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ABSTRACT

ABSTRACT
Longitudinal behavior of facial and mandibular growth in patients with isolated
Pierre Robin sequence
The Pierre Robin sequence (PRS) is a congenital anomalie characterized by the
occurrence of micrognathia, glossoptosis and cleft palate. Clinically is observed
upper airway obstruction with consequent breathing and feeding difficulties.
Individuals with PRS usually show retrognathia and a significantly convex facial
profile in adulthood. The aim of this study was to assess the longitudinal behavior of
facial growth of individuals with isolated PRS using photographs. Photographs of the
right facial profile of 100 individuals were used (50 individuals with isolated PRS and
50 individuals without any craniofacial anomaly). The individuals with PRS were
evaluated at 3 different times (T1: baby, T2: mixed dentition, T3: permanent
dentition) measuring the facial convexity angle (G.Sn.Pog´). A comparison between
T3 and control group (C), individuals without craniofacial anomalies and in
permanent dentition, were also performed, checking the facial convexity, nasolabial
(Ls.Sn.Cm), mentolabial (Li.Si.Pog´), facial inferior third (Sn.Gn´.C) angles and the
ratio between medium anterior facial height and lower anterior facial height
(MAFH/LAFH). The T3 group showed a facial convexity angle increased in relation to
C group as well as the facial inferior third angle and the MAFH/LAFH ratio. In the
longitudinal evaluation of individuals with isolated PRS, the significant difference
occurred between T1 and T2 groups and T1 and T3 groups showing that facial
convexity was higher in the baby phase and didn´t have a significant variation
between the phases of mixed and permanent dentition. Individuals with isolated
Pierre Robin sequence showed increased facial convexity in all phases evaluated but
it decreased with their growth. When compared to individuals without anomalies, the
PRS individuals continue with retrognathism in the permanent dentition. The facial
inferior third angle and the MAFH/LAFH ratio increased suggest a lack of a chin
projection to the maxilla, leading to a considerable number of orthognathic surgeries
for the correction of discrepancies.

