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Rehabilitation treatment of 11-years-old boy with Pierre Robin Syndrome – a case study

Introduction
Pierre Robin syndrome (PRS) was first defined in the literatu-
re by the Parisian dentist Pierre Robin in 1923 [1 ] , [2] . This
syndrome refers to a constellation of birth defects in the em-
bryonic period, distinguishing underdevelopment of the man-
dible (micrognathia), small or large tongue, cleft palate [3] .
Some authors add symptoms such as underdevelopment of the
outer ear, chin withdrawal (retrogenia) [4] . We owe the intro-
duction of the term “Pierre Robin sequence” to Cohen, where
the original small jaw defect leads to secondary structural and
functional changes in other organs [5] . Pierre Robin anomaly
is a disorder of development, where the incidence is estimated
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at 1 :8500 or less new births [6, 7] and has a multi-factorial
substrate. It can be considered as a separate case, or may be
associated with other congenital syndromes [8] . Approxima-
tely 25% is associated with other syndromes, 35% with unde-
fined irregularities, and 40% of them are independent
deformities. In the available literature, the origins of PRS
mentions the influence of environmental and genetic factors.
The ethology of the genetic background is associated with di-
slocation of the KCNJ2 and SOX9 gene [3] , and environmen-
tal with irregularities in intrauterine development [9] .
Children affected by this syndrome suffer for upper airway
obstruction that causes breathing disorders [10] . The reason
for this situation is the collapsing the large tongue towards the
posterior and underdevelopment of the mandible [11 ] . Severe
cases may be fatal or cause neonatal hypoxia, which in turn
results in mental retardation [4] . The craniofacial abnormali-
ties are associated with eating problems, as the ingest can get
into the respiratory tract and cause aspiration pneumonia [12] .
The most common an effective way of feeding is a ingestion
probe [11 ] . Other irregularities related to the PRS may be se-
condary disorders such as impaired hearing, scoliosis, clavicle
hypoplastic, heart defects, eye defects, disorders of the central
nervous system [4] . Treatment of Pierre Robin includes con-
servative treatment, and providing proper conditions for bre-
athing by patenting the respiratory tract. The majority of
patients with this disease, therapy is positional, until a suffi-
cient increase will jaw. Position lying on the stomach promo-
tes the fact that the tongue falling forward, and this in turn
affects the opening of the airways. For most patients with this
disease, therapy is positional, until a sufficient increase jaw
growth. The front lying position on the stomach favours the
fact that the tongue is falling forward, and affects the opening
of the respiratory tract [1 3] . If this type of treatment fail, in
severe cases a surgical intervention is needed, such as: intu-
bation, tongue and jaw re-sculpturing and tracheotomy [3, 1 4] .
The goal of the study was to describe the case of Pierre Robin
syndrome and the associated physical and mental disabilities,
and impaired speech development. Low weight and muscular
weakness was observed at the patient, as well as problems
with walking.

Case presentation
Patient – 4 years of age, has been reported to the Rehabilita-
tion Clinic for Children and Youth in Lodz by the foster pa-
rents to take care of him because of delayed psychomotor
development (Fig. 1 ).

