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GLOSSOPTOSIS DUE TO ATRESIA AND HYPOT-
ROPHY OF THE MANDIBLE

PIERRE ROBIN, M.D.

PARIS, FRANCE

The article by Fley and Farber * of Boston published in the AMER-
1cAN JOURNAL OF Diseases oF CHILDREN in 1930 seems to me a precise
demonstration of the conception which I presented for the first time in
1926 on hypotrophy of the mandible and its consequence, congenital or
acquired glossoptosis. Dr. Armand-Delille thought this study interest-
ing and useful and suggested my publishing in the same journal a short
notice of our combined research in order to record the results of our
experience.

For many years I have studied dysmorphosis of the faciocranio-
vertebral skeleton, in particular that of the mandible. Hypotrophy of
this bone is a determining cause of glossoptosis, which through the
respiratory insufficiency that it produces leads to a certain physical back-
wardness which persists throughout infancy, childhood and adult life,

In 1902 I first showed to different societies in Paris an apparatus,
the “monobloc,” which allows the reestablishment of the normal relation
between the two maxillary bones when they have lost their equilibrium.
At the same time the two dental arches come together normally, normal
mastication becomes possible and the child is again able to breathe
through his nose.

The great majority of children with hypoplasia of the mandible
breathe through the mouth. At that time, I was interested only in
children having both temporary and permanent teeth. So my treatment
concerned only children over 6 or 7 years of age. Most of these chil-
dren had adenoids, but though the adenoids were removed once or
several times they continued to breathe through the mouth and the
adenoid facies persisted. Such children show, as a rule, a retracted
lower jaw, and because of the retraction of the mandible the floor of
the mouth and the tongue are pushed back, obstructing the passage of
air when the mouth is closed. The difficulty of breathing is increased
because the base of the tongue presses on the epiglottis, and the glottis
therefore becomes closed.

This explains why a child who has had adenoids removed is still
unable to breathe through the nose, since he still suffers from glos-
soptosis. I demonstrated that if one forces such a child to propel the

1. Eley, R. Cannon, and Farber, Sidney: Hypoplasia of the Mandible
(Micrognathy), Am. J. Dis. Child. 39:1167 (June) 1930.
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Volume 142, Number 2 ® Surgery for Pierre Robin Sequence

micrognathia glossoptosis airway obstruction

Fig. 1. Pierre Robin sequence triad: micrognathia, glossoptosis, and upper airway obstruction.

TRIADE CLINICA PARA O DIAGNOSTICO
RETRO MICROGNATIA | GLOSSOPTOSE | DESSATURACOES
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To Distract or Not to Distract: An Algorithm
for Airway Management in Isolated Pierre
Robin Sequence

Richard B. Schaefer, M.D., James A. Stadler, III, and Arun K. Gosain, M.D.

Milwaukee, Wis.

DIAGNOSTICO DA
DISCREPANCIA MAXILO
MANDIBULAR

Fic. 1. Maxillarymandibular discrepancy measurement.
The mandible is brought into passive occluson with the pa
tient in an upright position.
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Reformatted 3D airway imaging in patients with airway obstruction
and micrognathia

Cathy R. Henry * ", Arlen D. Denny °

2 Penn State Hershey Medical Center Plastic Surgery, 500 University Drive, Mail Code HO71, Hershey, PA 17033, United States
b Department of Plastic Surgery, Medical College of Wisconsin, Children’s Hospital of Wisconsin, 9000 W. Wisconsin Avenue, Milwaukee,
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that is position related. Polysomnography is obtained to quantify
hypoxia and apnea, differentiating central versus obstructive or
anatomical causes. Bronchoscopy is performed to evaluate the
airway anatomy and the tissue dynamics (Marques et al., 2010).
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Pierre Robin Sequence: An Evidence-Based
Treatment Proposal

Oswalde J. Gdmez, MD, Oscar I Barén, MD, and Martha L. Pedarredonda, MD

e

Type |

Type ll Type lll Type IV
TABLE 1. Sher Classification of Nasofibrolaryngoscopy Findings
Type Description
Type 1 Most frequent. Obstruction caused by posterior displacement of the tongue abutting the posterior pharyngeal wall.
Type 11 Obstruction following posterior/upward displacement of the tongue abutting the soft palate and the upper portion of the oropharynx.
Type 111 Pharyngeal obstruction resulting from prolapse of the pharynx middle wall.
Type IV Obstruction owing to circular constriction of the pharynx caused by tongue and lateral pharyngeal wall movement.