Keywords: Pierre Robin sequence, growth, photography

RESUMO

RESUMO
Comportamento longitudinal do crescimento facial e mandibular em pacientes
com Sequência de Pierre Robin isolada
A Sequência de Pierre Robin (SPR) é uma anomalia congênita caracterizada pela
ocorrência de micrognatia, glossoptose e fissura de palato. Clinicamente observa-se
a obstrução das vias aéreas superiores e uma consequente dificuldade na
respiração e alimentação. Normalmente os indivíduos com SPR apresentam
retrognatia e um perfil facial significativamente convexo na idade adulta. O objetivo
do estudo foi avaliar o comportamento longitudinal do crescimento facial de
indivíduos com SPRi, por meio de fotografias faciais. Foram utilizadas fotografias do
perfil facial direito de 100 indivíduos (50 indivíduos com SPRi e 50 indivíduos sem
anomalia craniofacial). Os indivíduos com SPRi foram avaliados em 3 tempos
diferentes (T1: bebê, T2: dentadura mista, T3: dentadura permanente), mensurando
o ângulo de convexidade facial (G.Sn.Pog´). Também foi realizada uma comparação
entre o grupo T3 e o grupo controle (C), indivíduos sem anomalias craniofaciais em
fase de dentadura permanente, verificando os ângulos de convexidade facial,
nasolabial (Ls.Sn.Cm), mentolabial (Li.Si.Pog´), do terço inferior da face (Sn.Gn´.C) e
a proporção entre altura facial anterior média e altura facial anterior inferior
(AFAM/AFAI). O grupo T3 apresentou uma convexidade facial aumentada em
relação ao grupo C, assim como o ângulo do terço inferior e a proporção
AFAM/AFAI. Na comparação longitudinal entre T1, T2 e T3, o grupo T1 apresentou
uma convexidade facial significativamente maior que a convexidade encontrada em
T2 e T3. Na avaliação longitudinal dos indivíduos com SPRi a diferença significante
se deu entre os grupos T1 e T2 e também entre T1 e T3, demonstrando que a
convexidade facial apresentou-se maior na fase bebê e não teve uma variação
significativa entre as fases de dentadura mista e permanente. Conclui-se que
indivíduos com SPRi apresentam convexidade facial aumentada, em todas as fases
avaliadas, mas que diminui ao longo do crescimento. Quando comparados a
indivíduos sem anomalias, os pacientes SPRi continuam retrognatas na dentadura
permanente. O ângulo do terço inferior da face e AFAM/AFAI aumentados sugerem
falta de projeção do mento em relação à maxila, levando a um número considerável
de cirurgias ortognática para a correção das discrepâncias.
Palavras-chave: Sequência de Pierre Robin, crescimento, fotografia
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1 INTRODUCTION
The Pierre Robin sequence (PRS) is a congenital anomalie characterized
by the occurrence of micrognathia, glossoptosis and cleft palate (ELLIOT, 1994),
which is present in 90% of cases (CAOUETTE-LABERGE; BAYET; LAROCQUE,
1994). This condition was first described, in 1923, by the French stomatologist Pierre
Robin, who associated glossoptosis with mandibular atresy in 1934.
Pashayan and Lewis, in 1984, suggested the name Pierre Robin
sequence because they believed that it was a sequential pathogenesis and not a
syndrome as it had been denominated for many years (Pierre Robin syndrome) and
thus the terms syndrome and anomaly aren´t longer used.
It has been reported a prevalence for PRS between 1:8500 and 1:20000
births worldwide (GENTHER et al., 2015) and it may manifest isolated, be a
component of a syndrome or be associated with other developmental defects that
don´t represent a specific syndrome (COHEN JR, 1976).
Clinically it is observed upper airway obstruction with consequent
breathing and feeding difficulties (PRUZANSKY; RICHMOND, 1954; PRUZANSKY,
1969). Its clinical expression is very heterogeneous ranging from a slight respiratory
difficulty to severe asphyxia episodes, being more frequent in the first months of life
(FREEMAN; MANNERS, 1980). This condition makes difficult the newborn weight
gain because the necessary calories are spent on respiratory effort (SINGER;
SIDOTI, 1992).
The upper airway obstruction in Pierre Robin sequence isn´t always caused by
