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ABSTRACT

Introduction: The dimensions of the Foramen Magnum are surgically
important because the compression of any structure passing through
it can lead to severe complications.

Materials and Methods: One hundred and five dried human skulls were
classified as round, oval, and egg, pentagonal, hexagonal and irregular.
The antero-posterior and transverse diameters were measured by using
digital Vernier callipers. The Foramen Magnum Index was calculated by
the formula: Anteroposterior diameter/ Transverse diameter.

Results: In our study, the irregular shaped Foramen Magnum was found
to be the highest in incidence. The mean antero-posterior and transverse
diameters of the foramen magnum were recorded as 37.65 mm and
32.44 mm while the foramen magnum index was 88.68.

Conclusion: The morphological and morphometric measurements
of foramen magnum of skulls are of forensic importance. The
neurosurgeons, orthopedicians and radiologists should be aware of
these variations to avoid any complications during surgeries or any
other procedures.
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Introduction

like Arnold Chiari syndrome. The diameter of foramen
magnum has gender variations which has important role

Foramen magnum is an important communication between
the posterior cranial fossa and the vertebral canal. The
contents passing through foramen magnum are the medulla
oblongata, the vertebral artery and the spinal accessory
nerves.! The dimensions of the Foramen Magnum are
surgically important because the compression of any
structure passing through it can lead to severe complications.
The shape and dimensions of foramen magnum may change
with developmental anomalies, herniation of surrounding
structures or tumors like meningiomas.2 The shape and size
abnormalities are associated with congenital syndromes

in forensic medicine.? The foramen magnum index and
cranial index are important parameters that are used in
craniometery for racial comparison.* Also, the knowledge
of surgical anatomy of foramen magnum is very useful for
neurosurgeons, orthopedicians and radiologists.®

Materials and Methods

One hundred and five dried human skulls of unknown
age and sex were collected from the bone bank of our
medical college and examined for the present study. The
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different shapes of the foramen magnum were noted by
gross examination and classified as round, oval, and egg,
pentagonal, hexagonal and irregular (Figure 1). The antero-
posterior and transverse diameters were measured by using
digital Vernier calliper. The anteroposterior diameter of the
Foramen magnum was measured as the distance between
basion to the opisthion and the transverse diameter of the
Foramen magnum was measured as the distance between
its lateral margins at the point of greatest lateral curvature
(Figure 2). The Foramen Magnum Index was calculated by
the formula: Anteroposterior diameter/Transverse diameter.

Irregular shape Hexagonal shape

Figure 1.The most common and least common shape
of foramen magnum

TRANSVERSE

DIAMETER

Figure 2.The measurements of anteroposterior and
transverse diameter of foramen magnum

Table I.Incidence of various shapes of foramen magnum

Morphological variants of Foramen
Magnum

Percentage and
number

33.6% (32)
22.05% (21)
18.9% (18)
16.8% (16)
10.5% (10)
8.4% (8)

Irregular shape

Round shape

Oval shape

Egg shape

Pentagonal shape

Hexagonal shape

Table 2.Mean values of foramen magnum diameters
and foramen magnum index

Mean anteroposterior diameter 37.65 mm
Mean transverse diameter 32.44 mm
Mean foramen magnum index 88.68

Result

In our study, among the various shapes observed the
irregular shaped Foramen Magnum was found to be the
highest in incidence. The incidence of various shapes of
Foramen Magnum in skulls are shown in Table 1. The mean
antero-posterior and transverse diameters of the foramen
magnum were recorded as 37.65 mm and 32.44 mm while
the foramen magnum index was 88.68 (Table 2).

Discussion

The foramen magnum, is an important link between spine
and skull and it has a close relationship to important
structures like brain stem and the spinal cord.® Number
of studies have been conducted on foramen magnum. The
foramen magnum is an important the surgical landmark
in transcondylar approach for a safe occipital condyle
resection.’

Shape of the Foramen Magnum

The previous studies on foramen magnum have reported
variations in the shape of foramen magnum namely,
oval, round, tetragonal, irregular, hexagonal, egg and
pentagonal.? Table 3 shows the incidence of the shape of
the foramen magnum in different studies.**° In the present
study the highest incidence was of irregularly shaped
foramen magnum (33.6%) while lowest incidence was of
hexagonal shape (8.4%).

Table 3.Comparison of percentage of incidence of different shapes of foramen magnum-studies from India

Study Irregular Oval Egg Round Pentagonal Hexagonal
Chethan P et al. 53 skulls’ 15.1% 15.1% 18.9% 22.6% 3.8% 5.6%
Ganapathy A et al. 100 skulls** 32.0% 6.0% 12.0% 15.0% 3.0% 21.0%
Present study 33.6% 18.9% 16.8% 22.05% 10.5% 8.4%
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Size of the Foramen Magnum

The anteroposterior (sagittal) diameter of foramen magnum
is more than the transverse diameter.!! The values of
anteroposterior and transverse diameter in this study were
in line with the previous study.'>** The normal range for the
anteroposterior and transverse diameter measurements
of the Foramen magnum are 28 mm and 47 mm, and for
the transverse diameter measurements 21 mm and 41.0
mm.** 1> The foramen magnum index was 88.68 which was
similar to other previous studies.!®

Conclusion

The morphological and morphometric measurements of
foramen magnum of skulls are of forensic importance. Lots
of variations are seen in shape and size of foramen magnum
as per studies conducted on foramen magnum including
the current study. The neurosurgeons, orthopedicians and
radiologists should be aware of these variations to avoid
any complications during surgeries or any other procedures.
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