
Introduction

A cephalometric evaluation of the craniofacial
morphology is part of the planning of combined
orthodontic and surgical treatment. The mor-
phology of the sella turcica is, in this connection,
of importance for the cephalometric positioning
of the sella point, S, the central reference point
used in evaluation of the cranial morphology and
the inter-relationship between the jaws.

The morphology of the sella turcica is accord-
ingly important, not only in evaluating cranial
morphology, but also when later growth changes
and treatment results are to be evaluated. A
number of studies in the orthodontic literature
have charted the change in the shape of the sella
turcica during growth (Björk, 1955; Melsen,
1974). These have shown that the morphology of
the sella turcica does not change significantly
after 12 years of age and that at 5 years of age the
anterior sella turcica wall is stable. Apposition is
observed at the tuberculum sellae and resorption
at the posterior boundary of the sella turcica up to
the age of 16–18 years (Björk, 1955; Melsen, 1974).

The morphology of the sella turcica in adult-
hood has frequently been described. Teal (1977)
classified the sella turcica into three segments: an
anterior wall, the floor, and the posterior wall

(the dorsum sellae). The shape was described as
round, oval, or flat, the round and oval types
being the most common.

Di Chiro (1960), and Keats and Lusted (1990)
elaborated various methods of measurement to
enable the size of a normal sella turcica to be
calculated from radiographs. Teal (1977) stated
that eccentric enlargements of the sella turcica
should be regarded as pathological. Some 13 per
cent of brain tumours are found in the sella
turcica (El Gammal and Allen, 1972; Weisberg,
1975). An altered sella turcica morphology 
can, moreover, be caused by congenital mal-
formations. Recently, Kjær et al. (1998) found
that an altered sella turcica morphology is
present in patients with spina bifida.

The structures that seem to exhibit the
greatest variation in connection with the sella
turcica are the anterior and posterior clinoid
processes, as well as the middle clinoid process,
which is only occasionally present. Camp (1923)
found, by direct measurement on 110 skulls, that
the mean distance between the anterior and
posterior clinoid processes was 0.66 cm, varying
from 0.2 to 1.5 cm. He also found, in the same
study, a direct bony connection in five cases (4.5
per cent). Fusion of the anterior and posterior
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clinoid processes in a so-called sella bridge has
been demonstrated in a number of investigations.
Busch (1951), in a cranial study of autopsy
material from 343 individuals, found, by direct
inspection, 1.54 per cent with a complete sella
turcica bridge and 1.74 per cent with an incom-
plete sella turcica bridge. Busch (1951) stated
that no cases of diagnosed disease related to the
pituitary gland were found in the group inves-
tigated and he could not demonstrate that there
had been any clinical symptoms in the five sella
turcica bridge cases.

Müller (1952) studied a possible association
between a sella turcica bridge and ophthalmo-
logical symptoms. From 1040 radiographs he
found 3.85 per cent with a bony sella bridge and
3.2 per cent with a pseudo-bridge, a total of 7 per
cent, but no relationship was found between 
the occurrence of a sella turcica bridge and
symptoms from the eyes.

Platzer (1957) found 5.9 per cent with a bony
sella turcica bridge by direct inspection of 220
hemisectioned heads. He showed an association
between the occurrence of a sella turcica bridge
and the course of the internal carotid artery.
Bergland et al. (1968) studied the sella turcica in
connection with 225 autopsies and found 6 per
cent with a sella turcica bridge by direct inspection.

Carstens (1949) reported 4.6 per cent with a
sella turcica bridge in a radiographic study of 461
healthy men.

Materials and methods

The material consisted of profile radiographs
taken at the School of Dentistry, Copenhagen
University, from a total of 177 persons, referred
for combined orthodontic and surgical treat-
ment, i.e. all of them had severe craniofacial
deviations.

The profile radiographs were from patients
whose treatment was completed during 1980–
1985. Treatment had been carried out over
various periods of time.

From each case file, the profile radiograph that
had the clearest reproduction of the sella turcica
was selected. In instances where several profile
radiographs had been taken over a period of
years, no changes in the shape of the sella turcica

were seen and the selection was based purely on
technical considerations, such as contrast and
sharpness in the radiographs.

The profile radiographs were taken with the
patients in a cephalostat with ear rods and a light
source for adjustment of the head posture. For
fine adjustment, fluoroscopy was used to enable
bilateral structures to be seen on the monitor
before the film was exposed. The film-focus
distance was 190 cm and the distance from the
mid-sagittal plane to the film was 10 cm. One
profile radiograph from each patient was
examined by at least two observers. The radio-
graphs where fusion of the anterior and posterior
structures of the sella turcica was visible radio-
graphically were selected.

Results

Sella turcica bridges were classified into two
groups as follows:
Type A: manifest, ribbon-like fusion (Figure 1).
Type B: extension of the anterior and/or the
posterior clinoid process, where these two meet
either anteriorly, posteriorly or in the middle,
with a thinner fusion (Figure 2).

