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ABSTRACT

Visualization of the fetal face with three- and four-dimen-
sional (3D/4D) ultrasound is a unique experience for both,
the parents-to-be and the operator. While the future parents
are primarily interested in seeing the surface of the fetal face
and facial movements, the operator uses the different display
modes for a precise fetal malformation check. The multipla-
nar mode with a simultaneous display of the three perpen-
dicular planes allows an accurate demonstration of a normal
or an abnormal fetal profile. Even if an image of the fetal face
is acquired in an oblique position, the stored volume can be
rotated by the rotational controls in all three directions, until
the face is seen precisely in the median plane. The differ-
ent surface modes enable the operator to detect abnormal
protuberant structures or surface defects, while the trans-
parent mode (maximum mode) reveals ossification defects.
During a targeted ultrasound examination of the fetal face,
five different regions have to be assessed: the forehead,
orbits and eyes, nose, mouth, and chin. With 3D ultrasound
the following fetal anomalies can be detected: anomalies
including the forehead (anencephaly, protuberant forehead,
abnormal metopic suture, frontal encephalocele/meningo-
cele), anomalies of the orbits and the eyes (orbital hypopla-
sia/microphthalmia, hypertelorism, hypotelorism,cataract,
nasolacrimal cyst/dacryocystocele,cyclopia/proboscis),
abnormalities of the nose (flat nose, absent nasal bone),
abnormalities of the mouth (cleft lip/cleft palate, epigna-
thus, macroglossia, chin anomaly (retrognathia/micro-
gnathia). 3D ultrasonography allows a comprehensive
evaluation of the fetal face with different display modes.
In contrast to 2D ultrasound, 3D ultrasound enables a
detailed demonstration of the soft tissue of the fetal face
and thus contributes to a better understanding of the mal-
formation by both the physician and the future parents.
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INTRODUCTION

Visualization of the fetal face with 3D /4D ultrasound is
a unique experience for both, the parents-to-be and the
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operator. While the future parents are primarily interested
in seeing the surface of the fetal face and facial move-
ments, the operator uses the different display modes for a
precise fetal malformation check.! The multiplanar mode
with a simultaneous display of the three perpendicular
planes allows an accurate demonstration of a normal or
an abnormal fetal profile. Even if an image of the fetal
face is acquired in an oblique position, the stored volume
can be rotated by the rotational controls in all three direc-
tions, until the face is seen precisely in the median plane.
The different surface modes enable the operator to detect
abnormal protuberant structures or surface defects, while
the transparent mode (maximum mode) reveals ossifica-
tion defects.

During a targeted ultrasound examination of the
fetal face, five different regions have to be assessed: the
forehead, orbits and eyes, nose, mouth, and chin.

ANOMALIES INCLUDING THE FOREHEAD
Anencephaly

Anencephaly is the most common and severe anomaly
of the central nervous system with an incidence rate of
1:1000 births. The surface demonstration of the fetal head
shows an absent superior vault, the missing cerebrum and
large bulging eyes (“frog eyes”) (Fig. 1). The respective
ultrasound appearance of the face has also been described
as “Mickey Mouse face”.? Anencephaly can be detected
as early as 9-10 week’s gestation.>*

Fig. 1: Surface view (HDlive) of an anencephalus
at 30 weeks’ gestation
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Fig. 2: Achondroplasia (37 weeks’ gestation). The profile (lateral
surface view) of the fetal face shows pronounced frontal bossing

Protuberant Forehead

The term frontal bossing refers to the development of an
unusually pronounced forehead caused by an enlarge-
ment of the frontal bone. In several cases, it has been
observed in conjunction with abnormal enlargement
of other facial bones. A protuberant forehead may be
observed in different fetal abnormalities, such as achon-
droplasia, Crouzon syndrome, Fragile X syndrome,
Hurler syndrome, Marfan syndrome, Pfeiffer syndrome,
Rubinstein-Taybi syndrome, and Russell-Silver syn-
drome. Moderate frontal bossing may also be seen in
some normal fetuses.

