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netic, uterine, pharmacological, and sporadic
causes),2 comparison of the different protocols
advocated for treatment isdifficult. Regardless
of the exact cause of each case of isolated
Pierre Robin sequence, we think a reliable al-
gorithm for airway management can be estab-
lished for these patients. The algorithm must
incorporate a mechanism to reliably establish
the occurrence of airway obstruction. Once
airway obstruction has been defined, the algo-
rithm must guide the clinician to localize the
obstruction and must suggest anatomically spe-
cific treatments. Lastly, the treatments, while
specifically addressing the site of obstruction,
must minimize morbidity, including the distur-
bance of growth potential. We use a broad
definition of Pierre Robin sequence to include
all terms and physical variations, thus initially
categorizing more patients as having Pierre
Robin sequence. This is a review of our expe-
rience, spanning 9 years, with 21 consecutive
patients with isolated Pierre Robin sequence.
On the basis of thisexperience, a logical algo-
rithm has been established for treating these
complex cases.

PATIENTS AND METHODS

DefinitionofPierreRobinSequence

The critical component of Pierre Robin se-
quence ismandibular deficiency (hypognathia,
retrognathia, or micrognathia). The definition
of PierreRobin sequencealso includesglossop-
tosis, which may or may not lead to airway
obstruction. A cleft palate may also be present
but is not a required feature. When present,
palatal clefting involves the secondary palate
and may be U-shaped or V-shaped.8 The cleft
may include only the soft palate or both the
soft and hard palates but does not extend an-
terior to the incisive foramen (primary palate).
Pierre Robin sequence is defined for children
who present with (1) mandibular deficiency
and (2) glossoptosis, with or without an associ-
ated cleft palate. Many children who meet
these definitions also have other complex syn-
dromes, such asTreacher Collinssyndrome or
Nager syndrome. To avoid confounding this
review with treatment protocols specific for
each syndrome, we focus on patients with iso-
lated Pierre Robin sequence, or patients with
Pierre Robin sequence who do not have other
known syndromes.

Maxillary-MandibularDiscrepancy

Physical examinations should include mid-
line measurements of the maxillary-mandibu-
lar discrepancy. To makemaxillary-mandibular
discrepancy a reproducible measure, we rec-
ommend that measurements be performed
with the child upright, bringing the mandible
into passive occlusion. We place the wooden
end of a wood-handled cotton applicator on
the apex of the mandibular alveolar ridge in
the midline and mark the handle at the inter-
section of the apex of the maxillary alveolar
ridge (Fig. 1). The applicator is removed and
the marked distance ismeasured, to represent
the maxillary-mandibular discrepancy.

RetrospectiveReview

We performed a retrospective review of data
for everypatient who wasreferred to thesenior
author (A.K.G.) for evaluation of Pierre Robin
sequence between Januaryof 1994 and Decem-
ber of 2002. Inclusion criteria for the algo-

FIG. 1. Maxillary-mandibular discrepancy measurement.

The mandible isbrought into passive occlusion with the pa-

tient in an upright position.
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Abstr act Pierre Robin sequence is characterized by

micrognathia and glossoptosis causing upper airway obstruc-

tion. Mandibular distraction osteogenesis is a mandibular

lengthening procedure performed in neonates and children

with Pierre Robin sequence to alleviate airway compromise.

This pictorial review demonstrates the role of imaging in the

preoperativeand postoperativeassessment of thesechildren. It

is important for pediatric radiologists to know what informa-

tion about the mandible and airway the craniofacial surgeon

needs from preoperative imaging and to identify any compli-

cations these children may encounter after surgery.

Keywords Children .Computedtomography .Glossoptosis .

Mandibular distractionosteogenesis . Micrognathia .

Radiography . PierreRobinsequence

Introduction

In 1926 PierreRobin first described patientswith mandibular

micrognathia (defined as a small mandible) and glossoptosis

(tongue retropositioning into the pharyngeal airway) leading

to upper airway obstruction, the condition that now bears the

name Pierre Robin sequence (Fig. 1) [1]. Retrognathism, a

facial disharmony where one or both jaw bones, typically

the mandible, is posterior in position, is a term that is some-

timesused in thesechildren, but micrognathia is thepreferred

term. Historically Pierre Robin sequence was referred to as a

syndrome— agroup of signsand symptomsthat consistently

occur together, varying in degree, and are characteristic of a

medical condition. Theterm sequencedescribesaspectrum of

anomaliesthat can becaused by avariety of diseaseprocesses

but result in acommon phenotype[2, 3]. PierreRobin ismore

appropriately now categorized asasequence. Thisdistinction

is important because some children with Pierre Robin se-

quence have associated syndromes. The most commonly as-

sociated syndrome is Strickler syndrome (hereditary progres-

sive arthro-ophthalmopathy), which is a group of connective

tissue disorders affecting the formation of collagen [3, 4].

Reports vary, but approximately 40% of patients with Pierre

Robin sequencehaveStrickler syndrome[4]. A completedis-

cussion of the 40-plus syndromes that have been associated

with Pierre Robin sequence is beyond the scope of this man-

uscript, but some of the more common associations are

velocardiofacial, Nager and Treacher-Collins syndromes

[2, 4]. It is important to note that not all children with the

above-mentioned syndromes have Pierre Robin sequence

and approximately 80% of patients with Pierre Robin se-

quence do not have a known associated syndrome [3].

The etiology of Pierre Robin sequence remains unknown;

theories include pressure on the mandible secondary to fetal

positioning, teratology effects of medications, and genetic

causes [2]. There is also uncertainty regarding the frequency

of PierreRobinsequence, with reportsranging from1 in2,000

to 1 in 50,000 births [2]. Regardless of the cause, the hypo-

plastic mandible causes a vertically oriented and posteriorly

situated tonguebase that can obstruct theairway. Thisairway

obstruction can lead to feeding difficulties, dehydration,
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