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Core tip: Pierre Robin sequence is a severe congenital 
condition characterized by triad of micrognathia, glos-
soptosis, and cleft palate. Glossoptosis and micrognathia 
may result in obstruction of the airway on inspiration 
and impeding feeding. If untreated, this problem can 
lead to exhaustion, cardiac failure, and ultimately death, 
especially during the early months of life. This paper 
give detailed reviews supported with figures for surgical 
interventions and conservative orthodontic approaches, 
and also presents a baby treated successfully with an 
orthodontic appliance. Orthodontic nutrition plate ap-
pears to be a viable alternative in treatment of Pierre 
Robin sequence to surgical treatment modalities that 
are more aggressive in nature.

Cömert Kılıç S, Kılıç N, Oktay H, Kiki A. Pierre Robin se-
quence from orthodontic and surgical perspective. World J 
Stomatol 2014; 3(4): 30-37  Available from: URL: http://www.
wjgnet.com/2218-6263/full/v3/i4/30.htm  DOI: http://dx.doi.
org/10.5321/wjs.v3.i4.30

INTRODUCTION
Infants with congenital craniofacial anomalies often 
display associated severe mandibular hypoplasia caus-
ing obstruction of  the airway through retro-positioning 
of  the tongue-base into the posterior pharyngeal airway. 
Pierre Robin[1], a French Stomatologist at French School 
of  Stomatology, defined a new syndrome in 1923 which 
involves mandibular micrognathia, glossoptosis and 
respiratory distress. In 1934, Robin[2] revised the charac-
teristics of  the syndrome and included cleft palate as an 
additional factor that could be present. An incomplete 

Pierre Robin sequence from orthodontic and surgical 
perspective

Songül Cömert Kılıç, Nihat Kılıç, Hüsamettin Oktay, Ali Kiki

Songül Cömert Kılıç, Department of Oral and Maxillofacial Sur-
gery, Atatürk University, 25240 Erzurum, Turkey
Nihat Kılıç, Ali Kiki, Department of Orthodontics, Faculty of 
Dentistry, Atatürk University, 25240 Erzurum, Turkey
Hüsamettin Oktay, Department of Orthodontics, Faculty of 
Dentistry, Istanbul Medipol University, 34083 Istanbul, Turkey
Author contributions: Cömert Kılıç S, Kılıç N and Oktay H 
contributed equally to this work and wrote the manuscript; Kiki A 
contributed to the writing of the manuscript; Kılıç N and Oktay H 
also generated the figures and designed the aim of the editorial.
Correspondence to: Hüsamettin Oktay, DDS, PhD, Profes-
sor, Department of Orthodontics, Faculty of Dentistry, Istanbul 
Medipol University, Atatürk Bulvarı No:27, 34083 Istanbul, 
Turkey. hoktay@medipol.edu.tr 
Telephone: +90-212-4534924  Fax: +90-212-5317555
Received: September 29, 2014  Revised: November 3, 2014 
Accepted: November 17, 2014
Published online: November 20, 2014 

Abstract
Pierre Robin sequence (PRS) is a triad of micrognathia, 
glossoptosis, and cleft palate that results in an obstruc-
tion of the airway on inspiration and impeding feeding. 
The tongue of infants with PRS fall back toward the 
posterior pharyngeal wall (glossoptosis) due to receding 
chin produced by mandibular micrognathia (small jaw) 
or retrognathia. This causes a serious condition with 
potentially severe, life-threatening airway obstruction. If 
untreated, this problem can lead to exhaustion, cardiac 
failure, and ultimately death, especially during the early 
months of life. Actually, in the majority of PRS infants, 
these symptoms can be managed by placing the infant 
in the prone position until adequate growth of the jaw 
occurs. If this type of treatment fails, the infant then 
should be considered for other conservative therapies 
or surgical interventions. This paper reviews surgical 
interventions such as tongue-lip adhesion, mandibular 
traction, mandibular distraction, tracheotomy and con-
servative orthodontic approaches, and presents a baby 
treated successfully with an orthodontic appliance.
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cleft of  the palate is associated with the Robin sequence 
in approximately 50% of  these patients. Formerly, it was 
named Pierre Robin syndrome, anomalad, or complex. 
Today, it is referred as Pierre Robin sequence because the 
underdeveloped lower jaw initiates a sequence of  events 
(i.e., the micrognathia resulting in glossoptosis, which pre-
vents the palatal shelves to fuse at intra-uterin growth)[3]. 