There was radiographically visible fusion of
the anterior and posterior clinoid processes
(sella turcica bridge) in 33 (18.6 per cent) of the
177 subjects studied. Of the 33 persons, 10 had 
a type A sella turcica bridge (Figure 3) and 23 a
type B sella turcica bridge (Figure 4).
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Figure 1 Drawing showing a sella turcica bridge, type A.
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Figure 2 Drawings showing sella turcica bridge, type B.

Figure 3 (A–D) Radiographs of the sella turcica region showing four different sella turcica bridges,
type A, with manifest, ribbon-like fusion.



It was characteristic of type A that seven of
the 10 subjects had undergone an operation for
correction of a mandibular overjet and three a
maxillary overjet (Table 1). In the 23 subjects
with a type B sella turcica bridge, 14 operations
were carried out to correct a mandibular overjet
and nine a maxillary overjet (Table 1).

Discussion

In this study the occurrence of a sella turcica
bridge was investigated in a group of patients
with severe craniofacial deviations. A study of
this type does not appear to have been per-
formed before. 

Carstens (1949) reported that all of the 461
young men examined in one of his investigations
for a sella turcica bridge were healthy and that 4.6
per cent of the subjects had a sella turcica bridge.
Müller’s material (1952) consisted of 1040 radio-
graphs where he studied a possible association

between a sella turcica bridge and ophthalmo-
logical symptoms. From 1040 radiographs he
found 3.85 per cent with a bony sella bridge and
3.2 per cent with a pseudo-bridge, a total of 7 per
cent, but no relationship could be identified
between the occurrence of a sella turcica bridge
and symptoms from the eyes.

In other studies where the sella turcica region
was directly inspected, the occurrence of the
sella turcica bridge varied between 1.75 and 6 per
cent (Camp, 1923; Busch, 1951; Platzer, 1957;
Bergland et al., 1968; Lang, 1977).

It seems reasonable to assume that the
material in the earlier studies, can be regarded as
normal control groups. 

The present study shows that there was a 
clear tendency towards a greater frequency of a
sella turcica bridge in patients with severe
craniofacial deviations. Various possible causes
of the formation of a sella turcica bridge can be
envisaged. First and foremost it must be realized
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Figure 4 (A–D) Radiographs of the sella turcica region. Four different sella bridges, type B, with
bony extension of the anterior and/or the posterior clinoid processes, which meet or superimpose,
either anteriorly, posteriorly, or in the middle.



that the radiographic appearance of fusion may
be due to the super-imposition of structures and
that there is not necessarily real bony fusion in
all cases.

Secondly, a sella turcica bridge could be a
malformation from prenatal life. The entire
cranial base is cartilage-preformed from about
the 5th foetal week (Kjær, 1990; Kjær and
Fischer-Hansen, 1995). Both Müller (1952) and
Platzer (1957) reported the presence of a
cartilage primordium in connection with a sella
turcica bridge. Neiss (1956) described a fully
ossified sella bridge in a 5-year-old boy. Lang
(1977) described a sella turcica bridge in a

newborn and in a 9-year-old child. Platzer (1957)
observed an association between the course of
the internal carotid artery and the occurrence of
a sella turcica bridge, which might indicate that
these individuals could have been predisposed to
the formation of a sella turcica bridge.

The effect of a sella turcica bridge on the
pituitary gland is not known. Carstens (1949)
also studied the occurrence of a sella turcica
bridge in patients with various diseases, of whom
8 per cent had a sella turcica bridge. He consid-
ered that chronic infections may have an effect
on the pituitary gland and, thereby, also on the
sella turcica, so that focal infections which are
not yet clinically manifest may be visible in 
the sella turcica region, both in the form of a sella
bridge and as enlargements of the sella turcica.

An association between changes in the sella
turcica and in the craniofacial structures in two
patients with Rieger’s syndrome was described
by Koshino et al. (1989). Both patients had a 
very prominent posterior clinoid process, a very
pointed clivus, craniofacial deviations, and
ophthalmic anomalies.

Conclusions

Compared with the earlier studies on normal
subjects, the present investigation has demon-
strated an increased occurrence of a sella turcica
bridge in individuals with severe craniofacial
deviations. 
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Table 1 Cranial base angle (n–s–ba) in 33 patients
with a sella turcica bridge.

Group A Group B

Case Cranial base Case Cranial base
angle (°) angle (°)

Maxillary overjet
A1 130 B1 128
A2 137 B2 136
A3 125 B3 134

B4 139
B5 124
B6 128
B7 134
B8 129
B9 136

Mean 131.6 Mean 132
Normal 131 ± 4.5 Normal 131 ± 4.5

Mandibular overjet
A4 125 B10 137
A5 137 B11 126
A6 133 B12 130
A7 131 B13 118
A8 135 B14 133
A9 123 B15 123
A10 130 B16 130

B17 137
B18 132
B19 127
B20 131
B21 132
B22 125
B23 131

Mean 130.5 Mean 129.4
Normal 131 ± 4.5 Normal 131 ± 4.5
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