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The pterion which marks the union of 4 bones of the cranium is located superior to the zygomatic arch and posterior to the
frontozygomatic suture. It is an important neurosurgical landmark for the lateral/pterional approach and has racial differences
in both its location and pattern of union of the bones.This study aims to analyze the location and types of pterion in adult Nigerian
skulls. Bilateral sides of 37 adult dry skulls were studied. The pterion types were classified; linear distances from the centre of the
pterion to the midpoint of the zygomatic arch and to the frontozygomatic suture were measured; these were analyzed for side and
gender differences. Sphenoparietal was the most common pterion type (86.1%) followed by frontotemporal (8.3%), stellate (5.6%),
and epipteric types (0%). The mean distances from the pterion to the midpoint of zygomatic arch were 39.74 ± 0.505mm and
37.95 ± 0.657mm in males and females, respectively, while the distances to the frontozygomatic suture were 31.87 ± 0.642mm
and 30.35 ± 0.836mm. The vertical position of the pterion was significantly higher in males than females. Bilateral occurrence is
statistically insignificant. This information will be of neurosurgical and anthropological importance.

1. Introduction

The pterion is a craniometric point near the sphenoid fon-
tanelle of the skull. It is a point of convergence of the sutures
between the frontal, sphenoid, parietal, and squamous tem-
poral bones [1]. There are varied patterns of articulation of
these bones and sometimes a small epipteric bone may be
present. There are four types of sutural pattern: sphenopari-
etal, the sphenoid and parietal bones are in direct contact;
frontotemporal, the frontal and temporal bones are in direct
contact; stellate, all the four bones meet at a point; and
epipteric, where there is a small sutural bone uniting all the
bones [2].

The pterion is located superior to the zygomatic arch and
posterior to the frontozygomatic suture. This area is known
as the weakest part of the skull, yet it overlies the course
of the anterior division of the middle meningeal artery [1],
thus making it vulnerable to rupture, leading to extradural
hematoma in the event of a blunt trauma to the side of the
head [3]. In addition, it acts as an important landmark for
locating the Broca’s motor speech area, anterior pole of the

insula, and middle cerebral artery [4]. The “pterional” or
lateral approach is occasionally used in operations involving
the Broca’s motor speech area [5] and repairing aneurysms of
the middle cerebral artery [6].

Differences in the exact location of the pterion have been
observed among different races, and this could be due to
genetic or environmental influences affecting the craniomet-
ric indices of human skull. This study is thus of immense
benefit to neurosurgical procedures on Nigerians skull.

2. Materials and Methods

Sixty-two dry human skulls from the Department of Human
Anatomy, University of Ibadan, were assembled for this
study.The skulls were from prosected specimens of dissected
cadavers used for medical students’ training. The cadavers
were sourced from Lagos, Ile-Ife, Ibadan, and other cities
within the southwestern region of Nigeria. Eruption of the
thirdmolar was used to identify the adult skulls.Thirty-seven
adult skulls were selected for the study after exclusion of
those with deformities and trauma affecting the landmarks
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Figure 1: Skull showingmeasurements taken from the pterion to the
midpoint zygomatic arch (MPZ) and to the frontozygomatic suture
(FZS).
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Figure 2: Graph showing the distribution of the types of pterion
present in the Nigerian skulls.

for measurement, for example, fractures of the zygomatic
arch.

The skulls were divided into 21males and 16 females using
gross dimorphic characteristics for sexual characterization
[1]. Inspection of the pterion was carried out and classified
into four types: sphenoparietal, frontotemporal, stellate, and
epipteric according to previous classifications [2].

Measurements (Figure 1) were taken on both sides of the
skull from the pterion to the midpoint of zygoma (MPZ) and
to the frontozygomatic suture (FZS) using a manual vernier
calipers with an accuracy of 0.01mm.

Data obtained were analyzed using GraphPad Prism4
software. Means and standard deviations were generated and
compared using the Student’s 𝑡-test for the assessment of
side and gender differences. 𝑃 value <0.05 was considered
significant.

