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ABSTRACT
This article discusses normal facial anatomy and the facial abnormalities, which can be diagnosed by 2D and 3D ultrasound. As the
neonatal face is so visible one has to do a careful survey of the fetal face with all possible modalities to enhance the sonographer's
expertise. Facial anomalies can be the tip of an iceberg with the diagnosis prompting evaluation for chromosomal abnormalities.
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•
•
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•
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•

•

Causes extreme parental distress because of it being so
visible.
Examination of the fetal face is extremely important to
demonstrate whether the fetus is normal or is it a part of
aneuploidies or syndromes.1,2
Chromosomal abnormalities are present in 32 to 77% of
fetuses with facial defects depending on the type of defect.3
Imaging at 16 to 18 weeks of gestation can delineate the
detailed facial anatomy4 (Figs 1 and 2).
Primarily three views are taken to evaluate the fetal face
that include coronal view, transverse view and sagittal view.
Normal liquor amnii with outlining of the fetal face is
important for demonstration by ultrasound.
Soft tissues of the upper and lower lip and the nostrils are
delineated by the modified coronal plane.
Palate can be delineated by a modified coronal and modified
longitudinal view.
Fetal orbits and lens can be delineated by the coronal views.
Nasal bone and mandible are delineated by the longitudinal
view.
Ears are delineated by the modified longitudinal plane
(Tables 1 and 2).
Oligohydramnios, maternal obesity and fetal position restrict
visualization of the detailed fetal facial anatomy.
3D ultrasound now offers improved delineation of fetal facial
anatomy in normal and malformed fetuses (Figs 3 to 8).
Various fetal activities and fetal moods can be demonstrated
beautifully on 3D ultrasound (Figs 9 to 13).
Among facial activities observed by 4D-US, simultaneous
eyelid and mouthing movements dominate between 30 and
33 weeks of gestation. Pure mouth movements, such as
mouth opening, tongue expulsion, yawning and pouting are
present, but at a significantly lower incidence.5
4D sonography depicts different facial expressions and
movements, which might represents fetal awareness. As of
now one can only study the quality and not the quantity of
facial movement patterns.6
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Fig. 1: Details of facial anatomy can be seen in a second trimester
ultrasound. Note the eyelids, nose, lips, cheeks and chin, which can be
seen so clearly and can be shown to the expectant parents as well

Fig. 2: Sagittal section through the mid-face showing the
facial profile clearly

•

Fetal behavioral patterns directly reflect the developmental
and maturational processes of the central nervous system.
4D observation of fetal and early neonatal period may add
to better understanding of the neurological development of
the fetus.7
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Table 1: Imaging facial anatomy
1. Upper, lower lip and nostrils
2. Palate

3. Orbits and the lens
4. Nasal bones and mandible
5. Ears

– Modified coronal plane
– Modified coronal and
modified longitudinal
views
– Coronal view
– Longitudinal view
– Modified longitudinal
planes

Table 2: Fetal face
•

•
•

•
•
•

Orbits
– Globe
– Lens
– Ocular diameter
– Interocular distance
– Binocular distance
Lips
– Continuity
Nostrils
– Number
– Continuity
Maxilla
– Continuity of alveolar ridge
Mandible
– Size and position of chin
Ear
– Number
– Structure
– Position

Fig. 5: 3D reconstruction showing the maxilla and the mandible

Fig. 6: 3D reconstruction showing the fetal face clearly

Fig. 3: Sagittal section on 3D reconstruction

Fig. 7: 3D reconstruction showing the fetal face with chubby cheeks

Fig. 4: 3D reconstruction of facial profile

Fig. 8: 3D ultrasound showing the fetal face clearly
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Fig. 13: Fetal moods: Fetus teasing

Fig. 9: Fetal moods: Fetus yawning

•

4D ultrasonography is a powerful tool in the assessment of
fetal behavior, and studies show that there is a continuity
from fetal to neonatal behavior, especially in terms of
isolated eye blinking movements, mouth and eyelid opening,
yawning, tongue expulsion, smiling, scowling and hand
movements directed to other parts of the face.8

ORBITS AND LENS
•
•
Fig. 10: Fetal moods: Fetus relaxing

•
•
•

Axial coronal view of the orbits can visualize the globe and
the lens (Fig. 14).
Ocular diameter: Measured from medial inner to medial
lateral wall of the orbit.
Interocular distance: Measured from medial inner wall of
one orbit to medial inner wall of the other orbit.
Binocular distance: Measured from lateral inner wall of one
orbit to lateral inner wall of the other orbit.
Normal values for ocular diameters, interocular distances
and binocular distances for different gestational ages are
available9 (Figs 15 to 17).
Views

