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ABSTRACT 

Aim of Study : The objective of this study is to record types and 

variations of metopic suture. Place of Study : This study was done on 

unknown dry human skulls obtained from department of Anatomy, 

Velammal Medical College Hospital and Research Institute, Madurai, 

India. Period of Study : This study was done during the month of June 

- July 2014. Materials and Methods : 32 skulls from the department 

of Anatomy constituted the material for the present study. Each skull 

was examined for the presence or absence of metopic sutures. Their 

extent was measured from nasion to bregma. Their pattern was 

recorded compared and correlated with available literature. 

 
KEY  WORDS : Metopism, metopic suture, incomplete metopic suture, fracture skull, 

nasion, bregma 
 

INTRODUCTION 

Metopic suture is a midline suture present in frontal bone extending from bregma to nasion.  

The metopic suture may be complete or incomplete.  If it is complete (extending from nasion 

to bregma) it is known as metopism. There are various types of metopic suture.  They are 

linear, double shaped, and V shaped [1].  At 9th week of intrauterine life small ossification 

centers appear in the middle of each supraorbital part of frontal bone.  By 11 weeks there 

appear eyebrow-like thickenings in the frontal bone.  There is a progressive radial bone 

expansion in the second trimester and delineation of metopic suture occurs.  In third trimester 

there is closure of metopic suture commencing from glabella and ascending upwards towards 

anterior fontanelle [2].  Collins has stated that metopic suture appears in the fetus and closes in 

the childhood of 6-8 years [3].  Physiological closure of metopic suture varies from birth to 8 
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years of age, and accepted time of closure of metopic suture is around 2 years [6].  This is 

supported by 3D CT scan [4].  Premature closure of metopic suture occurs in 10% of patients 

with craniosynostosis [5].  Metopic sutures do not have any clinical significance and 

occasionally they are mistaken for cranial fractures [6]. 

 
Incidences 

Rau et al studied metopic sutures on the Dravidian skulls in Madras populations in 1934 and 

the incidence was 4% [7]. Inderjit and Shah studied metopic sutures in Punjabi skulls in 1948 

and the incidence was 5% [8]. The study by Woo in 1949 showed the highest incidence of 

10% in Mongoloids [9]. Breathnac showed 4-7% of incidence in European populations and 

1% in African populations in 1958 [10]. Bilodi et al studied metopic sutures in 2004 and the 

incidence was 11.46% [11]. 

 
S.No  Author  Population studied  Year  Percentage  
1 Rau et al 6  Dravidian  1934 4% 
2 Inderjit , Shah  Punjabi  1948 5% 
3 Woo  Mongoloids  1949 10% 
4 Breathnac  Europeans  1958 4-7% 
5 Breathnac  Africans  1958 1% 

 
MATERIALS AND METHODS 

A study was done on unknown dry human skulls for the presence of metopic sutures in the 

department of anatomy in Velammal medical college and research institute.  Each above 28 

skulls constituted the materials for the present study.  Each skull was taken and examined in 

detail for the presence of complete and incomplete metopic suture.  There were 4 skulls 

showing complete metopic suture.  This complete metopic suture is known as metopism.  In 5 

cases of incomplete metopic suture where it was not extending above the root of the nose.  It 

was localized in the region of nasion.  There were associated presence of long styloid process 

on the base of skull and in some skulls external occipital protuberance was prominent.  The 

present study was well compared and correlated with available literature. 

 
Observation 

3 skulls showed complete metopism where the suture was extending from nasion to bregma.  

9 skulls showed incomplete metopic sutures almost localized in the region of nasion and just 

above nasion.  There were 3 skulls showing frontal bosselations and prominent unilateral 

mastoid process. On observation corrugation of metopic suture was more on the posterior part 

than the anterior part in complete metopic suture.  In incomplete metopic suture corrugation 
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was more localized near the nasion and 1 cm above the nasion.  In one skull there serrations 

was seen across the skull 2 cm above the nasion.  This may be due to abnormal ossification. 

