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ABSTRACT

Interclinoid ligaments which connect the anterior and posterior clinoid processes comprise a group of
intrinsic ligaments of sphenoid bone. The complete sella turcica bridge corresponds to the complete ossification
of the interclinoid ligaments. 112 dry human adult skull bones were studied for presence of ossified interclinoid
ligaments. Nine skulls {8.04%) showed sella turcica bridges, out of which six were unilateral and three bilateral.
The average length of the bridge was 11.67mm. The average width and thickness at the anterior clinoid process
was 6.33mm and 4.33mm ; at the middle of the bridge 3.08mm and 2.66mm; and at the posterior clinoid process,
4.91mm and 3.66mm, respectively. Anomalies of sellar region are not very rare and may pose difficuities in
interpretation of Magnetic Resonance Imaging or Computed Tomography for the radiologist. These findings
would also guide the neurosurgeons in planning neurosurgical procedures involving the sellar region,

Key words: interclinoid ligament; sella turcica bridge; human skulls; interclinoid bars;
neurosurgical procedures.

INTRODUCTION the greater wings and pterygoid processes. Much of
The sphenoid bone is wedged between the the bone is formed in cartilage. There are six
frontal, temporal and occipital bones in the base of the ossification centres for the presphenoidal and eight
skull. It has a central body, paired greater and lesser for the postsphenoidai parts. This multiplicity
wings spreading laterally from it and two pterygoid accords with the sphenoids evolution from a number
processes, descending from the junctions of the body of elements, such as the median presphenoid and
and greater wings. The lesser wings end medially as basisphenoid homologous with the human parts
anterior clinoid processes for attachment of the defined above. The lesser wings, primitively separate
anterior end of the free border of tentorium cerebelli. orbitosphenoids, show a tendency to fusion with the
The body of the sphenoid forms central part of middle body inmammals'.
cranial fossa. Anteriorly this surface is smooth and is The structures that seem to exhibit the
termed jugum sphenoidale. Traced posteriorly, it greatest variations in connection with the sella
presents, sulcus chiasmaticus, tuberculum sellae, turcica are the anterior and posterior clinoid
sella turcica and dorsum sellae. Anterior boundary of processes as well as middle clinoid processes.
sella turcica is completed laterally by 2 small Along with the pterygospinous, pterygoalars and
eminences, the middle clinoid processes. The carotidoclinoid ligaments, the interclinoid ligaments
superolateral angles of dorsum sellae end in 2 which connect the anterior with posterior clinoid
tubercles of varying size, the posterior clinoid process comprise a group of intrinsic ligaments of
processes which give attachment to the fixed margin sphenoid bone. The complete sella turcica bridge
of tentorium cerebelli’ (Fig. 1). corresponds to the complete ossification of the
Until the 7th or 8th month in utero the interclinoid ligaments®.
sphenoid bone has a presphenoidal part, anterior to Anomalies of sellar region may create
the tuberculum sellae, with which the lesser wings are confusion in evaluations of MRl or CT and aiso in the
continuous, and a postsphenoidal part, comprising regional surgery planning. Removing the anterior
the sella turcica and dorsum sellae and integral with clinoid process is an important step in exposing the

structures in the cavernous sinus and is highly
complicated due to the neuronal and vascular
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of the present study was to know the prevalence and
dimensions of complete sella turcica bridges. jn dry
Indian human skulls .

MATERIAL AND METHODS

112 dry human adult skulls with removed
calvaria were studied for the sella turcica bridges. The
clinoid processes were meticulously observed for
abnormalities. The presence of complete sellar
bridges noted. The width and thickness of the bridge
was measured at the anterior clinoid process, at the
middle of the bridge and at the posterior clinoid
process. The length of the sellar bridge was measured
from the anterior to the posterior clinoid process. The
measurements were done using digital calipers. All
measurements were done by the same researcher.
The skulls with gross craniofacial malformations were
excluded from the study.

RESULTS

Out of 112 skulls studied, nine skulls showed
presence of sellar bridges {8.04%). The sellar bridge
formation was unilateral in six skulls {Fig.2) and
bilateral in three skulls (Fig.3). The bridge formation
was found to be twotimes more common on right side
{four skulis) than on left side (two skulls).

Thelength, width and thickness of the bridge
were variable. The average length of the bridge was
11.67mm (range, 10-15 mm). The average width and
thickness at the anterior clinoid process was 6.33mm
(range, 5-7 mm) and 4.33mm {range, 3-6mm); at the
middle of the bridge 3.08mm (range, 2-5 mm) and
2.66mm {range 1-5mm)}; and at the posterior clinoid
process, 4.91mm (range, 4-6 mm) and 3.66mm (range
3-5mm), respectively (Table 1).