Coronal
Palate
Orbits

Transverse
Mandible
Maxilla
Orbits

Sagittal
Facial profile
Nasal bridge
Mandible

Fig. 11: Fetal moods: Fetus pondering

Fig. 12: Fetal moods: Fetus sleepy
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Fig. 14: Fetal lens seen in both the orbits on ultrasound is seen as a
hyperechoic rim with a sonolucent center (arrows)
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Fig. 15: Fetal orbits should be carefully checked for their osseous
continuity apart from the measurements

Fig. 18: Modified coronal view of the lower face showing the
nostrils and the lips

Fig. 16: View for the measurements of ocular diameter (measured from
medial inner to medial lateral wall of the orbit), interocular distance
(measured from medial inner wall of one orbit to medial inner wall of
the other orbit) and binocular distance (measured from lateral inner
wall of one orbit to lateral inner wall of the other orbit)

Fig. 19: Modified coronal end view of the upper and
lower lips (arrows)

Fig. 20: Upper lip and lower lip continuity nicely seen with
the mouth open

Fig. 17: Transverse oblique view showing both the orbits

Lips, Maxilla, Mandible
Nasal Bone and Tongue
•
•
•

Modified coronal view for lips and maxilla10 (Figs 18 to 21).
3D ultrasound is more beneficial for evaluating facial
malformations (Figs 22 to 26).
Surface display rendering and multiplanar reconstruction
in three planes define facial malformations much better.11

Fig. 21: Fetal lips seen on 2D
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Fig. 22: Fetal face on 3D reconstruction

Fig. 26: Clear recognition of fetal facial features as seen on 3D

Fig. 23: Fetal face clearly seen on 3D

Fig. 27: Orientation of the nasal bone and the alveolar
ridge forming a triangle

Fig. 24: 3D reconstruction of fetal face

Fig. 28: Fetal mandible as seen on transverse section

•
•

•

•
Fig. 25: Fetal face with mouth open as seen on 3D
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Axial plane view of the maxilla and soft tissue overlying it
and the tooth-bearing alveolar ridge (Fig. 27).
Color Doppler can sometimes be used to assess a normal
palate. This can be seen with color flow imaging with
respiratory activity showing movement in the nasopharynx
superior to an intact palate (Fig. 28).
For nasal bone mid-sagittal view of the fetal profile should
be obtained. Charts of nasal bone length for various periods
of gestation are available.12
Longitudinal (facial profile) view and transverse view of
the mandible, tongue, hard palate and nasal bridge
(Figs 29 to 32).
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Ears
•
•
•
•
•
Fig. 29: Fetal mandible and base of oral cavity as seen on
transverse section

Usually the ear in the near field if outlined by amniotic fluid
is clearly demonstrated.
Fetal ear in the far field with the fetus in lateral position is
difficult to visualize.
Rescan after few minutes for change of fetal position and try
and delineate with a coronal approach of the cranium.
Coronal and parasagittal (modified longitudinal planes)
views are taken (Figs 33A and B).
3D ultrasound also clearly demonstrates the pinna (Figs 34A
to D).

CLEFT LIP AND CLEFT PALATE
Definition
•
•
•
•

Fig. 30: Normal palate seen with color flow imaging with respiratory activity
showing movement in the nasopharynx superior to an intact palate

Cleft lip and cleft palate are defects involving in the upper
lip and in the upper jaw and palate.
Most defects are lateral.
This is the most common congenital facial anomaly.13
Clefts are present in 0.15% of births (representing 7.5% of
all anomalies).14

Ultrasound Appearance
•
•

The cleft can be incomplete/complete, unilateral/bilateral,
lateral/midline and symmetric/asymmetric (Figs 35A to 49).
Clefts can involve:
– Only the upper lip.
– Upper lip and the anterior portion of maxilla.

