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Introduction

Agnathia-otocephaly complex (AOC) is a rare congenital 
malformation complex of the first pharyngeal arch, 
with an incidence of about 1/70,000 births (1). Its 
clinical manifestations include mandibular hypoplasia or 
agnathia, auricular fusion (synotia), and microstomia with 
oroglossal hypoplasia or aglossia. AOC can occur alone 
or in combination with holoprosencephaly, urinary tract 
anomalies, and cardiac anomalies (2). Here, we report a 
case of AOC that was detected and diagnosed by prenatal 
ultrasound. We present the following article in accordance 
with the CARE reporting checklist (available at https://
dx.doi.org/10.21037/tp-21-235).

Case presentation 

A 30-year-old female with menopause for 25+4 weeks 

presented to our center. She was previously healthy, with 
regular menstruation before pregnancy. She denied any 
history of infection, radiation, or chemical toxicant exposure 
during the pregnancy. She did not receive any obstetric 
examination in her first trimester. Her blood pressure and 
blood glucose were normal. There was no vaginal bleeding 
or spotting, and no fertility preservation treatment had 
been applied. Systemic ultrasound of the fetus revealed a 
biparietal diameter (BPD) of 6.2 cm, a head circumference 
(HC) of 23.1 cm, an abdominal circumference (AC) of 
20.8 cm, and a femur length (FL) of 5.9 cm. The maximal 
depth of amniotic fluid was 9.3 cm. The fetal heart rate was 
160 beats/min, and a regular arrhythmia was present. The 
umbilical artery (UA) systolic/diastolic (S/D) ratio was 2.45. 
The fetus had a left occiput anterior (LOA) position.

The S-curve formed by the normal lower jaw and lower 
lip had disappeared, and the lower jaw and mandible were 
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not visible (Figure 1A). The mouth was extremely small, and 
the oral fissure was “pinhole-shaped.” There was a cone-
shaped perioral bulge. Both ears were located on the front 
side of the neck (Figure 1B). The long-axis view of the right 
calf also showed plantar echogenicity (Figure 1C), and there 
was no change in posture during the 30-minute dynamic 
observation. The placenta was grade 0, measured 2.3 cm 
thick, and attached to the anterior uterus wall. Ultrasound 
suggested a single live intrauterine fetus in cephalic 
presentation. The fetal facial developmental abnormalities 
included congenital agnathia, right foot inversion, and 
polyhydramnios.

The  pregnant  woman and  her  f ami ly  re fused 
chromosomal examination and insisted on induced 
abortion. A stillborn male baby weighing 854 g was 
delivered. Postinduction examination showed a tubular 
periorbital bulge (Figure 1D), bilateral ptosis, small mouth, 
lip hypoplasia (Figure 1E), and a marked absence of the 
lower jaw. The auricles were inferiorly displaced, and both 
ears were located anteriorly and connected to the neck 
(Figure 1E). The right foot was inverted. X-ray examination 
further showed the absence of the mandible (Figure 1F) and 

inversion of the right foot. The patient’s medical treatment 
process has been described in timeline (Figure 2). Written 
informed consent was obtained from the patient for 
publication of this case report and accompanying images. 
A copy of the written consent is available for review by the 
editorial office of this journal. All procedures performed in 
studies involving human participants were in accordance 
with the ethical standards of the institutional and/or 
national research committee(s) and with the Helsinki 
Declaration (as revised in 2013).

Discussion

The etiology of AOC remains unknown but is believed 
to be associated with genetic and environmental factors. 
Lin et al. (3) suggested that AOC arises from defects in 
the ventral portion of the first branchial arch, which are 
often caused by the poor neural crest cell migration in 
the early embryonic stage or the premature proliferation 
of the embryonic disc. Agnathia has been reported to 
be associated with the genes OTX2, PRRX1, and CRKL 
(4,5). OTX2 is a transcription factor; it is expressed in 

Figure 1 Ultrasound findings of the AOC fetus at 25+ weeks and after induced abortion. (A) The lower jaw and mandible are absent on 
the sagittal section (arrows); (B) volumetric 3D imaging of fetal face shows a tubular bulge in the lower part of the face, a small mouth, and 
auricles located in the front side of the neck (arrows); (C) right foot inversion; (D) the lateral view of the face of the induced fetus shows the 
absence of the lower jaw; (E) the frontal view of the face of the induced fetus shows bilateral ptosis, small mouth, absence of lower jaw, and 
otocephaly; (F) X-ray of the induced fetus shows the absence of the mandible. This image is published with the mother’s consent.
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the mesenchymal cells of the midbrain head and neural 
crest cells and distributed in the mandibular region; 
it has been proved to cause craniofacial malformation 
and holoprosencephaly. PRRX1 is associated with the 
expressions of cranial mesenchyme in the maxilla, frontal 
sinus, and mandibular prominence. In addition, some 
related family studies show that the disease may have 
autosomal dominant and recessive inheritance patterns. In 
addition to genetic factors, theophylline, salicylic acid, and 
other drugs (6) will increase disease risk.

