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Abstract: The pterion is a commonly used landmark on neurocranium; classified in four types: sphenoparietal,
frontotemporal, stellate and epipteric. In this study we have found out morphology and location of pterion of
skull of Gujarat region and comparison of their morphology with other populations. 42 skulls of unknown gender
were examined on both sides from Department of Anatomy, Medical College Bhavnagar. Measurements of the
location of the pterion were made by using stainless steel callipers. Sphenoparietal was the most common form
comprising 91.7%. Measurements between from center of pterion to posterior end of frontozygomatic suture,
vertical distance to upper margin of zygomatic arch, horizontal distance to lateral margin of optic canal and
horizontal distance to outer end of the sphenoid ridge on the lesser wing of the sphenoid were taken.
Anatomical variations of the pterion, which are of interest to anthropologists, forensic pathologists and surgeons,
deserve further investigation in other populations from different areas.
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INTRODUCTION: Pterion is defined as an H-shaped
small circular area formed by the junction of four
bones: frontal, parietal, temporal and sphenoid on
norma lateralis of the skull****  being
approximately 4.0 cm above the zygomatic arch and
3.5 cm behind frontozygomatic arch>”. Pterion has a
different morphology being a meeting point of skull
base, calvarium and the skeleton part of facial
anatomy”’. It also forms the floor of temporal fossa>”.

estimation and sex determination in archeologically
and forensic specimensm. Four types of pterion
were defined by Murphy'! (Figure-1).

This pterion junction has been used as a common
extra-cranial landmark for surgeons in microsurgical
and surgical approaches towards important
pathologies of this region™®”®. However this point
is an important landmark for anterior branch of
middle meningeal artery, Broca’s motor speech area
to the left, insula, the lateral (Sylvian) cerebral
fissure®, for the pathologies of optic nerve, orbit,
sphenoidal ridge™*” and for the anterior circulation
aneurysm and tumours®’. The pterion is also
commonly wused in cranial structure closure
methodology as an important guide for age

Figure-1 Types of the pterion. : 1A-Sphenoparietal;
1B-Frontotemporal; 1C-Epipteric; 1D-Stellate
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The sphenoparietal type is defined as a sutural
pattern in which the sphenoid and parietal bones
are in direct contact. Conversely, the
frontotemporal type is a sutural pattern in which
the frontal and temporal bones are in direct contact.
The stellate type is characterized by articulation of
four bones (frontal, parietal, temporal and sphenoid)
at a point.

The epipteric type is defined by presence of a small
sutural bone between the parietal bone and the
greater wing of the sphenoid bone. Present study
was conducted to determine and map the location
of the pterion, and to define its type, in skulls of
western India.

MATERIAL AND METHOD: Total 42 dry human adult
aged skull of unknown sex without any gross
pathology or abnormality were studied.

On both the left and right sides of each skull, the
sutural pattern of the pterion was determined
based on descriptions (sphenoparietal,
frontotemporal, stellate and epipteric types). A
circle of smallest radius was drawn connecting the
four bones involved in the formation of the pterion,
the center of which was taken as the center of the
pterion. Following measurements taken twice then
averaged so as to minimize bias errors, using
standard stainless steel callipers with an accuracy of
0.1 mm, of the distances between the pterion and
specific identifiable bony landmarks (Figure-2,3):

% = Center of Pterion

Figure-2 Distance measurements on lateral aspect
of skull

— P-FZ: the distance from the center of the pterion
to the posterolateral aspect of the frontozygomatic
fissure,

— P-ZA: the vertical distance from the center of the
pterion to the zygomatic arch,

— P-LWS: the horizontal distance from the internal
aspect of the center of the pterion to the outer end
of the sphenoid ridge on the lesser wing of the
sphenoid,

— P-OC: the horizontal distance from the internal
aspect of the center of the pterion to the lateral
margin of the optic canal. The data obtained were
analyzed using standard statistical software.

Figure-3 Distance measurements in interior of skull

RESULTS: All types of the pterion were found in
skull of Gujarat region of western India (Table-1).
The sphenoparietal pterion was the predominant
type in both sides. A single stellate type was
observed in left side of skull while on the opposite
side there was sphenoparietal type; this was the
only asymmetry of pterion seen.

Table-1 Frequency of pterion types observed on
the right and left sides of the skull

Right Left Both side

Pterion type side side

n=42 n=42 n=82

Sphenoparietal 92.9% | 90.5% 91.7%

Frontotemporal | 2.4% 2.4% 2.4%

Stellate 0 2.4% 1.2%

Epipteric 4.8% 4.8% 4.8%
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The means and associated standard deviations of
the various linear measurements taken from the
center of the pterion are shown in (Table 2). No
obvious differences between the right and left sides
were observed for any of the measurements
(p>0.05).

