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ABSTRACT
Introduction: Emissary veins connect the intracranial
venous sinuses with the veins outside the cranium. The
foramina of the skull through which they traverse are known
as emissary foramina. The emissary veins are valve less,
so, blood can flow bidirectionally and serve an important
function of equalizing intracranial pressure and can act as
safety valves during cerebral congestion.

with a digital caliper. Distances between the foramen and
the sagittal suture and the lambda were also measured
with a digital caliper.

Aim: To find out the frequency of occurrence of the parietal
emissary foramina in adult South Indian skulls and their
topographical location with reference to the sagittal suture
and the lambda.

Results: The parietal emissary foramina were absent in 69
(44.231%) sides out of 156 sides of the skulls examined.
They were found in 87 (55.77%) sides out of 156 sides of
the skulls examined The parietal foramina were found to
be located at a distance ranging from 2 mm-36 mm from
the sagittal suture. From the lambda they were found to
be located at a distance of 7 mm-56.1 mm. The diameter
of the parietal foramina was in the range of 0.86 mm-5.57
mm.

Materials and Methods: A collection of 78 adult skulls of
unknown sex were examined for the occurrence of parietal
emissary foramina. The size of the foramina was measured

Conclusion: Localisation of parietal foramina is important
for the neurosurgeon to prevent accidental haemorrhage
resulting from damage to the parietal emissary veins.
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Introduction
Emissary veins connect the intracranial venous sinuses with
the veins outside the cranium. The foramina of the skull
through which they traverse are known as emissary foramina
[1]. The emissary veins are valve less, so, blood can flow
bidirectionally and serve an important function of equalizing
intracranial pressure and can act as safety valves during
cerebral congestion. Emissary veins are also considered as
important for brain cooling [2]. The frequency of occurrence
of the emissary foramina varies individual to individual and not
all of the emissary foramina can be found in every individual
[3-5]. The parietal emissary veins connect the scalp veins with
the superior sagittal sinus, foramina transmitting these veins
are usually found bilaterally on either side of sagittal suture
approximately at the junction of posterior and middle third of
parietal bone [1,5,6]. There are only a few Indian studies about
the parietal emissary foramina [6,7]. One such study carried
out by Rajpurohit GK and Babu Y [7] on south Indian skulls
was based on a very small sample of 20 skulls.
The present study is focussed on the occurrence of the

parietal emissary foramina in adult South Indian population
and their topographical location with reference to the sagittal
suture and the lambda.

MATERIALs AND METHODS
The present report is an observational study carried out to
ascertain the frequency of occurrence of the parietal emissary
foramina, their size and location on the vault of the cranium. The
study was carried out during the year 2016. using a collection
of 78 adult skulls of unknown sex available at Akash Institute
of Medical Sciences and Research Centre, Bengaluru, India,
Only adult skulls, not showing any damage or deformities in
the region of skull vault were included in the study. Those
skulls showing changes due to breakage, pathological lesions
or neurosurgical procedures were excluded from the study.
The authors recorded observations independently and the
data was compared before processing.
The variations of occurrences of the parietal foramen were
scored as absent, unilateral, bilateral, and single or double.
The size of the foramina was measured with a digital caliper to
the nearest millimetre.
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The parietal foramina are located lateral to the sagittal suture,
at the junction of the posterior and middle third of the parietal
bone anterior to the lambda. Distance between the foramen
and the sagittal suture and the lambda were also measured
with a digital caliper to the nearest millimetres, mean and
standard deviation was calculated.

