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ABSTRACT

Aim: To study the morphological details and to evaluate the morphometry of the Foramen Spinosum in the base
of dry human skulls in South Indian population.

Methods: 82 dry adult human skulls of unknown sex and of South Indian origin were obtained and variations
in appearance were observed. The length and width of the Foramen Spinosum on both sides were determined
using vernier calipers and area (A) was calculated and analyzed. Also, its mean distance from the midline on
both the sides was noted and analyzed.

Results: The values for the right side were 3.425+ 0.637 mm, 2.687+ 0.487 mm and 7.357 +2.195 mm?2and for
the left side the values were 3.339 + 0.660 mm, 2.675 £ 0.465 mm and 7.110+ 2.103 mm? respectively, for the
mean length, mean breadth and mean area of the Foramen Spinosum. Also, the shape of the Foramen Spinosum
was typically round in most of the skulls studied (53.65%) and it was little away from midline on the left side.

Conclusion: By analyzing the length, width and area of the Foramen Spinosum on both the sides, there was no
statistical difference for the values obtained and these values were comparable with the studies done in the
past.
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BACKGROUND Developmental studies done in the past and have

The Foramen Spinosum (FS) is one of important
openings in the infratemporal surface of greater
wing of the sphenoid, just posterolateral to the
foramen ovale. It transmits middle meningeal
artery, a venous component, the middle
meningeal vein which connects the cavernous
sinus with the pterygoid plexus and the nervous
spinosus [1].
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shown that well defined ring-shaped foramen
spinosum can be seen between 8th months to7
years after birth [2] and the length of the
foramen spinosum in newborn was about
2.25mm and in adults, about 2.56mm and its
width extends from 1.05 to about 2.1mm in
adults [3]. Also, Lindlom (1936) in his study on
the vascular channels of the skull, found that
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the foramen spinosum was small or altogether
absent in 0.4% cases and in these cases the
middle meningeal artery arises from the
ophthalmic artery [4]. In rare cases, early
division of the middle meningeal artery into an
anterior and posterior division may result in the
duplication of the foramen spinosum. Similarly
in another study, the foramen spinosum was
incomplete in approximately 44% of the cases
[5].

Thus, this foramen spinosum present in the
greater wing of sphenoid is prone for many
variations in its shape, size and number and it
is an important landmark in various
microsurgeries in the middle cranial fossa [6]
and we intent to study this foramen in detail
regarding its morphological and morhpho-
metrical features in our ethnic group.

MATERIALS AND METHODS

The materials for the present study included 82
dry adult human skulls of unknown sex and of
Indian origin obtained from Bone bank of the
Department of Anatomy, Srinivas Institute of
Medical Sciences & Research Centre (SIMS&RC)
and Kasturba Medical college, Mangalore,
Karnataka state, India. The posterior part of
greater wing of sphenoid was carefully
examined for the existence of foramen spinosum
and the damaged skulls were excluded.

The antero-posterior diameter / Maximum
diameter / (Length) or “L” & perpendicular to
this, transverse diameter / Minimum diameter /
(width) or “W”/Breadth or “B” of the foramina
spinosum of the foramina spinosum of both sides
are determined using Digital Vernier calipers
with a precision of 0.1 mm [7]. Each dimension
was measured thrice and the mean figure
recorded. The data collected was checked for
errors prior to analysis. From these obtained
values area “A” of the foramina spinosum was
calculated using the formula: (T xLxB) / 4 or
{(3.142x LxB) / 4} [8].

Data analysis of the obtained values was
analyzed statistically using SPSS software
version11.5 for windows. The mean and standard
deviation (SD) of each dimension were
computed. Right and left differences were
analyzed. A comparison was made of the means
of the dimensions using the Student’s t-test.
A probability (P) of less than 0.05 was considered
statistically significant.

