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ABSTRACT

The parietal foramina are situated on either side of the sagittal suture on the posterior part of
the parietal bone. The parietal foramina are symmetrical and they are roughly oval in shape.
They are openings which are seen on the skull vault. The parietal emissary vein passes
through the parietal foramen and occasionally a small part of the occipital artery is also
observed along with the parietal emissary vein. The aim of this study is to determine the
occurrence and importance of parietal foramen in South Indian skulls. An observational study
was carried out on 34 dry adult human skulls which were obtained from the Department of
Anatomy, Saveetha Dental college and Hospitals, Chennai, India, to study the occurrence and
importance of parietal foramen. The data were statistically analyzed through SPSS software.
Descriptive statistics were done. The total presence of the parietal foramen was seen in 31
skulls (91.2%) The bilateral presence of the parietal foramen was 14 (41.2%), the unilateral
(right) presence was found to be 9 (26.5%), the unilateral (left) presence was found to be 8
(23.5%). There were 3 skulls (8.8%) which showed no presence of the parietal foramen. The
knowledge of parietal foramen is important during surgeries to prevent the blood loss and in
clinical examination the possibility of an enlarged parietal foramen and the foramen acting as
an easy route of infection to spread to dural venous sinuses should be kept in mind.

Keywords: Parietal foramen; emissary foramen; parietal emissary vein; sagittal suture

517
IJBPAS, August, Special Issue, 2021, 10(8)



Fathima Bareera Rezvi And Yuvaraj Babu K

Research Article

INTRODUCTION

The parietal bone develops from a single
intramembranous centre near the parietal
eminence and ossification occurs at the 8th
week of intrauterine life. The four borders
of the parietal bone join with each other
and with the temporal bone, frontal bone,
occipital bone, contralateral parietal bone
and the sphenoid bone. The two parietal
bones form the roof and sides of the
cranium (Hoheisel, 1930) (Todd et al.,
1990). The parietal foramina are situated on
either side of the sagittal suture on the
posterior part of the parietal bone. These
foramina are symmetrical and they are
roughly oval in shape and are openings
seen in the skull vault.

The parietal foramen is an opening for the
parietal emissary vein, which drains into
the superior sagittal sinus. It is located
between the sagittal suture on both sides
(bilateral) in most cases at the posterior part
of the parietal bone. A small branch of the
occipital artery is occasionally seen along
with the parietal emissary vein. A bony
point that is present on the sagittal suture
medially between the two parietal foramina
is termed as obelion (Dixon and Jamieson,
1937) (Currarino, 1976). The fourth layer
of the scalp is considered as the dangerous
area because of the presence of the parietal

emissary vein. The parietal foramina in

humans has become an interesting topic for
researchers (Boyd, 1929).

Radiologists should be able to differentiate
and distinguish this foramen from the lytic
lesions of the skull. The parietal foramen is
always not constantly present and is
subjected to anatomical variations which
results in unilateral presence, presence of
the parietal foramen on the sagittal suture
and in few cases its absence has also been
noted (Wysocki et al., 2006). The size of
the parietal foramen also  varies
considerably. The parietal foramen is said
to be smaller than the burr hole which is
used by the neurosurgeon. The size of the
parietal foramen has been reported as
between 1.8-2.0mm (WysockKi ez al., 2006),
although Boyd stated that the average size
was less than 0.5mm and greater than 1.5
mm was rare (Boyd, 1929).

Previously our team has a rich experience
in working on various research projects
across multiple disciplines.
(Muthukrishnan and Warnakulasuriya,
2018), (Govindaraju, Neelakantan and
Gutmann, 2017), (Chen et al, 2019),
(Priyanka et al., 2017), (Sitharthan et al.,
2019), (Priyadharsini et al, 2018),
(Azeem and Sureshbabu, 2018), (Wu et
al., 2019), (Abitha and Santhanam,
2019), (Manohar and Abilasha, 2019),

(Venu, Dhana Raju and Subramani,
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2019), (Wang et al, 2019), (Girija,
Jayaseelan and Arumugam, 2018),
(Sheriff, Ahmed Hilal Sheriff and
Santhanam, 2018), (Dhinesh et al., 2017)
Now the growing trend in this area
motivated us to pursue this project. With
this inspiration we planned to pursue
research to determine the occurrence and
importance of parietal foramen in South
Indian skulls.

MATERIALS AND METHODS

An observational study was carried out on
34 unsexed dry human skulls which were
obtained from the Department of Anatomy,
Saveetha Dental College, Chennai, India.
The study was done to determine the
variations in the occurrence of parietal
foramen with respect to incidence and
laterality. The parietal foramen was
observed and the occurrence (presence or
absence), laterality  (bilateral, right
unilateral or left unilateral) was observed.
The obtained data was tabulated and was
analyzed using Statistical Package for
Social Sciences for Windows, version 20.0
(SPSS Inc., Chicago, IL, USA). The data
were assessed by being subjected to
descriptive analysis with the help of
frequencies, percentages. The data was

represented by the means of bar graphs.

RESULTS AND DISCUSSION

Among 34 dry human skulls, parietal
foramen was present in 91.2% (31 skulls)
and it was absent in 8.8% (3 skulls).
Parietal foramen was present in most of the
dry human skulls. Among 34 dry human
skulls, bilateral presence of the parietal
foramina was seen in 41.2% (14 skulls), the
unilateral - right presence was found to be
26.5% (9 skulls), the wunilateral left
presence was found to be 23.5% (8 skulls).
Parietal foramina had bilateral presence in
most of the dry human skulls we observed.