glossoptosis and may be associated with other factors. Nasopharyngoscopies
performed in patients with craniofacial anomalies and obstructive apnoea, including
Pierre Robin sequence, demonstrated four different types of obstruction (MARQUES
et al., 2005).
Depending on the severity of airway obstruction, several interventions may
be necessary in the treatment of a newborn infant with PRS (MYER et al., 1996;
WAGENER et al., 2003), ranging from more conservative interventions such as
prone position (PASYAYAN; LEWIS, 1984) and the nasopharyngeal intubation
(HEAF et al., 1982; ANDERSON et al., 2007) to more aggressive interventions such
as glossopexy (ARGAMASO, 1992; COZZI et al., 2008), mandibular distraction
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(MONASTERIO et al., 2002; DENNY; AMM, 2005) and tracheostomy (BATH; BULL,
1997).
The etiopathogenesis of the PRS has been discussed by several
researches. The PRS triad was achieved in an experiment with animals through
mandibular constriction (COCKE JR, 1966; POSWILLO, 1968). In 1966 Latham
proposed that the explanation for PRS was based on structural changes due to a
mandibular defect. Still in 1966, Becker and Palm considered that an embryonic
defect in tongue is the primary pathogenic event in the Pierre Robin Sequence.
Rintala, Ranta and Stegars (1984) and Edwards and Newall (1985) believe that
genetic disorders in the growth of the mandible and maxilla result in cleft palate and
micrognathia. Cohen Jr (1976) and Carey (1982) proposed that the various
conditions in wich the PRS triad appears suggest the heterogeneity of etiopathogenic
factors. Diewert (1979) and Schubert, Jahn and Berginski (2005) proposed that the
mandibular retroposition is considered the primary factor for the subsequent
development of others changes present in the PRS. Currently, the accepted theory is
that mandibular micrognathia is the primary pathogenic event then the tongue, due to
the restricted space, interferes in the fusion of the palatal processes, causing the cleft
palate and also obstructs the upper airways in the immediate postnatal and neonatal
periods (VIG, 1990; JONES, 2013).
Although the exact etiopathogenesis of isolated PRS is still unknown,
several factors suggest a genetic basis for the anomaly. Findings demonstrate the
isolated PRS can be caused by dysregulation in the SOX9 and KCNJ2 genes,
evidenced by the reduction of the expression of these genes in the carriers
(JAKOBSEN et al., 2007; SELVI; MUKUNDA PRIYANKA, 2013)
Previously, it was thought that mandibular micrognathia observed in
individuals with Pierre Robin sequence should be an effect of intrauterine constriction
and that the mandibular growth should be resumed after birth, but the researches
performed didn´t demonstrate a significant catch-up growth (PRUZANSKY;
RICHMOND, 1954; POSWILLO, 1968; PRUZANSKY, 1969, HOTZ; GNOINSKY,
1982; POSWILLO, 1988; OLNEY et al., 1997). The current view is that the mandible
is small at birth and remains small in all active facial growth (MARCOVIC, 1972;
DASKALOGIANNAKIS; ROSS; TOMPSON, 2001; OZAWA et al., 2012, SHEN et al,
2012), being that catch-up growth only partial (FIGUEROA et al., 1991). Thus,
individuals with PRS usually demonstrate retrognathia and a significantly convex
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facial profile in adulthood (LAITINEN; HELIOVAARA; RANTA, 1997; ERIKSEN et al.,
2006).
To assess the growth of individuals with isolated PRS, transversal and
longitudinal studies have been carried out using profile photograph (OZAWA et al.,
2012), lateral cephalogram (PRUZANSKY; RICHMOND, 1954; PRUZANSKY, 1969;
MARKOVIC, 1972; HOTZ; GNOINSKY, 1982; FIGUEROA et al.,1991; LAITINEN;
RANTA, 1992; LAITINEN; HELIOVAARA; RANTA, 1997; VEGTER; HAGE;
MULDER, 1999; DAKALOGIANNAKIS; ROSS; TOMPSON, 2001; HERMANN et al.,
2003a, 2003b; SURI; ROSS; TOMPSON, 2006, 2010; ERIKSEN et al., 2006; LU et
al., 2007, SHEN et al., 2012) and computed tomography (CHUNG et al., 2012),
which are analyzed through cephalometric measurements, but there was a great
need for more longitudinal studies approaching this topic .