Results
One hundred and fifty six parietal bones of seventy eight skulls
were examined for the present study.
The parietal emissary foramina were absent in 69 (44.231%)
out of 156 parietal bones examined. They were found in 87
(55.77%) out of 156 parietal bones examined [Table/Fig-1].
In 74 skulls a single foramen was found. Double foramina
were found in four skulls; bilaterally in one skull and unilaterally
in three skulls (in two on right side and in one on left side)
[Table/Fig-2-4]. A student ‘t’-test did not show any statistically
significant difference (p< 0.05) between parietal foramina.
Topographical location and size: The parietal foramina
were found to be located at varying distance lateral to the
Unilateral

Total no of
sides

[Table/Fig-3]: Shows two parietal foramina (1,2) of almost equal
size one located on the left side of the sagittal suture and the other
along the sagittal suture. [Table/Fig-4]: Shows three parietal
foramina (1,2,3); two located bilaterally on either side of the sagittal
suture and one on the. Sagittal suture itself.
Material
Author, Year/
Examined and Unilateral Bilateral Absent
Population group
Sample size
Boyd GI, 1930/
British [3]

1500 skulls

40.5

19.9

39.6

Yoshioka N et al.,
2006/USA [10]

20 adult
cadavers

20

40

40

Murlimanju BV et
al., 2015/Coastal
South Indians [6]

58 skulls and
116 parietal
bones

32.7

55.2

12.1

Rajpurohit GK et
al., 2017/South
Indians [7]

20 skulls

25

40

20

78 skulls

18.59

37.18

44.23

n=78

Bilateral

No. of skulls
absent

21
(26.92%)

12

15

69/156
(44.231%)

No. of skulls
present

29
(37.18%)

16

13

87/156
(55.77%)

Present study/
South Indians

Total (mm)

[Table/Fig-5]: Comparison of frequency of occurrence of parietal
emissary foramen with previous studies.

Distance from sagittal
suture (Mean±SD)

Right

Left

Right (mms) Right (mm)

07.41±4.86 07.26±3.18 07.34±4.12

Distance from lambda
(Mean±SD)

38.06±10.5 37.82±6.31 37.95±8.75

Diameter (Mean±SD)

01.91±0.70 02.08 ±0.85 01.99±0.78

[Table/Fig-1]: Frequency of occurrence, size and topographical
location of parietal emissary foramina in the present study.

sagittal suture, at the boundary between the posterior third
and middle third of parietal bone. In one case it was located
directly on the sagittal suture itself. The parietal foramina were
found to be located at a distance ranging from 2 mm-36 mm
from the sagittal suture. From the lambda they were found
to be located at a distance of 7.0-56.1 mm. The diameter
of the parietal foramina was in the range of 0.86-5.57 mm
[Table/Fig-1-4]. To find out the statistically difference between
the parietal bones of two sides the data on diameter of the
parietal foramina and their distance from sagittal suture and
lambda, were statistically analysed using student ‘t’-test. No
statistically significant differences (p<.05) was found between
the parietal bones of two side.

DISCUSSION

[Table/Fig-2]: Shows two parietal foramina (1,2) of unequal size
located one behind the other on the right side.
12

