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Pierre Robin Sequence: airway management via
mandibular distraction. Case report.

Secuencia de Pierre Robin: manejo de via aérea mediante
distraccién 6sea mandibular. Reporte de caso.

Abstract: Pierre Robin sequence is a set of congenital conditions characterized by
the presence of micrognathia, glossoptosis, cleft palate and obstruction of the airways.
The latter can lead to many other complications such as respiratory difficulties, apnea,
weight loss and even death. Currently, mandibular distraction, or the lengthening
of the mandibular bone, is the most common surgical procedure used to correct a
retracted tongue and the airway obstruction it produces in patients with mandibular
hypoplasia. The present paper reports the case of a 26-day-old male patient, who
presented obstruction on the upper respiratory tract, mandibular retromicrognathia,
and retracted tongue and cleft palate, all conditions characteristic to Pierre Robin
sequence. The patient also had a medical record of orotracheal intubation due to
respiratory difficulties. The subject underwent mandibular distraction surgery with a
horizontal vector, which resulted in a satisfactorily cleared airway.

Keywords: Osteogenesis; distraction; micrognathia; Pierre Robin Syndrome; airway

obstruction.

Resumen: La secuencia de Pierre Robin es una afeccién congénita caracterizada por
la presencia de micrognatia, glosoptosis, paladar hendido y obstruccién de la via aérea,
siendo ésta una de las principales caracteristicas de la cual derivan varias complicaciones,
entre ellas, dificultad respiratoria, apnea, pérdida de peso y hasta la muerte. En la
actualidad la distraccién ésea mandibular es la técnica quirtrgica de eleccién, que
tiene como finalidad el alargamiento mandibular corrigiendo la posicién posterior de
la lengua, con la consecuente desobstruccién de la via aérea en pacientes con hipoplasia
mandibular. Se reporta caso clinico de paciente masculino con 26 dias de nacido, que
presenté obstruccién de la via aérea superior, retromicrognatismo mandibular, retraccién
de la lengua y hendidura palatina, relacionado con la secuencia de Pierre Robin, con
antecedentes de intubacién orotraqueal por dificultad respiratoria, al cual se le realizé
distraccién ésea mandibular con vector horizontal, destacando resultados satisfactorios
en la resolucién de la obstruccién de la via aérea.

Palabras Clave: Osteogénesis por distraccion; micrognatismo; Sindrome de Pierre Robin;

obstruccion de las vias aéreas.

INTRODUCTION.

Pierre Robin Sequence (PRS) is a chain of conditions that stem from
the improper development of the mandible, with micrognathia causing the
misplacement of the tongue into the back of the mouth. The tongue might
interfere with the development of the palatal shelves, resulting in a U-shape
cleft palate. The accompanying reduction of the oropharyngeal airways leads
to upper respiratory tract obstruction (URTO), and patients may present
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obstructive sleep apnea symptoms that may require
tracheostomy surgery in extreme cases."?

Treatment may greatly vary depending on the severity
of the URTO. Some affected newborns can be treated
without surgery using a palate obturator in order to clear
the blocked airways. Daniel ez al.,* reported good results
using long term nasopharyngeal intubation treatment or
continuous positive airway pressure treatment. Surgery is
commonly reserved for more severe cases. While it is true
that a tracheotomy clears URTO, it is associated with a
high mortality rate, and it does not correct the underlying
anatomic abnormality that causes the problem. A proper
mandibular development is key for clearance at the base
of the tongue in order to prevent subsequent URTOs.?”

Distraction osteogenesis is a de novo biological bone

formation process where traction pressure is applied.
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It begins with a corticotomy that weakens the bone,
followed by the implantation and activation of a distractor
that generates the progressive separation of the fracture
and immobilizes fragments, resulting in the lengthening
of the mandibular bone and the simultaneous growth
of muscle and soft tissue. It is important to preserve
vascularization, and to provide adequate post-operatory
and distraction period.®

Mandibular distraction osteogenesis (MDO) corrects
micrognathia, gradually lengthens the mandible, and
can be performed safely in infants. This procedure
successfully prevents obstructive sleep apnea in most
cases, thus avoiding the need for tracheotomy surgery.”*

The aim of the present study is to report the positive
results of MDO in the treatment of URTO on a newborn
afflicted with PRS.

Figure 1. Mandibular micrognathia in a twenty-six-day old infant.

Figure 2. Neck computed tomography of a twenty-six-day old infant; a decrease in airway size is apparent.
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Figure 3. Mandibular osteotomy.

A: Mandibular osteotomy on the right side. B: Bilateral mandibular distraction device.

Figure 4. Post-operatory tridimensional reconstruction.

A: Post-operatory tridimensional reconstruction. B: Clinical control at 5 months post-surgery. No respiratory difficulties and better

maxillomandibular skeletal relationship.

