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Foramen magnum decompression is a discrete, defined and
popular neurosurgical operation and has several surgical
indications. Essentially, foramen magnum decompression is
done when the posterior fossa volume is considered to be smaller
than normal and the contents are packed more tightly and the
net result is compressive effects on the brainstem and resultant
symptoms. The purpose of foramen magnum decompression is
to increase the volume of the posterior cranial fossa. Foramen
magnum decompression essentially involves wide removal of
the suboccipital bone and ‘lax” duroplasty using graft. A number
of methods of foramen magnum decompression have been
discussed in the literature. It may not be an exaggeration to say
that every surgeon has his own set of preferences for conducting
the operation and the number of types of variations in the
operation may be equal to the number of surgeons performing
the surgery. The extent of bone removal, nature of dural incision
and the types of dural graft vary considerably.

The primary indication for foramen magnum decompression is
the presence of Chiari malformation. The operation has been
historically considered to be the primary and gold standard
operation for this condition. Herniation of cerebellar tissue
due to presence of larger cerebellar mass in a relatively smaller
posterior cranial fossa has been an important hypothesis of
pathogenesis of Chiari malformation. For Chiari malformations
some surgeons advocate resection of the tonsils, arachnoidal
dissection and when associated with syringomyelia, introduction
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of a tube inside the fourth ventricle or in the syrinx cavity
through the obex. Over the years, the extent of bone, dural
and neural dissection has been reduced. Most surgeons do not
prefer to resect the tonsils. Isu ef al, recommended removal of
only the outer dural wall.l! Goel et al., suggested that only bone
removal is sufficient for foramen magnum decompression and
dural incision and duroplasty is not necessary.l) The discussion
over the nature and extent of foramen magnum decompression
surgery continues.

In the era where anterior surgery was indicated for anterior
operation and posterior surgery for posterior compressive
factors, foramen magnum decompression surgery gained
popularity.>* ‘Fixed’ atlantoaxial dislocations and basilar
invagination have also been indications for foramen magnum
decompression surgery. In this situation, the atlantoaxial joint
was considered to be fixed, immobile or irreducible and anterior
transoral or posterior foramen magnum decompressions have
been popular methods of relieving the neural structures of
compressive bone elements and cerebellar tonsils. The other
issue that is discussed in this situation is the potential need for
stabilization after the conduct of either anterior or posterior
bone decompression.

Whilst foramen magnum decompression continues to be the
primary surgery for Chiari malformation and selected cases
with basilar invagination, its indication in the treatment of fixed
atlantoaxial has essentially been abandoned. In the year 1965,
Dastur reported cases with hematomyelia following foramen
magnum decompression.l®! This article provided an opportunity
to reconsider the need for this operation at-least in cases with
fixed atlantoaxial dislocation.

Goel et al, divided basilar invagination into two groups on
the basis of presence or absence of Chiari malformation.”) In
Group 1 basilar invagination the odontoid process migrated
superiorly and posteriorly and directly indented the cord. In
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this group, transoral surgery was recommended. Whilst in
Group 2 cases, the posterior fossa volume reduction seemed
to be the cause of tonsillar herniation and foramen magnum
decompression surgery was recommended. The essential dictum
was that the atlantoaxial joint in these cases was fixed and
stabilization was either a non-issue or was considered due to the
possible destabilization that was related to removal of odontoid
process and related ligaments during decompression.

In the year 2004, Goel identified instability as a factor in a group
(Group A) of basilar invagination.” The identification of the
fact that the atlantoaxial joint in these cases was not fixed or
fused, but was not only mobile but was abnormally mobile and
more importantly, there was a possibility of manual reduction
of the basilar invagination and craniovertebral realignment. This
philosophical thought was the beginning of a new era in the
treatment of basilar invagination. The era was of considering
instability as a defining issue in cases with basilar invagination.
The operation was now a ‘posterior alone’ for this group of
patients and essentially involved atlantoaxial fixation and
aimed at craniovertebral realignment. The operation avoided
the need for bone decompression by transoral route. Transoral
surgery slowly but surely is slipping into realm of history, as the
popularity of stabilization of the atlantoaxial joint and attempts
at reduction of basilar invagination are becoming popular.

Foramen magnum decompression was still considered to be the
best form of treatment for Group B basilar invagination, wherein
the atlantodental interval remained normal and instability
was not considered to be an issue. However, as the experience
in the subject has grown over the years, it was realized that
instability is a defining factor for both groups A and B patients.
Atlantoaxial stabilization thus formed the primary mode of
treatment for all types of basilar invagination. The instability
in these cases was focused at the atlantoaxial joint. Inclusion of
occipital bone and subaxial bones in the fixation construct was
neither indicated nor provided optimum stabilization to the
region. The aim of surgery was arthrodesis. This hypothesis of
instability being the pathogenetic factor in basilar invagination
suggested the need for introduction of bone graft into the region
to assist arthrodesis and excluded the need for removal of bone
necessary for decompression of the foramen magnum.

Foramen magnum decompression has continued to be the
mainstay in the treatment of Chiari malformation.”*) However,
the recent hypothesis that Chiari malformation may be related
to atlantoaxial instability has opened up a newer vista in the
treatment.!'®!"!) Instability at the craniovertebral junction is
generally identified on the basis of atlantodental interval.
Identification of instability on the basis of facetal mal-alignment
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has introduced a fresh space for re-evaluation of the
subject.'?! Instability of the atlantoaxial region may be present
even when the facets are in alignment. The hypothesis suggests
that atlantoaxial stabilization forms the basis of treatment for
Chiari malformation. It also suggests that Chiari malformation
mimics ‘air-bag’ of a car and is a Nature’s protective formation
that avoids pinching of the neural structures between bones.!'!
Foramen magnum decompression may not be indicated even
in cases with Chiari malformation. Although this hypothesis
is still in its infancy and will need further support from other
clinicians, it has certainly initiated a discussion on the issue. It
does seem that foramen magnum decompression can become an
operation of historical interest only.
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