RESULTS AND OBSERVATIONS

Morphology: Foramen spinosum is normally
located in the greater wing of the sphenoid
bone, and the present study was conducted on
a total of 164 sides in 82 dry adult skulls and
various shapes of foramen spinosum was noted.
Foramen spinosum was typically round in 88
sides (table-1; 46 right, 42 left), oval shape in
58 sides (table-1; 28 right, 30 left), pinhole
shaped in 11 sides (Table-1; 5 right, 6 left) and
irregular shaped in 7 sides (Table-1; 3 right, 4
left). The total incidence of round, oval, pinhole,
and irregular shaped foramen ovale observed
in our study were 53.65%, 35.36%, 6.70% &
4.26% respectively and those on the respective
sides are shown separately in table 1.

Morphometric analysis: Table 2 shows the
frequency of the Maximum Diameter / Antero-
posterior Diameter/ or Length (L) of the
foramen spinosum while Table 3 shows the
frequency of Minimum Diameter Diameter or
Breadth (B) on both the sides. The length varied
from 2mm to 5mmonrightand 1.5 mmto4.5mm
on left side but the frequency of 3.5 mm was
found to be the maximum on both sides. The
breadth varied from 1.5 mm to 4mm onright and
2 mm to 3.5mm on left side. But the maximum
frequency on right was 3mm as compared to
2.5mm on left side. Also, Compared mean
values of the length, breadth and area of the
foramen Spinosum on both the sides are shown
in table 4 and they are also depicted in figures
1&2.

Shape of the Percentage & Number on | Percentage & Number on
foramen right side (n=82) left side (n=82)
Irregular 3.6% (3) 4.8% (4) Table 1: Showing the Frequency
Pinhole 6.0% (5) 7.3% (6) of different Shapes of Foramen
Spinosum.
Oval 34.1% (28) 36.5% ( 30)
Round 56.0% ( 46) 51.2% ( 42)
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Also the mean distance of this foramen spinosum
from the midline is shown in the figure 3. All
the values were analyzed statistically and the
comparative analysis between the two sides is
shown the table 4.

Table 2: Antero-posterior Diameter (Length) of the Fora-
men Spinosum in mm on both sides.

Fig. 2: Bar diagram showing Area of Foramen Spinosum
(in mm?). The values are expressed as Meanz SD.
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Table 3: Transverse Diameter (Width) of Foramen
Spinosum in mm on both sides.

Minimum Diameter/ Transverse | FREQUENCY | FREQUENCY
diameter / Breadth (B) in (mm) | In Right Side In Left Side
15 3 2
2 11 13
25 29 32
3 32 26
35 6
4 1
ABSENT(AB) 2 0

Table 4: Side comparative results of Foramen Spinosum
showing Mean & Standard deviations (SD).

Right Side (N =82)| Left Side (N=82) | “P” VALUE
Parameters
Mean + SD Mean + SD (mm)

Length{(L) in mm} 3.425+0.637 3.339 £0.660 0.184
Breadth{(B) in mm} 2.687+0.487 2.675+0.465 0.831
Area{(A)in mmz} 7.357 £2.195 7.110+2.103 0.304

Mean Distance From
3.039+ 0.179 3.086 + 0.156 0.216

Midline {MDM) in cm}

P <0.05, is considered as significant value.

Fig. 1: Bar diagram showing Length & Breadth of
Foramen Spinosum (in mm). The values are expressed
as Meanz SD.
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4 H
Maximum Diameter/ Antero-posterior | FREQUENCY | FREQUENCY
diameter/ Length (L) in (mm) In Right Side | In Left Side 2
15 0 1 0 -
2 3 2 AREAIN mm2
25 10 12 Fig. 3: Bar diagram showing the mean distance of
3 19 22 Foramen Spinosum from the midline (in cm), on both the
35 23 24 sides. The values are expressed as Meanzt SD.
4 21 13 33
45 5 8 325
5 1 0
3.2
ABSENT(AB) 2 0
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295 +
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MEAN DISTANCE FROM MIDLINE

Fig. 4: Figure showing base of the skull with absent
foramen spinosum ( Arrow).