Fig. 1. Profile of patient with Pierre Robin Syndrome, scar after tracheotomy
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From the interview we know that the boy was born vaginally
with pregnancy III normal, physiological birth III in 40 hbd,
with a birth weight 2140g, evaluation scale Abgar 7/6/8. Sub-
jectively after birth observed large for gestational age less
than 3 percentile, hypoplastic mandible, a small tongue placed
in the bottom and back of the mouth. After laryngological
consultation patient was diagnosed with Pierre-Robin sequen-
ce, flaccidity of the larynx and no swallowing reflex. In the
following weeks of hospitalization, the patient was defined as
average, due to the persistent shortness of breath on exertion
retraction of the bridge, intensifying in supination. The new
born was fed only by probe and slowly yet irregularly took on
weight. At 12 weeks of age, intolerance of feedings had incre-
ased as well as lack of weight gain. Diagnosed with pyloric
stenosis. During the first 1 5 months, the boy was chronically
hospitalized (recurrent respiratory infections, tracheostomy),
also due to irregular legal situation. The epicrisis in 2006 was
described in considerable delay in relation to biological age.
According to the scale of Brunet-Lewin psychometrics deve-
lopment, child showed overall growth of 15-months. Speech
therapist said that because of the tracheotomy tube and disease
entity patient alluded speech active.
After analysing the data from the interview and thorough eva-
luation of phenotypic, in 2007, the patient was classified as
cytogenetic diagnosis of an enlarged study using FISH to rule
out microdeletion 22q 11 .2 as the cause of the observed birth
defects and developmental psychosomatic disorders. Based on
the analysis of the critical region for DiGeorge syndrome /
VCF ruled out the presence of micro deletions in the studied
region. At 5 years of age, a electroencephalography study was
conducted, there was no seizure activity.
After 2007 the patient was classified to the early support of
child development, which consisted of psychological and
logopedic therapy. Diagnostics, physiotherapy was carried
out for the first time in May 2007, in the Rehabilitation
Centre for Children and Youth in Lodz, where there was
a significant shortage of height and weight, psychomotor re-
tardation and trouble walking. On physical examination the
physiotherapist stated muscular atrophy, muscular weakness
of both upper and lower limbs evaluated with Lovett test and
asymmetry of the chest. The carried out tests consisted of:
strength endurance of selected postural muscles by Kasper-
czyk and Kutzner-Koziński and a 10-meter walk test for
children [1 5, 1 6, 1 7] , (Tab. 1 ).
The boy was sent to the intensive rehabilitation with the re-
commendation to increase muscle strength, learning proper
gait and gait efficiency. In the field of physiotherapy he per-
formed individual breathing exercises because of the cage de-
formation. Applied treatment method of NDT-Bobath,
exercise to improve isometric strengthening, postural muscles
and teaching walking up the stairs and over obstacles and
exercise self-assisting upper limbs. For individual therapy, the
boy with the physiotherapist concentrated on realization of
targets created for his motion. The effect of this was to incre-
ase the range of motion in the joints, improving the control of
the head and trunk. At the second study after 24 months of
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physiotherapy a improvements was reported in postural
strength and increase the efficiency of gait. The patient un-
derwent 10 meters in the average time of 5.93 seconds [Table
1 ] . Taken Ruffier capacity test to assess the physical capacity,
which represents a resting heart rate, and then after 30 sit-ups
in 1 minute the heart rate is measured two more times, imme-
diately after the test and after 1 minute rest while sitting. The
results are substituted into the formula:

in which IR represents Ruffier; P – resting heart rate, P1 – he-
art rate immediately after exercise, P2 – pulse after 1 minute
rest.
Standards for the test are in the scale:
0–0.1 – very good performance
0.1–5.0 – good performance
5.1–10.00 – average capacity
above 10.00 – poor performance [18] .
Within 2 years a considerable progress was noted in the incre-
ase of muscular strength and efficiency of gait. In May 2009,
a rehabilitation doctor noticed the asymmetry within the outli-
nes of the waist triangles (left greater than right triangle), the
characteristics of the asymmetry of the pelvis in the frontal
plane, and a slight rear tilt in the sagittal plane and the minor
axis deviation of the spine in the thoracic lumbar toward the
left with the shortening of the lower limb left 1 cm. The boy
attended remedial classes, including individual exercises ad-
apted to his flaws, but not systematically. Asymmetry settings
of the pelvis led to disturbances in proper control of the postu-
ral and spinal statics. In further consequence has led to uneven
loading settings and joints of the lower limbs. In April 2014
foster parents have observed a deterioration of the figure, sto-
oped, and according to their assessment, a spinal deformation
greater than before. This was the reason for re visiting the re-
habilitation specialist, which clinically observed the asymme-
try of the head position, lower setting of the shoulder on the
left side in relation to the right side. After the X-ray projection
the AP described the angle of curvature by Cobb to 15° at the
level ofC5-TH5 TH2-left-hand and to reduce the physiological
curvature of the cervical lordosis. The doctor recommended
further rehabilitation. Physiotherapist suggested and developed
an individual program of exercises aimed at levelling the de-
formation of the spine and strengthening postural muscles. In
outline rehabilitation included stretching exercises crumpled
muscles, respiratory therapy, learning attitude adjusted,
strengthening exercises, mobilization of the spine, lying on
side. Corrective exercises were carried out by a physiothera-
pist in the clinic in the presence of the boy's foster parents.
They instructed them about the need for the cooperation and
dealing with a child at home. Physiotherapist drew attention to
the correct sequence of exercises and the importance of bre-
athing exercises. Therapy in the Rehabilitation Centre for
Children and Youth was conducted once a week, in the order
to control the quality of exercise. During the second visit pa-
rents in the presence of a physiotherapist performed with the
child previously prescribed rehabilitation program. Then the
physiotherapist talked with parents and children in order to

IR = ——————————
(P + P1 + P2) - 200

1 0
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identify any possible errors during exercise and make correc-
tions. The next, medical examination of the child was made
after a year of regular attendance at physiotherapy. It was found
a clear difference in favour. The boy silhouette has significantly
improved. It was noted that the postural muscles of the patient
are well developed [Fig. 2]. There has been growth in weight
and height. Based on its audit Ruffier capacity and calculated
ratio gave IR = 4.8 which represented a good score for efficien-
cy. We analysed the results of strength endurance of postural
muscles, it was found that the indicators rooted. Time to over-
come 10 meters in the walking test decreased by 1 .32 seconds.
[Table 1 ]. The boy was bright and had good contact with the
closest people from the environment. His speech became clearer
and understandable. The patient was able to maintain an active
figure correction. The asymmetry of the blades decreased, while
the remaining significant inequality in the chest [Fig. 2, 3] .

