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Cebocephaly: CT and Sonographic Findings

Scott J. McCorkell," Arne Ohlsson,? and Franz Probst*’

Cebocephaly is a rare congenital abnormality combining a
severe midline facial malformation and prosencephaly. Com-
puted tomographic (CT) and sonographic findings in this
syndrome are described.

Case Report

A 2760 g female infant was born at term to a gravida 6 para 5
mother after a normal pregnancy with no history of exposure to
alcohol, teratogens, or ionizing radiation. Abnormal findings on phys-
ical examination were slight hypertonicity, respiratory distress in room
air, and microcephaly (head circumference < —3 SD). The hard palate
was intact. The anterior and posterior fontanelles were small, and
hypotelorism was present. A single midfacial nostril was clinically
patent but to assure adequate ventilation an oral airway was inserted

Fig. 1.—A, Typical facies of cebo-
cephaly. Single nostril, microcranium, se-
vere hypotelorism, and fused eyebrows.
Oral airway is present. B, Plain skull film.
Close-set orbits and hypoplasia of sphe-
noid bones. Single optic canal.

(fig. 1A). Chromosomal analysis was normal. The infant died of
respiratory failure at 3 days of age.

Skull films showed severe hypotelorism, a single nostril, and hy-
poplasia of the sphenoid bone and maxilla (fig. 1B). A CT scan of the
face and brain demonstrated the intact palate and single nostril with
generalized hypoplasia of the facial bones. There was superior and
medial fusion of the orbits with absence of ethmoidal structures.
Separate optic nerves originated from normally formed globes but
fused into a single structure before entering a single optic canal (fig.
2A). Scans through the midcranium showed an undivided thalamus
and no third ventricle. A large single ventricle was present, surrounded
by a small amount of undivided cerebral cortex. A large dorsal sac,
filled with cerebrospinal fluid, occupied the rest of the intracranial
space. The dorsal sac was connected to the single ventricle and
separated from subdural fluid by a thin membrane (fig. 2B). A ser-
piginous central venous structure, the deformed vein of Galen, was
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well demonstrated after intravenous administration of contrast ma-
terial. Scans at higher levels (not shown) failed to show midline
structures such as the septum pellucidum or falx cerebri. Posterior
fossa structures were present and normal. Sonography (fig. 3) con-
firmed the presence of an undivided thalamus, single ventricle, and
showed the dorsal cyst well.

Discussion

Cebocephaly belongs to a spectrum of midline cerebrofacial
malformations that have been well recognized for centuries
due to their characteristic appearance. Greek writers were
familiar with at least one form, although it is unlikely that an
individual afflicted with cyclopia could obtain adulthood as in
Homer's Odyssey. DeMeyer [1] classified the cerebrofacial
malformations in order of descending severity: cyclopia, eth-
mocephaly, cebocephaly, median cleft lip, and orbital hypo-
telorism with hypoplastic intermaxillary segment.
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Fig. 2.—CT scans. A, Medial fusion of
orbits. Ethmoid air cells are absent. Optic
nerves are incompletely divided and fuse
before entering single optic canal. B, At
level of midcranium. Anteriorly, single
ventricle (arrow 1) is surrounded by un-
divided brain substance. Parts of cerebro-
spinal fluid-filled dorsal sac (arrow 2).
Undivided thalamus (arrow 3); enlarged
and serpiginous vein of Galen after con-
trast enhancement (arrow 4).

Fig. 3.—A, Coronal sonogram. Single
ventricle (arrow 1) and undivided thala-
mus (arrow 2). B, Sagittal sonogram. Sin-
gle ventricle (arrow 1), undivided thala-
mus (arrow 2), and dorsal sac (arrow 3).

Cyclopia, ethmocephaly, and cebocephaly are consistently
associated with severely malformed brains of the prosen-
cephaly spectrum. The presence of prosencephalic brains in
infants with the other two malformations is variable. Prosen-
cephalic brains may also occur with normal facial struc-
tures [2].

The clinical characteristics of cebocephaly are a flat rudi-
mentary nose with a single nostril, extreme orbital hypotelor-
ism, fused eyebrows, and trigonocephaly (fig. 1A). Corre-
sponding internal orbitofacial abnormalities, best seen with
CT, include posteriorly fused or incompletely separated optic
nerves and optic canals and hypoplasia or absence of ethmoid
air cells, nasal septum, and turbinates. A dysplastic hard
palate and hypoplasia of the maxilla may also be present.

Newborn infants with prosencephaly may have difficulty
maintaining homeostatic functions due to dysmorphic
changes in diencephalic and brainstem centers. Wide swings
in body temperature and endocrine insufficiencies have also
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been described. Associated dysplasias or hypoplasias of the
pituitary, thyroid, and adrenal glands are sometimes present
[3]. Malformations of the genital structures and viscera have
also been reported [4]. In this case, although there were no
extracranial abnormalities, the infant was unable to maintain
body temperature and died from impaired respiratory function.

Chromosomal abnormalities including trisomy of chromo-
somes 13 and 18 have been associated with cebocephaly
[5]. However, since cebocephaly also occurs with normal
karyotypes it is not thought to be the result of a specific
chromosomal aberration. Both gene mutations and environ-
mental factors such as drugs and ionizing radiation have been
suggested as a cause. Thalidomide [6] and alcohol [7] can
produce similar cerebrofacial malformations in animals. This
may be of clinical importance as experimentally induced de-
fects resemble severe forms of fetal alcohol syndrome in
humans. Our patient was not exposed to alcohol, drugs, or
ionizing radiation antenatally.

Although all neuroimaging methods can demonstrate the
intracerebral abnormalities in cebocephaly, sonography is
easy to perform and shows the dorsal sac particularly well.
CT demonstrates both the brain and facial abnormalities.

Cebocephaly is usually fatal in the early neonatal period but
survival to age 8 months has been reported [8]. The single
nostril is often obstructed and is functionally similar to com-
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plete choanal atresia. The decision to intubate a child affected
with cebocephaly should be tempered with the knowledge
that prosencephalic brain malformations always accompany
the typical facies of cebocephaly.
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