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Pierre Robin Sequence: Diagnostic Difficulties
Faced while Differentiating Isolated
and Syndromic Forms
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ABSTRACT

Pierre Robin sequence (PRS) is characterized by the triad of retrognathia, glossoptosis, and airway obstruction. PRS may occur in isolation
or in conjunction with other syndromes. Distinguishing isolated and syndromic forms of PRS helps clinicians decide the management plan.
We describe two cases of PRS of Indian ethnicity and describe some of the difficulties that we faced while distinguishing isolated PRS
from syndromic PRS. Both cases had a similar clinical presentation. However, one of the cases had a positive family history of congenital
deafness and cleft palate, whereas the other case had apparent upper limb anomalies. These facts heightened the suspicion of an
associated syndrome. However, based on the available facts and after thorough investigations, a tentative diagnosis of isolated PRS was
made for both the patients. Both the cases were managed conservatively and were advised a long-term follow-up. When the associated
anomalies are few, minor or concealed at birth, longitudinal follow-up of all PRS cases combined with thorough diagnostics including
chromosomal analysis could help differentiate syndromic PRS from isolated PRS. Regardless, all cases of PRS require a multidisciplinary
approach.
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Pierre Robin Sequence

INTRODUCTION

Pierre Robin sequence (PRS) is the triad of retrognathia,
glossoptosis, and airway obstruction. Cleft palate is fre-
quently encountered, but is not considered as a prerequi-
site for the diagnosis (1). Epidemiological data are sparse,
though available evidence suggests the incidence of PRS
ranges from 1in 5600 to 1in 14000 live births (1, 2). Symp-
toms include varying degrees of upper airway obstruc-
tion and feeding problems. PRS occurs in isolation or as
a part of other syndromes such as Stickler, velocardio-
facial, and Treacher-Collins syndromes (3). Because the
severity of symptoms, presence of long-term sequalae,
requirement of surgery, and mortality rate in syndromic
PRS are much higher than non-syndromic/isolated PRS,
early differentiation between the two is beneficial to cli-
nicians as it increases their preparedness and helps them
take decisions regarding the management plan (1, 4, 5).
However, the phenotypic heterogenicity of the various
associated syndromes, make it very hard for clinicians to
distinguish between the two (3). This ordeal is more pro-
nounced when the associated congenital anomalies are
few, minor, or concealed at birth as in the case of Stick-
ler syndrome (6). The lack of chromosomal diagnostics in
developing nations for phenotype-genotype correlation
adds to this obstacle (7). In this paper, we describe two
cases of PRS of Indian ethnicity and describe some of the
difficulties that we faced while differentiating syndromic
PRS from non-syndromic PRS. This paper also includes
the review of up to date literature and the latest trends in
management of PRS.

Fig. 1A 2-month-old infant with isolated Pierre Robin sequence
(Case1).
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CASE PRESENTATION

Case 1 was a 2-month-old male infant and Case 2 was
a 2-day-old male newborn (Figure 1 and Figure 2). Both
were of Indian ethnicity and had visited the pediatric out-
patient department with their parents. Both cases were
referred to the department of pediatrics from peripheral
healthcare centers, where specialists were not available.

Both patients presented with congenital facial deform-
ities and difficulty in breathing. Case 1 had difficulty in
breathing while lying down, whereas Case 2 had respirato-
ry distress in both lying down and upright positions. Case
1 was born via normal vaginal delivery at 37 weeks of ges-
tation with a birth weight of 3 kg (appropriate for gesta-
tional age) without complications and was second in birth
order. Case 2 was born to a primigravida via normal vagi-
nal delivery at 40 weeks of gestation with a birth weight of
3.6 kg (appropriate for gestational age), but the pregnancy
was complicated with preeclampsia, which was managed
with magnesium sulfate. The parents of both patients had
anon-consanguineous marriage. Case 1 had a cousin with
history of cleft palate and congenital deafness, whereas
none of the close family members of Case 2 had a history
of congenital anomalies. History of alcohol consumption
during pregnancy or radiation exposure was absent in
mothers of both patients. Except for consumption of mag-
nesium sulfate by the mother of Case 2, no significant drug
history was present in both patients.

