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Early prenatal diagnosis of oculoauriculofrontonasal
syndrome by three-dimensional ultrasound
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ABSTRACT

Oculoauriculofrontonasal syndrome is a rare develop-
mental field defect that represents an abnormal morpho-
genesis of the frontonasal eminence. It consists of features
of both oculoauriculovertebral spectrum and frontonasal
malformation. A few cases in the literature have described
this syndrome, but to the best of our knowledge the
present case is the first early prenatal diagnosis of this
severe condition using three-dimensional ultrasonogra-
phy. Copyright © 2004 ISUOG. Published by John Wiley
¢ Soms, Ltd.

CASE REPORT

The mother was a 42-year-old woman, gravida 2 para 1,
who conceived through a donor sperm insemination.
A transabdominal ultrasound examination for nuchal
translucency screening at 11 + 5 weeks’ gestation showed
an abnormal profile. The nasal bone and maxilla could not
be seen, and there was severe micrognathia. Transvaginal
ultrasound also showed a facial cleft. No other fetal
abnormalities were visualized. Chorionic villus sampling
was performed and revealed a normal female karyotype
(46,XX).

A three-dimensional (3D) ultrasound scan (GE Voluson
730, GE Medical Systems, Waukesha, WI, USA) was
undertaken to better delineate the extent of the facial
abnormality. This showed a very extensive craniofacial
abnormality, including a hypoplastic mandible and a
large facial cleft extending from the upper lip to
the inner canthus of the right eye. There was severe
hypertelorism, low-set ears and an abnormally shaped
nose with a single nostril (Figures 1a and 2a). The
images were reviewed with the parents, who felt that

the 3D images, compared to the two dimensional (2D)
images, enabled them to better appreciate the extent
of the abnormality. The differential diagnosis prenatally
included Treacher Collins syndrome, agnathia otocephaly
and amniotic band syndrome. After much consideration,
including consultation with professionals in medical
genetics, craniofacial surgery and medical imaging, the
parents elected to terminate the pregnancy at 18 weeks’
gestation.

The autopsy confirmed the large facial cleft, severe
hypoplasia of the maxilla and mandible, bifid nose
with absent left nostril, low-set ears with microtia and
preauricular skin tag, no left orbit or eyelid, absent right
eyelids, hypoplasia of the optic nerves and micrognathia
(Figures 1b and 2b). The brain was normal and the corpus
callosum was present. No other significant abnormalities
were found. The findings were consistent with the
oculoauriculofrontonasal syndrome (OAFNS).

DISCUSSION

The term OAFNS was first coined by Carey and Yong!
in 1981, and consists of features of both frontonasal
malformation (FNM) and Goldenhar syndrome (ocu-
loauriculovertebral spectrum, OAVS). The first report
of this combination of clinical manifestations was by
Gupta et al.? in 1968, and 25 cases have been reported
to date'~7. These cases were isolated, apart from one
recurrence.®

FNM is an etiologically heterogeneous developmental
field defect caused by an abnormal development of the
frontonasal eminence®. It consists of midfacial anomalies
that involve the eyes, nose, forehead and occasionally the
brain’. The common features are orbital hypertelorism
and an abnormal nose (bifid or cleft), and occasionally
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Figure 1 Three-dimensional ultrasound image showing hypertelorism and a large facial cleft (a). Frontal view of face at postmortem
examination. The brow ridge and nasal bridge are absent and no left nostril is seen. The right eye is displaced laterally and the eyelids
are absent (b).

Figure 2 Three-dimensional image of the fetal profile (right side) showing large facial cleft and retrognathia (a). Right side of head at
postmortem showing lateral displacement of right eye, lack of zygomatic arches, malformation of nose and mouth and pronounced
micrognathia. The right ear is very low set and the pinna consists only of ridges of skin with no external auditory meatus (b).
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Table 1 Abnormalities reported in frontonasal malformation
(FNM), oculoauriculovertebral spectrum (OAVS) and
oculoauriculofrontonasal syndrome (OAFNS) in comparison
to the present case

Present

Abnormalities FNM OAVS OAFNS case

Malar, mandibular, maxillary — + 11/20 +
hypoplasia

Facial asymmetry - + 12/25 +

Cleft lip/palate + + 13/20 +

Epibulbar dermoid - + 17125 -

Ear abnormalities, microtia/ + + 25/25 +
preauricular tags/pits

Notched/broad nasal tip + - 20/25 -

Vertebral abnormalities - + 3/18 -

Brain abnormalities + + 7125 -

cleft lip. In severe cases, an anterior encephalocele may be
present.

OAVS is a non-random association of abnormalities
involving the first and second branchial arches. It encom-
passes a broader range of defects that include hemifacial
microsomia and Goldenhar’s syndrome’. The most com-
mon findings in this condition are epibulbar dermoids,
cleft lip/palate, mandibular hypoplasia, facial asymme-
try and occasionally midbrain lipoma, encephalocele and
vertebral defects.

OAFNS has been described as a combination of both
FNM and OAVS. However, the pattern of malformation
primarily involves the craniofacies; the reported cases
have no cardiac abnormalities or encephaloceles, and
only occasional vertebral defects (two cases)® (Table 1).
The etiology of this condition is unknown and, apart
from two siblings born to the same diabetic mother®, no
recurrence has been reported. The findings in the present
case are consistent with OAFNS (Table 1).

Although there have been several reports of postnatal
diagnosis, prenatal diagnosis of this condition has not
previously been reported. In the present case, the fetal
position and maternal body habitus, especially at this
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early gestation, did not allow us to establish views
of the face by conventional 2D techniques. With the
use of 3D ultrasound the surface rendering permitted
us to appreciate the extent of the defect much more
clearly than with 2D ultrasound, and provided critical
information that enabled the couple to make an informed
decision with respect to management of the pregnancy.
The present case also illustrates the importance of
evaluation of the fetal profile at the time of the 11-14-
week scan and the benefits of early and accurate
diagnosis.
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