Sonographically, frontal bossing is best seen in a
side view (Fig. 2), but it can also be unambiguously
demonstrated in a frontal surface view.

ABNORMAL METOPIC SUTURE

The metopic suture can be demonstrated in the transpar-
ent mode from a front view (Fig. 3).

Wide Metopic Suture

Wide V-, Y- and U-shaped metopic sutures have been
observed in fetuses with facial defects involving the
orbits, nasal bones, lip, the palate, and mandible, as well
as in fetuses with cerebellar abnormalities (Chaoui).” A
wide V-shaped metopic suture can also be observed in
fetuses with chromosomal defects (Fig. 3A) or in those
with osteogenesis imperfecta type II.

Narrow Metopic Suture

Premature closure of the suture (craniosynostosis) or
the presence of an additional bone between the frontal
bones may be a sign for holoprosencephaly and abnor-
malities of the corpus callosum.” Premature closure of the

Figs 3A and B: Transparent demonstration of the skull from a front
view.(A) Wide V-shaped metopic suture in a fetus with trisomy 22
(20 weeks’ gestation); (B) Premature closure of the metopic suture
in Apert syndrome (37 weeks’ gestation)

metopic suture is also found in Apert syndrome (Fig. 3B).
Fetal neurosonography is mandatory in all fetuses with
craniosynostosis.

Frontal Encephalocele/Meningocele

Frontoethmoidal encephalocele represents a frontal skull
defect with herniated brain substance. This is in contrast
to frontal meningocele where the herniation contains only
leptomeninges with cerebrospinal fluid. The incidence of
frontoethmoidal encephalocele is 1:40,000 live births.® The
presence of a frontal lesion has been observed in 15% of
all encephaloceles.”

A frontoethmoidal encephalocele is identified sono-
graphically as a cystic solid mass between the orbits. In
the presence of a frontal meningocele, only a hernial sac
filled with liquid is observed between the orbits (Fig. 4A).
In both findings, a skull defect is visualized behind the
protrusion (Fig. 4B).

ANOMALIES OF THE ORBITS AND THE EYES

Orbital Hypoplasia/Microphthalmia

In orbital hypoplasia, the orbital size ranges below the 5th
percentile and the eye may be abnormally small (Fig. 5).%
The most extreme situation is encountered in anophthal-
mia where the eye is completely missing from the orbit.
Microphthalmia may occur as an isolated abnormality,
butis also seen in chromosomal defects (trisomy 13, trip-
loidy), holoprosencephaly and various other syndromes.’

Hypertelorism

Hypertelorism is defined as an abnormally increased
interorbital distance (inner and outer orbital distances)
above the 95th percentile.® A number of different fetal

Donald School Journal of Ultrasound in Obstetrics and Gynecology January-March 2019;13(1):34-40

35



E Merz, S Pashaj

Figs 4A and B: Frontal meningocele at 34 weeks’ gestation. (A) Sur-
face side view (HDlive Studio), showing cystic mass in front of the
orbits. Only liquid but no brain tissue is seen inside the herniated sac;
(B) Transparent view of the fetal face, demonstrating the bony defect
between the orbits (<)

anomalies associated with hypertelorism has been
described: chromosome anomalies, various syndromes
(e.g., Apert syndrome, Crouzon syndrome), ethmoidal
encephalocele and facial haemangioma.’

Ultrasonic measurements of the inner and the outer
orbital distances can be performed in both the coronal
(Fig. 6A) and axial demonstration of the orbits.

The high risk for associated malformations requires

both, a targeted ultrasound examination and karyotyping.

Hypotelorism

Hypotelorism is defined as a decreased interorbital
distance below the 5th percentile.® There is a high risk
for associated malformations (chromosome anomalies,

Figs 6A and B: (A) Enlarged interorbital distance (34 mm)
revealing hypertelorism (transparent mode, 32 weeks’ gestation);
(B) Reduced interorbital distance (8 mm) showing hypotelorism
(silhouette mode,28 weeks’ gestation)

Fig. 5: Orbital hypoplasia right (). Axial surface view, showing
small orbita size (right) in comparison to normal orbita (left). 33
weeks’ gestation

holoprosencephaly, microcephaly, and Meckel syn-
drome.? As in hypertelorism, measurements of the inner
and the outer orbital distances can be performed in the
coronal (Fig. 6B) or axial demonstration of the orbits.