On examination, both patients had small-sized man-
dibles, which were deflecting backwards (micrognathia)
(Figure 1 and Figure 2). Cleft palate and bifid uvula were
absent in both cases. Examination of the cardiovascular,
musculoskeletal, and central nervous systems of Case 1did
not indicate the presence of any other congenital anoma-
ly. Examination of the cardiovascular and central nervous
system of Case 2 did not reveal any abnormality. Howev-
er, examination of the musculoskeletal system of Case
2 revealed absence of four digits in the right upper limb
(Figure 2). The respiratory rates of Case 1and Case 2 were
42 and 48 breaths/minute, respectively. Both cases had

Fig. 2 A 2-day-old neonate with Pierre Robin sequence and absence
of 4 digits in the right upper limb (Case 2).
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labored breathing without any signs of cyanosis. Case 2,
in addition, had mild intercostal recessions. The complete
blood count (red blood cell count, hemoglobin, hematocrit,
white blood cell count, and platelet count), liver function
tests (total bilirubin, serum aminotransferase, and serum
alkaline phosphatase), and kidney function tests (blood
urea nitrogen, and serum creatinine) levels in both pa-
tients were within reference ranges. X-ray chest of both
patients did not reveal any abnormality. X-ray of the right
upper limb of Case 2 showed absence of the phalanges in
four digits, except the thumb. The metacarpals and carpals
of all five digits appeared normal. Two-dimensional echo-
cardiography findings of both patients were found to be
normal. Ophthalmological examination of both patients
did not show any abnormalities. Otoscopy and otoacoustic
emission screening test for sensorineural deafness were
negative for both patients. The background of congenital
deafness in one of the family members of Case 1 made him
a high-risk patient for hearing loss. Hence, we wanted to
thoroughly investigate him further to rule out the same.
Hence, we advised him an auditory brainstem response
test (ABR). ABR is a noninvasive measure of sensorineu-
ral and conductive hearing loss, wherein electrodes are
attached to the scalp of the child via stickers and the re-
sponses of the auditory nerve, cochlea and brainstem to
various auditory stimuli are measured electronically.
In order to assist the diagnosis, rule out associated syn-
dromes and determine the hereditary pattern, we advised
genetic testing to both patients. For Case 1 we advised de-
tection of deletion of 22q11 chromosome via fluorescence
in situ hybridization to rule out association with velocar-
diofacial syndrome, and mutations in COL2A1 gene via
polymerase chain reaction to rule out association with
Stickler syndrome. For Case 2 we advised detection of mu-
tations in SF3B4 and TCOF1 genes via polymerase chain re-
action to rule out an association with acrofacial dysostosis
syndrome and Treacher-Collins syndrome, respectively.

Both ABR and molecular tests were declined by the pa-
tient’s families due to their financial limitations.

As Case 1had a family history of congenital hearing loss
and the presence of sensorineural hearing loss was not
completely ruled out due to the impending ABR, we con-
sidered PRS associated with Stickler syndrome or velocar-
diofacial syndrome in our differential diagnosis. However,
as no other apparent malformations were present in Case
1, suggestive of these syndromes, we made a diagnosis of
isolated PRS. Similarly, due to the presence of upper limb
anomalies in Case 2, we initially considered PRS associated
with acrofacial dysostosis syndrome or Treacher-Collins
(Rodriguez, Nager, and Miller subtypes) syndrome. How-
ever, the limb anomalies in Case 2 could be also explained
by the presence of a constricting amniotic band in the in
utero period leading to autoamputation of the digits, which
seemed more consistent. Hence, Case 2 too was diagnosed
as a case of isolated PRS complicated due to an amniotic
band.

