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Radiologic Features of
Septooptic Dysplasia:

de Morsier Syndrome

The clinical and neuroradiologic features in 22 patients with septooptic dysplasia
are reviewed. The most consistent abnormality seen in 15 patients was absence of the
septum pellucidum and flattening of the roofs and inferior pointing of the floors of the
anterior horns of the lateral ventricles. Hypoplasia of the anterior optic pathways was
seen in 10 patients and a primitive optic ventricle was seen in two others. All patients
had clinical optic disc hypoplasia; 12 patients had pituitary hormonal deficiencies. In
most instances the diagnosis of septooptic dysplasia can be established by physical
examination but neuroradiologic study is required to document associated structural
abnormalities.

In 1956, de Morsier [1] coined the term septooptic dysplasia to describe the
brain of an adult in whom hypoplasia of the optic discs was associated with
agenesis of the septum pellucidum. This midline malformation of the brain
includes dysplasia of the anterior third ventricle, persistence of the optic ventricle,
agenesis of the septum pellucidum, and agenesis or hypoplasia of the anterior
optic pathway and hypothalamus. Occasionally the chiasmal commissure is
absent. Growth retardation as well as other endocrine abnormalities are frequent
associated conditions [2-9]. We review features of this syndrome which have
received little attention in the radiologic literature [8, 10-13].

Materials and Methods

The records of 22 patients with septooptic dysplasia were reviewed. The syndrome was
considered present only in those patients who had both optic nerve hypoplasia and either
pituitary /hypothalamic dysfunction or a structural midline brain abnormality. Patients with
optic nerve hypoplasia alone were excluded. Neuroradiologic studies, performed in 19 of
the 22 patients, were analyzed.

Observations

Ages of the 22 patients at presentation ranged from birth to 20 years. Most
(11 cases) were seen between birth and 6 months of age. Of the remainder, two
were seen between 6 and 12 months; three at ages 1-3 years; four at ages 3—
10 years, and two at 10-20 years of age. Eight patients had pituitary hormone
deficiency; 11, visual problems (nystagmus, blindness, esotropia, and poor
vision); and three, congenital hemiparesis. Twelve patients had hormonal deficits:
five, human growth hormone deficiencies; two, human growth, adrenocortico-
trophic, and thyroid-stimulating hormone deficiencies; and five, anterior pituitary
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Fig. 1.—Frontal projection, brow-up pneumoencephalograms in four pa-
tients. Septum pellucidum absent; roof of lateral ventricle flattened; floor of
anterior horns of lateral ventricle pointed.

Fig. 2.—Axial (A) and coronal (B) CT scans. Roofs of anterior horns of
lateral ventricle are flattened; septum pellucidum absent.

hormone deficiency and diabetes insipidus.
Neuroradiologic studies were performed in 19 patients:
pneumoencephalography in 16 and computed tomography
(CT) in four (one had both studies). Absence of the septum
pellucidum with inferior pointing of the anteroinferior mar-
gins of the frontal horns and flattening of the roofs of the
frontal horns was found in 15 of 19 cases (figs. 1 and 2). In
four the septum pellucidum was present and the configura-
tion of the lateral ventricles was normal. Mild bilateral ven-
tricular enlargement was observed in five patients. Asym-
metrical unilateral ventricular enlargement was noted in four
cases, three of whom had contralateral hemiparesis (fig. 3).

Fig. 3.—Two patients with congenital hemiplegia. Brow-up pneumoen-

cephalograms, frontal projections. Unilateral ventricular dilatation, absence
of septum pellucidum, and inferior pointing of floor.

Fig. 4.—Brow-up pneumoencephalogram, lateral projection. Primitive op-
tic ventricle (arrow).

The optic recess of the third ventricle appeared unusually
prominent in eight cases and in two it resembled a primitive
optic ventricle (fig. 4). The massa intermedia, as seen at
pneumoencephalography in 16 patients, was large in two,
average size in nine, unusually small in two, and absent in
three. No accessory commissures could be identified. A
small optic chiasm and proximal optic nerve could be iden-
tified in 10 of the 16 patients who underwent pneumoen-
cephalography (fig. 5).

