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Objectives   To identify the incidence of metopic sutures and their variations in shape, as well as 
the risk factors in northeastern Thai adults. 

Methods   A cross sectional analytic study was conducted in the Human Anatomy Laboratory 
at the College of Medicine and Public Health, Ubon Ratchathani University. The skulls of 52 
embalmed human cadavers and 27 dry skulls of northeastern Thai adult subjects were examined. 
Data were collected using a form for record keeping  created by an anatomist. The descriptive and 
inferential statistics were analyzed by SPSS version 16.0 for Windows.

Results The skulls studied showed that the occurrence percentage of metopic suture was 20.3%, 
of which 81.2% were male and only 18.8% female.  Metopism was found in 50% of the skulls 
examined. The frequency found in male skulls (62.5%) was higher than that seen in female ones 
(37.5%). Incomplete metopic sutures were found in 50% of the skulls, showing morphological 
variations of a U and V shape, which were seen to be equal in frequency at 25%.  Different inci-
dences of metopic sutures were associated with gender and types of subjects. 

Conclusions  This study showed the incidence of metopic sutures in Thai adults, which should be 
noted for the fi elds of radiology and forensic medicine.  Chiang Mai Medical Journal 2013;52(1-
2):11-16.
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Introduction
Sometimes, two halves of the frontal bone in 

the human skull is located along the midlineun-
dergo intramembranous ossifi cation. Normally, 
this is close to the condroid tissue for only a 
short time during the second year of life (Fig-

ure 1).  However, in some cases the frontal bone 
fails to close, and this is known as metopic su-
ture [1, 2].  There are two types of metopic su-
ture.  Firstly, one that extends from the nasion 
to bregma, which is called a complete metopic 
suture or metopism. Secondly, an incomplete 
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metopic suture that varies in shape with a U, 
V, Y or linear form [3-5].  There are many 
reported incidences of metopic sutures, of which a 
variety of races have been connected such as 
Nigerians, Brazilians, Nepalese, Lebanese, Poles, 
Turks [4-9] and Indians [10-16]. The inci-dence 
of metopic sutures in adult human skulls was as 
follows: 64.1% in Indians [12], 55% and 45% 
in southern Indians [14,16], 48% in Belgians, 
48% in Kanataka Indians [15], 39.4% in south-
ern Brazilians [5], 39% in groups of children 
with positional plagiocephaly [13], 38.5% in 
Nigerians [4], 18.04% in northen Indians [11], 
11.46% in Nepalese [6], 1.75% in Lebanese 
[7] and 0.1% in an autopsy in northern India 
[10]. Gender plays an important role in metopic 
suture expression. It was shown from a previous 
study that the Lebanese population had a greater 
incidence of metopic sutures in males rather 
than females [7]. This was found also in Indian 
skulls [10,12,15].  Conversely, Brazilian females 
showed a higher incidence than Brazilian males 
[5]. Previous studies revealed that most of the 
skulls had shown both complete and incomplete 
types of metopic sutures, such as those in Nige-
rians, Brazilians, Lebanese, Nepalese [4-7], and 
Indians [11-12, 14-16]. However, some studies 
have shown that complete metopic sutures only 
occurred in Turks and northern Indians [9, 10]. 
There are no reports of metopic suture in the 
adults of northeastern Thailand.  The results of 
this study are important for the fi elds of radiolo-

gy and forensic medicine. This study attempted 
to identify the incidence of metopic sutures and 
their variations in shape as well as their risk 
factors in northeastern Thai adults. 

Methods
A cross-sectional analytic study was conducted in the 

Human Anatomy Laboratory at the College of Medicine and 
Public Health, Ubon Ratchathani University. 

This study was conducted with the human skulls of 52 
embalmed cadavers and 27 dry skulls from the Department 
of Anatomy, Faculty of Medicine, Khon Kaen University, 
thus comprising a total of 79 adult subjects from north-
eastern Thais. These subjects consisted of 46 males and 33 
females with ages ranging from thirty fi ve to eighty fi ve 
years. The dissections of the embalmed cadavers were carried 
out on the anterior part of the frontal bone in order to iden-
tify the metopic suture. The data were collected by using a 
record keeping form created by an anatomist. The descrip-
tive and inferential statistics were analyzed by SPSS (ver-
sion 16.0) for Windows. 