The main clinical problems faced by clinicians include 
upper airway obstruction and feeding difficulties. The 
tongue of  infants with pierre robin sequence (PRS) fall 
back toward the posterior pharyngeal wall (glossoptosis) 
due to receding chin produced by mandibular microgna-
thia (small jaw) or retrognathia. This results in an ob-
struction of  the airway on inspiration and impeding feed-
ing. If  untreated, this problem can lead to exhaustion, 
cardiac failure, and ultimately death, especially during the 
early months of  life[4]. 

In normal intra-uterine growth and development, the 
tongue moves downward and goes away from the roof  
of  the mouth between nine to eleven weeks of  gestation. 
This movement of  the tongue allows an accurate space 
for two palatal shelves to shift towards to the midline 
and become integrated (palatal closure). In PRS cases, 
however, micrognathic or retrognathic lower jaw results 
in failure of  the tongue to descend and thus keeps the 
tongue positioned higher in the mouth than normal, 
thereby interfering with the normal closure of  the palate. 
As a conclusion, a wide U-shaped cleft occurs in the soft 
palate, and sometimes it may involve posterior part of  
hard palate. To varying degrees, glossoptosis contributes 
to tongue-base obstruction, sleep apnea, and respiratory 
distress. Additional factors such as tongue prolapse into 
the cleft area, lack of  voluntary control of  the tongue 
musculature, and negative pressure pull of  the tongue into 
hypopharynx may also contribute to dysphagia[5]. Three 
pathophysiological theories exist to explain the occur-
rence of  micrognathia: mechanical or positional theory, 
neurological maturation theory, and dysregulation theory. 
The most widely accepted one is mechanical or positional 
theory although the etiopathogenesis of  mandibular mi-
crognathia itself  remains a matter of  considerable debate. 
According to mechanical or positional (compression) 
theory, mandibular micrognathia is a result of  intrauterine 
molding against sternum, possibly associated with oligo-
hydramnios[6]. If  this theory is true, it would appear logical 
to expect some rebound growth of  mandible shortly after 
birth, reducing facial convexity and perhaps allowing the 
mandible to “catch up” with maxilla. 

TREATMENT APPROACHES
Since the major symptoms included glossoptosis, upper 
airway obstruction and feeding difficulties are definitely 
or at least mostly related to micrognathia, clinicians’ spe-
cial interest are focused upon growth of  and/or lengthen 
the mandible in these infants. Actually, in the majority of  
PRS infants, these symptoms can be managed by placing 
the infant in a prone position until adequate mandibular 
growth occurs. This traditional treatment method causes 

the jaw and tongue to fall forward, opening the airway[7]. 
If  this type of  treatment fails, the infant then should be 

considered for other conservative therapies and/or surgical 
interventions. Conservative interventions can be performed 
with different orthodontic methods until adequate man-
dibular growth occurs. Surgical options include tongue-lip 
adhesion (a procedure to pull the tongue forward), release 
of  the musculature of  mouth floor, mandibular traction, 
and mandibular distraction or tracheotomy[3]. 

SURGICAL INTERVENTIONS 
Surgical interventions are really more aggressive in nature. 
Currently there are no undisputed practical guidelines for 
surgical management of  airway obstruction in patients 
with PRS who fail conservative treatment[8]. The PRS 
literature is unclear as to which surgical intervention is 
most effective. According to Mackay[9], it is even unclear 
if  there is a ‘‘one surgery fits all’’ type of  approach that is 
superior to a more adaptable and patient-dependent ap-
proach. Each surgical intervention has significant poten-
tial complications that must be considered. Other factors 
such as surgeon’s training and experience may also play 
key roles in decision process[9]. Level and severity of  air-
way obstruction or presence of  multiple levels of  airway 
narrowing demonstrated clinically and endoscopically, 
should guide the intervention[5]. 

