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Table 1. Important congenital ainway malformations

Nasopharyngeal airway
Choanal stenosis and atresia

Pierre—Robin sequence
Craniofacial malformations

Larynx
Laryngeal atresia
Laryngeal web
Subglottic stenosis
Laryngomalacia (infantile larynx)
Laryngeal cyst
Laryngeal (laryngo-tracheo-oesophageal)
cleft

Trachea and bronchial tree

Tracheal agenesis and atresia

Tracheo-oesophageal fistula and
oesophageal atresia

Isolated tracheo-oesophageal fistula
(H-type fistula)

Tracheomalacia

Tracheal stenosis

Tracheal bronchus and other topographic
anomalies

Bronchial atresia

Bronchomalacia

Bronchial stenosis

Eber et al. ERS Handbook
Paediatric Respiratory Medicine 2013



Choanalatresie / -stenose

Normale Choanen eines NG Bilaterale Choanalatresie, St.p.
(33 SSW) Op bei einem NG (37 SSW)

Eber. Padiatrische Pneumologie. Berlin Heidelberg, Springer, 2014



Choanalatresie / -stenose

Figure 3. Normal nasal cavity anatomy in a 28-
month-old girl. Axial CT scan demonstrates the pyri-
form aperture (pa), posterior choanae (pc), and vomer
(V). The maxillary spines (ms) mark the inferior mar-
gin of the pyriform aperture.

Figure 9. Osseomembranous choanal atresia in a 7-
month-old girl with chronic rhinorrhea. Axial CT scan
shows inward bowing of the maxilla, bone stenosis of
the right posterior choanae (arrowheads), and a mem-
brane occluding the choanal lumen (arrow). The
vomer is normal in thickness.

Lowe et al. Radiographics 2000



Kraniofaziale Malformationen

e Dysmorphie-Syndrome mit mandibularer

und/oder maxillarer Hypoplasie
z.B. Apert, Crouzon, Goldenhar, Pfeiffer, und

Treacher Collins Syndrome

e >30 Syndrome mit kraniofazialen Anomalien,
assoziiert mit laryngotrachealen Fehlbildungen
(Larynxatresie, Larynxhypoplasie, laryngeale
Spaltbildungen, Trachealstenose,
Tracheomalazie, etc.)



Pierre Robin Sequenz (Robin S.)

e Pierre Robin (1867-1950), Pariser Zahnarzt, 1923

e Mandibulare Mikrognathie (Mikrogenie),
Glossoptose, — pharyngeale Luftwegsobstruktion

e Variabler Schweregrad der Luftwegsobstruktion

e Inzidenz: ~1:8500-14000; >50% mit assoziierten
Anomalien (>40, z.B. Stickler Syndrom oder
22g11.2 Deletionssyndrom); haufig Gaumenspalte



TABLE 1 Conditions Associated With RS

Condition OMIM Classification No.
Most common
35 108300, 604341, 184840
Chromosome 22g11 delgtion syndrome 192430
Less common
Skeletal dysplasias
Spondyloepiphyseal dysplasia congenita 183900
Kniest dysplasia 136550
Diastrophic dysplasia 222600
Campomelic dysplasia 114280
Osteopathia striata with cranial sclerosis 300373
Marshall syndrome 154780
Otopalatodigital syndrome type I 304120
Dysmorphic monogenic conditions
Treacher Collins syndrome 154500
Nager syndrome 154400
Miller syndrome —
Catel-Manzke syndrome 302380
Cerebrocostomandibular syndrome 117650
Cerebrocostomandibular-like syndrome (congenital disorder 511209
of glycosylation type lig)
Kabuki syndrome 147920
Toriello-Carey syndrome 217980
Neurologic conditions
Congenital myotanic dystrophy —
Carey-Fineman-Ziter syndrome 254940
Chromosomal abnormalities
Chromosome 4g32-gter deletion —
Chromosome 2024-g33 deletion —
Chromozome 11921-g23 duplication —
Chromozsome 17021 deletion/translocation near S0X9 —
Intrauterine exposures
Fetal alcohol syndrome —
Maternal diabetes —
Miscellaneous
TARP syndrome (talipes, atrial septal defect, RS, and persistent 311900
superior vena cava)
RS with cleft mandible and limb anomalies 268305
Distal arthrogryposis-R3 208135

OMIM indicates Online Mendelian Inheritance in Man (available at www.ncbinlm.nih.gov/ omim) 28

Evans et al. Pediatrics 2011



Pierre Robin Sequenz (Robin S.)

Evans et al. Pediatrics 2011



Pierre Robin Sequenz (Robin S.)

Evans et al. Pediatrics 2011



Pierre Robin Sequenz (Robin S.)

Evans et al. Pediatrics 2011



Pierre Robin Sequenz (Robin S.)