Results
From the total of 79 subjects examined, 46 

(58.2%) were male and 33 (41.8%) female. More 
than half of the subjects (65. 8%) were cadavers. 
Of the skulls studied from the total number of 
subjects examined, metopic suture was seen to 
occur in 20.3% (16/79). Of those, 81.2% (13/16) 
were male and only 18.8% (3/16) female. 
Metopism (Figure 2) was found in 50% (8/16), 
with a higher frequency in male skulls at 62.5% 
(5/8), as compared to female skulls at 37.5% 

Figure 1. Normal skull; 1A= Anterior view; 1B= Top view
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Figure 2. Complete metopic suture; 2A= Anterior view 2B =Top view.

Figure 3. Incomplete metopic suture; 3A= U shaped; 3B = V shaped.

(3/8). Incomplete metopic suture was found in 
50% (8/16). Sutures showing morphological 
variations, and the U and V shape (Figure 3) 
occurred with equal frequency at 25% (4/16). 
Different incidences of metopic sutures were 
associated with gender. Males were affected 
more signifi cantly with an incidence 3.9 times 
greater than that of females (95% CI = 1.02: 
15.18). Additionally, the type of subjects, such 
as the dry skulls, was affected signifi cantly, with 
an incidence 5.78 times greater than that in the 
embalmed cadavers (95%CI = 2.06:16.21), as 
shown in the table.

Discussion
This study describes the incidence of metop-

ic sutures in northeastern Thai adults (20.3%), 
which was similar to that of northern Indians 

[11].  Indians presented at 64.1%, 55%, 48% 
and 45% [12, 14-16], Brazilians at 39.4% [5], 
north Americans at 39% [13], and Nigerians at 
38.5%. [4]. In contrast, lower incidence rates 
were reported in Nepalese at only 11.46% [6], 
Lebanese at 1.75% [7], and an autopsy in India at 
0.1% [10]. Demographics and race might affect 
this phenomenon. This study showed an associa-
tion between gender and incidence of metopic 
sutures, where the incidence in males was 3.9 
times greater than that for females, which was 
similar to a previous study  performed on Leba-
nese [7] and Indian subjects [10,12,15]. On the 
other hand, Brazilian females showed a higher 
incidence than Brazilian males [5]. This study 
found that both complete and incomplete metopic 
sutures in Thailand were similar to those in pre-
vious studies performed on Nigerians [4], Brazi-
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lians [5], Lebanese [7], Nepalese [6], Indians 
[12], northern Indians [11] and southern Indians 
[14,15,16].  However, results from Turkish and 
northern Indian subjects differed because only 
metopism was reported [9, 10]. Cavarial suture 
obliteration is associated with increased osteo-
blast proliferation and reduced suture cell apop-
tosis, which is induced by growth factors such as 
fi broblast growth factor 2 (Fgf2), bone mopho-
genic protein4 (Bmp4) and transforming growth 
factor-beta2 (Tgf-β2) [17-20]. Conversely, the 
cause of metopic suture in humans might stem 
from transforming growth factor-beta3 (Tgf-β3). 
A previous study revealed that in vivo Tgf-β3 
delayed fusion of the posterior inter-frontal su-
ture in Spraque-Dowley rats [21]. Due to a mis-
diagnosed case in Turkey of a vertical traumatic 
skull fracture extending in the mid-line of a head 
trauma patient in an emergency setting [9], this 
knowledge of abnormal frontal bone should be 
noted for the fi elds of radiology and forensic 
medicine. Reconstructed tomography scans may 
provide the value of additional information in the 
diagnostic sequence, which would be superior to 
a common X-ray. Furthermore, the association 

between gender and abnormalities of metopic 
sutures should be investigated further by system-
atic review and meta-analysis.
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