Tracheostomy 
Tracheostomy is a surgically created opening through the 
neck into the trachea (breathing tube) for the purpose of  
assisting breathing. With the exception of  patients who 
are seen as candidates for a first-line surgical therapy by 
some surgeons, the traditional approach in the infants 
with PRS is tracheostomy[10]. Tracheostomy is the defini-
tive and often a reserved procedure for the treatment of  
airway obstruction of  patients with PRS whose condition 
fails to respond to other measures. It should be applied 
particularly for the patients with lower airway obstruction 
who require chronic ventilator support[11]. 

Tracheostomy may be associated with frequent and 
serious adverse effects, complications, and even death[12,13]. 
Up to 60% of  the infants undergoing tracheostomy may 
experience some type of  complications such as supra-
stomal granulation and collapse, tracheal stenosis, tube 
obstruction, fistulas, accidental decannulation, creation 
of  false passages, cellulitis, neck scarring and loss of  air-
way[12-14]. Recurrence of  airway obstruction or feeding dif-
ficulties may also occur following tracheostomy. 

As stated previously, although tracheostomy is still 
a first-line surgical therapy for some surgeons and the 
technique improved over the last 20 years, morbidity and 
mortality associated with tracheostomy are undeniable. 
This explains why it has now become a last resort for the 
treatment of  PRS[15]. 

Mandibular traction by wires
Introduction of  this technique to the literature is far away 
up to approximately 80 years ago[11]. Documentation of  
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high incidence of  temporomandibular joint ankylosis was 
the primary reason why the first attempts regarding man-
dibular traction by wires were abandoned[16]. Although 
this technique is currently gaining great interest and 
popularity among surgeons[17,18], it is considerably aggres-
sive in nature and requires an intensive care. Mandibular 
traction is accomplished by positioning two circum-man-
dibulary wires on both sides of  the symphysis under local 
anesthesia (Figure 1). Continuous mandibular tractions 
are performed by using weights ranged from 50 to 200 
g, except feeding[17-19]. Duration of  the traction therapy 
has been reported to vary between 26.6[17] and 40[18] d. 
Position of  the infant is changed every 2 h during this 
period[18]. 

The data obtained from the results of  these studies 
suggest that mandibular traction with wires may be an 
effective treatment for upper airway obstruction with no 
major complication. The procedure immediately alleviates 
patients’ respiratory problems and apnoea[17-19]. The pierc-
ing of  the skin by traction wires may cause small scars on 
the chin.

Tongue-lip adhesion
Glossopexy or tongue-lip adhesion can be effective in 
relieving tongue-base obstruction. In this technique, 
anterior ventral part of  the tongue is anchored to lower 
lip (mucosa plus or minus muscle), and posterior part to 
mandible. Main adverse outcomes are dehiscence and 
need for subsequent procedures[20]. Other complications 
of  tongue-lip adhesion are infection, submaxillary duct 
obstruction, lip scarring, postoperative obstructive sleep 

apnea, severe dysphagia, and growth retardation[20,21]. 
Although some authors have observed weight gain and 
improved feeding after glossopexy[22], tongue-lip adhesion 
may result in airway obstruction or feeding difficulties 
due to altered tongue mobility and swallowing.

Mandibular distraction osteogenesis
Distraction osteogenesis (DO) is the surgical technique 
in which new bone formation is induced by gradual 
separation of  bony segments after an osteotomy. This 
technique increases pharyngeal airway size by gradual 
mandibular lengthening. Distraction osteogenesis gener-
ates not only new bone but also new soft tissue in the 
distraction area. Mandibular distraction osteogenesis is 
becoming more common in management of  the infants 
with PRS, and overcorrection of  mandibular position 
is currently recommended to maximize the mandibular 
length and airway size[23].

The first maxillofacial application of  DO was carried 
out by McCarthy[24], in 1992 when he used this method to 
lengthen a congenitally hypoplastic mandible. It is com-
monly used in medicine and dentistry for mandibular 
advancement in very severely affected (syndromic) chil-
dren. In this regard, now, it gained common use to treat 
PRS infants. This procedure involves bilateral mandibular 
osteotomies and the placement of  distraction devices 
(Figure 2)[25].

External or internal devices can be used, but both 
have pros and cons. External devices are easy to adjust 
and remove but can be dislodged and are associated with 
scarring. Internal devices are usually better tolerated but 
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Figure 1  Mandibular traction by wires[18] (with kind permission of publisher). 



function-stimulating devices which enable the physicians 
to refrain from invasive surgery. 