DISCUSSION

The ossified interclinoid ligament forms a
bony bridge (complete sellar bridge) between the
anterior and posterior clinoid processes of the
sphenoid bone. This entity is rare in human
population, with varying frequency of 4-17%, as
found inthe literature.™

Hochstetter & Kier,as quoted by Ozdogmus et
al(2003)° postulated that osseous interclinoid
ligament was a developmental anomaly and
demonstrated precartilaginous connections between
anterior and posterior clinoid processes. They
reported that sellar bridges are laid down in cartilage
at an early stage of development and ossify in early
childhood. Ossification of the interclinoid ligament is
not age- related and results due to complex
embryology of the sphenoid bone with 14 ossification
centers.

Sellar bridge may be a sequelae of
ossification in duramater extending between the
anterior and posterior clinoid processes®.

Du Boulay and Tricky{1975) mentioned that
this ligamentous ossification occurs in the early age
and is possibly an extension of the normal ossification
of the anterior and posterior clinoid processes’.

Formation of the sellar bridges may resuit
directly from the pattern of sphenoid development or
can be dictated by the physiological activities of
chemical compounds that are involved in
embryogenesis and buildup of the bones. Some
proteins control the mechanism of hardening in
ossifying structure or inhibit this process. For example
matrix Gla protein inhibits calcification in soft tissues
while osteopontin slows down the ossification in hard
tissues®.

Length | Width and | Width and | Width and
(mm) | Thickness(mm) | Thickness(mm) | Thickness(mm)
-anterior part | -middle part - posterior part
Average
11.66 6.33and 4.33 | 3.08 and 2.66 4.91and 3.66
Minimum
10 5and3 2and 1 3and3
Maximum
15 7and 6 5and§ 7and$

Table 1. Measurements of Complete Sella Turcica Bridges
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Archana et al (2007)° studied 250 adult dried
human skulls for presence of interclinoid bars. It was
observed that the bony bars between the three
clinoid processes can be divided into four types. Due
to presence of these bars three types of interclinoid
foramina were formed. They reported a total
incidence of 22% of various types of interclinoid bars.

In the study of Peker et al (2006)*, 17.5% of 80 dry
skulls had sellar bridges. Several endocrinological
and neurological disorders associated with such
sellar bridges. Sellar bridges were demonstrated
radiographically to a 25% extent in idiots, to 20% in
criminals, to 15% in epileptics, and to 38% in other
cases with mental disorders. The incidence of sellar
bridges shows great variation among different
populations. The lowest incidence was found in a
Japanese population (male: 3.9%, female:6%) and
the highest in Ontario Iroquois population (male:
34.9%, female: 31.7%).

Increased prevalence has been reported in
subjects with developmental craniofacial and tooth
abnormalities. Jones et al {(2005) studied the
incidence of sella turcica bridges in 150 subjects who
had undergone combined surgical orthodontic
correction. They found sellar bridges in 16.7% cases
in the group treated by combined surgical and
orthodontic means whereas it was 7.3% in the
orthodontics only group”. In a similar study involving
177 subjects, the incidence of sellar bridges was
18.6% in combined orthodontic and surgical group .
. & 4 Erturk et al (2004) studied 119 adult dry skulls

Wy W L i e and 52 cadavers in which he found 8.18% incidence

Fig.2 Unilateral complete sella turcicabidge . of sellar bridges , higher on the right side (2.34%) than

y on the left side (1.75%)". Platzer found sella turcica

bridges in 5.9% of 220 hemi sectioned heads as
quoted by Bector etal (2000)".

Busch, in a study of 343 autopsies, found 1.54%
complete sella turcica bridges as quoted by Bector et
al{2000)"". Bergland et al (1968) studied the sella
turcica in connection with 225 autopsies and found
bridges in 6% of them™.

Muller studied 1040 radiographs and showed
sellar bridges in 3.85% of them and Carstens reported
4.6% sella turcica bridges in 461 radiographs of
healthy men as quoted by Bector et al(2000)11 and
the incidence was 8% in the study of Cederberg et al
(2003) involving 255 subjects' cephalometric

radiographs™.
: The interclinoid ligament bisects the wall of the
Fig.3 Bilateral complete sella turcica bridges cavernous sinus, dividing it into two triangles; carotid

trigone anteromedially and occulomotor trigone
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posterolaterally. Thus ossification of this ligament
may influence such structures as the internal carotid
artery or the occulomotor nerve.

Therefore, it can be concluded that anomalies of
sellar region are not very rare and may pose
difficulties in interpretation of Magnetic Resonance
Imaging or Computed Tomography for the
radiologist. These findings would help the
radiologists to interpret well and also guide the
neurosurgeons in planning neurosurgical procedures
involving the sellarregion.
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