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Abstract

We report a full-term male neonate found to have undiagnosed syngnathia requiring extensive resuscitation at birth followed by urgent tracheostomy.
We conducted a systematic literature review to study the presentation, resuscitation methods, and outcomes of neonates with congenital syngnathia. Of
the 174 cases reported to date, 91 had initial resuscitation data available. Extensive resuscitation was required in 16 of these 91 infants (18%). This
ranged from nasal intubation to emergent tracheostomy. These neonates are potentially higher risk deliveries for which methods in addition to those
recommended by the American Heart Association neonatal resuscitation guidelines may be needed.
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Introduction

Syngnathia is the presence of bony (synostotic) or fibrous (synechial)
adhesions that create a fixed fusion between the maxillaand mandible
with potential involvement of the zygoma,' 2 tuberosity, hard palate,
and/or temporal bone.” This is a rare congenital anomaly in neonates
with fewer than 175 cases reported in the literature to date.’° These
neonates may require extensive resuscitation at birth.* It has been
reported that up to 37% of these infants can require nasotracheal
intubation and up to 32% can require tracheostomy prior to surgical
management of the syngnathia.? Here we present the case of a full-
term neonate with undiagnosed syngnathia who presented with
respiratory depression requiring extensive resuscitation at birth.
Consent for publication was obtained from both parents, and
exemption from ethics committee review was obtained from our
Institutional Review Board. Additionally, we summarize previously

reported birth presentations and resuscitation requirements that may
provide anticipatory guidance for future cases.

Case presentation

The neonatal team was called to attend a cesarean section delivery of
a 30-year-old primigravid mother at 37 weeks gestation. While fetal
heart tracings were reassuring, cesarean delivery was indicated for
abnormal uterine artery doppler. The pregnancy was complicated by
polyhydramnios, intrauterine growth restriction, and multiple abnor-
mal ultrasound findings including micrognathia, abnormal shape of
both hands, micropenis, ventricular septal defect, and hyperechoic
kidneys. Amniocentesis with genetic testing resulted as 46, XY with
normal single nucleotide polymorphism microarray. Maternal serol-
ogies were negative for human immunodeficiency virus, hepatitis B,
and syphilis, and she was rubella immune. The parents were not
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Fig. 1 - Visualization of maxillo-mandibular fusion with presence of jaw syngnathia.

consanguineous, and mother had no known exposure to teratogenic
agents.

At delivery, the baby was limp and apneic. He was immediately
brought to the radiant warmer, dried, stimulated, and placed in
“sniffing” position for nasal bulb suctioning. Oral suctioning was
attempted but unsuccessful as the mouth was found to be fused
(Fig. 1). His 1-minute heart rate was 80 beats per minute, and he
continued to have poor respiratory effort. Intermittent positive
pressure ventilation (IPPV) was administered using a T-piece
resuscitator via face mask with a maximum fraction of inspiratory
oxygen (FiO,) concentration of 60%. Effective ventilation was
achieved with rising heart rate, adequate chest rise, and improving
muscle tone. While a nasopharyngeal airway was considered, it was

not required as the infant’s condition improved. He established
spontaneous regular breathing by 8 min of life. Support was changed
to continuous positive airway pressure of +6 cmH,O and FiO, was
gradually weaned to 30%. Apgar scores of 2 and 7 were assigned for 1
and 5 min of life, respectively. Initial glucose was 63 mg/dL and cord
blood gases showed no significant metabolic acidosis or hypercarbia.
Birth weight was 1840 g (<3 percentile), length was 40.9 cm (<3
percentile), and head circumference was 29.5 cm (<3 percentile).
Physical examination was significant for large open anterior and
posterior fontanelles with splayed sagittal suture, micrognathia, partial
syndactyly and overlapping fingers of both hands, no testicles
palpable in the scrotum, and micropenis. He was briefly admitted to the
neonatal intensive care unit (NICU) at the delivery hospital prior to

Fig. 2 - CT reconstruction of skull demonstrating fusion of the left temporomandibular joint (TMJ) and less extensive

fusion of the right TMJ.
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transport to a quaternary care children’s hospital NICU for further
evaluation.

Upon arrival to the level IV NICU, he underwent urgent operative
laryngoscopy with fiberoptic intubation followed by tracheostomy and
placement of tracheostomy tube. The patient remained stable on
ventilator support without significant physiologic derangements.
Feeding was initiated via nasogastric tube and advanced towards
goal. Computerized tomography (CT) scan on the eighth day of life
showed: 1. Fusion of lateral aspects of maxillary and mandibular
alveoli, 2. Mandibular hypoplasia, 3. Cleft hard palate and likely soft
palate with elevation of tongue into inferior nasal cavity, 4. Midline cleft
face with widened inferior metopic suture and presence of a cleft
through midline nasal bones, and 5. Bilateral cochlear aperture
stenosis and ossicular dysplasia (Fig. 2).

At three weeks of life, he underwent operative release of bilateral
maxillary and mandibular bony fusion and laparoscopic gastrostomy
tube insertion. While inpatient, he received rehabilitation of the
temporomandibular joint and optimization of nutrition. He underwent
extensive evaluations for neurological, endocrinological, and genetic
abnormalities. Whole exome sequencing ultimately revealed a de
novo hemizygous single nucleotide deletion in the HDAC8 gene,
associated with X-linked Cornelia de Lange syndrome. He was
discharged home on tracheostomy tube with cool mist humidification
during the day with bilevel positive airway pressure through the night
and on full enteral tube feeds.