Source: Elaboration based on.?
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a importancia da polissonografia como parametro de
gravidade e avaliacao de resultado do tratamento

setting (Cruz et al., 1999; Linz et al., 2011; Jarrahy, 2012; Frawley 2015). Patients found to have central apnea will not improve with
et al., 2013; Handley et al., 2013). Polysomnography is critical for treatment of the tongue base obstruction. The post-intervention
characterizing the severity of the airway obstruction both before results are an objective measure that can help not only in assess-
and after intervention (Freed et al,, 1988; Denny, 2014; Cote et al., ing adequacy of treatment, but also in comparison of techniques.
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ORIGINAL ARTICLE

The Pierre Robin Mandible is Hypoplastic and
Morphologically Abnormal

Elizabeth G. Zellner, MD,” Russell R. Reid, MD, PhD,T and Derek M. Steinbacher, MD, DMD?

From the *Division of Plastic and Reconstructive Surgery, The Hospital for The Journal of Craniofacial Surgery * Volume 00, Number 00, Month 2017
Sick Children, Univesity of Toronto, Toronto, ON, Canada; 7Section of
Plastic and Reconstructive Surgery, Department of Surgery, University
of Chicago, Chicago, IL; and ISection of Plastic and Reconstructive
Surgery, Department of Surgery, Yale University School of Medicine,
New Haven, CT.

FIGURE 1. 3D computed tomographic (CT) images pre- and post-mandibular
distraction osteogenesis. (A) Lateral and (B) Worms Eye view 3D CT of a Pierre
Robin sequence patient preoperatively; (C) Lateral and D: Worms Eye view 3D
CT of the same patient postoperatively.




SPR - diagnostico diferencial

Contents lists available at Sciencelirec

Journal of Cranio-Maxillo-Facial Surgery

journal hamepage: www.lecmis.com

Reformatted 3D airway imaging in patients with airway obstruction
and micrognathia

Cathy R. Henry ™", Arlen D. Denny °

‘N Meatic S

ershey Mediced Center M < xery, S00 Usveraity Dnve Mail Code HOT1 Herahey, PA 17033, Unsited States
tic Surpery, Medical College af Wisconsn, Chikbrew's Houpetad of Whicsiie, 002 W, Whicsimin Arenie, Mibwbee

choscopy. Most valuable is the non-invasive identification of airway
abnormalities that would make mandibular distraction osteo-
genesis ineffective in providing correction of airway obstruction in
Pierre Robin patients.

diagndstico diferencial da obstrucéo da via aérea
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PRS = equipe multidisciplinar

Proper evaluation should occur in multi-disciplinary setting
with pediatric specialists including craniofacial surgery, pulmo-
nology, critical care, general pediatrics, anesthesia, otolaryngology,
and speech pathology/feeding specialist, gastroenterology, and
radiology, as well as genetics and ophthalmology if Stickler syn-
drome suspected (Mackay, 2011; Cladis et al., 2014). Clinical
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PICTORIAL ESSAY

Imaging neonates and children with Pierre Robin
sequence before and after mandibular distraction osteogenesis:
what the craniofacial surgeon wants to know

Arthur B. Meyers - Markus G. Zei - Arlen D. Denny

Fig. 3 Imaging in a 2-week-old
boy with Pierre Robin sequence
with oropharyngeal airway
obstruction but no distal airway
obstruction. Virtual tracheoscopic
images can be reformatted from
the same CT dataset. a Sagittal
CT image is shown with
corresponding reformatted virtual
tracheoscopic images at various
levels. Note the areas of near-
complete narrowing in the
oropharynx at the level of the
tongue base (white arrowheads).
The narrowing is caused by
posterior displacement of the
tongue (black arrowhead), which
is caused by the hypoplastic
mandible. The remainder of the
airway is patent, making this boy
a good candidate for mandibular
osteogenesis to alleviate airway
compromise
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intervention occurs. Patients are either unable to feed due to the
amount of effort that it takes to breathe, or they cannot consume
enough calories to offset the work of breathing. They have signifi-
cant respiratory distress with eventual metabolic collapse (Denny,
2009; Costa et al., 2014). In about 70% of these patients, the
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Imaging neonates and children with Pierre Robin
sequence before and after mandibular distraction osteogenesis:
what the craniofacial surgeon wants to know