Ozawa et al. (2012)

observed that in the mixed dentition phase the patients with isolated PRS had an
increased facial convexity (77%), mandibular micrognathia with predominant Class II
occlusal relationship (82%) and anteroinferior crowding (81%).

2 PROPOSITION
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2 PROPOSITION

The aim of the present study was to assess the longitudinal evolution of
mandibular and facial growth of individuals with isolated PRS, using facial profile
photographs by means of angular and proportional measures, verifying the
percentage of individuals with isolated PRS who had the mandibular catch-up growth
and those who evolved with severe mandibular deficiency requiring orthognathic
surgery to correct the skeletal discrepancy of the facial profile and compare these
individuals with isolated PRS to a group of individuals without the anomaly, the
control group.

3 ARTICLE
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3 ARTICLE

The article presented in this Dissertation was written according to Journal of
Dental Research instructions and guidelines for article submission (Annex A).
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LONGITUDINAL BEHAVIOR OF FACIAL GROWTH IN ISOLATED PIERRE ROBIN
SEQUENCE

ABSTRACT
The Pierre Robin sequence (PRS) is a congenital anomalie characterized by the
occurrence of micrognathia, glossoptosis and cleft palate. Clinically is observed
upper airway obstruction with consequent breathing and feeding difficulties.
Individuals with PRS usually show retrognathia and a significantly convex facial
profile in adulthood. The aim of this study was to assess the longitudinal behavior of
facial growth of individuals with isolated PRS using photographs. Photographs of the
right facial profile of 100 individuals were used (50 individuals with isolated PRS and
50 individuals without craniofacial anomaly). The individuals with PRS were
evaluated at 3 different times (T1: baby, T2: mixed dentition, T3: permanent
dentition) measuring the facial convexity angle (G.Sn.Pog´). A comparison between
T3 and control group (C), individuals without craniofacial anomalies and in
permanent dentition, were also performed, checking the facial convexity, nasolabial
(Ls.Sn.Cm), mentolabial (Li.Si.Pog´), facial inferior third (Sn.Gn´.C) angles and the
ratio between medium anterior facial height and lower anterior facial height
(MAFH/LAFH). The T3 group showed a facial convexity angle increased in relation to
C group as well as the facial inferior third angle and the MAFH/LAFH ratio. In the
longitudinal evaluation of individuals with isolated PRS, the significant difference
occurred between T1 and T2 groups and T1 and T3 groups showing that facial
convexity was higher in the baby phase and didn´t have a significant variation
between the phases of mixed and permanent dentition. Individuals with isolated
Pierre Robin sequence showed increased facial convexity in all phases evaluated but
it decreased with their growth. When compared to individuals without anomalies, the
PRS individuals continue with retrognathism in the permanent dentition. The facial
inferior third angle and the MAFH/LAFH ratio increased suggest a lack of a chin
projection to the maxilla, leading to a considerable number of orthognathic surgeries
for the correction of discrepancies.

Keywords: glossoptosis, micrognathism, cleft palate, photography, mandible, profile
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INTRODUCTION

The Pierre Robin sequence (PRS) is a congenital anomalie characterized
by the occurrence of micrognathia, glossoptosis and cleft palate (Elliott, 1994), which
is present in 90% of cases (Caouette-Laberge et al., 1994).
It has been reported a prevalence for PRS between 1:8500 and
1:20000 births worldwide (Genther et al., 2015) and it may manifest isolated, be a
component of a syndrome or be associated with other developmental defects that
don´t represent a specific syndrome (Cohen Jr, 1976).
Clinically it is observed upper airway obstruction with consequent
breathing and feeding difficulties (Pruzansky, Richmond, 1954; Pruzansky, 1969). Its
clinical expression is very heterogeneous ranging from a slight respiratory difficulty to
severe asphyxia episodes, being more frequent in the first months of life (Freeman;
Manners, 1980). Depending on the severity of airway obstruction, several
interventions may be necessary in the treatment of a newborn infant with PRS (Myer
et al., 1998; Wagener et al., 2003), ranging from more conservative interventions
such as prone position (Pasyayan; Lewis, 1984) and the nasopharyngeal intubation
(Heaf et al., 1982; Anderson et al., 2007) to more aggressive interventions such as
glossopexy (Argamaso, 1992; Cozzi et al., 2008), mandibular distraction (Monasterio
et al., 2002; Denny; Amm, 2005) and tracheostomy (Bath; Bull, 1997).
The etiopathogenesis of the PRS has been discussed by several
researchers and there isn´t consensus in the literature regarding it and the most
diverse factors are indicated as a primary event for its occurrence such as structural
changes due to mandibular defect (Latham, 1966), embryonic defects in the tongue
(Becker e Palm, 1966), genetic disorders in growth of the maxilla and mandible
(Rintala et al, 1984; Edwards e Newall, 1985), mandibular retroposition (Diewert,
1979; Schubert et al, 2005), heterogeneity of etiopathogenic factors (Cohen, 1979)
and mandibular micrognathia (Vig, 1988 ; Jones, 2013), which is the line of thought
most accepted until then.
Previously, it was thought that mandibular micrognathia observed in
individuals with Pierre Robin sequence would be an effect of intrauterine constriction
and that the mandibular growth would be resumed after birth, but the researches
performed didn’t demonstrate a significant catch-up growth (Pruzansky, Richmond,
1954; Poswillo, 1968; Pruzansky, 1969, Hotz, Gnoinski, 1982; Poswillo, 1988; Olney
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et al., 1997). The current view is that the mandible is small at birth and remains small
in all active facial growth (Marcovic, 1972; Daskalogiannakis, 2001), being the catchup growth only partial (Figueroa et al., 1991). Thus, patients with PRS usually
demonstrate retrognathia and a significantly convex facial profile in adulthood
(Laitinen, Ranta, 1997; Eriksen et al., 2006).
To assess the growth of individuals with isolated PRS, transversal and
longitudinal studies have been carried out using profile photograph (Ozawa et al.,
2012), lateral cephalogram (Pruzansky and Richmond, 1954; Pruzansky, 1969;
Markovic, 1972; Hotz and Gnoinski, 1982; Figueroa et al.,1991; Laitinen and Ranta,
1992; Laitinen et al., 1997; Vegter et al., 1999; Daskalogiannakis et al., 2001;
Hermann, 2003a, 2003b; Suri et al., 2006, 2010; Eriksen et al., 2006; Lu, 2007, Shen
et al., 2012) and computed tomography (Chung et al., 2012), which are analyzed
through cephalometric measurements, but there was a great need for more
longitudinal studies approaching this topic . Ozawa et al. (2010, 2012) observed that
in the mixed dentition phase the patients with isolated PRS had an increased facial
convexity (77%), mandibular micrognathia with predominant Class II occlusal
relationship (82%) and anteroinferior crowding (81%).
The aim of the present study was to assess the longitudinal evolution of
mandibular and facial growth of individuals with isolated PRS, using facial profile
photographs by means of angular and proportional measures verifying the
percentage of individuals with isolated PRS who had the mandibular catch-up growth
and those who evolved with severe mandibular deficiency requiring orthognathic
surgery to correct the skeletal discrepancy of the facial profile and compare these
individuals with isolated PRS to a group of individuals without the anomaly, the
control group.
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MATERIALS AND METHODS