It has been shown beneficial effect of individual therapy, be-
cause it was recommended another series of exercises in the
Rehabilitation Centre and at home. In addition for variety of
classes, a swimming lessons in the pool were offered.

Fig. 2. Stature od patient with PRS after therapy Fig. 3. Asymmetry of chest of a boy with PRS
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Discussion
Pierre Robin syndrome involves, as you can see, not only with
the problems within the orofacial complex. Lack of early
diagnosis and the variety of anomalies and defects can be life-
threatening or result in the future occurrence of secondary
defects in the whole body, and it affects the development of
the child. Priority is that patients diagnosed with Pierre Robin
sequence from birth should be treated interdisciplinary. The
team taking care of the cases should be a paediatrician,
otolaryngologist, cardiologist, orthopaedic surgeon and
a physiotherapist.
It should be noted that the degree of lesions in the PRS is not
always the same. In addition to light, there are sometimes severe
cases. It is determined by a significant extent of the cleft palate.
In the light form it occurs only the cleft soft palate, and in the
severe cases, the hard palate and lip. These disorders cause that
the patients should be under a constant medical supervision of
an orthodontist. This is opinion is shared by the authors of the
publication "Pierre Robin sequence: a case report" Krokos and
Puacz-Matuszek. [19]. Craniofacial malformations leading to
secondary symptoms of dyspnoea and hypoxia of the brain are
associated with regular consultation of neurologist, which is
confirmed by the authors ofWilcox and Tatum [4].
Authors Wilcox and Tatum indicate that a the priority aspect is
the teaching of infant feeding and eating [4] . The therapy uses

Table 1. Assessment of postural stability in patients with Pierre Robin syndrome

Type of test Study I: before starting

therapy

Study II: during treatment Study III: after completion of

therapy

Ruffier indicator

Walk test: 10m

Static test ofthe abdominalmuscles
with the use ofthe lower limbs

Static test ofabdominal muscles
using trunk

Dynamic test ofabdominal
muscles using trunk

Static test of the back muscles
with the use of trunk

not tested

8.11 s

3.13 s

4.65 s

6 abs crunches

8.45 s

6.8 s

5.93 s

8.7 s

12.59 s

11 abs crunches

17.83 s

4.8 s

4.61 s

25.26 s

29.18 s

26 abs crunches

22.99 s
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a special pacifiers or parenteral nutrition, as confirmed by
studies Marques et al. [11 ] . Furthermore, Marques et al. Have
shown that a suitable diet for PRS is a high caloric diet to
prevent malnutrition, and a weak growth [11 ] .
Negligence in the field of diagnostic, therapeutic and rehabi-
litation can become the foundation for speech problems and
intellectual underdevelopment, which occurred in described
case. From our observations and in accordance with the au-
thors Cob and Śmigiel, quoted: "motor development is corre-
lated with the development of mental health. Especially in the
first year of child development there are great opportunities to
accelerate and compensate for deficits in psychomotor perfor-
mance and the future of his intellectual development, hence
the importance of the role of early rehabilitation and early
neurologopedic intervention in helping children with rare de-
velopment "[20] .
Jacobson et al. Have demonstrated that phenotypic PRS can
be applied to other genetic syndromes and provide their com-
ponent. Therefore, it is preferable to perform a wider genetic
diagnosis, as soon as possible appropriate therapy [20] .
In the case described, the authors draw attention to the major
role of breathing exercises. They have an impact on the pre-
vention the effects of breathing obstruction and vital lung ca-
pacity. They work relaxingly on crumpled muscles, which
may have an effect on increasing mobility of the chest. Ho-
wever, this opinion is not raised in the available literature. The
publications ofVudum'a focus on methods of mechanical bre-
athing support [1 0] .

Conclusions
In the case described above, the improving the patient with
syndrome Pierre Robin, with serious burden on perinatal,
neonatal tracheostomy and hypoxia, close attention should be
given to the need of improving this type of developmental di-
sorders as soon as possible and on an interdisciplinary appro-
ach to this type of disorders.
The physiotherapy approach should pay close attention to
breathing exercises and exercises the postural and chest mu-
scles, as well as re-education of the posture.
A very important aspect is in therapy is working with the pa-
rents. It’s the only way to ensure good results in the imple-
mentation of improvements.
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It is recommended to work with a speech therapist, a physio-
therapist and systematic control of pedagogical & psycholo-
gical counselling in order to influence all areas of child
development: motor, cognitive, emotional and social.