Arthur B. Meyers - Markus G. Zei - Arlen D. Denny
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POSICIONAMENTO PRONADO PARA MINIMIZAR A OBSTRUGAO PELA BASE DA LINGUA
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CANULA NASOFARINGEA PARA MANUTENCAO DA VIA AEREA PERVEA
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Sequéncia d
Robin —
protocolo
unico de
tratamento

Robin sequence: a single
treatment protocol
llza L. Marques:, Telma V.
de Sousa, Arakem F.
Carneiros, Suely P. de B. A.
Peres., Marco A. Barbieris,
Heloisa Bettiols

CANULA NASOFARINGEA PARA MANUTENCAO DA VIA AEREA PERVEA

Figura 8 - Lactente com intubacdo nasofaringea: frente e perfil
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To Distract or Not to Distract: An Algorithm -

|
. . . 1
for Airway Management in Isolated Pierre e dommmmmeee- \
Robin Sequence

Richard B. Schaefer, M.D., James A. Stadler, III, and Arun K. Gosain, M.D. E

Milwaukee, Wis.
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PLASTIC AND RECONSTRUCTIVE SURGERY, /5l ~1 -2 -

!
I | a I____I‘_______'l
I 1 1 ]
vl
1

I
Infraglotiic/ glottic: Supraglottic! tongue I Sleep disturbance I No sleep disturbance
No obstruction visualized ohstruction base obstruction wentified identified
T —T
1 i | 1 1
1 1
2 i 1 1 E
Search for primary CNS | Tracheostorny | Positioning | Ses "Desaturations” | | Desaturations with I
Of pulmonary source ] {eeding

1 1
|

= — X
desaturafions? [ Yes ] 4 No ]
| 1
| |
i

1
Tongue - 4p adhesion | See *Desalurations” ] {Feeding oifficulties]

|
t | I 1

Continued !
desaturations? Yes

|

Distraction i
0SIEOgEnEsis Nasogastric Observation
tube and parenta]

i feedings educaticn

desaturations?

AG. 2. Algorithm for treating patients with isolated Pierre Robin sequence. AMEFERaxillarymandibular discrepancy; <%
central nervous system.
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) ) . ) . American Board of Pediatrics
Mandibular Distraction for Micrognathia Neonatal-Perinatal Content

in Neonates e
® Know the associations and clinical features and management of
Carrie E. Zimmerman, BS,* Laura S. Humphries, MD,* Tulsi Roy, MD,* Russell R. Reid, MD, PhD* macroglossia and hypoplastic mandible, including the Pierre
*Department of Surgery, Section of Plastic Surgery, University of Chicago Medical Center, Chicago, IL Robin syndrome.
[ Initial Airway Intervention —
Prone positioning
m% Airway Otolaryngology —-— Tracheostomy
Pressure (CPAP)
Monitoring with Endovl W’Ui rovaink =
continuous —
pulse-oximetry —
(recorded and stored) Glossopexy
Mandibular
— Plastic Surgery
Polysomnography (PSG) (MDO)
Nasopharyngoscopy Palatal plate
+/- bronchoscopy —
+/- central apnea evaluation
Orthodontics
= it
NICU/Pediatrics Newborn hearing screen Fonsu
Dx of clinical Dx/Mgmt of ECHO S, Neurology
triad of Pierre comorbidities Head Ultr d Coraik Cardiology
= (isolated vs. Abdominal Ultrasound Opthlalmology
Robpn Sequenoe syndromic PRS) Routine CBC w/ diff
[micrognathia) BMP/Ca/Mg/Phos
[glossoptosis] _
[upper airway
obstruction)
Evaluate for Stickler Sy
Genetics 22q.11 deletion, other syndromes
Genetic counseling
Quick Checklist:
[ ] Monitoring with continuous pulse-oximetry (recorded and stored).
Nutrition **Include continuous pulse ox during at least one feeding.
[ ] Airway management
Nutrition & [ ) Airway evaluation with sleep study (polysomnography (PSG))
Feeding [ 1 Initial Consults:
[ ] Otolaryngology
[ ] Plastic Surgery
[ ] Genetics
Speech Therapy [ 1 Nuticon
[ ] Speech Therapy