This Study was approved by the Ethical Committee in Research of Hospital for
Rehabilitation of Craniofacial Anomalies (Protocol 53785816.4.0000.5441).
Sample
To obtain the sample, we started with a list of approximately 800 individuals
with isolated PRS using the following exclusion criteria: possessing complete
longitudinal photographic documentation (baby, mixed and permanent dentition) with
sufficient quality and standardization and having not undergone previous orthopedic
treatment. From these criteria we reached the number of 50 individuals. The control
group was selected in a paired form with the study group having compatible age and
gender.
Were used 200 right facial profile photographs of 100 individuals (50 with
isolated PRS and 50 without any craniofacial anomaly). The most recent
photographs were obtained using a digital camera (Nikon D70S, Nikon Inc., New
York, NY) and a macro lens of 100mm (Sigma Corporation of America, New York,
NY). Older photographs were taken with the analog camera of the same brand and
later scanned. At the photographs time the individuals were oriented to look ahead in
a colored mark positioned at eye level with a neutral facial expression and the head
in natural position. The sample was divided into the following groups:


T1 group: 50 profile photographs of individuals with isolated PRS, with mean
age of 5.3 months, with diagnosis confirmed by the pediatrics and genetics
teams of HRAC/USP and regularly registered at the institution.



T2 group: 50 profile photographs of individuals with isolated PRS, the same as
the precious group, with mean age of 9.6 years and in mixed dentition.



T3 group: 50 profile photographs of individuals with isolated PRS, the same as
the previous groups, with mean age of 14.6 years and in permanent dentition.



C group: 50 photographs of individuals without any craniofacial anomaly, with
dental

Class

I

and

balanced

facial

pattern

without

accentuated

maxillomandibular discrepancy, with mean age of 14.8 years in permanent
dentition, regularly registered in the PROFIS Interceptive Orthodontics course,
an entity associated with HRAC/USP, representing the control group.
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Comparison betweeen T3 and C groups
At first, the 100 photographs of both groups (50 of each) were analyzed using
the Dolphin Imaging® software and had the following tegumentary points were
marked to obtain the measurements, according to Legan and Burstone (1980).


G (tegument glabella): the most anterior tegumentary point of the glabella
contour.



Cm (columella): the most anterior point of the nasal columella



Sn (subnasal): intersection of the columella contour with the labial philtrum.



Ls (labrale superius): the mucocutaneous rim of the upper lip.



Li (labrale inferius): the mucocutaneous rim of the lower lip.



Pog´ (soft pogonion): the most anterior point of the soft chin



Si (mentolabial sulcus): the deepest point in the mentolabial sulcus,
approximately at midway between Li and Pog´



Me´ (soft menton): the lowest point of the soft chin contour



C (cervical): the intersection of the submental contour and neck areas



Gn´ (soft gnathion): the intersection between Sn-Pog´and C-Me´ lines.