In the four cases on whom CT was performed, the septum
pellucidum was absent in three. In one of these, agenesis of
the corpus callosum was also noted. The fourth patient
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Fig. 5.—Brow-up pneumoencephalogram, lateral projection. Small optic
chiasm (arrows).

Fig. 6.—Axial orbital CT scan. Unusually small optic nerves.

showed a mild hemicerebral atrophy. The optic chiasm and
orbital parts of the optic nerves appeared to be smaller than
normal in two patients (fig. 6).

Radiographs of the optic canals in nine patients showed
canals of normal size in four patients, bilaterally small in
three, and unilaterally small in two. In the two patients with
unilaterally small canals, these corresponded to clinical
unilateral optic disc hypoplasia (fig. 7). The sella was normal
in all patients.

Discussion

The spectrum of disorders that comprise the syndrome of
septooptic dysplasia includes patients with optic nerve hy-
poplasia in combination with pituitary/hypothalamic dys-
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Fig. 7.—Optic canal views of patient with hypoplasia of left optic disc.

Left optic canal is relatively small.

function and/or midline cerebral structural anomaly. Sep-
tooptic dysplasia is a developmental disorder considered a
mild form of holoprosencephaly in which the prosencephalic
ventricle fails to expand normally into two telencephalic
ventricles [3]. This maldevelopment results in a single, an-
terior midline ventricle with various degrees of hemispheric
division.

The septum pellucidum and forebrain commissures nor-
mally develop from the lamina reuniens. The lamina reuniens
in turn develops as a mesodermal thickening on the dorsal
aspect of the anterior wall of the neural tube at about 6
weeks gestation. The septum pellucidum, which first ap-
pears at 18 weeks gestation, depends on the normal devel-
opment of the lamina reuniens and other complex preceding
events [3].

Histologic studies on the retina of these patients reveal
absence of ganglion cells which normally differentiate at
about 6 weeks gestation. The other layers of the retina are
normal. Presumed mechanical, genetic, or environmental
factors affect the normal development of the ganglion cells
and the lamina reuniens in patients with septooptic dyspla-
sia. This abnormal development causes hypoplasia of the
optic nerves and varying degrees of abnormality of the
septum pellucidum and corpus callosum.

Harelip, cleft palate, anophthalmia, and absence of olfac-
tory bulbs and tracts may be associated defects. Patel et al.
[7] described a patient with septooptic dysplasia who had
hypoglycemia and bilateral optic nerve hypoplasia in the
neonatal period. At autopsy, a grossly malformed microcys-
tic brain with absence of the olfactory bulbs and tracts and
partial agenesis of the corpus callosum was found. A thin
septum pellucidum was present. The optic nerves and
chiasm were severely atrophic. The anterior hypothalamus
was distorted with small clusters of primitive cells and foci
of heterotopic gray matter.

Colobomas of the optic discs and irides and hypoplasia
of the optic nerves and chiasm may occasionally occur in
both holoprosencephaly and septooptic dysplasia [14-16].
Most cases of septooptic dysplasia are sporadic and non-
familial and no specific etiologic factors have been identi-
fied. Anticonvulsant drugs [17] or quinine ingestion during
pregnancy [18] as well as severe maternal diabetes [19]
have been implicated as causes of bilateral optic nerve
hypoplasia.

The finding of pituitary hypothalamic dysfunction is prob-
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ably a manifestation of a midline defect which involves the
anterior hypothalamus [9, 20]. In an autopsy report, the
histologic findings in the anterior hypothalamus confirmed
this theory [7]. In our series, 12 of 22 patients had hormonal
deficiency. Human growth hormone (HGH) alone was defi-
cient in five of our patients, HGH in combination with adre-
nocorticotrophic hormone and thyroid stimulating hormone
was deficient in two patients, and five patients had combi-
nations of anterior pituitary hormonal deficiency and diabe-
tes insipidus. Pituitary/hypothalamic dysfunction led to ini-
tial presentation of eight patients. The dysfunction was
manifested by growth retardation and diabetes insipidus in
three cases each, and neonatal hypoglycemia in two pa-
tients who were later shown to have HGH deficiency.