Fig. 31: Sagittal view showing the maxilla (solid line) and
mandible (dashed line)

Fig. 32: Sagittal view of a normal fetal profile showing the osseous and
soft tissue components. With the fetal mouth open the normal positioning
of the tongue can also be seen (solid line)

Figs 33A and B: Parasagittal view showing the fetal ear
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Figs 34A to D: 3D reconstruction of fetal ear

•
•
•

– Upper lip, the anterior portion of maxilla and the
posterior portion of palate.
– Only the posterior portion of palate.
Cases of isolated cleft palate with no cleft lip are very
difficult to identify on routine 2D views and are usually
picked up on 3-dimensional sonography.
Cleft palate alone involves the soft palate commonly rather
than the hard palate. Color Doppler identifies the flow of
fluid in the oral and nasal cavities simultaneously.15,16
The bilateral cleft lip and cleft palate variety are the easiest
to be diagnosed as they are easily recognizable sonographically on all routine 2D views for the face.
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Figs 35A to D: (A to C) Unilateral cleft lip, (D) Unilateral cleft lip
(Note: The dropout of echoes in the upper lip)

•

Unilateral cleft lip and cleft palate can be diagnosed by a
coronal and transverse axial view.17

•

Median cleft lip is also seen by the modified coronal view.

What else to Check?
•

Can be associated with chromosomal abnormalities like
trisomies 13, 18, 21 and triploidy so look for other sonographic stigmatas of these abnormalities.18

•

The severe cleft chances of chromosomal abnormalities
increase.19
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Fig. 36: 2D reconstruction of the cleft upper lip as shown on 3D in
Figure 44. This helps the parents to understand better

Fig. 40: Bilateral cleft lip

Fig. 37: Midline cleft seen in the upper lip in an end on view

Fig. 41: Bilateral cleft lip with inner extension seen on
transverse view

Fig. 38: Unilateral cleft in the upper lip involving the nose as well

Fig. 42: Bilateral cleft lip

Fig. 39: Unilateral cleft lip

Fig. 43: Bilateral cleft lip as seen on 3D reconstruction with all three
views and 3D mode
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Fig. 44: 3D reconstruction of the bilateral cleft lip as seen
from the side

Fig. 48: Bilateral cleft lip as seen on 3D reconstruction

Fig. 45: Bilateral cleft lip and palate

Fig. 49: Bilateral cleft lip on 3D

Fig. 46: End on view showing the cleft lip and palate

Fig. 50: Amniotic bands (arrow) can be associated with a
cleft lip or palate

•
•

Can also be associated with anencephaly, holoprosencephaly and amniotic band syndrome (Fig. 50).
The prognosis depends on the severity of the cleft and
associated malformations.

Prognosis
•
•
•

If the finding is isolated, the prognosis is very good.
It depends on the accompanying anomalies.
Midline defects have a poor prognosis.

Be Careful
Fig. 47: Bilateral cleft lip as seen on the profile view to show upward
extension and end on view to show inner extension

366

1. The facial profile view, however adequately visualized, does
not confirm normal anatomy of the lips, palate and nostrils.
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2. Comment on normal anatomy only with favorable fetal
position otherwise rescan afterwards.
3. Do a detailed search for anomalies whenever you detect a
cleft.
4. Latest technologies assist us with software and sections for
visualizing not only the hard palate but also the soft palate
as well. Accurate visualization of the soft palate requires
an excellent initially acquired volume, fluid between the
fetal tongue and palate, and curving of the plane to follow
the structure of the palate. The oblique-face or flipped-face
views make it possible to visualize the soft palate well in
selected cases.20

Fig. 53: Semilobar holoprosencephaly with associated hypotelorism

HYPOTELORISM
Ultrasound Appearance
The interocular distance and binocular distance (Fig. 51) are
below 2 standard deviations of the mean (Fig. 52).21

What else to Check?
•
•

Most commonly associated with holoprosencephaly
(Fig. 53).
Associated facial abnormalities like cyclopia, ethmocephaly,
cebocephaly (Fig. 54) and cleft lip and cleft palate should
also be looked for.22-24

Fig. 54: Single nostril (solid line) seen in the case of hypotelorism
with semilobar holoprosencephaly

Prognosis
•
•

Also associated with trisomies 13 and 21 so look in for
associated abnormalities of these syndromes.
Prognosis depends on the severity of holoprosencephaly,
which is most commonly associated with trisomy 13.25

HYPERTELORISM
Ultrasound Appearance
The interocular distance is above 2 standard deviation from the
mean.21
Fig. 51: Fetal orbits seen in the coronal view to assess for
hypo/hypertelorism

What else to Check?
•
•

Usually associated with anterior (frontonasal) cephaloceles.
Also associated with median cleft face syndrome and
triploidy.26

Prognosis
Prognosis depends on the size of cephalocele and other
associated malformations.

