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Cleft palate in Pierre Robin sequence
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Abstract:

Pierre Robin's sequence PRS is a congenital malformative sequence with a retrognathism, a glossoptosis and an upper
respiratory obstruction with an associated cleft palate. This malformative association can be disabling for both the
child and his parents, because of its aesthetic, functional, psychological and social impacts. Patients and methods: We
have investigated 14 patients with PRS presenting cleft palates, collected over a period of 5 years, from March 2014
to November 2019 in the pediatric surgical emergencies department (PSE) in Rabat Children's Hospital (HER).
Results: Nine of the 14 patients had a complete cleft palate. The average age of intervention was 23 months ranging
from 13 months to 4 years. The study showed a slight female predominance (n = 8, 57%). Regarding the treatment, 3
patients were treated with the Bardach’s technique, 3 had the Von Langenbeck’s technique, 3 had the Push-back
technique and one patient who suffered from a post-operative persisting velar division was treated by veloplasty 3™
generation. The hospital stay was around 24 hours and the post-operative follow-up was uncomplicated for all our
patients.

Conclusion: Although we had a relatively high success with our approach, the complexity and lack of consensus
regarding the management of Pierre Robin's sequence still requires the involvement of a multidisciplinary team. The
main aim is to give the best aesthetical and functional results in order to reduce the suffering of the PRS children and
families.
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has been demonstrated in animal models. The subsequent
mandibular hypoplasia would then lead to a small mouth
volume, an abnormal position of the tongue and an
impaired closure of the palate. Furthermore, the SOX9
gene, has been linked to nonsyndromic PRS in families
with more than one member affected. The diagnosis is
mainly clinical and consists on a retrognathism and a
glossoptosis with more or less a cleft palate. However, the
severity of the sequence is determined by the severity of
the feeding and respiratory difficulties, in addition to the
functional —and  social  impact.  Therefore a
multidisciplinary team should be involved in the
management of children with PRS.

Introduction:

Pierre Robin sequence (PRS) is a congenital malformative
sequence of the face associating a retrognathism, a
glossoptosis, and an obstruction of the upper airway
(secondary to an abnormal position of the tongue). A cleft
palate is often present, but is inconstent in the definition
[1]. The word sequence is replacing here what was once
considered to be a syndrome, because of the relationship
between the different anomalies previously mentioned.
The sequence is the result of a chain of events caused by
one initial factor represented in the PRS by retrognatism.
The retrognathism forces the tongue to fall back
(glossoptosis) causing the obstruction of the upper airway.
This glossoptosis, in addition to the obstruction of the
upper airway is probably the cause behind the cleft palate.
While half of the PRS cases are isolated, 50% are called
syndromic, referring to an associated syndrome. The most
common ones are Stickler, Treacher Collins and the
velocardiofacial syndrome (65%). To this day, the exact
cause of PRS is still unknown. However, the hypoplastic
mandible theory is mostly retained in the literature and

The aim of this study is to describe our experience in
the management of PRS children, particularly the place
of the palatoplasty.

Patients and methods:
We have investigated 14 patients with PRS presenting

with cleft palates, collected over a period of 5 years,
from March 2014 to November 2019 in the pediatric
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surgical emergencies department (PSE) in Rabat
Children's Hospital (HER). The sociodemographic,
clinical and radiological characteristics were analysed
as well as the information about the treatment. Data
was analyzed by excel 2017.

Results:

Our results showed a slight predominance of females
compared to males, representing 57% of the patients
with PRS. The majority of our patients were ranked
equally 2" or 3" among their siblings, and these 2
groups accounted for a little more than 75% of our
study sample. It was also noticed that in almost 4
families out of 5, the affected child was the last; this
actually raises the question whether most parents were
reluctant to having another child as a precaution.

Table 1: General characteristic of PRS’s patient, pediatric
surgical emergencies department, Children hospital of Rabat.

Characteristics* n(%)
Gender
Girl 8 (57%)
Boys 6 (43%)
Consanguinity
None 11(78,6%)
second degree 1(7,1%)
First degree 2(14,3)
Medication, drugs
None 12(92,3%)
Fenugreek 1(7,7%)
Type of cleft palate
Complete 9(64,3%)
Incomplete 5(35,7%)
Characteristics** Mean +SD
Birth weight 2800-+/- 469
Age at surgery 23,3+/- 12,8

* expressed by number and pourcebnate, ** expressed by
mean and standard deviation
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Figure 1: Pie chart showing the rank among their siblings

On the other hand, no relevant medical family’s history
was found and according to the mothers, no drugs or
plants were taken during pregnancy, except in one case
of fenugreek consumption. In addition, the average
weight at birth was about 2800g, ranging from 2000 to
3800g. Almost 80% of the cases in our study were born
of non-consanguineous parents, and out of the 20%
remaining two were born of first-cousin parents and
one of second-cousin parents.

