
Introduction

Spina bifida is a congenital anomaly in which 
the neural tube has not closed during early fetal
life. In most cases the malformation is situated
lumbosacrally (Ingraham and Swan, 1943;
Schwidde, 1952; Berry, 1992; Golden and
Chernoff, 1995). The clinical consequences of a
defect in neural tube closure range from none 
to fatal. In most cases of spina bifida only the
vertebral arches are not closed. This can be seen
in 15–20 per cent of healthy persons. In spina
bifida cystica, a meningeal cyst protrudes from
the vertebral canal in the affected region. In 10
per cent of these cases the cysts contain the dura
and the arachnoidea only, termed meningocele.
In 90 per cent of cases of spina bifida cystica the

neural tissue also protrudes, and the condition is
called myelomeningocele.

The prevalence of myelomeningocele has
been reported to be 1:1000 (Haslam, 1996), and
according to Shapiro and Bartoshesky (1990)
from 1:500 to 1:2000 live births. The children
affected are most often treated surgically immed-
iately after birth. In cases of myelomeningocele
the nerve supply distal to the level of the defect
is more or less destroyed, resulting in neuro-
logical symptoms from the lower limbs, bladder
and bowel. Hydrocephalus, which most often
requires shunting from the ventricles in the brain,
is a condition often associated with myelomen-
ingocele. At least 70 per cent of those with
myelomeningocele have normal intelligence
(Haslam, 1996).
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SUMMARY The purpose of the present study was to analyse the morphology of the sella
turcica in children born with myelomeningocele.

Profile radiographs from 16 children (nine females and seven males) born with myelo-
meningocele were analysed.

The contour of the anterior wall of the sella turcica in myelomeningocele patients, instead
of following the normal cranio-caudal direction, was always in an obliquely antero-posterior
direction. The sella turcica thus appeared broad cranially with a diverging anterior wall, or
with both diverging anterior and posterior walls. This appearance gave an impression of a
wide sella turcica in myelomeningocele with less depth than normal.

The investigation has drawn attention to the fact that congenital malformations in the
axial skeleton, even though, as in the case of myelomeningocele, they are located far from
the cranial base, may have manifested themselves in the cranial base as well. The patho-
genetic relationship between these manifestations is to be found in the early embryonic
structure, the notochord. With the concept of embryological developmental fields, defined
as areas with a common developmental origin, such as the notochordal field involved in
myelomeningocele, new ways seem to be emerging for an improvement of aetiologically
based diagnosis and treatment.



In a recent study of the axial skeleton in human
fetuses with myelomeningocele, malformation of
the sella turcica was found in all cases, and in
some cases malformation of the basilar part of
the occipital bone was observed. Moreover, parts
of the adenohypophyseal tissue were found
localized on the external side of the cranial base
in the pharyngeal mucosa (Kjær et al., 1996).

The purpose of the present study was to
clarify, against the background of the prenatal
investigations, the morphology of the sella turcica
in children born with myelomeningocele.

Subjects and methods

Profile radiographs from 16 children (nine
females and seven males) born with myelo-
meningocele were analysed. These records were
considered historical material representing exist-
ing profile radiographs in 12 cases from hospital
records and in four cases from orthodontic
records. The indications for the hospital profile
radiographs were mainly control of ventricular
shunts (10 children had ventricular shunts),
while the profile radiographs were obtained 
for orthodontic treatment planning and cranial
growth control.

The hospital material originated mainly from
the National University Hospital (Rigshospitalet),

Copenhagen, and the orthodontic material from
four different clinics in the municipal and county
dental service system. Information concerning
the myelomeningocele condition was available
from hospital physicians and/or parents.

Drawings of the 16 sella turcicas were made
and compared with earlier published standards
for the morphological appearance of the sella
turcica (Bergerhoff, 1963) and to standards,
including the growth pattern from childhood to
adulthood of the sella turcica, published by
Björk and Skieller (1983).

Results

The distribution of the material according to the
ages when radiographs were taken appears in
Figure 1. The sella turcica area marked on the
profile radiograph is shown in Figure 2 and
examples of sella turcica morphology are given
in Figures 3–6.

The drawings of the sella turcica contours
from the radiographs of the 16 patients are
included in Figure 1.

It is obvious from the drawings that the sella
turcica morphology in myelomeningocele differs
from the normal morphology, also shown in
Figure 1. In all cases, the contour of the anterior
wall of the sella turcica deviated from normal.
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Figure 1 Sella turcica morphology in 16 patients with myelomeningocele. The anterior wall of the sella turcica (left in all
drawings) is oblique in myelomeningocele, while the contour in normal development has a straight cranio-caudally
orientated segment. This means that the sella turcica appears more open cranially in myelomeningocele.



The contour of the anterior wall in myelomen-
ingocele patients, instead of following a normal
cranio-caudal direction, was always oblique with
an antero-posterior orientation. The sella turcica
thus appeared broad cranially with a diverging
anterior wall, or with both diverging anterior and
posterior walls. This appearance often resulted in
an impression of a wide sella turcica in myelo-
meningocele with less depth than normal.

The morphological appearances seemed to be
independent of age. The most deviant malforma-
tion (age group 10–15, No. 3, Figure 1) was 
seen in an institutionalized, severely mentally-
retarded patient.