CASE

A male twenty-six-day old infant was admitted into
the oral and maxillofacial surgery department of the
Fundacién Hospital Universitario Metropolitano in
Barranquilla, Colombia. The patient suffered from
PRS-related URTO, was a premature baby, presented
low birthweight and a medical record of mitral valve
regurgitation, bronchopulmonary dysplasia, cryptor-
chidism of the right testicle, and had undergone
246

orotracheal intubation due to respiratory difficulties.
The patient was evaluated by a specialist multi-
disciplinary team that recommended a tracheotomy
in order to handle the airways, and a gastrostomy for
feeding. During physical examination it was observed
that the patient presented mandibular retromicrognathia,
a convex facial profile Figure 1, type II skeletal maxillary-
mandibular relationship, tongue retraction and a

U-shaped cleft palate.
ISSN Online 0719-2479 - www.joralres.com © 2019



A significant decrease in the size of the airways was
also observed in the axial cut of a neck computed
tomography (CT), Figure 2.

Taking into consideration the medical history as well
as the clinical scenario at the time, a bilateral MDO
was proposed, comprising the insertion of an extra oral
unidirectional screw-type distraction device with a
horizontal distraction vector, as well as a palatorrhaphy
at the time of a second surgical intervention. The
mandibular distraction protocol included a 3-day-
latency period followed by Imm of daily activation
of the device, or 0.5mm every 12 hours. The patient’s
guardian provided signed informed consent, where the
risks and benefits of the treatment were stipulated. The
surgery was performed under general anesthesia, after a
pre-anesthetic evaluation.

Subsequently, an orotracheal intubation was performed
without complication. The procedure began with a
submandibular incision on the right side, lcm below the
mandibular border, followed by a dissection by planes
until reaching the mandibular angle. A corticotomy was
performed on the external face of the mandibular angle
Figure 3A, and the distractor device was inserted.

The procedure was repeated on the other side (left),
resulting in the insertion of bilateral distractor devices
Figure 3B.

Hemostasis and suture of the planes was then
performed. The procedure ended without complications,
and the patient was admitted to the neonatal intensive
care unit. The distraction protocol was executed for 6
weeks, resulting in 23mm of mandibular distraction.

A follow-up CT scan and a tridimensional recons-
truction side view presented a larger diameter on the
airway and other distracted segments Figure 4A.

After 6 weeks of fracture healing, the estimated time
for proper bone regeneration, the device was removed
under anesthetic sedation.

The patient was controlled monthly, and positive
results regarding the airways and the maxillomandibular
skeletal relationship were observed after 5 months post-
surgery Figure 4B.

During physical examination, the patient presented
adequate respiratory capacity, deglutition, nutrition, and

overall good health, resulting in a better quality of life.
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DISCUSSION.

PRS is a congenital affliction characterized by
micrognathia, glosoptosis and other various effects on
the stability of the airways. Newborn babies present
respiratory difficulties, which manifest through stridor and
oxygen desaturation, as well as eating and developmental
problems. The treatment for URTO in babies with PRS
can be divided in two groups: surgical procedures and
nonsurgical techniques. Among the surgical procedures,
the most common are tracheotomy, release of the floor of
the mouth, and MDO, with the latter presenting excellent
results. Li ez al.," stated that non-surgical techniques do not
correct anatomical problems, and that surgical procedures
are determined by the the clinical characteristics and
imaging studies of each case.’

Resnick ez al," have emphasized the role of new
computer imaging technologies during the planning
and process of surgery. The use of such tools, like
tridimensional images, results in higher success rates
while reducing complications during surgical procedures.

Regarding MDO as a URTO treatment in patients
with PRS-related micrognathia, Hong et al. carried out
a study on 16 affected children. Its results showed that
the procedure can be safely and effectively performed on
newborn babies with severe micrognathia and URTO.
Breik et al. reported in a literature review that MDO
successfully prevents the need for tracheostomy in 95%
of the cases. Sesenna er al.,'"* presented a series of nine
cases of PRS with severe micrognathia and URTO where
100% responded favorably to bilateral MDO procedures,
with the complete resolution of respiratory symptoms.
These results coincide with the present case, of a patient
afflicted with airway obstruction and who was treated
with MDO surgery. Positive results were observed after 6
weeks of treatment without any alterations in breathing
or deglutition, and a considerable improvement in the
skeletal maxillomandibular relationship.'

Martinez ez al.,” state that the use of a horizontal vector
is key for airway enlargement at the retropharyngeal
space, and mandibular distraction treatment of retromi-
crognathia. Use of MDO in the long term may result in
anomalies such as mild cases of anterior open bite that
can be corrected spontaneously or through the use of

orthodontic devices.
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CONCLUSION.

PRS treatment usually requires the participation of
multidisciplinary teams.

Horizontal vector MDO is the proper surgical
technique for the treatment of URTO secondary to PRS
since it corrects anatomical defects, and in a few days can

modify eating alterations and aid in oxygen saturation.
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