western Indian  

 

Ankur
18 

zalwaldia  

2009 

42 91.7 

 

 

2.4 

 

 

1.2 

 

4.8 

 

Gujarat  

Chirag
11

 

2011 

311 96.9 2.9 0.2 11.73 

Indians  Hussain 
13

 

2011 

125 69.25 17.35 9.7 3.7 

South 

Indians  

Present study 

2013 

150 80 3 5.3 11.3 

 

 
Table no:5 Comparison of types of Asterion patterns in different Regional and International 

populations.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Population  groups  

 

Author & year 

 

Number of 

 bones  

Type of asterion  

Type I  

% 

Type II 

 % 

North Americans  Berry
21

  1967 50  12 88  

South Americans  Berry
21

 1967 53  7.5  92.5  

Egyptians  Berry
21

  1967 250  14.4  85.6  

Indians -Burma  Berry
21

  1967 51  14.7  85.3  

Indians - Punjab  Berry
21

 1967 53  16.9  83.1  

Turks  Gumusburun
23

 

1997 

302  9.92  90.08  

Kenyans  Mwachaka
8
 2009 79  20  80  

Indians  Hussain
13

  

 2011 

125  23.15  76.85  

South Indians  present study 

2013 

150 7.6 92.3 



R.Sudha et al 
ANATOMICAL VARIATIONS IN THE FORMATION OF PTERION AND ASTERION IN SOUTH INDIAN 

POPULATION 
 

  Int  J  Cur  Res  Rev,  May 2013/ Vol  05 (09)  
Page 99 

 
  

 
 

Figure no:1    Sphenoparietal type of pterion in present  south Indian population  study. 

 

. 

Figure no:2    Frontotemporal  type of pterion in present south Indian population  study. 
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Figure no:3    Epiteric type of  pterion in present  south Indian population study. 

 

 

 
Figure no:4    Stellate  type of  pterion in present  south Indian population  study. 
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Figure no:5    Asterion type I pattern in present  south Indian population  study. 

 
 


