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Abstract Transverse or lateral facial clefts are atypical and rare forms of facial clefts identified as
Tessier type 7 in the classification system for orofacial clefts. They have an overall
incidence of 1in 60,000 to 300,000 live births. We report a case diagnosed at 22 weeks
of gestation. The two-dimensional (2D) ultrasound examination revealed a single live
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and mild retrognathia. The three-dimensional (3D) surface rendering of the fetal face
demonstrated a bilateral horizontal facial cleft that extended from the lateral
commissures to the ears. No additional anomalies were identified. Fetal karyotype
and whole exome sequencing reports did not reveal any genomic imbalances. The case
highlights the importance of 2D oblique and 3D imaging of the fetal face when subtle

facial cleft findings are detected in routine 2D views. A review of the literature is provided to
= fetus enhance the understanding of the entity.
Introduction clefts.*~* We report a case of isolated bilateral complete

Lateral or transverse facial clefts are rare and atypical forms
of facial clefts representing less than 0.5% of the cleft lip-
palate spectrum with an overall incidence of 1 in 60,000 to
3,00,000 live births." It corresponds to type 7 of the classifi-
cation proposed by Tessier as they are centered on the
zygomaticotemporal suture with no relation to the orbits.
Lateral facial cleft presents with varying degrees of severity
and potential associations with other co-existent anoma-
lies. Technological advancements in ultrasound have facili-
tated the prenatal diagnosis of these atypical facial clefts and
their enhanced characterization.

Very few cases with prenatal diagnosis have been
reported in the literature pertaining to lateral facial
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transverse facial cleft diagnosed prenatally at 22 weeks of
gestation with the pertinent details of the two-dimensional
(2D) and three-dimensional (3D) ultrasound examination
and genetic workup. A review of the literature of the previ-
ously reported cases is provided for a better understanding of
the lateral clefts.

Case Report

A 32-year-old South Indian, second gravida with a previous
spontaneous miscarriage, was referred to our fetal medicine
unit at 22 weeks of gestation in view of a suspected fetal facial
abnormality. She had a nonconsanguineous marriage with a
37-year-old partner. In her preultrasound assessment, no
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relevant aspects were obtained from the pedigree analysis.
The early anomaly and nuchal translucency scan performed
elsewhere were reported as normal. She had not undergone
any prenatal screening for aneuploidy.

Targeted 2D ultrasound examination performed with a GE
Voluson E6 unit (BT 18, GE healthcare technologies, Milwau-
kee, Wisconsin, United States) at 22 weeks of gestation
revealed a single live intrauterine fetus with appropriate
growth and mild polyhydramnios. The coronal view of the
nose and lips suggested a persistently open mouth with a
lack of visualization of the lateral commissures (~Fig. 1A-D).
On oblique examination of the fetal face, an orofacial sulcus
widening the commissures of the mouth was identified on
both sides. A midsagittal view of the face revealed mild
retrognathia. Subsequently, 3D surface rendering of the fetal
face demonstrated a bilateral transverse facial cleft extend-
ing from the lateral commissures of the mouth across the
cheeks toward the bilateral low set ears (=Fig. 2A and B). A
detailed anatomic survey along with fetal echocardiography
did not identify any additional abnormalities.

The extent and the severity of the anomaly along with the
potential functional impairment related to changes in max-
illofacial balance, swallowing, and hearing were explained in
detail to the couple. They were offered amniocentesis with
karyotype and whole exome sequencing to identify any
genetic basis and estimate recurrence risk for future preg-
nancies. The couple accepted the procedure and subsequent-
ly opted for termination of pregnancy. The couple declined a
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fetal autopsy. A male fetus weighing 320 g was born follow-
ing the second-trimester termination of pregnancy. Posta-
bortal examination of the fetus confirmed the facial anomaly
that was consistent with the prenatal ultrasonographic
observations (=Fig. 2C and D). No other external malforma-
tions were identified. Meanwhile, the karyotype and whole
exome sequencing reports did not reveal any genomic
imbalances.

Discussion

Paul Tessier published an anatomical classification of cra-
niofacial clefts that specified 15 locations for the clefts
ranging from O to 14, according to their location with respect
to the orbital cavity.2 Though this classification does not take
embryology or etiopathogenic factors into consideration, it
continues to be the most accepted system for clinical prac-
tice. Our case was consistent with the most lateral craniofa-
cial cleft no. 7 of the Tessier classification as it had no relation
with the orbit and was centered on the zygomaticotemporal
suture.

