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ABSTRACT

Introduction: This study was carried out at the Delta State University, Abraka in
Nigeria, to ascertain the different forms of pteria and delineate their distances to
adjoining structures in human skulls.

Materials and Methods: The study adopted a prospective descriptive mode and was
conducted in the Department of Human Anatomy and Cell Biology, Delta State
University, Abraka, Nigeria. A total of fifteen human skulls regardless of their gender
in were used. Measurements on both sides of the skulls were taken using vernier calipers
from the pterion to middle point of the zygoma and the frontozygomatic suture and

reported on data sheet. The data was analyzed and presented in tables and charts.
Results: The most prevalent form of pterion seen was sphenoparietal pterion (n = 20;
66.7%) while the least was epipteric (n = 4; 13.3%). Frontotemporal pterion (n = 6; 20%)
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N ) was also observed. The dimension of the pterion from the frontozygomatic suture was
corresponding author . .
email: 2.49 £ 0.44cm on the left and 2.51 + 0.29cm on the right. The pterion measurement from
obaromartins@yahoo.c the mlddle of the zygomaFlc gr_ch Was_ 4.04 £ 0.35cm on the left and 4._11 + 0.42cm on
om the right. There was no significant difference (p>0.05) between the right and the left
T sides.
Conclusion: Sphenoparietal pterion was the most widespread and the least epipteric.
The stellate form was not found in the Anatomy Museum.
Keywords: Pterion, landmarks, dry, human, skulls
INTRODUCTION

The floor of the temporal fossa is bounded to the upper of the skull base, the calvarium and the facial skeleton.
part by the frontal and parietal bones, to the lower part (1
by the wider wing of the sphenoid and squamous part of

the temporal bone. All four bones on one hand meet at
an H-shaped sutural junction known as pterion. It is an
important neurosurgical and anthropometric landmark in
the temporal fossa, where the facial skeleton, calvarium
and skull base meet. Pterion is defined as the focal point

The pterion’s location is around 4 cm above the
zygomatic arch and 3.5 cm behind the frontozygomatic
suture, giving the neurosurgeon a rather significant
landmark. Among anthropologists and forensic
pathologists, pterion has generated a great deal of
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interest, as there are numerous types of pteria that have
been found in different population groups.®

The pterion is regarded as the weakest section of the
skull, but overlaps with the path of the anterior division
of the middle meningeal artery, thus it is prone to
rupture, with extradural hematoma after blunt injury to
lateral part of the head. 4 This sutural point serves as a
vital marker in the identification of the Broca Motor
Speech Area, the anterior pole of the insular cortex, and
the central cerebral artery.P], the primary place to obtain
access to the sphenoid ridge and optical canal during
surgery. [6:71

The pterion is also a significant landmark for
the island of Reil and the stem of the lateral sulcus.
Pterion is often widely used as an effective age guide by
a cranial suture closure technique. The optional or lateral
method is infrequently employed in surgeries concerning
the Broca Motor Speech Area and in the reconstruction
of aneurysms of the central cerebral artery. !

A hard blow to the lateral region of the head will crack
the thin bones that make up the pterion, with a possible
rupture of the artery that crosses the pterion, resulting to
hematoma exerts pressure on the underlying cerebral
cortex, with severe consequences if not treated for a few
hours.[®l Various classifications of the pterion have been
proposed [0 Murphy identified four forms
(frontotemporal,  sphenoparietal,  epipteric,  and
stellate).*®! Wang et al., identified six classifications
(frontotemporal, sphenoparietal, epipteric, stellate,
zygomaticotemporal and zygomaticoparietal).[*]

Differences in the exact pterial position have been
identified between different races and might be owed to
hereditary or ecological factors influencing the
craniometric indices of the human skull.*? Various
population-based studies are also needed to provide
appropriate local data for different populations. This
study was carried out at the Delta State University,
Abraka in Nigeria, to ascertain the different forms of
pteria and delineate their distances to adjoining
structures in human skulls. This survey also intends to

assess if any association exist between pterion types and
side of the skull.

MATERIALS AND METHODS

Ethical Clearance

Ethical clearance was obtained from the
Research and Ethics Committee of Anatomy and Cell
Biology Department in the Delta State University,
Abraka.

Sampling Techniques

Purposive sampling technique was used for this research
and a total of 15 human skulls with an unknown gender
and age found in the Anatomical Museum of Anatomy
and Cell Biology Department, Delta State University,
were the sample sizes of this study.

Subject Selection Criteria

Inclusion requirements included adult human skulls,
irrespective of gender, with intact calvaria and well-
defined sutures. Exclusion criteria included damaged
skulls and very old skulls with obliterated sutures.

Data Collection

Pteria were classified by Murphy's classification.
Measurements were made on both sides of the skull from
the middle of the pterion to the middle of the zygoma
process of the temporal bone and the frontozygomatic
suture using 0,01 mm vernier callipers. Each
measurement was carefully taken and recorded on the
data collection sheet.

Statistical Analysis

Data were analyzed using version 23 of the
Statistical Package for the Social Science (SPSS). The
findings were then described in basic percentages,
frequency, mean + standard deviation for the descriptive
statistics, and the Mann-Whitney test was used to test the
statistical difference between the left and the right sides
of the skulls.