MICROGNATHIA
Ultrasound Appearance
Fig. 52: Hypotelorism seen in a case of semilobar holoprosencephaly.
The ocular diameter in this case was 12 mm, the interocular distance
was 8 mm and the binocular distance was 29 mm

•

Seen subjectively as a small mandible with a receding chin
with the lower lip strikingly posterior to the upper lip
(Fig. 55).27
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•
•
•

Fig. 55: Micrognathia (receding chin) seen in a case of trisomy 18

Fig. 57: Unilateral microphthalmia
(Note: The difference in size of two orbits)

Fig. 56: Fetal mandible as seen normally on a sagittal scan

Fig. 58: Unilateral microphthalmia. The binocular distance is 42.4 mm,
the interocular distance is 16 mm, the left ocular diameter is 14 mm
and the right ocular diameter is 10 mm

Midline sagittal view or profile view (Fig. 56) is most helpful
to evaluate the size of mandible in respect to the face.28
Charts for measurements of the mandible are available for
objective evaluation of micrognathia.29
The use of inferior facial angle and mandible width/maxilla
width ratio helps sonographic recognition and characterization of fetal micrognathic mandibles in utero.30

What else to Check?
•
•
•
•

Often accompanied with congenital heart defects and
skeletal dysplasias.
Frequently associated with trisomies 18 and 13.
Results in polyhydramnios because of difficulty in
swallowing.
At birth, micrognathia results in respiratory distress and
difficult intubation.

Prognosis
•
•

Depends on associated anomalies.
Poor prognosis on antenatal detection.

MICROPHTHALMIA
Definition
•
•

It is seen as a small globe.
This is confirmed by orbital measurements.21
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Ultrasound Appearance
• Can be detected in the early second trimester when orbital
measurements are taken (Figs 57 and 58).
• Can be unilateral or bilateral.
What else to Check?
•
•

Look for sonographic stigmata of chromosomal
abnormalities.31-33
Look especially for other facial and extremity malformations.

Prognosis
It varies with etiology and associated malformations.

REFERENCES
1. Benacerraf MR, Frigoletto FD, Bieber FR: The fetal face:
Ultrasound examination. Radiology 1984;153:495.
2. Hegge FN, Prescott GH, Watson PT. Fetal facial abnormalities
identified during obstetric sonography. J Ultrasound Med
1986;5:649.
3. Nicolaides KH, Salvesen DR, Snijders RJM, Gosden CM fetal
facial defects: Associated malformation and chromosomal
abnormalities. Fetal Diagn Ther 1993;8:1-9.
4. Babcook CJ, McGahan JP, Chong BW, et al. Evaluation of fetal
midface anatomy related to facial clefts: Use of US. Radiology
1996;201:113.
JAYPEE

DSJUOG
Fetal Face
5. Kurjak A, Azumendi G, Vecek N, et al. Fetal hand movements
and facial expression in normal pregnancy studied by fourdimensional sonography. J Perinat Med 2003;31:496-508.
6. Kurjak A, Stanojevic M, Azumendi G, Carrera JM. The potential
of four-dimensional (4D) ultrasonography in the assessment of
fetal awareness. J Perinat Med 2005;33(1):46-53.
7. Kurjak A, Stanojevic M, Andonotopo W, ScazzocchioDuenas E, Azumendi G, Carrera JM. Fetal behavior assessed in
all three trimesters of normal pregnancy by four-dimensional
ultrasonography. J perinat Med Oct 2005;46(5):772-80.
8. Kurjak A, Stanojevic M, Andonotopo W, et al. Behavioral
pattern continuity from prenatal to postnatal life: A study by
four-dimensional (4D) ultrasonography. J perinat Med
2004;32:346-53.
9. Jeanty P, Dramaix-Wilmet MS, Van Gansbeke D, et al. Fetal
ocular biometry by ultrasound. Radiology 1982;143:513.
10. Preyorius D, Hollenbach KA. Evaluation of normal and
abnormal lips in fetuses: Comparison between three- and twodimensional sonography. AJR Am J Roentgenol 1995;165:1233.
11. Johnson DD, Pretorius DH, Budorick NK, Jones MC, Lou KV,
et al. Fetal lip and primary palate: Three-dimensional versus
two-dimensional US, Radiology 2000;217:236-39.
12. Guis F, Ville Y, Vincent Y, Doumerc S, Pons JC, et al.
Ultrasound evaluation of the length of the fetal nasal bones
throughout gestation. Ultrasound Obstet Gynecol 1995;5:
304-07.
13. Melnick M. Cleft lip and palate: Etiology and pathogenesis. In
Kenahan DA, Rosenstein SW, Dado DV (Eds): Cleft lip and
palate: A system of Management. Baltimore, Williams &Wilkins,
1990;3.
14. Benacerraf BR, Miller WA, Frigoletto FD. Sonographic
detection of fetuses with trisomies 13 and 18: Accuracy and
limitations. Am J Obstet Gynecol 1988;158:404-09.
15. Monni G, Ibba RM, Olla G, Cao A, Criponi G. Color Doppler
ultrasound and prenatal diagnosis of cleft palate. Clin Ultrasound
1995;23:189-91.
16. Sherer DM, Abramowicz JS, Jaffe R, Woods JR. Cleft palate:
Confirmation of prenatal diagnosis by colour Doppler
ultrasound. Prenat 1992;2:221-24.
17. Babcook CJ, McGahan JP, Chong BW, Nemzek WR, Salamat
MS. Evaluation of fetal midface anatomy related to facial clefts:
Use of Radiology 1996;201:113-18.
18. Snujders RJM, Sebire NJ, Psara N, Souka A, Nicolaidws KH.
Prevalence of fetal facial cleft at different stages of pregnancy.
Ultrasound Obstet Gynecol 1995;6:327-29.