Regarding the clinical manifestations, the most
frequent sign was the facial dysmorphia, (Figure 2) in
association with feeding difficulties, characterized by a
regurgitation of milk through the nose. Rarely, a
moderate respiratory difficulty was seen (Figure 3).
Furthermore, out of the 14 cases 9 had a complete cleft
palate (64%).

Figure 2: Lateral views of a retrognathism in infants with
PRS
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Figure 3: Pie graph showing the proportion of the revealing
symptoms.



E3S Web of Conferences 319, 02013 (2021)
VIGISAN 2021

https://doi.org/10.1051/e3sconf/202131902013

Figure 4 showing a complete cleft palate in an 8
months old boy.

In order to relieve the breathing difficulties during the
neonatal period, the parents were advised to put them
on a prone or a lateral position, and to regularly check
the position of their tongue. A stable respiratory
function and successful use of orthodontic devices,
which were made at the faculty of dental medicine,
allowing a closer to normal feeding, in order to reach a
sufficient weight to be eligible for surgery. The average
age of intervention was about 23 months, with an
interval going from 13 months to 4 years. The patient
who was in general good health, and whose biological
and malformative tests were compatible with the
surgery, was retained as a candidate for a
reconstructive surgery.

Out of the 14 patients, 3 benefited from Bardach’s
technique (Figure 5), and 3 had Von Langenbeck’s. In
three cases, the Push-back technique was done and one
patient had a surgical revision by veloplasty 3™
generation. The four remaining patients were not
operated on because of their age under 1 year.

The Immediate follow-up was uncomplicated for all
our patients. Analgesics were prescribed during the
first 48 hours and as for antibiotics, a ten days course
of amoxicillin and clavulanic acid, was prescribed. It
was advised to start feeding liquids by a syringe for 3
weeks before moving to baby bottles and solids.

In order to evaluate the results and detect any
complication, all our patients were seen regularly, at
day 7 or day 10, then 1 month, every 3 months for a
year and finally once a year.

The majority of our patients were referred to a speech
therapist, as well as a in a genetic counseling.

Figure 5: Frontal view of a cleft palate and immediate post
operative results (Bardach’s technique)

DISCUSSION:

The incidence of PRS varies from one country to
another ranging from 1 out of every 8 500 to 1 out of
every 30 000 live births [2]. From large series, it is
reported that while half PRS cases are isolated the
other 50% are syndromic, meaning associated with
another syndrome, and the most frequent ones are
Stickler, Treacher-Collins and the velocardiofacial
syndrome, all of them representing 65% of the
syndromic cases. The mortality rate in PRS infants
varies considerably with extremes going from around
2% to 11%; this rate increases even more to reach 26%
when talking about syndromic cases only. One recent
study reports an overall mortality rate at 16.6% with no
mortality in isolated PRS, with highest mortality of the
infants with cardiac or central nervous system
anomalies at respectively 39% and 33%.[3]

Finally, no predilection for gender was found in the
literature, as both females and males were evenly
affected.

To this day, the exact cause of PRS is still unknown.
However, the hypoplastic mandible theory is the one
mostly retained in the literature and the one that has
been demonstrated in animal models.

The primary defect is thought to be in Meckel’s
cartilage (which is a structure involved in the formation
and growth of the mandible), before the embryonic age
of 9 weeks. The subsequent mandibular hypoplasia is
thought to lead to a small mouth volume, abnormal
position of the tongue, and the secondary impairment
of palatal closure [1]. Furthermore, the SOX9 gene, a
critical chondrogenic regulator, has been linked to non-
syndromic PRS in families with more than one member
affected [4].

In the literature, the diagnosis is mainly clinical and
consists on finding retrognathism, and a glossoptosis
with more or less a cleft palate. In most cases, the
severity of the sequence is determined by the severity
of feeding and respiratory difficulties, in addition to the
functional and social impact because of the related
esthetic and speech deficits.