Cataract

A cataract is an opacification of the crystalline lens in the
eye. Cataracts represent a rare fetal condition that may be
caused by intrauterine infections (cytomegaly, rubella,
varicella), and chromosome abnormalities (trisomies 13,
18, 21), or it may form a part of a syndrome.'**>

A beginning cataract appears sonographically as a
hyperechoic dot in the fetal lens, and a complete cataract

is visualized as a solid hyperechoic disc in the lens (Fig. 7).

Fig. 7: Cataract (hyperechoic disk) in the right lens (). Surface
rendered image. 33 weeks’ gestation
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Fig. 8: Dacryocystocele in the inferomedial canthus left (=).
Surface/transparent view of the face.31 weeks’ gestation

Nasolacrimal Duct Cyst/Dacryocystocele

The nasolacrimal duct cyst is a unilateral or bilateral
benign cyst of the nasolacrimal duct. Embryogenesis
is attributed to the failure of the valve of Hasnerat the
distal end of the nasolacrimal duct. In dacryocystocele,
there is an obstruction of the lacrimal drainage system
both above (Rosenmuller valve) and below the sac (valve
of Hasner).!017

A lacrimal duct cyst/dacryocystocele appears sono-
graphically as a cystic mass in the inferomedial canthus
(Fig. 8). Dacryocystoceles are typically not identifiable
until 30 weeks’ gestation.'® In view of the fact that they
may be a part of various syndromes, the investigator
should carefully examine the fetus for other associated
anomalies."

Cyclopia/Proboscis

Cyclopia is a rare facial abnormality characterized by
the failure of the embryonic prosencephalon to properly
divide the orbits of one eye into two cavities. Instead of
the nose, a proboscis is usually present,i.e., a trunk like
appendage in the midline of the face originating above
the eye level. Cyclopia and proboscis occur in association
with holoprosencephaly.?*?!

Ultrasound of the fetal face reveals a single orbit that
is best demonstrated in the coronal or axial transparent
view (Fig. 9A). The proboscis is best seen in a lateral
surface view (Fig. 9B).

NOSE ABNORMALITIES

Flat Nose (lat Profile)

Aflat profile is a known marker for a chromosomal abnor-

mality (trisomy 21) in the second trimester.”* >

Figs 9A and B: Cylcopia with proboscis (24 weeks’ gestation).
(A)Transparent view of the face, showing one central orbit (=2);
(B) Lateral surface view of cyclopia with proboscis (HDlive)

One of the main advantages of 3D ultrasound tech-
nologyis the ability to provide the operator with a true
median plane of the face, using the multiplanar mode.!
After identification of the precise profile in the
multiplanar mode, several fetal measurements
can be performed to confirm a flat profile.?*2°
A frontal fetal facial angle of >145° identified in the second
trimester should raise suspicion for trisomy 21.%*

A flat face can also be demonstrated with the surface
mode from a lateral view (Fig. 10).

Every flat profile requires a targeted ultrasound exam-
ination with a diligent search for additional anomalies,
and fetal karyotyping should be performed.

Absent Nasal Bone

Missing ossification of the two bilateral nasal bones is a
further marker for trisomy 21.2728

3D ultrasound allows the identification of an absent
nasal bone in both the multiplanar and the transparent

mode (Fig. 11).

Fig. 10: Surface view of a fetus with trisomy 21, showing a flat
profile (34 weeks’ gestation)
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Fig. 11: Absent nasal bone in trisomy 21(O). Transparent side
view (16 weeks’ gestation)

ABNORMALITIES OF THE MOUTH

Cleft lip/Cleft Palate

Orofacial clefts are one of the most common congenital
anomalies. The group of orofacial anomalies is heteroge-
neous. It comprises “typical” orofacial clefts [cleft lip (CL),
cleft lip and cleft palate (CLP) and cleft palate only (CP)],
as well as “atypical” clefts (median, transversal, oblique
and other Tessier facial clefts).?’