The etiopathogenesis of the lateral facial cleft is complex
and multifactorial.” The embryologic origin of the lateral
facial cleft can be traced to the 7th embryological week when
the maxillary and the mandibular processes of the first
and second branchial arches fail to fuse.'® The mechanism
of cleft formation has been explained by several pathogenetic
pathways related to impaired migration of ectomesenchymal

Fig. 1 The two-dimensional (2D) ultrasound images of the lateral facial cleft (gestational age 22 weeks). This image shows the 2D ultrasound
features of lateral facial cleft, (A) the coronal view of nose and lips showing intact upper lip in this view and failure of visualization of lateral
commissures (marked as .), (B) axial view showing intact palate (marked as <), (C) profile view of face showing the presence of normal nasal bone,
and (D) median profile view showing the presence of mild retrognathia (marked as <<).

Journal of Fetal Medicine © 2024. Society of Fetal Medicine. All rights reserved.



Prenatal Diagnosis of a Case of Asyndromic Tessier Class-7 Bilateral Complete Transverse Facial Cleft

Vikraman et al.

Fig. 2 The three-dimensional (3D) prenatal ultrasound and postnatal images of the lateral facial cleft (gestational age 22 weeks). This image
shows the 3D ultrasound and postnatal aspects of the lateral facial cleft, (A) the lateral view of the rendered image of face showing the extent of
the transverse facial cleft (marked as .), (B) frontal view of the 3D surface rendered image of the face showing the cleft, (C) postnatal image
confirming the transverse facial cleft-lateral view, (D) postnatal image confirming the transverse facial cleft-frontal view. 3D settings: HD live
surface rendering, volume sweep quality =mid 2, B-mode angle= B49 degrees, volume sweep angle =V60 degrees, mix 100/0.

cells, palatal shelf disorders, vascular causes attributable to
embryonic hematoma formation from disruption of the
stapedial artery stem, and other disruptive factors such as
amniotic bands.” It is also claimed to be a postmerging
anomaly due to varied clinical expression.'” In a study by
Stelnicki et al, a lamb uterus model was used to demonstrate
cell migration impediment, ischemia, and cell apoptosis
attributed to disruptive restrictive forces that resulted in
the development of lateral facial cleft.'® Lateral facial clefts
may also occur in the postorganogenesis period due to
interruption from amniotic bands.'®] Various genetic and
environmental factors have also been associated with the
aetiopathogenesis of transverse facial clefts.'®

=Table 1 enlists the key aspects of the prenatally diag-
nosed cases of lateral facial cleft reported prior to our case. As
is evident, lateral facial cleft is associated with a myriad of
clinical presentations. The deformity varied from mild forms,
with slight asymmetric hemifaces or a slight widening of the
mouth with a preauricular skin tag to severe forms with the
cleft extension toward a low set dysmorphological external
ear. In general, bilateral transverse facial clefts were less
common compared with unilateral transverse facial clefts.
Four cases were part of syndromes, with two attributed to
oculo-auriculo-vertebral spectrum (Goldenhar syndrome)
13.14 and two cases to Treacher-Collins syndrome.>'" Intra-

uterine synechiae was observed in two cases that was later
confirmed during caesarean section.>® However, no clear
evidence of amniotic bands was present either at ultrasound
or postnatal examination of the neonate and placentas in
both cases. Genetic investigations were performed in six
cases, which did not reveal any chromosomal
abnormalities.>®10-12-14

The noteworthy feature in our case was macrostomia with
bilateral diastasis extending to the preauricular area. These
structural abnormalities are considered to be associated
with restricted movement of the temporomandibular joint
(TM]J). The development of the clinical features in the present
case might be interpreted as a sequence of events, with the
Tessier number 7 cleft being the primary event, which
further led to limited movement of the TM]. The presence
of polyhydramnios is suggestive of poor fetal swallowing
movements most likely caused by the TMJ limitation.>®'4 In
addition, micrognathia can be regarded as a secondary defect
because the growth of the fetal mandible and the functional
integrity of TMJ are interdependent.”’ In our case, we
performed karyotype with whole exome sequencing that
did not reveal any abnormalities (=Supplementary File
[available in the online]).

The professional guidelines for the mid-trimester ultra-
sound scan recommend assessing the fetal median facial

Journal of Fetal Medicine © 2024. Society of Fetal Medicine. All rights reserved.



Vikraman et al.

