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Optic disc anomalies and frontonasal dysplasia

Abstract
Aims—To document the optic disc abnormalities in patients with frontonasal
dysplasia in association with basal encephalocele.
Methods—Names and hospital numbers
of patients with midline clefts were obtained from the ophthalmology and genetics database. Six patients were identified
who had the following common findings:
midline facial cleft with midline cleft lip
and palate; hypertelorism; absent corpus
callosum; basal (sphenoethmoidal) encephalocele; and pituitary deficiency (five
out of six cases). Ophthalmic examination
was performed with fundal photography
where possible.
Results—Two patients had unilateral and
one a bilateral peripapillary staphyloma.
Two patients had bilateral optic disc hypoplasia and one appeared to have a peripapillary staphyloma in one eye and a
morning glory disc in the other.
Conclusion—Optic disc abnormalities
were found in all patients with this
constellation of clinical findings. This
association appears to represent a distinct
subgroup within the spectrum of frontonasal dysplasia. The presence of midline
facial anomalies and any dysplastic disc
should alert the physician as to the
presence of an encephalocele.

distinct subgroup of frontonasal dysplasia. It is
rare for optic disc abnormalities to occur in the
median facial cleft syndrome in the absence of
an encephalocele. Some authors have defined
this entity as part of the facial clefting
syndromes.5 The optic disc abnormality described in the majority of these cases is of the
morning glory type.6–12 However, peripapillary
staphyloma13 14 and optic disc hypoplasia have
also been described14 15 with this association.
We have reviewed the ophthalmological
findings in six cases of midline craniofacial
clefting seen at Great Ormond Street Hospital
for Children in the past 10 years to document
the optic disc abnormalities and discuss their
possible embryological origin. The general
clinical details of these cases are discussed
elsewhere.16
Material and methods
The names and hospital numbers of patients
seen at Great Ormond Street Hospital with
midline facial clefting were located from the
databases for the departments of ophthalmology and clinical genetics. The notes and facial
photographs, where possible, were reviewed.
Results
Six patients were identified who had the
following common findings: midline facial cleft
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Frontonasal dysplasia was a term suggested by
Sedano et al 1 in 1970 to describe a group of
patients with midline facial clefting. It has a
wide clinical spectrum in which there may be
marked hypertelorism, primary telecanthus, a
broad nasal tip which is frequently cleft,
median cleft upper lip and premaxilla, median
cleft palate, anterior or basal encephalocele,
and agenesis of the corpus callosum. These
abnormalities can be present in any combination or severity although hypertelorism is a
constant feature. The pathogenesis is unknown
but it is possible that a primary neural crest
migration defect or a fetal ischaemic episode
inhibiting cell migration is the initial event.2 A
“non-separation” theory which assumes that,
during closure of the neural tube, the ectodermal elements fail to separate or that the craniopharyngeal canal persists have also been
proposed to account for the variety of clinical
signs.3 Most cases are sporadic although rare
familial cases4 have been described in a patient
with frontonasal dysplasia.
The association of midline clefting with
basal (sphenoethmoidal) encephalocele and
optic disc abnormalities seems to represent a

Figure 1 Magnetic resonance imaging scan clearly
showing basal encephalocele pushing down between the
optic nerves.
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Table 1

Summary of ophthalmic findings
Eye

Visual acuity

Ultrasound scan

Size of optic disc

Fibroglial tissue

Vascular pattern

Pigmentation

1

Right
Left

6/9
6/60

Normal
Deep excavation

Normal
Normal

NA
Absent

Normal
Normal from disc, sharp
bend over edge
Normal from disc, sharp
bend over edge for both
eyes
Normal
Normal
Normal
Normal from disc, sharp
bend over edge
Normal
Normal
Sharp bend over edge, slight
radiality
Abnormal radial
configuration

Nil
Walls with RPE
change
Both with RPE change
in walls of depression

2

3
4
5
6

Right

6/18

Deep excavation

Normal

+ present

Left

6/18

Deep excavation

Normal

Absent

Right
Left
Right
Left

6/9
6/18
6/9
3/60

Normal
Normal
Normal
Deep excavation

Small
Small
Normal
Normal

NA
NA
NA
Absent

Right
Left
Right

6/9
6/9
6/18

Normal
Normal
Deep excavation some tissue

Small
Small
Slightly enlarged

NA
NA
+ present

Left

HM

Shallow excavation with
tissue within it

Enlarged

+++ present

Nil
Nil
Nil
Walls with RPE
change
Nil
Nil
RPE change in walls of
depression
Peripapillary annulus
RPE change

with midline cleft lip and palate; hypertelorism;
absent corpus callosum; basal (sphenoethmoidal) encephalocele and pituitary deficiency
(five out of six cases). Ophthalmic examination
was performed with fundal photography where
possible and a summary is found in Table 1.

Figure 2 Encephalocele visible in the roof of the mouth.
Cleft nose and hypertelorism. Note normality of each
individual nostril.

Figure 3 Peripapillary staphyloma. Deep excavation with
a relatively normal papilla in the base.

Figure 4

Abrupt edge to a deep peripapillary staphyloma.