Multiple pituitary hormonal deficits have been reported in
about 50% of patients with septooptic dysplasia and lack of
HGH reserve was noted in more than 60% [7]. The clinical
presentation of neonatal hypoglycemia in two of our patients
is of interest. This finding has been previously noted and is
probably due to lack of HGH and its antagonistic effect upon
insulin [7]. A patient with septooptic dysplasia and sexual
precocity was reported by Huseman et al. [20] who sug-
gested than when the midline defect extends into the pos-
terior hypothalamus and region of the mamillary bodies,
sexual precocity may result.

Visual impairment due to optic nerve hypoplasia was the
initial presenting manifestation in 11 patients. Optic nerve
hypoplasia is frequently manifested as roving eye move-
ments with rotating or pendular nystagmus. Other important
ocular features include esotropia and temporal field defects.
Eight patients had severe visual impairment in the first year
of life. In these cases, the parent’s suspicion that the child
might be blind prompted medical investigation. The other
three patients with ocular abnormalities were seen because
of poor vision at age 2'2 years in one, esotropia at age 5
years in one patient, and nystagmus and poor visual acuity
at age 20 years in the third.

Hypoplastic optic discs were found in all 22 patients,
predominantly unilateral in four and bilateral in the remain-
der.

Hemiparesis at birth was noted in five patients. In three
cases, it caused the initial medical investigation. Neurora-
diologic studies in four of these patients showed dilatation
of the corresponding lateral ventricle, a finding probably
representing underlying atrophy (fig. 3). The etiology of the
hemiparesis is obscure. The frequency with which it occurs
in this syndrome suggests an associated anomaly [21, 22].

Absence of the septum pellucidum in 15 of 19 patients
with characteristic flattening of the roof and pointing of the
inferior margin of the frontal horns of the lateral ventricles
was the most consistent neuroradiologic finding. Absence
of the septum pellucidum was initially considered an integral
part of the syndrome. However, it is now apparent that this
finding is not a constant feature [8, 20]. A normal septum
pellucidum was present in four of our cases. Enlargement
of the optic recess in six patients and persistence of a
primitive optic ventricle in two (fig. 4) is of interest as this is
the site of major structural abnormality. Good quality brow
up lateral tomograms of the anterior third ventricle are

AJNR:1, September/October 1980

necessary to appreciate this anomaly. Changes in the lateral
and third ventricles seen in septooptic dysplasia are similar
to those noted in the Chiari type Il malformation. These
changes include absence of the septum pellucidum, infero-
medial pointing of slightly enlarged frontal horns of the
lateral ventricles and an unusually large anteriorly placed
massa intermedia. An accessory anterior commissure in the
third ventricle described in the Chiari malformation was not
identified in our patients with septooptic dysplasia.

Unusually small optic chiasms and nerves were identified
in eight patients at pneumoencephalography and in two by
CT. This finding indicates the presence of hypoplasia of the
anterior visual pathways.

Enlargement of the chiasmatic cisterns has been de-
scribed as a feature of septooptic dysplasia [7, 9]. This
finding, however, is difficult to evaluate since these cisterns
are normally large in infants. The significant structural ab-
normalities can be shown by CT but details of the anterior
third ventricle cannot yet be appreciated with this method
[13]. Axial and coronal scans should be obtained when
assessing patients suspected of this syndrome. Plain radio-
graphs of the optic canals obtained in nine patients were
abnormal in five but did not contribute to the diagnosis. It is
of interest that unilateral optic nerve hypoplasia can be
associated with unilateral small optic canals.
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