N = 18 1 Cleft palate

Gravid drug exposure
Syndromic/Genetic

Isolated Robin sequence
Prematurity

Intrauterine growth restriction
Gastrointestinal abnormality
Pulmonary anomaly

Cardiac anomaly

Central nervous system anomaly

> 2 organ system anomalies
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Fig. 1. Incidence of clinical characteristics among patients with Robin sequence admitted to the
neonatal intensive care unit from 2001 to 2012.

Costa et al. Plast Reconstr Surg 2014



Pierre Robin Sequenz (Robin S.)

e Luftwegsobstruktion (OSAS)

e Saug- und Schluckstorungen, v.a. bei assoziierter
Gaumenspalte

— Gedeihstorung, Aspiration

e Mittelohrerkrankungen, Horverlust

e Sprechprobleme, Sprachentwicklungsverzogerung
e Wachstumsstorungen des Mittelgesichts

e Zahnfehlstellungen



PRS — Management

e Beseitigung der Atmungsstorung

 Normale Nahrungsaufnahme — altersgemafles
Wachstum

o Verschluss der Gaumenspalte — normale
Sprachentwicklung



PRS — Management

e Endotracheale Intubation als NotfallmaBnahme
(v.a. bei assoziierten Atemwegsanomalien)

Diagnostik assoziierter Luftwegsmalformationen




Laryngomalazie

Eber. Paediatric Bronchoscopy. Basel, Karger, 2010



Laryngeale Spaltbildung

Eber. Paediatric Bronchoscopy. Basel, Karger, 2010



Intrathorakale Tracheomalazie

!

:

Inspiration Exspiration

Eber. Padiatrische Pneumologie. Berlin Heidelberg, Springer, 2014



Endoskopische Intubation / Diagnostik




PRS — Management

e Monitoring
e Bauch- / Seitenlage
e Nasopharyngealer Tubus



Nasopharyngealer Tubus

Dinwiddie Paediatr Respir Rev 2004



PRS — Management

e Gaumenplatte mit velarem Sporn (Tubinger
Gaumenplatte)

— Vorverlagerung von Zunge und Unterkiefer
— Trennung von Mund- und Nasenhohle

— Minderung der Atemwegsobstruktion

— Erleichterung des Schluckens

— Stimulation des Mandibulawachstums

Buchenau et al. J Pediatr 2007



PRS — Management

Bacher et al. Laryngorhinootologie 2010



PRS — Management

Tracheotomie (v.a. bei assoziierten
Luftwegsmalformationen)

Nicht invasive Atemunterstitzung (CPAP)
bzw. Beatmung

Glossopexie
Mandibula-Distraktionsosteogenese



PRS — Management

Fltterung in aufrechter Korperposition
Modifikationen des Saugers
Naso- oder orogastrale Sondenernahrung

Gastrostomie



PRS — Management

e Multidisziplinares Management!

(Padiatrie, Kieferorthopadie, Mund-, Kiefer- und
Gesichtschirurgie, HNO, Neurochirurgie,
Logopadie, Physiotherapie ...)



PRS — Management

Genetik

Ophtalmologie (Stickler Syndrom = Arthro-
Ophtalmopathie)

Horscreening
Kardiologie
Et cetera



PRS — Management

Individuell!

Polysomnographie (OSAS; zentrale
Hypoventilation)

Tracheostoma-Management inkl. Endoskopie
Ernahrungsstorungen / Gedeihstorung durch
- Luftwegsobstruktion
- Schluckstérung, Aspiration, GOR
- Syndrom, andere Anomalien
fruhzeitig erkennen und behandeln



Feeding evaluation
Nutrition evaluation

Feedingissues

Swallow evaluation VFSS
GER evaluation

Poor weight gain

Clinical airway evaluation

Flexible laryngoscopy:

Persistent airway
obstruction

Diagnostic bronchoscop

CT face/mandible

anagement

Thriving
nutritionally

Feeding well

Prone ! Airway
positioning stability?

Nasopharyngeal Airway
airway stability?

Mandibular
distraction or
tonguelip
adhesion®

Airway
stability?

Tracheostomy

Close outpatient follow-up

Evans et al. Pediatrics 2011



PRS — Follow-up

e Individuell!

e Chronisches Problem
e Wachstum

e Entwicklung

e Sprache



N = 181

PRS — Prognose

Table 2. Mortality Rate among Variables in Infants
with Robin Sequence

Mortality
Rate (%) p
Total population 16.6
Variable
Cleft palate 15.9 0.71
Gravid drug exposure 20.9 0.17
Syndromic/genetic 23.3 0.99
Isolated Robin sequence 0 0.002%
Prematurity 19.2 0.58
Intrauterine growth restriction 13.8 0.97
Gastrointestinal abnormality 18.8 0.56
Pulmonary anomaly 23.7 0.10
Cardiac anomaly 39.3 <0.001*
Central nervous system anomaly 32.6 0.001%*
Two or more organ system anomalies 23.8 0.001*

*Statistically significant.

Costa et al. Plast Reconstr Surg 2014