Discussion
We describe six patients with midline facial
clefts and basal (sphenoethmoidal) encephalocele (Fig 1) all of whom had optic disc
abnormalities. The midline clefting (Fig 2)
appears to be similar to that described by previous authors.6–15
In the first three cases fundal examination
revealed a deep depression of the posterior
pole with a relatively normal appearing papilla
in the base. Two of the cases were unilateral
and one bilateral. There was no accumulation
of prepapillary glial tissue and the walls and
edges of the staphylomas showed alterations in
the choroid and retinal pigment epithelium
(Fig 3). The margins were abrupt and irregular
(Fig 4) and the retinal vessels had a normal
pattern curve when passing through it. The
appearances were consistent with peripapillary
staphyloma. This condition is distinguished
from morning glory disc by its greater depth,
the absence of prepapillary and peripapillary
vascular and glial alterations and the presence
of a relatively normal optic disc in the base.
Peripapillary staphyloma is usually an isolated
malformation and this seems to be one of the
few CNS malformations that can give rise to it.
In case 4 (Fig 5) there was a morning glory
type optic disc anomaly in the left eye with an
enlarged disc, glial tissue at the centre, a radial
vessel pattern, and a surround of chorioretinal
pigment change. In the right eye there was
more of a peripapillary staphyloma appearance
with a far deeper excavation although there was
a radial pattern to the vessels and a small
amount of glial tissue.
Morning glory disc is a term introduced by
Kindler17 consisting of an enlarged excavated
disc with fibroglial appearing tissue at its
centre, an elevated subretinal peripapillary
annulus of chorioretinal pigmentary change,
and abnormal vessels radiating outwards. This
congenital anomaly was likened to the withering morning glory flower from which it derives
its name. A spectrum of changes have been
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Band atrophy with optic nerve hypoplasia.

Figure 7

Moderately severe optic nerve hypoplasia.

Figure 5 Left eye shows an enlarged disc, glial tissue in the centre, a radial vessel pattern,
and a surround of chorioretinal pigment change. The right eye shows more of a perpapillary
staphyloma appearance with a deeper excavation and far less glial tissue.

described in the morning glory disc.18 19
Peripapillary staphylomas are not commonly
associated with other ocular or systemic
anomalies20 although there are reports of its
association with midline clefting problems.13 14
Brodsky et al 14 have also described atypical
retinochoroidal coloboma in five patients with
dysplastic discs and transsphenoidal encephalocele. We found this to be present in only one
of our cases.
The relatively normal appearance of the disc
and vessels in peripapillary staphyloma suggest
that the development of these structures is
complete before the onset of the staphylomatous process.21 Pollock21 has argued that the
clinical features of peripapillary staphyloma are
most consistent with diminished peripapillary
structural support perhaps resulting from
incomplete diVerentiation of sclera from the
posterior neural crest cells or a neural migration problem. However, in addition to these
classic descriptions of peripapillary staphyloma
and morning glory disc, intermediate forms
have been observed.22
In cases five and six there was a bilateral
optic disc hypoplasia (Figs 6 and 7). This is
known to be associated with midline problems
as in de Morsier’s syndrome of septo-optic
dysplasia. It has also been described in frontonasal dysplasia15 and in patients with midline
clefting and basal encephaloceles.14 Optic
nerve hypoplasia is a condition which results
from an excessive loss of ganglion cell axons
from the optic nerve before its full development. This can occur as a result of an insult
anywhere along the developing visual system
from the retinal ganglion cell to the visual
cortex.23 Hot and Good24 have highlighted the
problem in deciding if the condition is really a
primary optic nerve hypoplasia or a very early
optic atrophy. In fact when the degree of hypoplasia is reviewed in Figure 6 the disc is quite
hypoplastic suggesting an earlier insult than in
Figure 7 where the disc is less hypoplastic but
also shows band atrophy.
We have therefore observed combined clinical characteristics of: absent corpus callosum;

cleft palate and lip; sphenoethmoidal encephalocele; and pituitary problems in association
with more than one type of optic disc anomaly.
This would suggest the embryological origins
of these disc abnormalities may not be so
dissimilar. The various clinical features described probably represent secondary consequences as a result of a cascade of disruption to
normal development with the likely primary
event disruption of the morphogenesis of the
frontonasal process. Itakura et al 11 have
suggested that if the sphenoid encephalocele
prevents fusion of the palate, which precedes
formation of the optic nerve, then the later
development of the optic nerve could be
abnormal. However, the variability of the optic
disc abnormalities in these cases is diYcult to
ascribe to a single cause and seems likely to
result from the interplay of several diVerent
factors:
(1) The exact timing in development when the
insult occurs.
(2) The nature, duration, and intensity of the
insult.
(3) The exact position and size of the resulting
encephalocele. Reviewing the computed
tomogram and magnetic resonance image
did not reveal any obvious diVerence in
encephalocele size or position to account
for the diVering clinical appearances.
Small positional diVerences that are crucial very early in development may become
undetectable after birth.
(4) Mechanical dragging or tethering of the
optic nerve as the face grows leading to a
peripapillary staphyloma or morning glory
disc.
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(5) A physical obstruction and resulting pressure eVect caused by the encephalocele
leading to secondary death of axons and
optic nerve hypoplasia.
In summary, we found optic disc abnormalities
in all our patients with midline facial clefting
and basal encephalocele. The changes consisted of a spectrum including peripapillary
staphyloma, morning glory disc, and optic
nerve hypoplasia. The presence of midline
facial anomalies—for example, cleft lip or palate with any dysplastic optic disc anomalies,
should alert the physician to the presence of a
basal encephalocele. Hypertelorism is usually
present but may be mild and inconspicuous.
This association appears to represent a distinct
subgroup within the spectrum of frontonasal
dysplasia.
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