Traditionally, pioneer orthodontic plates used in PRS, 
also called feeding obturators, were used to facilitate 
feeding because it was assumed that feeding difficulties 
in these children were related with sucking inability due 
to the cleft[32]. These plates were designed to obturate the 
cleft area and close the opening between oral and nasal 
cavities. They created an artificial non-cleft palate which 
aided extraction of  milk from a nipple. They successfully 
used to facilitate feeding, reduce nasal regurgitation, and 
shorten the time required for feeding[32].

Currently, function-stimulating devices have gained 
popularity among orthodontists and are commonly used 
for PRS infants. These devices can stabilize the infant’s 
vital parameters and ensure that it can be adequately fed 
during the appliance is placed. It is assumed that mov-
ing the tongue forward by a device that incorporates a 
tongue retaining and stimulating extension part result in 
mandibular growth promotion and thus orofacial muscu-
lature harmonization[4,33].

This kind of  device was firstly introduced by Hotz et 
al[34] in 1982, and this appliance was later modified by Bu-
chenau et al[35] in 2007 and called as “Pre-Epiglottic Baton 
Plate”. This palatal plate was made from a compound 
soft and hard acrylic covering both whole palate includ-
ing alveolar ridges and velar extension approximately 
2 to 3 cm in length, and a wire structure was added to 
extending acrylic in severe cases. The position of  velar 
extension was endoscopically inspected and adjusted. Ac-
cording to these authors, this appliance reduced apnea 
indices of  PRS infants by 71%[35]. In 2011, Bacher et al[36] 
introduced a new plate with velar extension, which was 
quite identical to the Pre-Epiglottic Baton Plate. This 
appliance stimulated mandibular growth and resolved 
airway obstruction by forward positioning of  the tongue 
and mandible by applying posterior pressure on the root 
of  tongue. 

In 2006, “Tübingen soft palate plate” was described 
in the German literature by Brosch et al[37]. This appliance 
includes three parts: an acrylic palatal plate, an adjustable 
velar spur connected to the palatal plate with wires, and 
two frontal wire bows to keep the appliance in stable po-
sition with extra-oral fixation by applying adhesive tapes 
in the cheek and nose area.

require repeat dissection for removal under general an-
esthesia. Activation of  the distractor is usually done at a 
rate of  1 mm per day. However, distraction can be carried 
out at the rate of  1.5 mm per day in infants because of  
their fast healing response[26].

The fact that three-dimensional computed-tomogra-
phy analysis indicates an increased mandibular length and 
volume after distraction may explain the airway improve-
ment in the children who undergo MDO[27,28]. In a recent 
paper by Pfaff  et al[28], the mean increase in the mandibu-
lar volume following distraction was measured as 113.3%. 
Denny et al[16] evaluating the effects of  mandibular dis-
traction on very young patients (from 3 mo to 8 years of  
age) with congenital micrognathia showed a normaliza-
tion in the maxillo-mandibular relationships and 67.5% 
increase in cross-sectional area of  the airway. Rachmiel 
et al[29] evaluated eighteen patients (between 6 mo and 14 
years of  age) with hypoplastic mandible and glossoptosis 
and found a mean of  22 mm forward mandibular elon-
gation, an increase in SNB angle and pharyngeal airway 
after mandibular distraction. 

These very short-term reports demonstrated favor-
able mandibular growth following distraction. Long-
term effects of  this procedure, however, on mandibular 
and also facial growth are not subjected to any research 
and remain unanswered due to being a relatively new 
procedure in infants and young children. In addition, a 
lot of  severe complications regarding MD have been re-
ported, which include wound infections, facial cellulitis, 
temporary paresthesia, facial nerve injury, scarring, cheek 
abscess, open bite deformity, tooth bud injury, jaw defor-
mity, and dentigerous cyst formation[30]. As reported by 
some authors, the most common complication is loss or 
malformation of  permanent teeth at a rate of  21%[31].