Both typical and atypical clefts can occur as an isolated
anomaly, as part of a sequence of the primary defect,
or as multiple congenital anomalies.”” More than 300
syndromes are associated with facial clefting. The most
common chromosomal aberrations with orofacial clefts
are trisomy 13, trisomy 18 and trisomy 21.%°° Cleft lip
and cleft palate can be unilateral, bilateral or median.

The ultrasound demonstration of different cleft lips is
most successful in the surface mode (Fig 12).3! The detec-
tion of cleft palate is more difficult, particularly in the
presence of an isolated cleft palate. Several 3D techniques
have been described for the detection of cleft palate.!#23°
The defect can be demonstrated in different modes: the
multiplanar mode, tomographic mode, surface mode,
and Omniview /VCR mode.>® The defect is most readily
demonstrated when the fetus is yawning and the oral
cavity is filled with amniotic fluid (Fig. 13).

Fetal karyotyping is recommended with a view to the
risk for a chromosomal abnormality.

Epignathus

Epignathus is a rare type of teratoma arising in the oral
cavity. In most cases, it is a benign tumor. However,
it is associated with high mortality and morbidity
rates because of severe airway obstruction and other

Figs 12A to C: Surface views (HDlive) of different cleft lip. (A) cleft
lip right (30 weeks’ gestation); (B) Cleft lip left (29 weeks’ gestation);
(C) Bilateral cleft lip (25 weeks’ gestation)

malformations.*® Rare malignant cases have also been
described in the literature.’”

The 3D surface mode shows a solid tumor in front of
the fetal mouth (Fig. 14).

Macroglossia

Macroglossia is a disorder characterized by an abnormal
enlargement of the tongue. It may occur as an isolated
and sporadic trait, as a familial trait, or in association with
Beckwith-Wiedemann syndrome® or Down syndrome.*

Ultrasound demonstration of macroglossia is best
achieved in the surface mode and demonstrates an
enlarged tongue in the open mouth (Fig. 15).

Chin Anomaly
Micrognathia/Retrognathia

Both micrognathia and retrognathia involve abnormal,
arrested development of the mandible. Micrognathia

Fig. 13:Tomographic demonstration of a yawning fetus with cleft
palate (34 weeks’ gestation). The parallel sagittal planes of the face
reveal a central defect of the palate ()

38

-3



DSJUOG

Anomalies of the Fetal Face

Fig. 14: Surface view of an epignathus arising as a solid mass
from the oral cavity (22 weeks’ gestation)

{,

Fig. 16: Micrognathia at 24 weeks’ gestation. The lateral surface
representation shows small mandible

refers to the size of the mandible whereas retrognathia
refers to its position in relation to the maxilla (Paladini).*

Micrognathia is frequently associated with a number
of different syndromes, skeletal and neuromuscular dis-
eases, as well as with chromosome anomalies (primarily
trisomy 18).3-41

The sonographic diagnosis can be made on a subjec-
tive or objective basis. The subjective diagnosis is carried
out by evaluating the midsagittal view of the facial profile
and by assessing the geometric relationship between
the mandible and the rest of the profile (Fig. 16). For an
objective diagnosis, both the inferior facial angle (IFA)*?
and the jaw index® are used.

When micro-/retrognathia is detected, a detailed
search for additional fetal abnormalities and fetal karyo-
typing is required.

CONCLUSION

3D ultrasonography allows a comprehensive evaluation
of the fetal face with different display modes. In contrast
to 2D ultrasound, 3D ultrasound enables a detailed

Fig. 15:Macroglossia in a fetus with trisomy 21 (27 weeks’
gestation). The surface rendered image shows permanently open
mouth with protruding enlarged tongue

demonstration of the soft tissue of the fetal face and thus
contributes to a better understanding of the malforma-
tion by both the physician and the future parents.’!
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