Both patients were admitted and were advised prone
positioning. Oxygen saturation levels of Case 1 and Case
2 were 98.2% and 93.4%, respectively, at the time of ad-
mission. The breathing of Case 1improved with prone-po-
sitioning. Hence, his parents were provided appropriate
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guidance of prone positioning the child when the respira-
tory distress increased. The breathing difficulty of Case 2
did not improve with prone positioning. Hence, a naso-
pharyngeal airway was placed and supplemental oxygen
was provided, which improved the oxygen saturation to
98%. Both respiratory and feeding difficulties of Case 2
subsided on day-5 of admission. Both patients were subse-
quently discharged and anticipatory guidance was provid-
ed to their parents. A longitudinal follow-up was advised
for both patients with consultation with various faculties
such as pediatrics, ophthalmology, otorhinolaryngology,
orthopedics, and dentistry. Both patients were requested
to follow-up at regular intervals of 2 months for a mini-
mum period of 5 years. Both the cases have not followed up
so far. Before their discharge, a written informed consent
was obtained from the legally authorized representatives
of both patients for anonymized patient information to be
published in this case report.

DISCUSSION

PRS is a set of abnormalities affecting the head and face,
consisting of micrognathia (small and symmetrically re-
ceded mandible), glossoptosis (tongue that obstructs the
posterior pharyngeal space), and resultant airway ob-
struction (3). Cleft palate is found in almost 90% of the cas-
es (8). However, in both our cases cleft palate was absent.

Ultrasound imaging helps in the prenatal diagnosis of
severe cases of PRS and helps specialists plan the further
course of pregnancy and postnatal care (8, 9). As both our
cases had been evaluated outside our hospital during their
prenatal period, we could not detect the presence of ab-
normal ultrasound findings, suggestive of PRS, such as
retrognathia/micrognathia. Also, maternal factors such
as oligohydramnios, multigravida pregnancy, and uterine
anomalies which could hinder the mandibular growth of
the child could be detected early via ultrasonography (9).

The various hypotheses suggested behind the etiolo-
gy of PRS include in utero mechanical compression of the
mandible, delay in neurological maturation of the nerves
supplying the affected areas, and dysregulation of the
rhombocephalus (2, 3, 10). De novo mutations in the SOX9
and KCNJ2 genes are linked with non-syndromic/isolat-
ed PRS (2, 10). Isolated PRS accounts for around 20-40%
of all cases of PRS (2). Once afflicted with isolated PRS,
the inheritance pattern followed is autosomal dominant
(9). Common medical syndromes with which PRS occurs
in conjunction include Stickler, Nager, velocardiofacial,
22q11 deletion, fetal alcohol, and Treacher-Collins syn-
dromes (11, 12). Genetic mutations such as COL2A1, SF3B4,
and TCOF1 causing these associated syndromes are impli-
cated in the etiology of syndromic PRS (10, 11). Once af-
flicted with syndromic PRS, the inheritance pattern fol-
lowed is the same as the associated condition (9, 11). In
both our cases, we could not determine the genetic basis
of the etiology via chromosomal studies due the economic
constraints of our patients. Differentiating isolated PRS
from syndromic PRS provides insights into the etiology,
which in turn determines the pathogenesis and the clini-
cal presentation (4).
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In the outpatient department, patients with PRS usu-
ally present with a characteristic bird-like face with vari-
able degrees of breathing/feeding difficulties, as found in
both our patients (2, 13). When the triad of PRS is spotted,
the physician should have an heightened index of suspi-
cion for other anomalies and a detailed family history of
congenital anomalies should be elucidated (6, 8). As one of
our cases had a family history of congenital hearing loss
and cleft palate in a second-degree relative, and the other
had apparent upper limb malformations, we initially sus-
pected syndromic PRS in both the cases. Cleft palate and
sensorineural hearing loss along with PRS is commonly
associated with Stickler and velocardiofacial syndrome
(14). Similarly, presence of limb malformations along with
PRS is commonly associated with acrofacial dysostosis or
Treacher-Collins (Rodriguez, Nager, and Miller subtypes)
syndromes (9, 14).