Figure 1. Tegumentary points marked on the photographs
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The quantities used in the numerical facial analysis of the profile were
described and used by Burstone (1958), Legan e Burstone (1980), Scheideman et al.
(1980), Wolford and Hilliard, (1981), Lehman Jr (1987), Arnett e Bergman (1993a),
Arnett e Bergman (1993b), Fernandez-Riveiro et al. (2003), Sforza et al. (2007) e
Ozawa (2012). Some were adapted from the cephalometric analysis of the soft
profile in lateral cephalogram for the analysis in tegumentary profile photographs.
The quantities used in this study are below:
 Facial convexity angle (FCA): supplement of the angle formed by G.Sn.Pog´
points
 Nasolabial angle (NLA): formed by Ls.Sn.Cm points
 Mentolabial angle (MLA): formed by Li.Si.Pog´points
 Facial inferior third angle (FITA): formed by Sn.Gn´.C points
 Ratio between medium anterior facial height and lower anterior facial height
(MAFH/LAFH), given by the ratio between the distances G-Sn and Sn-Me
projected in a true vertical line

Figure 2. The quantities used: a) facial convexity angle; b) nasolabial angle; c) mentolabial
angle; d) facial inferior third angle; e) MAFH/LAFH ratio

After the measurements had been taken and the data obtained, the
percentage of individuals who had orthodontic-surgical treatment was verified
through the medical records.
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Comparison among T1, T2 and T3 groups
Subsequently for a longitudinal evaluation of the individuals with isolated PRS,
3 tegumentary points (Gl, Sn and Pog´) were scored in the 150 photographs of the
T1, T2 and T3 groups (50 of each) so that the convexity facial angle was obtained
and the comparison could be made, also using the Dolphin Imaging® software.

Figure 3. Facial convexity angle longitudinally evaluated

Method error
All measurements were performed by a single examiner previously
calibrated to perform the procedure, twice with a 30-day interval between
measurements to evaluate the error of the method through the Intraclass Correlation
Coefficient (ICC). The mean value between the two evaluations was adopted by this
study, for all quantities.

Statical analysis
The Mann-Whitney test was used to compare the T3 and C groups. For the
comparison among T1, T2 and T3 groups, the Friedman test was applied followed by
Tukey´s test (significance level of 5%).
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RESULTS

The Intraclass Correlation Coefficient (ICC) obtained showed excellent
reproducibility among the measurements, ranging from 0.93 to 1.
Table 1 shows the comparison results between T3 and C groups, that is
individuals in the permanent dentition but one group with isolated PRS and the other
without the anomaly for the variables: facial convexity angle, nasolabial angle,
mentolabial angle, facial inferior third angle and MAFH/LAFH ratio. The results were
statically significant for facial convexity angle, where the T3 group presented an
increased facial convexity in relation to C group. The facial inferior third angle was
also significantly increased in the T3 group in relation to C group as well as the ratio
between MAFH and LAFH.
Table 1. Comparison between T3 and C groups (Mann-Whitney test)
Variable
Facial convexity angle (°)

Groups
T3
C

Mean (SD)
17,07 (±7,39)
10,76 (±3,46)

Minimum
1,75
1,05

Maximum
32,10
17,00

Nasolabial angle (°)

T3
C

104,11 (±13,20)
101,87 (±10,44)

66,85
80,85

132,95
121,40

0,178

Mentolabial angle (°)

T3
C

122,42 (±21,98)
121,26 (±11,46)

67,25
95,75

162,20
145,80

0,669

Facial inferior third angle (°)

T3
C

115,09 (±11,67)
101,05 (±8,49)

97,15
84,6

144,45
118,40

<0,001 *

1,07 (±0,11)
1,01 (±0,09)

