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SUMMARY: The pterion is a topographic point on the lateral aspect of the skull where frontal, sphenoid, parietal and temporal
bones form the H or K shaped suture. This is an important surgical point for the lesions in anterior and middle crafias fetsshy.
was performed on 50 dry skulls from Serbian adult individuals from Department of Anatomy, Faculty of Medicine in Novi §aeé. The
of the pterion on both sides of each skull was determined and they are calcified in four types (sphenoparietal, frontsteltaeadd
epipteric). The distance between the center of the pterion and defined anthropological landmarks were measured using the ImageJ
software. Sphenoparietal type is predominant with 86 % in right side and 88 % in left side. In male skulls, the distaneei@tam t
pterion to the frontozygomatic suture is 3%8%85 mm and 39.64.61 mm from the left pterion to the frontozygomatic suture. In
female skulls the distance is 378338 mm on the right and 3588146 mm on the left. The shape and the localization of the pterion are
important because it is an anatomical landmark and should be used in neurosurgery, traumatology and ophthalmology.
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INTRODUCTION

The pterion (known as the Sylvian point) is arepipteric type are the Wormian bones or sutural bones
anthropological landmark in the lateral aspect of the huméetween the frontal, parietal, sphenoid and temporal bones.
skull at the bottom of temporal fossa. In this point, squamotganget al in 2006, added zygomaticoparietal (a variation
part of frontal bone, sphenoid angle of parietal bone, squamifathe sphenoparietal type) and zygomaticotemporal types
of the temporal bone and greater wing of sphenoid bof& variation of the frontotemporal type) to the original four.
meet and form the irregular H or K shaped suture. The pterion
is formed with mesenchymal ossification of anterolateral The pterion is a significant landmark for age and sex
fontanelle of neonatal skull, which closes at the third monttetermination of the human skull (skeleton) in the archeology
after birth (Standringt al, 2016). and forensic medicine (Lovejat al, 1985). Saxenat al

(2003) talk about how pterional approach is important for

In 1875, Broca (1875) classified three types of pteriotie lesions in Broca's area (44-45), the insula and the stem
(sphenoparietal, frontotemporal and stellate). In 1956f the lateral sulcus and after the 1970s, pterional approach
Murphy (1956) (Fig. 1) expanded the list with another typdgecame the gold standard for lesions in the sellar and
the epipteric. In the sphenoparietal type the sphenoid aswupsellar region, circle of Willis, Sylvian fissure and supe-
parietal bones touch directly and form the suture, withoubr portion of the clivus (Andrade-Barazadeal, 2019).
the frontal and temporal bones making contact with orggkull fracture in the pterion region can damage frontal branch
another. In the frontotemporal type the frontal and temporat middle meningeal artery and cause extradural hematoma
bones touch directly and form the suture, without th@.ama & Mottolese, 2000), while the different types of the
sphenoid and parietal bones making contact with one anoth@erion can also confuse the clinicians during diagnosis of
In the stellate type frontal, parietal, sphenoid and tempottéile lateral skull fractures in emergency conditions (Morales
bones conect together at one point. The characteristic of thealoset al, 2011).
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MATERIAL AND METHOD

The study consists of 50 adult dry skulls (22 mal
and 28 female) which were obtained from Department
Anatomy, Faculty of Medicine in Novi Sad, Serbia.
Specimens with observable defects or congenital anomal
were excluded from the study. Approval from the
Institutional Ethics committee was given for the study.

The type of the pterion was determined based ¢
description (sphenoparietal, frontotemporal, stellate ar
epipteric types) by Murphy.

After determining the pterion type, the skulls wert
photographed with a Nikon D3400. A software prograr
for morphometric measurement, ImageJ 1.48v, was us
for photo analysis. Morphometric analysis included: PSF
- Distance from the center of the pterion to the anteri

aspect of the frontozygomatic suture; PZAN - Distanqgig. 1. Types of pterions by Murphy; A: Sphenoparietal: B:

from the center of the pterion to the zygomatic anglontotemporal; C: Stellate; D: Epipteric;(F-frontal bone, P-parietal
PZA - Distance from the center of the pterion to thgone, T-temporal bone, S-sphenoid bone, E-epipteric bone).

zygomatic arch; PH - Distance from the center of the
pterion to the Henle's spine; PMP - Distance from tr
center of the pterion to the mastoid process of the temg
ral bone; PI - Distance from the center of the pterion
the inion (Fig. 2).