The evaluation of the airway obstruction is made in one
hand by nasopharyngoscopy that allows the
visualization of the site of obstruction at the base of the
tongue as well as the diagnosis of other eventual
anomalies that could change the course of action
concerning the treatment choice [5]. On the other hand,
the oximetry and the polysomnography can give a
more objective measure of the severity of the airway
obstruction and the degree of response to treatment [6].
However, the evaluation of feeding difficulties includes
video fluoroscopic swallowing studies and endoscopic
evaluations of swallowing [7; 8]

The PRS management is divided in two main blocks
non-surgical and surgical options, according to the
symptoms. In fact, the first option includes starting off
with the positioning. The prone position is still the
simplest and easiest treatment of the upper airway
obstruction, allowing the mandible and tongue to fall
forward to reduce the airway obstruction [9]. In some
cases, a cephalic suspension is indicated in addition to
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the prone positioning. Compared to our experience, no
cephalic suspension was required and a lateral position
was suggested to the parents.

e S

Figure 7: Lateral view of a cephalic suspensioh [11]

When positioning alone fails, tongue-base airway
obstruction may be relieved by placement of a
nasopharyngeal airway. Nevertheless, for long-term
use at home, parents have to be taught the proper
insertion technique, and since not all parents are
receptive to this type of training and responsibility, it
may end up prolonging their hospital stay [12].
Wagener and al [13] in 2003 kept the infants were in
the hospital’s long term care unit, as opposed to being
discharged home following appropriate parent
teaching.

The Continuous positive airway pressure or CPAP
keeps the upper airway open at every step of the
respiratory cycle (Figure 8). However, very few centers
reported on the successful use of CPAP to treat airway
obstruction in PRS. Also there was no information
concerning a possible delayed maxillary growth
secondary to prolonged CPAP use. Indeed, Kasey et al.
[14] reported in 2000 a case of an acquired maxillary
hypoplasia secondary to a prolonged use of CPAP .

Figure 8: Lateral view of infant with a CPAP[15]

Similar to our experience, some centers used an
orthodontic device only to help with feeding. There is,
however, a few publications reporting on their success
at decreasing upper airway obstruction. Butow and al.
[16] described a significant success as high as 74% of
the 188 treated infants, but still without providing any
objective measures.

Regarding the surgical options, many techniques were
found in the literature, like the tongue-lip adhesion
(Figure 9) or labioglossopexy, first described in 1846
by Fairbairn and modified by Argamaso in 1992 [18].
This technique has been shown to relieve airway

obstruction in carefully selected infants with PRS.
However, it is used as a temporizing measure to
manage airway obstruction before surgery.

Figure 9: Frontal and lateral postoperative views of a Tongue
Lip Adhesion [15].

Furthermore, some satisfying results following a
mandibular distraction osteogenesis (MDO) were
reported (Denny, 2005; Hammoudeh 2012). This
technique consists of a slowly advancing of the
mandible after an initial osteotomy [15,20, 21]( Figure
10)

Figure 10: Illustration of a lateral view showing the steps to
the mandibular distraction osteogenesis (MDO) [15,20, 21].

When all other measures have failed tracheotomy is
considered to be the definitive treatment for severe
airway obstruction. However, it can be associated with
significant morbidity and mortality (0.5-7%) [22-24].
The velopalatoplasty aims to treat cleft palates, there
are numerous, all depending on the width and the
length of the defect. The objective of this procedure is
to close the palatal defect and create an adequately
functioning velopharyngeal mechanism for normal
speech production. The basic principle is the
reconstruction of 3 layers, the nasal and buccal
mucosae and the muscle in between.

In our practice, all our patients were managed by
nonsurgical procedures before the palatoplasty.
However, some conditions should be respected to do
so, such as a stable respiratory function and successful
use of orthodontic devices. Thus, the patients
underwent different techniques according to the cleft
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type. In addition, the velopalatoplasty allows an easy
follow-up especially in our context, a reduced duration
of hospitalization (1-2 days) and an eventual normal
growth of the mandible with time.

Conclusion:

Pierre Robin sequence is a triad associating a
Retrognathism, a Glossoptosis and an Obstruction of
the upper airway. The association with a cleft palate
isn’t included in the definition. A multidisciplinary
approach should be established because of the variety
of functions affected by this entity. The lack of
guidelines in the management of PRS children only
adds to the difficulties faced in order to treat them.

Our study, even though with relatively satisfying
results, came to underline the necessity of having well
structured and systematic guidelines in the
management and the follow up of PRS children.
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