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Abstract

Background: The persistence of complete metopic
suture is called as metopism. The metopic suture is
formed at the meeting of the two halves of the frontal
bone, in the midline. The fusion of metopic suture
starts normally in the second year of life and within a
short duration, gets completely obliterated. The time
of the closure of metopic suture varies from one to
eight years and it can persist until adult age.

Aims and Objectives: To study the incidence of
metopism and its clinical importance.

Materials and Methods: The present study was
carried on 105 dry adult human skulls of both sexes
obtained during routine undergraduate teaching. The
skulls with complete Metopic suture were selected
and studied.

Results: In the present study the incidence of
complete Metopic suture is 2.85% (out of 105).

Conclusion: Awareness of the incidence of
persistent metopic suture is important for anatomists,
neurosurgeons, radiologists and forensic specialists.

Keywords: Adult skull; Metopic suture; Metopism;
Frontal bone.

Introduction

The frontal bone forms the skeleton of forehead,
articulating inferiorly with the nasal and zygomatic
bones. In the fetal skull, the two halves of the
frontal bone are separated by the frontal suture and
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they remain separate until approximately 6 years
of age. In some adults the separation line persists
as the metopic suture in the midline of the glabella,
the smooth, slightly depressed area between the
superciliary arches.! The persistent complete
metopic suture extending from the nasion to bregma
is called metopism.> According to Romanes the
metopic suture closes by the 5* or 6" year, leaving
traces of it on the above and below.* According
to Hamilton the metopic suture disappears by 7*
year.* According to Warwick and Williams the
metopic suture is usually obliterated by the 8*
year.’ Incidence of metopism has geographical
variations, it varies in different regions of India.** A
study by Dixit and Shukla in 1968 on Uttarpradesh
skulls found incidence of metopism 2.53%."
Another study by Manalgiri et al. in 2010 on central
Indian skulls found incidence of metopism 3.95%."
Shanta Chandrasekaran (2011) studies showed
5% metopism in Tamilnadu Skulls®. Pankaj R
et al. (2014) studies found 1.25% metopism in
Maharastra.”? Metopic suture persistence is due to
various causes such as abnormal growth of cranial
bones, growth interruption, heredity, sexual,
hormonal influence, atavism, cranial malformations
and hydrocephalus.’

The knowledge about metopic suture is
important for clinicians as it is easily mistaken as a
fracture line of frontal bone or even for the sagittal
suture in radiological images.®° It is also important
for Paleodemography and Forensic medicine.
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Aims and Objectives

The aims and objectives of the present study is to
study the incidence of metopism in adult skulls of
Karnataka and its clinical importance.

Materials and Methods

The present study was carried on 105 dry adult
human skulls of both sexes obtained from the
museum at Department of Anatomy, Vijayanagar
Institute of Medical Sciences, Ballari (during 2012-
2015). The skulls with complete metopic suture
were selected and studied.

Results and Discussion

In the present study out of 105 dry adult human
skulls of both sexes, 3 skulls showed the presence
of complete metopic suture. The incidence of
the metopism in the present study is 2.85%. Our
results differ from other studies done in Karnataka
region.*®?# Incidence of metopism in south India

ranges from 1.20%-6.25%. The results of present
study are approximately similar to the study
conducted by Dixit and Shukla (1968) which show
2.53% in Uttar Pradesh,'? Agarwal etal. (1979) which
show 2.66% in Kanpur® and Chandrashekaran et al.
(1985) show 3.00% each in Maharastrian and South
Indian respectively.” And also similar to the study
conducted by Sharada B Menasinakai et al. in 2019
on Karnataka skulls showed 3% metopism.? Das et
al. (1973) observed metopism to be 3.31% in Uttar
Pradesh’” and Hussain Saheb S (2010) observed
metopism to be 3.20% South Indians.'* Complete
metopic suture incidence reported in Indian adult
skulls by various researchers are tabulated in
(Table 1).

Minimum incidence of complete metopic suture
was reported by Moula P Akbar Basha et al.
(2015) in Indian skulls was 1.00%* and maximum
incidence of complete metopic suture was reported
by William F Masih et al. (2013) in Rajasthan (Indian
skulls) was 6.50%.% Genetics play an important role
in causing metopism.” The metopic suture closure
impairment is common in Apert Syndrome.*

Table 1. The incidence of complete metopic suture in various geographical regions of India as reported by

various researchers.

Study Race/Region Percentage
Rau (1934)% Dravidians of Madras 4.00
Jit and shah et al. (1948)° Indian (Punjabi) 5.00
Fakhruddin and Bhalerao (1967)" Indian skulls 2.00
Dixit and Shukla (1968)'? Indian (UP) 2.53
Das et al. (1973)” Indian( UP) 3.31
Agarwal et al. (1979)* Indian (Kanpur) 2.66
Chandrashekaran et al. (1985)" South Indian 3.00
Anjoo yadav et al. (2007)* Indian skulls 3.50
Muralimanju B V et al. (2010)* Indian skulls 1.20
Hussain Saheb S (2010) South Indian 3.20
Manalgiri et al. (2010)"” Central India 3.95
Shanta Chandrasekaran (2011)' South India (Salem, Tamil nadu) 5.00
Gupta R et al. (2012)* Indian (UP) 5.00
K. Kalyan Chakravarthi® South India n(Manipal-Karnataka, 6.25
Krishna-Andhra Pradesh)
Neelima Pilli et al. (2013)* Indian (Andhra Pradesh) 5.00
William F Masih et al. (2013)* Indian (Rajasthan) 6.50
Pankaj R et al. (2014)% Indian (Maharastra) 1.25
Rubi Saikia (2014)* Indian (Assam) 3.17
T H Dilipkumar et al. (2014)% Indian (Pondicherry) 2.00
Moula P. Akbar Basha et al. (2015)%* Indian (Andhra Pradesh) 1.00
Sangeetha V et al. (2018)% South Indian (Karnataka, Tamilnadu) 571
Sharada B Menasinakai et al. (2019)* Indian (Karnataka) 3.00
Present study (2019) Indian (Karnataka) 2.85
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Fig. 3: Skull showing; B-Bregma, MS-Metopic suture, F-Frontal suture, G-Glabella.

Conclusion

The incidence of metopism in the present study
is 2.85%. Incidence of metopic suture shows
geographical variations after correlating the data
available of earlier studies in India. Thus, incidence
of metopism is higher in southern India, as can be
correlated with other studies. Temperature and
genetics appear to be significant factors, though
further studies are needed to confirm the same.
Knowlegde of the metopic suture is important
academically for anatomists, to avoid misdiagnosis

as a fracture by radiologists and orthopaedicians
and also to the forensic experts while evaluating
medico legal cases. The awareness of metopic
suture is also important for neurosurgeons while
doing frontal craniotomy.
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