19. Chervenak FA, Tortora M, Mayden K, et al. Antenatal diagnosis
of median cleft face syndrome: Sonographic demonstration of
cleft lip and hypertelorism. Am J Obstet Gynecol 1984;149:
94-97.
20. Ten PM, Pedregosa JP, Santacruz B, Adiego B, Barrón E,
Sepúlveda W. Three-dimensional ultrasound diagnosis of cleft
palate: ‘reverse face’, ‘flipped face’ or ‘oblique face’—which
method is best? Ultrasound Obstet Gynecol Apr 2009;33(4):
399-406.
21. Trout T, Budorick N, Pretorius DH, McGahan JP: Significance
of orbital measurements in the fetus. J Ultrasound Med
1994;13:937.
22. Elias DL, Kawamoto HK, Wilson LF. Holoprosencephaly and
midline facial anomalies: Redefining classification and
management. Plast Reconstr Surg 1991;90:951.
23. DeMyer W. Classification of cerebral malformation. Birth
Defects 1971;7:78.
24. Boyd PA, Keeling JW, Lindenbaum RH. Fraser syndrome
(cryptophthalmos-syndrome): A review of eleven cases with
postmortem findings. Am J Med Genet 1988;31:159-68.
25. Chervenak FA, Issacson G, Honnins JC, et al. Diagnosis and
management of fetal holoprosencephaly. Obstet Gynecol
1985;60:322.
26. DeMyer W. The median cleft face syndrome. Neurology
1967;17:961.
27. Bromley B, Benacerraf BR. Fetal micrognathia: Associated
anomalies and outcome. J Ultrasound Med 1994;13:529.
28. Paladini D, Morra T, Teodoro A, Lamberti A, Tremolaterra F,
et al. Objective diagnosis of micrognathia in the fetus: The jaw
index. Obstet Gynecol 1999;93:382-86.
29. Watson WJ, Katz VL. Sonographic Measurement of the fetal
mandible: Standards for normal pregnancy. Am J Perinatol
1993;10:226.
30. Rotten D, Levaillant JM, Martinez H, Ducou le Pointe H,
Vicaut E. The fetal mandible: A 2D and 3D sonographic
approach to the diagnosis of retrognathia and micrognathia.
Ultrasound Obstet Gynecol Feb 2002;19(2):122-30.
31. Romero R, Pilu G, Jeanty P, et al. Prenatal Diagnosis of
Congenital Anomalies. Norwalk, CT, Appleton & Lange 1988.
32. Feldman E, Shalev E, Weiner E, et al. Microphthalmia-prenatal
ultrasonic diagnosis: A case report. Prenat Diagn 1985;5:205.
33. Warburg M. Congenital blindness. In Emery AEH, Rimoin DL
(Eds): Principles and Practice of Medical Genetics. Edinburgh,
Churchill Livingstone 1983;474.

Donald School Journal of Ultrasound in Obstetrics and Gynecology, October-December 2010;4(4):361-372

369