As more than 50 syndromes have been associated with
PRS and each of these syndromes have a vast heterogenic-
ity in their respective presentations, it often becomes very
difficult for clinicians to accurately identify the associat-
ed syndrome (3, 5). We faced a similar predicament. Also,
when the anomalies are not apparent at birth or are minor,
as in the case of Stickler’s syndrome, diagnosis of syndro-
mic PRS is often missed (2, 6). In such situations, a longi-
tudinal follow-up with detailed chromosomal diagnostics
has been suggested for identification of the associated
syndrome (4, 8). However, in most economically-deprived
nations, genotype-phenotype correlation is not commonly
carried out due to economic constraints of patients, or un-
availability of expert knowledge (7). Such was our case too.

In each of our cases, via radiological imaging and oth-
er diagnostics, we systematically tried to rule out other
anomalies. However, due to the absence of other detect-
able congenital anomalies in Case 1 and the upper limb
deformities in Case 2 explainable by an in utero amniot-
ic band, we diagnosed both cases as isolated PRS (2, 15).
However, both these diagnoses were formed without the
support of genetic studies. It has been reported that if PRS
infants are followed-up until childhood along with appro-
priate genetic diagnostics, the diagnosis changes in 25% of
the cases because with course of time the symptomology
of numerous syndromes becomes more apparent or new
anomalies are developed (4, 8).

Many believe that delineating syndromic PRS from iso-
lated PRS is crucial as it influences the choice and outcome/
efficacy of the management strategy (4). Clinicians mainly
focus on the management of the morbidities caused due
to PRS (1, 2). The severity of the airway obstruction even
in non-syndromic PRS cases requires the use of fiberoptic
investigations for exclusion of congenital abnormalities as
well as for local description of the degree of obstruction
(16). Managing respiratory obstruction is prioritized over
addressing feeding dysfunction (2, 3). Algorithms such as
the Vancouver Classification for the airway management
of PRS have been devised by institutes to individualize the
selection of the management plan (5). However, no con-
sensus is present regarding the selection of the manage-
ment plan in the literature (12). Prone positioning, placing
a nasopharyngeal airway, providing continuous positive
airway pressure, and using a laryngeal mask airway are
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the common noninvasive techniques used to relieve the
airway obstruction (1-3). Supplemental feeding using
anasogastric/orogastric tube (mild cases) and gastronomy
tube (chronic and persistent cases) helps resolving feeding
difficulties (1, 13). Almost 70% of PRS cases respond to con-
servative management, as our patient’s did (4).

As a substantial set of the population with PRS achieve
normal or near-normal mandibular size within a few years
of birth, the cornerstone in the management of PRS is con-
servative therapy (2, 4). Hence, we chose to manage both
the patients conservatively and follow them up on regular
intervals. Surgical interventions are only needed when all
conservative measures are exhausted (3, 4). A report sug-
gested that syndromic PRS cases have a higher require-
ment of surgical interventions and have poorer outcomes,
as compared to isolated PRS (5). Surgical therapies used
to relieve airway obstruction include tongue-lip adhe-
sion, mandibular distraction osteogenesis, subperiosteal
release of the floor of the mouth, and tracheostomy (3, 8).

It has been observed that the mortality and complica-
tion rates in syndromic PRS are much higher than isolated
PRS (1, 17). The secondary effects of PRS include failure to
thrive, developmental delays, dental anomalies, gastroe-
sophageal reflux, sleeping difficulties, speech disorders,
psychological disorders, cardiac failure, and brain damage
(1, 3). Hence, considering the constellation of sequelae and
complications, which could arise in the clinical course of
the disease, a long-term follow-up by a multidisciplinary
team of experts is essential for developing an individual-
ized management strategy for patients with PRS (2, 3, 8).

CONCLUSIONS

We presented two cases of isolated PRS of Indian ethnicity.
We faced numerous hurdles while differentiating isolated
PRS from syndromic PRS, which we have enumerated in
our case report. We managed both patients successfully
via symptomatic conservative management. Differenti-
ating isolated PRS from syndromic PRS helps clinicians
take decisions regarding the management plan, taking
into consideration the differences in their complication,
morbidity, and mortality rates. Regardless, we recommend
a longitudinal follow-up of all PRS cases via a multidisci-
plinary team, augmented with genetic diagnostics, for de-
vising a dynamic and personalized management plan.
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