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Otocephaly: Agnathia-Microstomia-Synotia Syndrome
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A b s t r ac t
The aim of the study is to present otocephaly, which is a rare congenital lethal malformation. Until this moment, only a little bit more than 100
cases worldwide were reported, and only 22 cases of prediagnosed otocephaly.
Background: Otocephaly or agnathia-microstomia-synotia syndrome (SAMS) is characterized by agenesis of mandible (agnathia), disposition
or fusion of the auricle (synotia), microstomia, and complete or partial lack of language (aglossia), which often ends up lethal.
Case description: A 499.7 g male fetus was obtained after a therapeutic abortion during the 23rd gestational week at the Center for Maternity
and Neonatology, Embryo-fetopathology Clinic, Tunis, Tunisia. The mother is an 18-year-old with close relative marriage with first-degree incest,
primigravida. Examination of the fetus revealed microcephaly with craniosynostosis, hypertelorism, closed eyelid exophthalmos, one nostril,
point microstomia, mandibular agenesis, bilateral, and auditory cysts of neck. The ears are located at the level of the neck. A study of the brain
and the base of the skull revealed holoprosencephaly and sphenoid bone agenesis. There are no internal organ abnormalities.
Conclusion: In cases where, at the end of the second trimester of pregnancy, polyhydramnios is detected, inability to visualize the mandible, and
malposition of ears, otocephaly should be suspected. In these cases, the decision to interrupt pregnancy should be taken by a multidisciplinary
team, after an magnetic resonance imaging, which is much better in visualizing location of the ears and other facial malformations and the
presence of other associated anomalies.
Clinical significance: Otocephaly (SAMS) is usually incompatible with life, which is why it is important to perform prenatal diagnosis in order
to make prognosis for pregnancy.
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B ac kg r o u n d
Otocephaly or agnathia-microstomia-synotia syndrome (SAMS)
is a rare congenital malformation characterized by agenesis of
mandible (agnathia), disposition or fusion of the auricle (synotia),
microstomia, and complete or partial lack of language (aglossia),
which often ends up lethal, due to respiratory problems.1 Syndrome
is the most severe form of anomalies of the former pharyngeal
arches as a result of the cessation of its development and the failure
of the comb cells to migrate into the first pharyngeal pouch.2 The
anomaly is due to gene or chromosomal de novo mutation, which
appears after exposure to teratogenic or chemical agents.3
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C a s e D e s c r i p t i o n
This applies to the male fetus with weight of 499.7 g, delivered
after therapeutic abortion during 23rd gestational week at the
Center of Maternity and Neonatology, Еmbryo-fetopathology
Clinic, city of Tunis, Tunisia. The fetus is a primipara of 18-year-old
woman, whose husband is a first-degree relative, having no family
history of congenital malformations, no evidence of teratogenic
medication, recent infections, diabetes mellitus, or hypertension.
Prenatal sonographic examination, which was performed by the
end of the second trimester, showed pronounced malformative
syndrome, which is why medical abortion was performed in the
23rd gw without performing karyotyping. Parameters of studied
fetus (VT = 32 cm, VC = 20.5 cm, PC = 17 cm, p = 4.4 cm) correspond
to the development over 23–24 GS (Fig. 1).
Fetal examination revealed microcephaly with lack of anterior
and posterior fontanelles, hypertelorism, exophthalmos with closed
eyelids, single nostril, point microstomia, mandibular agenesis, and
neck deformity. The ears are located at the level of the neck, being

Fig. 1: Appearance of the studied fetus
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Figs 2A to C: Anterior view: (A) The ears at the level of the neck, captured by an interauricular bridge; (B) Microcephaly, hypertelorism, exophthalmos
with closed eyelids, single nostril, point microstomia, mandibular agenesis, neck deformity; (C) External auditory canals located submandibular

Figs 3A and B: Radiography (face and profile)—agenesis of the
mandible, the bones of the nasal cavity, sphenoid bone

captured by an interauricular bridge. External auditory canals are
located submandibular (Fig. 2).
X-ray revealed mandibular agenesis, sphenoid bone agenesis,
and bones of the nasal cavity agenesis (Fig. 3). Fetal autopsy showed
bilateral, auditory cysts of neck located medially and forward of the
ear lobe, which are abnormal derivatives of the first pharyngeal
cleft (Fig. 4). Examination of the internal organs did not establish
the presence of anomalies. A study of the brain and cranial base
revealed holoprosencephaly and agenesis of sphenoid bone (Fig. 5).