Literature review

After consultation with a medical librarian, we conducted a
comprehensive literature review to identify the methods of resuscita-
tion at birth for neonates with syngnathia. Articles were retrieved from
PubMed database using the following search terms: “congenital
syngnathia,” “maxillomandibular fusion,” “congenital synostosis,” and
“oral synechiae.” We included individual case reports and case series
from all years of publication up to May 2020. References and review
articles were manually searched for additional case articles not
previously included. Results were filtered for those written in English.
Cases of acquired syngnathia were excluded. Full texts of all articles
meeting inclusion criteria were thoroughly reviewed for data extraction
(Supplemental data). We extracted reports of prenatal ultrasound
findings, gestational age at birth, birth weight, patient clinical condition
at birth including Apgar scores, the resuscitation methods utilized (if
any), and survival outcome.

»

Results

Our search yielded 132 articles reporting a total of 174 unique cases.
Clinical reports ranged in publication dates from 1936 to 2020, with
most case reports being published within the past three decades. We
extracted perinatal data and resuscitation details when available and
calculated median values with interquartile ranges (IQR) where
appropriate. Most cases were born at term (38 weeks, IQR 37-40,n=
40) with a median birthweight of 2800 g (IQR 2500—3280,n=81). The
median Apgar score at 1 and 5 min were 8 (IQR 6—9, n =29) and 9
(IQR 8—9, n =29), respectively. The descriptive condition at birth was
reported in 91 (52%) of the 174 cases with extensive resuscitation
required for 16 patients (Table 1). These patients tended to have lower

Table 1 - Most extensive resuscitation method
required for patients with congenital syngnathia.

Extensive birth resuscitation required (N = 16) n/N (%)
Face mask 2/16 (12.5%)
Nasal intubation 3/16 (18.8%)

1/16 (6.3%)
7/16 (43.8%)
3/16 (18.8%)

Oropharyngeal airway
Emergent tracheostomy
Not detailed

gestational age (37 weeks, IQR 36—39, n = 10) and weight (2500 g,
1700-3000, n = 13) at birth.

Discussion

It is known that 4—10% of all infants will require resuscitation
beyond the initial steps of warming, drying, and stimulating.® For
syngnathia cases with reported conditions at birth, 18% required
extensive resuscitation. Reports without reported condition at
birth may indicate patients brought to medical attention later in
life, although details were extremely limited in some cases.
Publication bias may underestimate the need for resuscitation in
these patients, as demise soon after delivery may have gone
underreported. The nature of resuscitation of neonates with
syngnathia was often unconventional with almost half of the
patients that received extensive resuscitation requiring emergent
tracheostomy placement (n = 7). The remainder were successfully
resuscitated with face mask or advanced airway. The most
frequently utilized airway (other than surgical tracheostomy) was
nasal intubation. Each of these patients survived their respective
resuscitation. Only one patient was reported to have died on day
four of life.

Prenatal ultrasound results were provided 14 (8%) of the 174
cases. The most common abnormalities visualized were micrognathia
and polyhydramnios (Table 2). Micrognathia was reported in over a
third of prenatal ultrasounds (n = 5) when results were available
Polyhydramnios was reported in over a quarter of ultrasounds
compared to a detection rate of 0.2—1.6% in the general population.”
A prenatal sonographic detection rate of 1 in 1500 of pregnancies in
the general population has been reported, but a majority may not be
clinically significant postnatally.'® Consensus guidelines to standard-
ize the prenatal diagnosis of micrognathia using inferior facial angle
and jaw index have been published.” However, the use of such
guidelines was not reported in these patients. Fetal stomach fluid
volume and movement of fluid in the fetal trachea with diaphragmatic

Table 2 - Abnormal prenatal ultrasound findings in
patients with congenital syngnathia.

nIN (%)

5/14 (35.7%)
4/14 (28.6%)
2/14 (14.3%)
6/14 (42.9%)

Findings on prenatal ultrasound (N = 14)

Micrognathia

Polyhydramnios

Both micrognathia and polyhydramnios
Additional abnormalities
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movement were also not reported. Use of such standardized
measurements can assist in prognostic evaluation, decisions to
pursue advanced imaging, and planning for postnatal management.
Given this data, we suggest the following approach for resuscitat-
ing infants with obstructive airway anomalies to be used in conjunction
with the American Heart Association Neonatal Resuscitation Guide-
lines.® Each step below should be trialed in stepwise fashion.

1 Consult with an appropriately skilled anesthetist and pediatric
otolaryngologist for delivery planning, including consideration of
ex utero intrapartum treatment (EXIT) procedures in select cases.

2 Reposition as needed with trial of prone or side-lying position if
there is significant retrognathia.

3 Provide IPPV using face mask.

4 Use oropharyngeal airway or laryngeal mask airway if able.
Otherwise, insert a nasopharyngeal airway.

5 Attempt blind nasotracheal intubation while contacting on-call
otolaryngologist for fiberoptic intubation (if available).

6 Utilize emergent tracheostomy as last option.

Conclusion

Findings of both micro-retrognathia and polyhydramnios on prenatal
ultrasound may serve as the first indication of obstructive airway
malformations, including the rare diagnosis of congenital syngnathia.
While most patients with syngnathia may not need significant
resuscitative efforts, some may require extensive measures and
unconventional approaches for facilitating adequate ventilation. The
approach to resuscitation of these patients should prioritize
multidisciplinary delivery planning, airway clearance, appropriate
positioning, and providing IPPV via facemask before considering an
advanced airway.
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