3. Results

The occurrence of the different types of pterion in the
Nigerian skulls is represented in Figure 2. Figure 3 shows the
different types of pterion sutural patterns.The sphenoparietal
type was the most common type (86.1%), followed by the
frontotemporal (8.3%) and stellate (5.6%) types.There was no
epipteric type of suture present among the skulls.

Table 1: Comparison of the measurement of the distance of the
pterion from the midpoint of zygomatic arch (MPZ) and the
frontozygomatic suture (FZS) between sexes and sides.

Measurements Males (mm) Females (mm) 𝑃 value
From pterion to MPZ 39.74 ± 0.505 37.95 ± 0.657 0.032
From pterion to FZS 31.87 ± 0.642 30.35 ± 0.8358 0.146
Measurements Right side (mm) Left side (mm) 𝑃 value
From pterion to MPZ 39.1 ± 0.583 38.77 ± 0.631 0.704
From pterion to FZS 31.52 ± 0.677 30.82 ± 0.809 0.505

The means and standard deviations of the various mea-
surements taken from the pterion are presented in Table 1.
The distance of the pterion posterior to the frontozygomatic
suture and superior to themidpoint of the zygomatic archwas
compared between the male and female skulls. Comparison
between the left and right side of all the skulls was also done.

The study revealed a statistically significantly higher
pterion in the male skulls when compared with the females,
but no side differences were observed.

4. Discussion

The sphenoparietal type of pterion was observed to be the
most common among the Nigerian skulls, just as has been
reported in different races, for example, Indians, Turks, and
Kenyans [7–9]. However, none of them had the epipteric
type of sutural pattern. Though the actual determinants of
the formation of the pterion are unknown, articulation of
the cranial bones is thought to be under genetic influence
especially the MSX2 gene [10]. Ethnic and racial variations
are thus commonly observed. The fact that the development
of the calvarium is tightly coordinated with the growth of the
brainmay explain the prevalence of frontotemporal pattern of
sutures among monkey skulls as reported by Wang et al. [11]
unlike humans with larger brains who have a predominantly
sphenoparietal pattern of suture.

The pterion was located 39.74 ± 0.505mm and 37.95 ±
0.657mm above the midpoint of the zygomatic archin males
and females, respectively.This is higher than that observed in
Koreans reported as 36.9 ± 3.8mm [12] and Indians reported
as 38.5mm [7]. However, it is similar to the 39.31 ± 3.28mm
and 37.35 ± 2.97mm in males and females, respectively,
reported in aKenyan study [9].This is likely due to the slightly
higher arch of the cranium in Africans when compared to the
Asians.

The pterion has been widely reported to be higher in
males than in females [7, 9], and this study reports a similar
finding. Reasons proffered for this include the observations
frommorphometric studies that female skulls are shorter and
broader in proportion than male ones [1] and the presence of
a more robust zygoma in males [13].

The pterion was located 31.87 ± 0.642mm in males and
30.35 ± 0.8358mm in females posterior to the frontozy-
gomatic suture. This concurs with description by Williams
et al. [1] that the pterion lies 30 to 35mm away from the
frontozygomatic suture and similar to the Kenyan study
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(a) Sphenoparietal sutural pattern (b) Frontotemporal sutural pattern

(c) Stellate sutural pattern (d) Epipteric sutural pattern

Figure 3: Photographs illustrating the four different types of pterion sutural patterns.

which was reported as 30.35 ± 3.61mm posterior to the
frontozygomatic suture. However, there are wide variations
with reports of 26.8 ± 4.5mm [12] and 35 ± 5mm [14] in
Koreans and Turks, respectively.

There were no significant side variations in the distance
from the midpoint of pterion to the frontozygomatic suture
and midpoint of zygoma among all the skulls; hence the
landmarks can be used to locate the pterion irrespective
of the side. This information is of great importance for
neurosurgical operations in regions where neuronavigation
equipments are unavailable and for anthropological identifi-
cation of Nigerian skulls.
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