The Windows Excel program was used for statistici
analysis of measurements. Comparison of average val
for the groups was conducted using Student t-test, a
statistical significance determined at p < 0.05.

RESULTS

In our study we observed two types of the pterio
(Table I). The most common type was sphenoparietal
both population (18/21 in males, 25/23 in females), ar
the second was epipteric type (4/1 in males, 3/5 in female

The means and standard deviation of the linei
measurements taken from the pterion are presented in Te
Il. The analysis showed that there are some differences In
the measured parameters within sex examined skulfdg. 2. Morphometric parameters taken on each skull (Hansen,
Statistically significant difference (p<0.05) was observe@®18). (PSFZ - Distance from the center of the pterion to the
in the distance from pterion to Henle's spine, pterion a terior aspect of the fronto.zygomatlc suture; F_’ZAN - Distance
mastoid process of the temporal bone in the male skuE)m the center of the pterion to the zygomatic angle; PZA -

Al in the f | istically sianifi diff Istance from the center of the pterion to the zygomatic arch; PH
S0, In the female statistically significant difference pgiance from the center of the pterion to the Henle's spine;

(p<0.05) was observed in the distance from pterion {p - pistance from the center of the pterion to the mastoid

mastoid process of the temporal bone and from pterionggcess of the temporal bone; PI - Distance from the center of the
inion in female skulls. pterion to the inion)
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Table I. Number and percentage distribution of pterion type on the examined skulls in relation to the side and sex.

Male Femae Total
Right L eft Right L eft Right L eft
n % n % n % n % n % n %
Sphenopari etal ty pe 18 81.8 21 95.5 25 89.3 23 82.1 43 86 44 88
Epipteri ¢ type 4 18.2 1 45 3 10.7 5 17.9 7 14 6 12

Table 1. Results of the measured distances between the pterion and specific topographical points.

Male Femae
Right Left Right Left
MeantSD Mean+SD p MeanzSD Mean+SD p

PSFz 39.98+3.85 39.67+4.61 0.38 37.38+6.38 35.9446.46 0.08
PZAN 43.93+4.16 41.41+2.43 0.09 42.,03+6.82 39.7616.35 0.15
PZA 42.48+4.18 39.23+1.98 0.06 38.61+5.43 37.57+5.35 0.18
PH 53.13+2.22 50.96+2.15 0.02 47.7445.12 46.79+5.09 0.23
PMP 78.47+4.12 74.8315.60 0.02 70.2316.84 67.43+7.02 0.03
Pl 85.64+6.40 86.31+8.43 0.07 80.60+8.15 77.08+8.77 0.01

PSFZ: pterion — anterior aspect of frontozygomatic suture; PZAN: pterion — zygomatic angle; PZA: pterion — zygomatic
arch; PH: pterion - Henle's spine; PMP: pterion — mastoid process of the temporal bone; Pl pterion — inion.

DISCUSSION

The pterion is an important anatomical landmark fogtellate type was only detected in group from the 20th
neurosurgical and neurovascular interventions with theentury. In the study of Sudieaal. (2013), in South Indian
pterional approach (Rodriguez Rukét al, 2019). The population analysis on pterion type, sphenoparietal type was
morphological and morphometric variations of the pteriothe most common (80 %), followed by frontotemporal (11.3
have been detected in various populations. Pterion type¥s, stellate (5.3 %), and epipteric (3 %).
subject to evolutionary, ethnic and regionalvariations. Wang
et al. (2006), describe enviromental and genetic factors In our study, a variation of the epipteric type was
(MSX2 genehomeodmain transcription factor). also found, in which one small irregular shaped epipteric

bone was inserted within the pterion on one or both sides.