Fetal facial development occurs primarily during the fifth 
to eighth weeks of gestation. The fetal mandible develops 
from the mandibular arch of the first branchial arch. The 
first pair of branchial clefts develop into the external 
acoustic meatus. The mesenchyme around the branchial 
clefts proliferates and develops into auricles, which are 
initially low and then gradually pushed posteriorly and 
superiorly with the development of the mandible and 
neck. The first pair of branchial arches is also involved 
in developing the tongue, the first and second pairs in 
developing the anterior two-thirds of the tongue, and the 
second, third, and fourth pairs in the development of the 
posterior third the tongue. When the first branchial arch 
is extremely dysplastic, the mandible may not develop or 
even be absent, which is often accompanied by synotia 
and microstomia; as a result, the mouth becomes a cavity 
or even a blind tube that is not connected to the pharynx. 
Tongue dysplasia will occur, and there may be a tiny 
posterior tongue or no tongue at all.

Prenatal ultrasound is an effective tool to screen for and 
diagnose AOC. It is particularly challenging to identify the 
development of the mandible and locate auricles during 
prenatal ultrasound diagnosis. Prenatal diagnosis of the 
disease is difficult (1,7,8). The mandible can be screened 
on the sagittal and transverse sections of the face. In this 
case, we found that the normal S-shaped curve formed by 
the mandible and the lower lip disappears, and the lower 
jaw and the mandible are absent. In order to get more facial 
image information, we supplemented the three-dimensional 
ultrasound examination and found that the fetal lower part 
was tubular uplift, small mouth, and other features, and 
showed the auricle in front of the neck, which is difficult to 
show in a two-dimensional ultrasound. Combined with the 
characteristics of two-dimensional ultrasound and three-
dimensional ultrasound, we can diagnose non-mandibular 
ear deformity. The face of the induced labor fetus showed 
ptosis, a small mouth, no mandible, and ear deformity. 
We found that this is highly consistent with the three-
dimensional craniofacial structure displayed by prenatal 
three-dimensional ultrasound volume imaging, which fully 
shows the advantages of three-dimensional ultrasound in 
diagnosing non-mandibular ear deformity. It can intuitively 
and stereoscopically display the characteristics of facial 
deformity, especially in the detection of ear deformity. 
When two-dimensional ultrasound found abnormal facial 
contour and suspected the existence of the disease, it is 
recommended to combine three-dimensional ultrasound for 
diagnosis and evaluation.

Figure 2 Timeline of diagnosis and treatment.

In April 2020, a 30-year-old, 
previously healthy, pregnant 

woman presented at 25+4 weeks 
of gestation. She did not receive 
any routine obstetric examination 

in her first trimester. Systemic 
ultrasound of the fetus was 

performe.

Ultrasound revealed 
congenital agnathia, 

right foot invertion, and 
polyhydramnios.

A stillborn male baby weighing 
854 g was delivered, with bilateral 
ptosis, tubular perioral bulge, small 
mouth, lip hypoplasia, and marked 
absence of the lower jaw. The 
auricles were inferiorly displaced 
and both ears were located 
anterior and connected to the 
neck. The right foot was inverted.

The mandible was 
absent and the right 
foot was inverted.

The pregnant woman 
and her family 

refused chromosomal 
examination and 

insisted on an 
induced abortion.

Four days after 
induced abortion, 
the children were 

examined.
X-ray examination after 

induced abortion.
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At present, most of the patients are diagnosed in 
the second and third trimesters of pregnancy. Prenatal 
ultrasound screening in the first trimester of pregnancy 
found that fetal facial contour abnormalities, mandibular 
loss, or mandibular dysplasia are the key to diagnosing 
this disease. Three-dimensional ultrasound technology 
can provide more detailed information on craniofacial 
deformity, which is helpful for more accurate diagnosis and 
evaluation of the disease.

The prognosis of AOC fetuses is extremely poor, and 
long-term survival is practically impossible (9). A small 
number of isolated born-alive infants will die of respiratory 
distress due to the absence of the mandible hindering the 
development of adjacent structures, which often involves 
the naso-mandibular complex and the oropharynx, resulting 
in respiratory distress, feeding difficulties, and speech and/
or hearing impairment (10). Those who survive still require 
tracheostomy for assisted breathing and a gastrostomy 
tube for assisted feeding (11), with daily communication 
depending on nonverbal means. Mandibular distraction 
osteogenesis can be performed to improve the local facial 
appearance and a few other functions.

When an abnormal facial structure is found in the 
prenatal examination, further genetic counseling and 
detailed systematic evaluation should be provided. 
Considering the factors of abnormal deformity caused by 
a gene mutation in the mandible and ear deformity, it is 
suggested to carry out gene detection when suspected of 
the disease. New sequencing techniques such as whole 
exon group and whole-genome sequencing can improve 
the diagnosis rate of this rare disease. Some studies have 
proved that exome sequencing clarifies the fetal molecular 
pathology of this disease (12). At the same time, careful 
examination of other systems is needed to assess whether 
the structural deformities of other systems are incorporated. 
When diagnosing no mandibular ear malformation, we 
should conduct a detailed fetal chromosome diagnosis and 
detailed evaluation of other system organs, fully inform the 
parents, follow the parents’ wishes, timely diagnosis, and 
follow-up treatment.

In our case, 2D and 3D ultrasound were applied in the 
diagnosis of AOC. However, ultrasound-based examination 
of the tongue and ear canal is difficult due to their complex 
anatomy, and therefore further investigations are warranted. 

In conclusion, when a prenatal ultrasound reveals the 
absence of the lower jaw and mandible, a small mouth, 
and extremely low ear position, the combination of 2D 
ultrasound with 3D ultrasound can be performed to confirm 

a potential diagnosis of AOC.
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