M
DISCUSSION

The Foramen Spinosum is one of the important
foramen in the greater wing of the sphenoid
bone and the characteristics of the foramen
spinosum were analyzed both from the skull
base view as well as from the middle cranial
fossa. In our study, most of the foramen
Spinosum was typically round in shape followed
by oval and the values are comparable with
previous study by Anju et al, 2012 [9].

In the present study, the maximum diameter or
Length (L) of the foramen spinosum were
between 3.0 to 3.5mm (53%, 88 sides) and that
of minimum diameter or Breadth (B) were
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between 2.5-3mm (72%, 119 sides). Although
the length of foramen spinosum were within the
range reported previously, its breadth were
slightly bigger than previous studies [3,7,9,10]
but comparable with other south Indian study
by Kulkarni & Nikade, 2013, where most of the
foramen spinosum were round in shape as in
the present one [11]. So we can attribute slightly
greater width of the foramen spinosum to their
round in shape as against asymmetry in size and
shape noted before [3, 7]. The mean length of
FS in our study was 3.425+ 0.637 mm on right
and 3.339 £ 0.660 mm on left side and even
though the right foramen spinosum was slightly
longer than left, this difference observed was
not significant. In the previous studies by Anju
et al, 2012, the mean length of foramen
spinosumin male were 3.31+£0.84mm on left and
3.73+£0.63mm onright and that of female were
3.20£0.83mm and 3.81+ 0.71mm respectively
and the difference between the sides and sexes
was not statistically significant[9]. Also, the
mean length of FS was 2.92+0.65mm in females
and 2.67+0.62 mm in males respectively [12] and
in the newborn the Foramen spinosum is about
2.25 mm and in the adults about 2.56 mm in
length, as noted by Lang et al, 1984 [3].

In our study, the mean breadth of FS on right
side was 2.687x 0.487 mm and 2.675 + 0.465
on left side and. We also calculated the area
from the obtained values and it was 7.357 +
2.195 mm? on right and 7.110+ 2.103 mm? on
left sides respectively. Also the mean distance
of this foramen from the midline was measured
and on right side it was 3.039 £ 0.179 cm and
left side the values were 3.086 £ 0.156. However
there was no statistical significant difference
on both the sides for all these parameters
measured.

According to previous study by Lang et al, 1984
[3], the mean distance of FS to the median
sagittal plane in the adults is 28.08 mm at the
right side and 29.76 mm at the left side which is
comparable to our study and FS on the left side
was little away from midline; however the
difference was not significant.

Regarding the variations in the shape of foramen
spinosum noted, the maximum were round
shaped (53.65%), followed by oval shapes,
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similar to the studies conducted in the past [2,
12]. Also, we found FS to be absent on 2 right
sides (Fig 4) similar to Singh et al 2001[13],
where they found duplicated FS in 2 cases &
absent 1 case. We did not noticed any duplicated
FS similar to many studies conducted in the past
[9, 11, 12, 14,] however some of the authors
have noticed double FS[15, 16, 17]. So, the exact
reasons for double FS are not clear, but could be
due to early division of the middle meningeal
Artery [18].

The prevalence of Foramen Spinosum in the
human skulls in various past studies varies from
98.5% [3] to 99.6% [4] and in our study it is
98.8%, which is comparable. Such absence of
the foramen spinosum is clearly not understood,
however itis tobe noted thatin many such cases,
itis associated with altered course of the middle
meningeal artery, where it arises from the
ophthalmic artery and enters the middle cranial
fossa through the superior orbital fissure [4].
Alternatively, the middle meningeal artery can
also enter the cranial cavity through Foramen
Ovale itself.

CONCLUSION

The present study was aimed at having a
detailed description of foramen spinosum in our
ethnic origin; including its variant shapes, sizes,
mean distance from midline etc in order to
provide good insight for neurosurgeons,
neuroradiologists and neurologists for
undergoing many neurosurgical procedures in
the middle cranial fossa. Not only that, this study
is of clinical and anatomical significance to
medical practitioners and radiologists as for the
understanding and recognition of the
morphometric variations of the foramen
spinosum as they might come across during
routine radiological and clinical investigation.
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