0,78
0,84

1,45
1,24

0,006 *

MAFH/LAFH ratio

T3
C
*statistically significant difference

P
<0,001 *

Table 2 shows the comparison among T1, T2 and T3 groups, demonstrating
the longitudinal behavior of the facial convexity of individuals with isolated Pierre
Robin Sequence at different stages of development. The statically significant
difference occurred between T1 and T2 groups and also between T1 and T3,
demonstrating that facial convexity was higher in the baby phase and there wasn’t a
significant variation between the phases of mixed and permanent dentition.
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Table 2. Comparison among T1, T2 and T3 groups (Friedman and Tukey´s test)
Variable
Facial convexity
angle (°)

T1

T2

T3

(n=50)

(n=50)

(n=50)

26,77 (±6,81)

A

B

18,27 (±6,46)

17,07 (±7,39)

P
B

<0,001*

*statistically significant difference
A,B: different letters represent a significant difference between groups

The medical records of all individuals with isolated PRS from this study were
analyzed and the percentage of individuals who had orthognathic surgery planned for
the rehabilitation treatment was verified. It was verified that of the 50 individuals in
the study, 11 performed or will perform orthognathic surgery to correct the facial
profile and occlusion.

DISCUSSION
One of the most important components of orthodontic diagnosis and
rehabilitation treatment plan is the evaluation of the soft tissues of the patients face
(Moshkelgosha, 2015). Several methods have been used to evaluate the facial
characteristics such as antropometry (Farkas, 1981), cephalometry (Garner, 1974;
Roos, 1977) and the use of photographs (Gavan, 1952; Neger, 1959, Ozawa, 2012).
The sagittal analysis of soft tissues from photographs allows professionals to quantify
the sagittal size and condition of facial soft tissues. These tissues maintain close
anatomical relationships with the underlying bone bases and dental arches (Diouf et
al., 2015). The advantages of using photography for facial analysis include: low
costs, requiring few equipment and being a non-invasive technique (Sforza et al.,
2007). In addition, significant correlations were observed between skeletal and soft
tissue evaluations (Ferrario et al., 1996; Dimaggio et al., 2007).
Previous studies have also been proposed to evaluate the morphology and
facial growth of patients with Pierre Robin sequence. Most of them performed
transversal and some longitudinal evaluations using lateral cephlograms (Pruzansky
and Richmond, 1954; Pruzansky, 1969; Markovic, 1972; Hotz and Gnoinski, 1982;
Figueroa et al.,1991; Laitinen and Ranta, 1992; Laitinen et al., 1997; Vegter et al.,
1999; Daskalogiannakis et al., 2001; Hermann, 2003a, 2003b; Suri et al., 2006,
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2010; Eriksen et al., 2006; Lu, 2007). Ozawa et al. (2012) used photographs in mixed
dentition phase e Chung et al. (2012) computed tomographies. The present study
performed a longitudinal evaluation of facial growth using longitudinal photographs of
50 individuals at 3 different ages.
The facial convexity of individuals with isolated PRS evaluated longitudinally
demonstrated that these individuals present a great facial convexity when babies,
mean of 26.77°, which is decreasing throughout development, mean of 18,27° in the
mixed dentition but that it remains accentuated until the permanent dentition phase,
mean of 17.07°. The individuals with isolated PRS from the Daskalogiannakis (2001)
study that evaluated lateral cephalograms at 3 different ages (at 5.5 years, 10.3
years and 16.9 years, in mean) also demonstrated a decreasing facial convexity
throughout development but remained increased during the permanent dentition,
mean of 17°. The study by Shen (2012) confirms the findings of some previous
studies that suggest that individuals with isolated PRS have a proportionate retrusion
of the mandible, resulting in a convex facial profile by early adolescence. These data
demonstrate that individuals with isolated PRS have an increased facial convexity
throughout their life, when compared to individuals of control groups and also that the
evaluation through lateral cephalograms and photographs can be considered similar.
Figueroa et al. (1991) reported that the natural respiratory condition improvement
which occurs during the first 2 years of life of individuals with PRS is due to the
higher rate of mandibular growth associated with slow growth of the tongue. However
the normal airway dimensions are also not reached in these individuals. On the other
hand, studies demonstrate that individuals with PRS didn’t show catch-up growth
during the first years of life, although respiratory conditions improved (Eriksen et al.,
2006; Filip et al., 2015).
When we compared the facial convexity of individuals with isolated PRS and
the control group, both in permanent dentition, the data indicated that the first group
has an increased facial convexity, mean of 17.07° and maximum of 32.10°, when
compared to the second group with mean of 10.75° and maximum of 17°, being this
difference statistically significant. The individuals with isolated PRS 78% had a
convexity angle greater than 10.75°, means of the control group. In relation to the
maximum value of the convexity angle of the control group, 52% was increased.
Ozawa et al (2012) found a mean value for the facial convexity of individuals with
isolated PRS in mixed dentition phase of 18° and for the control group a value of
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13.4° was obtained, mean values close to the present study. These results
demonstrated that individuals with isolated SPR have a greater facial convexity when
compared to control groups at different stages of development and that convexity
doesn’t significantly change their value from the mixed to permanent dentition. The
nasolabial and mentolabial angles didn’t present a significant difference between the
groups evaluated in the present study.
The mean value obtained for the facial anterior third angle was higher for
individuals with isolated PRS in the permanent dentition, with a mean of 115.09°,
when compared to the control group, mean of 101.05°, demonstrating a lack of chin
projection in relation to the maxilla. In the study by Ozawa (2012) the value obtained
for the facial anterior third angle was also higher in individuals with isolated PRS,
approximately 110.4°, when compared to the control group, 103.5°. This
demonstrates, once again, that the facial features of retrognathism are maintained
throughout development.
When the ratio between MAFH and LAFH is observed, the data indicate a
higher ratio for individuals with isolated PRS, 107, when compared to the control
group, 1.01, demonstrating a minor LAFH, possibly due to the mandibular deficiency
present in these individuals. Ozawa (2012) obtained results compatible with those of
the present study, but in individuals with isolated PRS still in mixed dentition phase.
The present study verified that from the 50 patients with isolated PRS
evaluated, 11 of them received a rehabilitative treatment involving orthognathic
surgery. This number should be higher if all the patients with indication for the
orthognathic surgery have accepted the accomplishment of the same one, once 78%
these individuals had a convexity facial angle greater than 10.75° (control group
mean) and 52% showed a severe convexity above the maximum value of the control
group. However it was found that some patients declined due to fear of orthognathic
surgery, others due to acceptance of the current face or desire to simplify the
treatment. There was an absence of studies in the literature pointing to the rate of
occurrence of orthognathic surgery in patients with Pierre Robin sequence and
studies in adulthood. Indeed, we don’t have references related to the functional
consequences (apnoeas) for these individuals in more advanced adulthood due to
the maintenance of mandibular retrognathism. A previous study by Staudt, Gnoinski
and Peltomaki (2013) concluded that the upper airway dimensions of individuals with
PRS improved over time, with the exception of the oropharyngeal airway, but the
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group mean remained at the lower levels of normality described in other studies.
There is a need for research investigating the prevalence of obstructive sleep apnoea
in adults with PRS.