D i s c u s s i o n
SAMS is a rare malformative complex of the first pharyngeal
arch, occurring during the development of the person between
the fourth and eighth gestational week, with a frequency of
1 in 70,000 births. 2,4 Malformation is mainly sporadic with an
unknown etiology, but genetic mutations, teratogenic causes,
and some teratogenic agents and drugs, such as theophylline,
beclomethasone, and salicylates, are thought to be possible
causes.5 Recently, it has been established that otocephaly can be
caused by new heterozygous or biallelic mutations in the PRRX1
gene in two unrelated infants.6–8

From an embryological point of view, it is believed that this
lethal malformative complex is the result of a failure of mandibular
development as a result of a secondary defect in the migration of
neural crest cell.9 It is thought that agnathy is major malformation
that is associated with ventromedial displacement of the structures
of the outer ears (synotia), tongue agenesia (aglossia), small mouth
sizes (2–3 mm in diameter) (microstomia), and persistence of the
buccopharyngeal membrane.9
SAMS can be isolated or associated with other abnormalities,
such as holoprosencephaly, neural tube defects, skeletal
and skull defects, or internal organs.10 The association with
holoprosencephaly ranges from 0.8 to 10%.11 This gives rise to
Jagtap et al. to accept the presence of four types of otocephaly:
(a) Isolated agnathia; (b) Agnathia with holoprosencephaly; (c)
Agnathia with situs inversus and internal organ abnormalities; and
(d) Agnathia, holoprosencephaly, situs inversus and internal organ
abnormalities.12 In our case, in addition to holoprosencephaly, there
are also defects in the nasal cavity and skull but without defects in
the internal organs. Experiments with mice, heterozygous for the
Otx2 mutation, provide new insights into the genetic pathogenesis
of human otocephaly.13 It is discovered that genetic modifications
of Otx2, Otmf18, and Otmf2, located on chromosomes 18 and 2,
have been found to correlate with the phenotype of otocephaly
and are thought to be related to the development of agnathy with
holoprosencephaly in humans.1 Prenatal diagnosis of otocephaly is
extremely difficult and that is why it is rarely reported.1
Since its first description by Kerckring in 1717, until this moment,
only a little bit more than 100 cases were reported worldwide.9
According to Kajiwara et al., in the English-language literature
from 1977 to 2016, only 22 cases of pre-diagnosed otocephaly have
been reported.14 All cases except the reports by Chen et al. were
established after the second trimester.15 In the last 2 decades, 3D
ultrasound devices have provided significant advantages in the
prenatal diagnosis of facial abnormalities and have facilitated the
assessment of the nature and extent of the anomaly.16
Most SAMS cases were identified accidentally after finding
other severe anomalies that led to a medical abortion, such as
our case.1 It is established that the presence of polyhydramnion
to be often associated with agnathia. It should be borne in mind
that polyhydramnion is rarely observed during the first and early
second trimesters of pregnancy, and therefore its absence does not
necessarily exclude the presence of agnathy.14
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Figs 4A and B: Neck examination—bilateral, auditory cysts of the neck, medially and forward from the ear lobe

Figs 5A and B: Investigation of intracranial contents: (A) Holoprosencephaly; (B) Sphenoid bone agenesis

C o n c lu s i o n
In cases where, at the end of the second trimester of pregnancy,
polyhydramnios is detected, inability to visualize the mandible
and malposition of ears, otocephaly should be suspected. In these
cases, the decision to interrupt pregnancy should be taken by
a multidisciplinary team, after an magnetic resonance imaging,
which is much better visualizes location of the ears and other facial
malformations and the presence of other associated anomalies.

C l i n i c a l S i g n i f i c a n c e
Otocephaly (SAMS) is usually incompatible with life, which is why
it is important to perform prenatal diagnosis in order to make
prognosis for pregnancy
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