Prenatal Diagnosis of a Case of Asyndromic Tessier Class-7 Bilateral Complete Transverse Facial Cleft

JujawwAse paseadde LdZD
dol auop 10N auoN SAINSSIWWOD [elo-Qz | |elalejiun as+ace 44 L€ ,|B 39 buos oL
aden
loqe| [einieN AX9t-adAjoAiey| auoN 149)D |eIoey |BIDIR| Y37 | |esd3ejIUN as+ace vz €€ 211239 bueyd 6
(swouipuAs ey sojuwelpAyAjod
-usp|on) wni3dads |eiq elyjeuboiiw LD
$OS1 XX9-adAjoA1e)| -9119A-0|NdLINE-0|N2Q Y3im 143)D |e1DRy [BI93ET] |ela1e|ig as+ace Le LT pL 18 39 1esy 8
asy seipied
‘A1931e [Bd1|Iquuin 3|buls YDA
S9aM /€ 18 (SwolpuAs 1ey wisiygJojay pue
ISIWIP |BID4 -uap|on) wnJ3dads |eiq asou jo Aydoujeiway )
aullaineju| AX9t-9dAj0A1e)y| -9319A-0|NJLINE-0|N2Q Y3Im 143 |e1dey 1y | |edaleiun ac 43 0¢ ¢ 39 S1913IM L
SIB3 195 MO
eisejdodAy tejnoune
awolpuAs [B193B[1q YIIM 1D3)3p |eldey LD
$OS1 auop 10N sul||0D-19ydeal] | 9siaAsues) ‘elwjeyiydoidipy |esa3e|ig as+ace €€ ¥z (18 32 Ba121dd 9
sojuwelpAyAjod
"BI30.001W Sled |eiaje|ig
ejyjeub
-0.2IW puUE B|LWLIO3SOIdEW
yum sainssy |esgaded
QW OJpPUAS buijue|s umop [e1a3e|Iq-q€ Zd€n
SOST auop 10N sul||oD-~1aydeau] 3|qipuew disejdodAy-az [esa3e|ig as+ac 62 6¢€ e 19 0gny| S
9B|23UAS duliainesju| Zd€n
SOST XX9t-9dAj0A1e) SUON ello3soldew 1497 |elole|ig ae+ac T4 9¢ gl 39997 4
1e3 39S MO| 13| 01
9INSSIWIWIOD 33| Y3 Wouy LdvD gle 19
dol auop 10N SUoN Buipuaixa o2 |edey 1497 | |esS3eIUN as+ac ¥4 G¢ S9WO0N-0JBARD €
A19y1e |edrjiquin 9|buls
sbejup|s |esale|iq LD
dol auop 10N SUON UM elwolsoldew 3497 | |edaejiun as+ac 1z 62 | ,eaebas pue njig z
PaAIas5qo
SeM 3B[UIDUAS dULI9IN BIIU|
pajou soluwelpAyAjod pliy
pauspim paleadde
S9INSSILLIWOD |BJ3IR| 9Y3 pue 0dED
SOS1 XX9t-9dAjoAiey dUON juauiwold paleadde sdiq |esaie|ig az 97 ¢ B39 nsald L
(s)swo1puAs s9.1njes) uoi3d93ap | sisoubeip Ayied pue ‘ou
awod3nQ dnyjiom d132usn pa3eossy punosenyn Asy| | Ajjeisleq Jo SpoN je yn | obe jeusajepy Joyny | ased

9iNnjelall] JO MIlAal WOL} SH3|d |elDe) 9SIaAsuel] JO SasSed _Umﬁ._Om_m._ _Um_mo_._@m__u >__mwmcw._n_ L 9|qel

© 2024. Society of Fetal Medicine. All rights reserved.

Journal of Fetal Medicine



Prenatal Diagnosis of a Case of Asyndromic Tessier Class-7 Bilateral Complete Transverse Facial Cleft Vikraman et al.

profile, nasal bone, and orbits along with the coronal
views of nose-lips.>! However, these views are less infor-
mative for the diagnosis of lateral facial clefts.? In lateral
facial cleft, 3D ultrasound in surface mode can also be
helpful for identifying associated facial deformities and
elucidating the extent of defects.?>%3 It is critical for
counseling, allowing discussion about the technical
details of surgical treatment and the postnatal aspects
of the newborn. In our case, failure to visualize the lateral
commissures led to the suspicion of a cleft, which was
later confirmed by 3D ultrasound.

Natural labor
P

Outcome

TO

Genetic workup
Karyotype- 46 XY

Karyotype-46XX
Whole exome

sequencing-no

variant

Implications for Clinical Practice

In 2D ultrasound examination besides the coronal views of
the fetal lips and chin, attention should be paid to the lateral
commissures for which additional oblique views are ad-
vised. Any subtle irregularity warrants further 3D ultra-
sound for complete characterization of the facial anatomy.
Once prenatally detected multidisciplinary counseling to
facilitate the decision regarding the continuation of preg-
nancy is imperative. Genetic workup and fetal autopsy (to
reconfirm the findings, extent of involvement and new
abnormalities if any) should be offered as lateral facial
clefts could be potentially syndromic.

syndrome(s)

Associated
None
None

Informed Consent
Informed consent was obtained from all women.
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