Discussion

The malformations observed in the anterior wall
of the sella turcica in patients with myelomen-
ingocele have the same location as the malfor-
mations described prenatally in fetuses with this
condition (Kjær et al., 1996).

The malformations in the sella turcica of the
patients are seen not only in the anterior wall of
the sella, but in many cases also in the posterior

SELLA TURCICA IN MYELOMENINGOCELE 445

Figure 2 Section of a lateral profile radiograph of the
cranium of a girl, aged 8 years and 11 months, with myelo-
meningocele. Inset in the top right corner is a profile radio-
graph of a normally developed girl at the same stage of
development. Two arrowheads indicate the sella turcica in
the myelomeningocele patient and a single arrowhead
marks the sella turcica in the normally developed girl. The
anterior wall of the sella turcica is antero-posteriorly inclined
in myelomeningocele and cranio-caudally orientated under
normal conditions.

Figure 3 Lateral radiograph of the sella turcica from a girl
with myelomeningocele, aged 2 years and 11 months. The
anterior wall (left) is antero-posteriorly inclined and the
posterior wall is displaced dorsally.

Figure 4 Lateral radiograph of the sella turcica from a girl
with myelomeningocele, aged 7 years and 4 months. The
anterior wall of the sella turcica (left) is antero-posteriorly
inclined and the posterior wall is displaced dorsally.



wall, leading to an impression of reduced depth
of the sella turcica. Whether this change is due to
the malformation as such, or to deformation
caused by altered intracranial pressure related to
the hydrocephalus condition or to the function-
ing of the shunt, cannot be determined (New,
1966; Kaufmann et al., 1970; New and Weiner,
1971; Madsen, 1992).

The present study shows how the constant
finding of a malformed sella turcica in prenatal

myelomeningocele is also found in postnatal
myelomeningocele. The observation of a mal-
formed sella turcica in patients with myelomen-
ingocele is a finding which has not previously
been reported.

In the prenatal myelomeningocele condition,
malformation of the pituitary gland was also
observed (Kjær et al., 1996). The available patient
records did not include data on endocrinological
development, such as precocious puberty, which
is often associated with brain lesions and
myelomeningocele (Elias and Sadeghi-Nejad,
1994; DiGeorge and Garibaldi, 1996; Proos et al.,
1996). In relation to the prenatal finding of
displaced extracranial adenohypophyseal tissue
in cases with myelomeningocele (Kjær et al.,
1996) and reports on postnatal dysfunction in the
hypothalamic-pituitary axes in basal encephalo-
celes (Lieblich et al., 1978), it seems advisable to
include such aspects in future studies of these
patients.

In a wider perspective, prenatal accounts of the
occurrence and extent of other malformations
should form the basis for interdisciplinary studies
of children with congenital malformations.

Studies of growth in the normal craniofacial
skeleton have revealed that the contour of the
perpendicular cranial segment of the anterior
wall of the sella turcica is stable during growth in
childhood (Björk and Skieller, 1983). This con-
tour therefore serves as a reference structure for
growth analysis when radiographs of the same
patient taken at different ages are superimposed.
Consequently, knowledge of sella turcica mor-
phology is of great importance for orthodontic
diagnosis and treatment. Because orthodontists
regularly analyse a considerable number of
profile radiographs, they will in many cases be
the first to register minor malformations of the
sella turcica. Insight into sella turcica malfor-
mations and information about the aetiological
background of such malformations are not avail-
able in the literature. The present investigation is
intended to be the first in a series of postnatal
cranial base analyses, based on prenatal studies
of different congenital malformations.

The present study has drawn attention to 
the fact that congenital malformations in the
axial skeleton, even though, as in the case of
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Figure 5 Lateral radiograph of the sella turcica from a boy
with myelomeningocele, aged 8 years and 2 months. The
anterior wall of the sella turcica (left) is antero-posteriorly
inclined and the posterior wall is displaced dorsally.

Figure 6 Lateral radiograph of the sella turcica from a boy
with myelomeningocele, aged 13 years and 1 month. The
anterior wall of the sella turcica (left) is antero-posteriorly
inclined and the posterior wall has a normal appearance.



myelomeningocele, they are located far from the
cranial base, may have manifested themselves in
the cranial base as well. The pathogenetic rela-
tionship between these manifestations is to be
found in the early embryonic structure, the noto-
chord (Marín-Padilla, 1993), and in the inter-
action between the notochord and the surface
ectoderm (Helwig et al., 1995; Balling et al.,
1996). The notochord is responsible both for
neural tube closure and for the development of
the axial skeleton (Marín-Padilla, 1979, 1991;
Müller and O’Rahilly, 1980; Saraga-Babic and
Saraga, 1993; Kjær et al., 1994). As the original
course of the notochord extends from the
coccygeal region to the sella turcica (Kjær, 1994,
1995), it is conceivable that dysfunction at the
caudal end (lumbosacral myelomeningocele) can
also be expected to occur at the cranial end (sella
turcica and pituitary gland malformations) (Kjær
and Fischer Hansen, 1995a,b).

With the concept of embryological develop-
mental fields, defined as areas with a common
developmental origin, such as the notochordal
field involved in myelomeningocele, new ways
seem to be emerging for an improvement of
aetiologically based diagnostics. 
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