Table-2 Mean and associated standard deviations
of the linear distance (cm) from pterion to specific
identifiable bony landmarks

Right side (n=42) | Left side (n=42)
Distance | MeanSD cm MeanzSD cm
P-FZ 3.7310.51 3.55+0.42
P-ZA 3.12+0.44 2.97+0.33
P-LWS 1.36+0.35 1.33+0.22
P-OC 4.52+0.32 4.37+0.23

DISCUSSION: Knowledge and understanding of the
type and location of the pterion and its relation to
surrounding bony landmarks is important, especially
with respect to neurosurgery. Detailed information
can only readily be obtained from an examination of
dry skulls to determine more precise relationships
between bony landmarks and the underlying soft
tissues.

In the present study sphenoparietal,
Frontotemporal, stellate and epipteric types of
pterion were observed (Table-1). Sphenoparietal
type of pterion is most common seen in Asiatic
Indians (95.1%)"?, Northern Indians (87.72%)?, South
Indians (93.55%)' and Nigerians (87.79% and
82.1%)"*"> same as in this study (91.7%); while it
was significantly lower in Korean (76.5%)° and
Kenyan (66%)" populations as compared to this
study (Table-3).

Table-3 Comparison of the percentage of pterion types in different populations

Type of pterion

Study/Population n (skull), sex Sphenoparietal | Frontotemporal Stellate | Epipteric

% % % %
Saxena et al*”., 1988, Nigerian, n=40, 87.79 10.11 5.06 3.79
unknown sex
Saxena et al*’,, 1988, Indian, n=72, 95.3 3.46 1.38 11.79
unknown sex
Manjunath et al.*, 1993, South Indian, 93.55 3.52 2.93 17.3
n=172, unknown sex
Asala et al.”®, 1996, Nigerian, n=212, 82.1 23.6 - 5.7
unknown sex
Lee et al.'®, 2001, Korean, n=149, unknown 76.5 - - 40.3
sex
Saxena et al.?, 2003, North Indian, n=203, 87.72 10.01 5.17 0
both sex
Oguz et al.’, 2004, Turkish, n=26, male 88 10 0 2
Mwachaka et al.", Kenyan, n=50, both sex 66 15 7 12
Present study, 2009, Western Indian, n=42, 91.7 2.4 1.2 4.8
both sex

The incidence of the frontotemporal type of pterion
has also been observed to vary in different groups,
12,15

being reported of 10.11-23.6% in Nigerians™™,
15% of Kenyans”, 41.1% of Papuan skulls®®, which

are significantly higher than present study. In the
present study the frequency of a frontotemporal
type pterion was 2.4% being closest to that
reported in other populations of India (Table-3)"**.
According to previous studies, the sphenoparietal
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type of pterion is the dominant form in humans
whereas the frontotemporal type is dominant in
nonhuman primates®”****'*% _|n primate evolution,
the anterosuperior segment of the squamous part
of the temporal bone of lower primates became
detached from its parent and incorporated into the
posterosuperior angle of the greater wing of the
sphenoid bone of humans, thereby changing the
pterion pattern from the frontotemporal type of
nonhuman primates to the sphenoparietal type of

humans>*°.

An epipteric type pterion was observed in a small
number of skulls (4.8%) in the present study, being
significantly less than that reported in Nigerians
(23.6%)", Australian Aborigines (18.5%)" and
Northern Indians (10.01%)* but similar to that in
South Indians (3.52%)".

The pterion has been reported to lie 4.0 cm above
the zygomatic arch and 3.0-3.5 cm behind the
frontozygomaticsuture®. In the present study the
pterion was 3.731£0.51 cm and 3.55+0.42 cm behind
the frontozygomatic suture, and 3.12+0.44 cm and
2.97+0.33 cm above the zygomatic arch on the right
and left sides respectively (Table 2).

The lesser wing of the sphenoid is a common site
for meningiomas. The pterional approach may be
used to reach the tumor, particularly if it is located
laterally, in which case the distance between the
internal aspect of the pterion and the lateral end of
the sphenoid ridge is an important measurement.

In the present study this distance was found to be
1.40£0.33 cm and 1.48+0.32 cm on the right and
left sides respectively (Table 2). The pterional
approach may also be used to access the optic canal,
in which case the distance between the internal
aspect of the pterion and the medial margin of the
optic canal is an important measurement. This
distance was found to be 4.39+0.40 cm and
4.36+0.40 cm on the right and left sides respectively
(Table 2).

CONCLUSION: Knowledge of the location and
relations of the pterion is important in relation to
surgical intervention, particularly with respect to

the course of the branches of the middle meningeal
artery and Broca’s motor speech area on the left
side. The distances between the pterion and the
lesser wing of the sphenoid and optic canal are of
practical importance in surgical approaches to these
regions via the pterion.
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