The parietal emissary veins connect the superior sagittal sinus
with the occipital vein and also with the diploic veins within the
cranial bones [1,2,5]. Both the parietal and mastoid emissary
veins are found at high frequencies in Homosapiens compared
with other hominid species [2-4]. The parietal foramina are
located on either side of the sagittal suture. Their location
usually coincides with junction between the middle 1/3rd and
posterior 1/3rd of the parietal bone. The feature formed by the
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parietal foramina when present bilaterally on either side of the
sagittal suture has been named as the obelion, because of its
similarity to the Greek symbol ‘obelos’ (÷) [6,8,9].
Frequency of occurrence: According to the studies
carried out among the various population groups all over
the world on parietal foramina reported in literature the
frequency of its occurrence varies from 50%-80% [5,10,11].
Among specimens examined by Murlimanju BV et al., [6]
the prevalence of foramen was higher in comparison to the
data of Yoshioka N et al., [10] and Boyd GI [3] studies [Table/
Fig-5]. Perhaps this is because of the racial variations. Inspite
of the specimens examined in our study, was racially similar
to the study of Murlimanju BV et al., [6] the incidence was
found to be lesser than their study. Perhaps this is indicative
of ethnic variation. Boyd GI reported that the unilateral parietal
foramen is seen more common on the right side than the
left (20.7%:15.2%) [3]. According to Yoshioka N et al., the
difference in occurrence of the parietal foramen is due to
difference in ossification process of the anterior fontanelle
[10]. In some cases, a small transverse parietal suture may be
found in one or both sides at this region.
Size and shape: Wysocki J et al., found an average size of
the parietal foramen to be twice in female skulls in comparison
to the males in Polish population, thus suggesting a sexual
dimorphism in the parietal ossification [11]. Boyd GI has
reported that the average size of this foramen is less than 0.5
mm and a size larger than 1.5 mm is rare [3]. The diameter
of the parietal foramina in the present study was in the range
of 0.86 mm-5.57 mm [Table/Fig-1]. Boyd GI reported that the
parietal foramina are larger in Australian and New Zealand
people than the other races [3]. In the present study the
parietal emissary foramen was not of larger size. The study by
Murlimanju BV et al., has not quoted the size of the parietal
foramina [6]. The parietal foramen has been reported to occur
in various shapes-circular, oval or fissure [3,12-14]. However,
in the present study all parietal foramina were found to be
circular in shape.
Topographical location: In the study by Murlimanju BV
et al., the distance of the foramen from the sagittal suture
ranged from 0.5 mm to 13 mm and 1 mm to 15 mm on
the right and left side respectively whereas, in the present
study they were found to be located at a greater distance
[Table/Fig-1]. However, their study did not mentioned the
distance from the lambda [6]. According to Wysocki J et
al., the position of the parietal foramen in newborns was
found to be 2 cm anterior to the lambda. While in adults,
this foramen was located 2-5 cm anterior to the external
occipital protuberance [11].
Applied anatomy and clinical significance of the study:
The emissary foramina are considered as typical character
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in the human beings, they are less frequent in lower animals
and in some species they are absent [3]. There exists an
important relationship between the emissary foramina and the
diploic veins of the skull, which are involved in the spread of
infection from the extra cranial veins to intracranial sinuses.
The topographical location of the parietal emissary foramen
with reference to sagittal suture is clinically important to the
neurosurgeon as the emissary veins may be ruptured during
the surgical procedure and cause spontaneous bleeding. The
parietal foramina usually have a well defined margin which is of
help to the radiologist in differentiating from other pathological
conditions like lytic lesions and the burr holes caused by the
neurosurgical procedures. Many pathological conditions like
cerebral venous and cortical anomalies. and skull fractures
have been reported in association with enlarged parietal
foramina [15-17]. Some authors are of the opinion that the.
data on skull foraminal size and symmetry is important because
such data may be of help to the radiologists in making difficult
diagnoses of pathologic conditions of skull foramina using
advanced in radiologic techniques. A detailed knowledge of
the morphologic variations in the foramina, of the skull vault is
vital to performing safe radical surgery [18].
The importance of studying anatomy of emissary foramina
has been emphasized by observation of Sir Frederick Treves
who has remarked that “If there were no emissary veins,
injuries and diseases of the scalp would lose half their
seriousness” [2]. The present study has provided the data on
the distance of the foramen from the sagittal suture as well
as from lambda.

Limitation
Sexual predominance in the occurrence of parietal foramina
could be determined in the present study since the skulls used
were of unknown sex. Examination of larger sample of skulls
of known may yield be of use in deciding sexual dimorphism.
Due to non availability of studies from other parts of India
ethnic variability could not be compared.

Conclusion
Over 55% of the parietal bones out of 156 parietal bones
studied showed presence of parietal foramina. There was
no statistically significant difference between the sides with
reference to the occurrence of the parietal foramina. The
frequency of occurrence however is less when compared
to the only one Indian study available, The present study
has provided the data on the size as well as topographical
location of the parietal foramen with reference to the sagittal
suture as well as the lambda. Localisation of parietal foramina
is important for the neurosurgeon to prevent accidental
haemorrhage resulting from damage to the parietal emissary
veins.
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