CONCLUSIONS
It is concluded that individuals with isolated Pierre Robin sequence
accompanied longitudinally demonstrated an increased facial convexity in all phases
evaluated but that decreased with growth. The facial inferior third angle and the
MAFH/LAFH ratio were also increased in the permanent dentition phase when
compared to control group, suggesting a lack of chin projection in relation to the
maxilla leading to a considerable number of orthognathic surgeries for the correction
of maxillomandibular discrepancies. If the catch-up growth occurred at some stage in
the growth of these individuals with isolated PRS even though it wasn’t enough to
match growth to of individuals without the anomaly, maintaining a large percentage of
mandibular retrognathism.
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It is concluded that individuals with isolated Pierre Robin sequence
accompanied longitudinally demonstrated an increased facial convexity in all phases
evaluated but that decreased with growth. The facial inferior third angle and the
MAFH/LAFH ratio were also increased in the permanent dentition phase when
compared to control group, suggesting a lack of chin projection in relation to the
maxilla leading to a considerable number of orthognathic surgeries for the correction
of maxillomandibular discrepancies. If the catch-up growth occurred at some stage in
the growth of these individuals with isolated PRS even though it wasn’t enough to
match growth to of individuals without the anomaly, maintaining a large percentage of
mandibular retrognathism.
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