ORTHODONTIC INTERVENTIONS 
It is well known that PRS newborns often suffer from 
serious or even life-threatening airway obstructions in the 
respiratory tract resulting from anatomic malformations 
(mandibular micrognathia, glossoptosis and potentially a 
median cleft palate). Correction of  the infant’s microgna-
thia and associated glossoptosis is possible by the previ-
ously mentioned interventions. Besides these treatment 
alternatives, orthodontists use various palatal plates and 

33 November 20, 2014|Volume 3|Issue 4|WJS|www.wjgnet.com

Cömert Kılıç S et al . PRS: Orthodontic and surgical perspective

Figure 2  Mandibular distraction osteogenesis applied to one-month-old 
child with Pierre Robin sequence[25] (with kind permission of publisher).



Figure 3  Frontal (A) and lateral (B) facial views before treatment.

In 2007, Oktay et al[4] introduced a modified nutrition 
plate including palatal plate and adjustable pharyngeal 
wire extension covered with an acrylic button. The rest 
of  this paper describes this plate and a baby treated with 
this appliance. The following text and figures reproduced 
with kind “written permission” of  the publisher.

CASE REPORT[4]

A newborn girl with complaints of  cleft palate, malnutri-
tion, and respiratory distress was brought to the Pediatric 
Department at Research Hospital of  the Faculty of  Med-
icine in Atatürk University. The patient was diagnosed 
with Pierre Robin sequence and oxygen was provided 
to her so that the cyanosis in her legs and arms could 
be eliminated. In addition, a nasogastric catheter was 
inserted for nutrition. After the general condition of  the 
patient improved, she was transferred to the Department 
of  Orthodontics at the Faculty of  Dentistry in Atatürk 
University for consultation and fabrication of  a nutrition 
plate.

The mother stated that the baby was her first child. 
The mother had used some medicine for pharyngitis in 
the 3rd month of  pregnancy and had a traffic accident in 
the 28th week of  pregnancy, when she was slightly injured. 
It was stated also that there was no similar congenital or 
genetic anomaly in the grandparents. At another health 

center, where the parents had gone to get information 
about the baby’s condition, it was recommended that the 
baby’s mandible be brought forward by means of  distrac-
tion osteogenesis. However, the parents refused this ap-
proach.

The baby was brought to our department when she 
was 13-day-old (Figure 3). Clinical examination showed 
that the baby had three characteristics of  Pierre Robin se-
quence. Because the mandible was small and the tongue 
was located in the oropharyngeal area (Figure 4), there 
were severe difficulties with breathing and nutrition. It 
was decided that a modified nutrition plate should be 
applied so that vital functions could be restored and the 
tongue could be brought to its normal position within 
the mouth.

Impressions from the baby were taken with a silicone-
based material in operating room conditions, and a fine 
study cast was created with hard plaster. To prevent the 
tongue from falling back into the oropharynx, a wire ex-
tension would be added to the nutrition plate. The slope 
and length of  the wire extending toward the tongue root 
was determined with clinical experience. The borders of  
the nutrition plate were determined on the plaster cast, 
and after the waxing processes in the cleft region, the 
extension to be added to the rear part of  the plate was 
prepared from 0.9-mm diameter stainless steel wire. The 
acrylic portions of  the plate were prepared using typical 
methods. To prevent the wire extension from damaging 
the soft tissues, the end of  the extension was covered 
with an acrylic button (Figure 5).

After construction of  the nutrition plate and its ex-
tension was completed, the appliance was inserted in the 
mouth. The wire extension forced the tongue to displace 
anteriorly, and it returned to its normal position in the 
oral cavity as soon as the modified nutrition plate was po-
sitioned in the mouth (Figure 6). The obstruction caused 
by the tongue in the oropharynx was eliminated and the 
patient was able to breathe easily and comfortably. The 
baby began to feed comfortably with a bottle.

The parents were taught how to insert and to remove 
the nutrition plate and were informed of  the importance 
of  appliance care and cleaning, cleanliness of  the cleft 
area and tongue, nutrition, and preferred sleeping posi-
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Figure 4  Intraoral view showing the tongue located in oropharynx behind 
the palatal shelves.

Figure 5  Modified nutrition plate with wire extension.
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In conclusion, the modified nutrition plate appears to 
be a viable alternative in the treatment of  Pierre Robin 
sequence to surgical treatment modalities that are more 
aggressive in nature.
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