The sphenoparietal type is dominant in human skullBhe number of these small bones can vary. Satheesha &
while the frontotemporal is dominant in nonhuman primatesoumya (2008) in a case report published in 2008, discribe
(Seema & Mahajan, 2014). Morphological analysis in oux multi-epipteric type of the pterion, in which 4 small irre-
study of 50 human dry skulls confirms the theory abogular shaped epipteric bones represent the highest number
dominance of the sphenoparietal type of the pterion. Tlwcumented. This type is thought to occur in children with
study demonstrated a prevalence of 86 % of thiydrocephalus, where it can complicate the neurosurgical
sphenoparietal type in the right side and 88 % in the léfttervention (Natekaet al, 2011).
side. While the incidence of epipteric type is 14 % in right
side and 12 % in left side. The frontotemporal and stellate Does the distance between pterion and
types were not found in our study. anthropological points have different values just because of

sex, age or race? While pterion type is influenced by race

Also, some authors studied different populations tand ethnicity, methodology of the studies may contribute
determine the most common pterion types, as can be seedifferences to the observed measurement parameters. In our
Table lIl. llknur et al (2009), observed pterion types ofstudy the distances from pterion to anthropological points
human skulls from the 13th and 20th century. Thare measured on the photographs of skulls, using the soft-
sphenoparietal type of the pteron was dominant in botare program ImageJ. The distance between pterion and
groups (87.5 % from 13th and 89.2 % from 20th centuryqnterior aspect of the frontozygomatic suture in our study is
Frontotemporal (6.25 % from 13th and 3.6 % from 20tR9.98:3.85 mm on the right and 39:6%4.61 mm on left side
century) and epipteric type (6.25 % from 13th and 3.6 9 male skulls whilethis distance is 378838 mm on the
from 20th century) were also observed in this study, buight and 35.946.46 on the left side in female skulls.
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Table Ill. Comparison of different studies.

Sphenoparietal Frontotemporal Epipteric Stellate
type (%) type (%) type (%)  type( %)
Saxenaet al. (2003) Indian, both sexes 84.72 10.01 - 5.17
Ilknur et al. (2009) Byzantine period, mal e 87.5 6.25 - -
Ilknur et al. (2009) Contemporary period, sex unknown 89.2 3.6 - 3.6
Sudhaet al. (2013) South Indian, sex unknown 80 3 11.3 53
Aksu et al. (2014) West A natolian region, sex unknown 85.2 1.1 55 8.2
Chaijaoonkhanarak et al. (2017) Thai, both sexes 93.61 4.26 2.13 -
Dutt et al. (2017), India, sex unknown 82.7 3.20 11.54 2.56
Nayak etal. (2017) | ndia, sex unknown 85 10 - 5
Modasiyaet al. (2018) Gujarat region, sex unknown 80.9 - 8.18 10.9
Present study — right side, both sexes 86 - 14 -
Present study — left side, both sexes 88 - 12 -

Mwachakaet al (2008) used a Manutan® digital frontocigomatica. En los craneos femeninos, la distancia es 37,38
vernier caliper with an accuracy of 0.001 mm. Using this 6,38 mmala derechay 35:66,46 mm a la izquierda. La forma
methodology, the results obtained are smaller than the resit& 'ocalizacion del pterion son importantes debido a que es un
of this study. The distance between pterion and posterfB icador anatémico y debe usarse en neurocirugia, traumatologia

i ftalmologia.
aspect of the frontozygomatic suture among male Kenya¥1(s) aimologia

(using a Manutan® digital vernier caliper with an accuracy PALABRAS CLAVE: Morfologia: Morfometria; Cré-
of 0.001 mm) is 30.78.74 mm and females 294341 ;o5 humano: Pterion.

mm. This study also describes the distance between pterion

and posterior aspect of the frontozygomatic suture, which is

on the right side 30.33.40 mm and 30.3#.30 mm onthe REFERENCES
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