 
S.No. Research workers Year Skulls studied Metopic suture (%) Metopism (%) 
1 Rau 1934 Dravidian - 4 
2 Inderjit and Shah 1948 Punjabi 32.5 5 
3 Woo 1949 Mongoloids - 10 
4 Breathnach 1958 Europeans 

Africans 
- 7-10 

1 
5 Fakuruddin and 

Bhalerao 
1967 Indian - 2 

6 Dixit and Shukla 1968 Uttar Pradesh (India) - 2.53 
7 Linc and Fleischman 1969 Czech - 11 
8 Das et al 1973 Indian 24.67 3.31 
9 Agarwal et al 1979 Indian 38.17 2.66 
10 Ajmani et al 1983 Nigerian 34.97 3.4 
11 Bilodi et al (previous 

study) 
2004 - 11.46 3.92 

12 Anjoo et al 2007 Indian 18.04 3.5 
13 Bilodi et al (Present 

Study) 
2014 South Indian 37.5 9.37 

 
The above table shows higher percentage of metopic sutures studied in 32 South Indian 

skulls.  The incidence of metopic suture in the present study is 37.5% which is higher than 

Ajmani et al studies in Nigerian skulls (34.97%).  The percentage of metopism in the present 

study is 9.37%.  In my previous study at Nepal [11] metopic suture incidence was 11.46% and 

metopism incidence was 3.92%.  This difference may be due to racial difference or 

population difference or geographical difference. 
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Incomplete metopic suture with 
bilateral supraorbital notches 

Incomplete metopic suture with 
bilateral supraorbital notches 

Interrupted incomplete metopic 
suture with widely placed 
supraorbital notches 

Incomplete metopic suture with 
bilateral supraorbital foramen 

 

 

 
 

 

Incomplete metopic suture with 
bilateral supraorbital foramen 

Complete metopic suture 
extending from nasion to 
bregma – (Metopism) 

Complete metopic suture 
extending from nasion to 
bregma – (Metopism) 

Complete metopic suture extending 
from nasion to bregma – (Metopism) 
– along with a horizontal suture in 
the region of  frontal bone 
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DISCUSSION 

Incidence of complete metopic suture and incomplete suture was higher in rural population 

than in the urban population in the ratio of 4:1 and 4:2 respectively as per Baaten et al in 

Lebanese population [12].  A study by Ajmani et al on 206 Nigerian skulls showed metopic 

sutures in 34.97% of skulls and metopism in 3.4% of skulls [13].  A study conducted in 

Brazilian skulls by del Sol M et al showed metopism only in 2.5% of skulls and incomplete 

metopic suture is seen in 28.75% of skulls. The present study also shows more of incomplete 

metopic suture (17.86%) than complete metopic suture (10.71%) which goes in favour of del 

Sol M et al studies [14].  The persistence of metopic suture does not affect the shape of 

cranium as per the findings of Jit and Banga.  He found the incidence of dolichocephalic 

heads which was same as that was seen in the population of non-metopic skulls [15].  Janusz 

Skrzat et al studied 24 skulls which showed various recognizable morphological patterns of 

metopic sutures. The suture was wavy and highly convoluted.  The mean length of metopic 

suture was 123.1 mm and mean fractal dimension was 1.17 [16]. 

 
Present Study 

This study was done on 32 dry unknown human skulls, which showed complete metopic 

sutures in 3 skulls and incomplete metopic sutures in 9 skulls.  Incomplete suture was seen 

just above the nasion, whereas complete metopic suture is extending from nasion to bregma.  

The serrations or corrugations of complete metopic suture are more on the posterior half near 

bregma, but less on anterior half.  The circumference of all the skulls is from 36 to 56 cm.  12 

out of 32 skulls were heavy with prominent muscular markings on mastoid process which is a 

feature of male skulls.  The orbit was round and supraorbital margins are prominent.  The 

remaining skulls (20 out of 32) are light muscular markings are not well marked probably 

belonging to females.  There were no mastoid canals or grooves. 

 
CONCLUSION 

Study on metopic suture is purely of morphological importance and the pattern, type and 

degree of wavyness varies from species to species and race to race.  This may be due to 

population difference or genetic difference. 
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