Int. J of Forensic Med Invest. |Vol 6. No 1| Dec. 2020 2 3



Anibor Ese, Obaroefe Martins, Nwaokoro Isioma Cynthia, Kainti Funkekeme Christopher

RESULTS
| Right,
B L&henopari
12 Sphen i 1
®  Right, etal
10 Frontotemp
8 oral, 3
u Left,
6 Frontotemp ] Left,
oral, 3 Epipteric, 3
4 ¥ Right,
2 ipteric, 1
0
H Frontotemporal H Sphenoparietal ® Epipteric Frontotemporal Sphenoparietal Epipteric
H Left HRight
Figure 1: A pie chart show the distribution of various types of
rion . . C . .
pterions Figure 2 Side distributions of the various pterion types

Figure 1 indicates the distribution of the different sorts of pterion.

. . Figure 2 shows the side distribution of the pterion types.
The most prevalent form of pterion seen was sphenoparietal

. =20 66.7 hile the |  teric (n = 4 Sphenoparietal was more prevalent on the right (n=11; 36.6 per
Etsegon (n=20; . L per cent)V\I/ ' et. € east_vvg? Z%(f}te“c (n _I ’ cent) while epipteric was less prevalent on the right (n=1; 3.3 per
-3 per cent). Frontotemporal pterion (n = 6; h) was also cent). The frontotemporal type was equally seen on the left and

observed. right sides (n = 3; 10%).

Table 1: Descriptive statistics of the distances between the pterion and other landmarks

Side Minimum Maximum Mean = SD P —value
FZ L 2.0 3.50 249+0.44 0.653
R 2.0 3.30 251+0.29
MZ L 3.40 4.60 4.04 £0.35 0.624
R 3.40 4.80 4.11+0.42
FZ = Frontozygomatic suture MZ = Midpoint of the zygomatic arch
L = Left R = Right
Table 1 displays the descriptive statistics on the location of pterion and the frontozygomatic suture was 2.49 + 0.44cm
the pterion from the frontozygomatic suture as well as the on the left and 2.51 + 0.29cm on the right. The distance
middle of zygomatic arch. The distance between the between the pterion and middle of the zygomatic arch was
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4.04 £ 0.35cm on the left and 4.11 £ 0.42cm on the right.
No statistically significant difference (p>0.05) was
observed between the right and the left sides, in the
distance of the pterion from the middle of the zygomatic
arch as well as the frontozygomatic suture.

DISCUSSION

It is important to learn about pterional location and its
relationship to nearby bony landmarks, as pterional
craniotomy is one of the most common and resourceful
techniques used by neurosurgeons to gain access to brain
and tumor lesions, sylvian fissure, parasellar regions, upper
orbital fissure, sphenoidal wing, cavernous sinus, orbit,
optic nerve, mesial fissure [13:14:1516]

In this current research, three forms of pterion were noted,
including: frontotemporal, sphenoparietal and epipteric.
No stellate pterion was observed and sphenoparetal pterion
was frequent (n = 20; 66.7 per cent). The prevalence of
frontotemporal pterion was 20% (n=6), while the least
prevalence was epipteric (n=4; 13.3 per cent). Similar
findings have been reported in other Nigerian populations
where the sphenoparietal form divulged frequentness of
72%, followed by fronto temporal (18%) and the least
popular was epipteric (2 percent ). Western Nigerians
found that sphenoparietal (86 per cent) was the most
common but did not find epipteric variety.!? Southern
Nigerians recorded 83 per cent sphenoparietal, 6% stellate,
6% epipteric, and 5% frontotemporal forms in their
study.(®l In the Japanese population, Scholars recorded
79.1% prevalence of sphenoparietal pterion, 17.7%
stellate, 2.6% frontotemporal and 0.6% epipteric.[*%
Anthropologists reported a 76.5% prevalence of
sphenoparietal in the Korean population, while Surgeons
reported an 88% prevalence of sphenoparietal in the
Turkish population, Morphologists reported a 66%
prevalence in the Kenyan population. 221221 The Asians
also found that sphenoparietal (75.41%) was the most
common, while epipteric (13.11%) was more common than
frontotemporal (6.55%) and stellate (4.91%).12%1 Northwest
Indians registered a maximum number of epipteric types
21.7% on the right and 26.0% on the left.?4l Southern
Indians also confirmed that the sphenoparietal was the
most frequent and frontotemporal the least incident

(3%).[1 The sphenoparietal form of pterion was found to
be widespread on Nigerian skulls and those of different
races, such as Indians, Turks, and Kenyans, [621.22]

The mean distance from the pterion to the frontozygomatic
arch (FZ) was 2.49 £ 0.44 cm for left and 2.51 + 0.29 cm
for right. There was however, no statistically significant
difference between the two sides. The position of the
pterion from the middle of the zygomatic arch was 4.04 +
0.35 cm on the left and 4.11 + 0.42 cm on the right. There
was no statistically significant difference (p>.05) between
the sides. This is consistent with the studies of Eastern
Nigerians, Southern Nigerians, Southern Indians, North
Indians, Southern Asians and Hindus (2010). [17:182627.28.29]

The differences between the various studies highlighted
above may be attributed to genetic and environmental
factors.

CONCLUSION

The morphometry of the pteria in skulls at the
Anatomy Museum of the Delta State University, Abraka,
Delta State, were studied. Sphenoparietal pterion was
found to be the most prevalent, the least was epipteric and
stellate form was not found.
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