The occurrence of parietal emissary
foramen were also done by various other
authors the data from these previous study
was compared with the data of the present
study in (Table 1) ((Boyd, 1929);
(Yoshioka, Rhoton and Abe, 2006);
(Murlimanju et al., 2015)). Yoshioka et
al, reported bilateral emissary foramen to
be present in 40% of skulls examined
almost similar to our present study (41.2%).
Our study has reported the highest presence
of unilateral foramen (50%) when
compared to other three studies. Both Boyd
and Yoshioka et al reported the presence of
parietal emissary foramina as near to 60%
only but our present study reported an
occurrence of nearly 91.2% which is
similar to works done by Murlimanju et

al. who reported the presence to be 87.9%

of skulls examined.
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Figure 1: Bar chart represents the incidence of parietal foramen X axis represents its presence or absence and Y axis
represents the percentage of occurence. Among 34 dry human skulls, parietal foramen was present in 91.2% (31
skulls) and it was absent in 8.8% (3 skulls).
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Figure 2: Bar chart represents the incidence of parietal foramen based on laterality in South Indian skulls. X axis
represents its laterality and Y axis represents the percentage of occurence. Among 34 skulls observed, it was seen
bilateral (violet) in 41.2% (14 skulls), right unilateral (orange) presence was 26.5% (9 skulls), left unilateral (green)
presence was 23.5% (8 skulls).
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Table 1: Comparative values in dry skull between previous and current study

Author, Year Bilateral % unilateral% Total % of occurence
(Boyd, 1929) 19.9 40.5 60.4
(Yoshioka, Rhoton and Abe, 2006) 40 20 60
(Murlimanju et al., 2015) 55.2 32.7 87.9
Present Study 41.2 50 91.2

The parietal bone develops from the
intramembranous ossification at the 8th
week of intrauterine life. The parietal
foramen may alter and change the direction
of the tensile and compressive forces which
would lead to a simpler sagittal suture. It
has been reported that the frequency of the
parietal foramen varies from 50% to 80%
of individuals in different population
groups and has been shown to vary little in
its number, location, size, and shape (Boyd,
1929) (Scott, 1893). It has been reported
that, if a parietal foramen is larger due to its
delayed ossification, the area surrounding it
may become thinner and flatter. The
variability in the number of parietal
foramen is due to the difference in the
ossification of the anterior fonticulus
(Freire et al., 2013). It has been reported
that the prolonged ossification of the
posterior parietal region near the obelion
would lead to the formation of a v-shaped
notch, which is known as, sub sagittal
suture of Pozzi (Hamilton, 1965). The
parietal foramen as of position is reported
to be located in the posterior one-fifth or
one-third of the parietal bone. Similarly, its
location is approximately 2cm anterior to

the Lambda in new-borns and 2-5cm

anterior to the lambda in adults and an
average distance of 83mm from the Inion
(Yoshioka, Rhoton and Abe, 2006).

The knowledge about the parietal emissary
foramen is clinically important as it
transmits the parietal emissary vein
connecting the extra cranial veins with the
superior sagittal dural venous sinus. This
plays a role in the spread of infection into
the dural venous sinuses as the dangerous
area of the scalp is located on the fourth
layer in which the parietal emissary vein is
lodged (DuBrul, 1988). The veins may be
responsible for the spread of infections like
meningitis and the bacterial infection to the
central nervous system. The emissary veins
sometimes get enlarged if there is any
underlying space bearing lesion as it acts
like safety valves in equalizing the
intracranial pressure. It is advised that,
during the surgical procedures and the
clinical examination the possibility of an
enlarged parietal foramen should be kept in
mind.

The parietal foramen is considered as a
normal finding of the skull however it
becomes abnormal if it is found with a

larger opening. The emissary veins act like

safety valves in equalizing the intracranial
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pressure and sometimes they get enlarged if
there is any underlying space occupying
lesion. It is advised that, during the clinical
examination and the surgical procedures,
the possibility of an enlarged parietal
foramen should be kept in mind. The
knowledge about this foramen is clinically
essential since it transmits an emissary vein
connecting the extra cranial veins with the
superior sagittal dural venous sinus. This
plays a role in the spread infection into the
dural venous sinuses. The veins may be
responsible for the spread of infections like
meningitis and the bacterial infection of the
central nervous system.Our institution is
passionate about high quality evidence
based research and has excelled in various
fields (Pc, Marimuthu and Devadoss,
2018; Ramesh et al., 2018; Vijayashree
Smiline

Priyadharsini, Girija and

Paramasivam, 2018; Ezhilarasan,
Apoorva and Ashok Vardhan, 2019;
Ramadurai ef al., 2019; Sridharan et al.,
2019; Vijayashree Priyadharsini, 2019;
Chandrasekar et al., 2020; Mathew et al.,
2020; R et al., 2020; Samuel, 2021). We
hope this study adds to this rich legacy.
CONCLUSION

In the present study, the bilateral presence
of the parietal foramen was found to be in
14 skulls (41.2%), the unilateral (right)
presence was found to be 9 (26.5%), the

unilateral (left) presence was found to be 8

(23.5%). There were 3 skulls (8.8%) which
showed no presence of the parietal
foramen. The knowledge of parietal
foramen is important during surgeries to
prevent the blood loss and in clinical
examination the possibility of an enlarged
parietal foramen and the foramen acting as
an easy route of infection to spread to dural
venous sinuses should be kept in mind.
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