Figure 2. University of Chicago Hospital clinical evaluation and management guidelines for patients with Pierre Robin sequence (PRS). BMP=basic
metabolic panel; CBC=complete blood cell count; ECHO=echocardiography.
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Airway and Feeding Outcomes of Mandibular
Distraction, Tongue-Lip Adhesion, and
Conservative Management in Pierre Robin

Sequence: A Prospective Study

D | Bacgronse Prrre Bobe snqeence s cuancierioed b ewed

) b v dbeder dnew:

data w

! sevvaese svwvescrens 4 o

credd. Pt andeowvss
atresed wrvatnable weight sn vn

Newborn with
PRS

L

Continuous pulse oximetry
Multidisciplinary cvaluation (critical care, plastic surgery,
ENT, genctics, ophthalmology, feeding specialist)
Daily weight monitoring

L

Laryngoscopy
Bronchoscopy

Significant trachcomalacia,

laryngomalacia or subglottic stenosis

No significant airway abnormalities
other than tongue-base obstruction

NoMDO or TLA
Airway treatment by ENT £ trachcostomy

Airway stable with side or prone positioning
Adcquate weight gain without tube feeds

[ Bascline polysomnogram l

v

Significant, untreatable central
sleep apnca

4

Attempts at conservative airway management with side or

prone positioning

Airway unstable with side or prone positioning
Poor weight gain or requiring tube feeds
Significant glossoptosis

Mirway unstable with side or prone positioning
Poor weight gain or requinng tube feeds
Significant mandibular hypoplasia

-

Conservative management [ LA

Fig. 1. Proposed comprehensive algorithm for the treatment of Pierre Robin sequence. PRS, Pierre Robin sequence; ENT, ear, nose

and throat: MDO, mandibular distraction osteogenesis; TLA, tonque-lip adhesion.

MDO
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Airway and Feeding Outcomes of Mandibular
Distraction, Tongue-Lip Adhesion, and

Conservative

Management in Pierre Robin

Sequence: A Prospective Study

Ibrahim Khansa, M.D.
Courtney Hall, M.S., C.N.P.
Lauren L. Madhoun, M.S.,

C.C.C-S.LL.P.

Mark Splaingard, M.D.

Adriane Baylis, Ph.D.,

C.C.C.S.LL.P.
Richard E. Kirschner, M.D.
Gregory D. Pearson, M.D.

Columbus, Ohio

Background: Pierre Robin sequence is characterized by mandibular retr
thia and glossoptosis resulting in airway obstruction and feeding diffict
When conservative management fails, mandibular distraction osteogene:
tongue-lip adhesion may be required to avoid tracheostomy. The authors’
was to prospectively evaluate the airway and feeding outcomes of their
prehensive approach to Pierre Robin sequence, which includes consery
management, mandibular distraction osteogenesis, and tongue-lip adhes
Methods: A longitudinal study of newborns with Pierre Robin sequence tr¢
at a pediatric academic medical center between 2010 and 2015 was perfor
Baseline feeding and respiratory data were collected. Patients underwent
servative management if they demonstrated sustainable weight gain wit
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» conservador
+ adeséao lingua-labio
+ distracao mandibular osteogénica

+ tragueostomia
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Airway and Feeding Outcomes of Mandibular
Distraction, Tongue-Lip Adhesion, and
Conservative Management in Pierre Robin
Sequence: A Prospective Study

Ibrahim Khanga, M.D. | Background: Pierre Robin sequence is characterized by mandibular rewe
Cuullnz'y Hall, MS, CNP | thia and glessoplosis resulting in airway obstruction and feeding difficn
Lauren L. Madhoun, M.S., When conservative management fils, mandibular distraction osteogenes
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Adriane Bayhs, Pl p rehensive & ppmach oy Pierre Robin sequence, which includes conserv
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Richard E. Kirschner, M., Hdhndm..ﬁhngumd: al sty nd'newb-u ns with Pierre Robin sequence tre
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» conservador

posicao lateral ou pronada

alimentacao em ortostatismo

oximetria de pulso continua

pode ser mantido se nao houver dessaturacoes e
e se conseguir ganhar peso
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Airway and Feeding Outcomes of Mandibular
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Conservative Management in Pierre Robin
Sequence: A Prospective Study
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Mark Splaingard, M.D. | was o prospectively evaluate the airway and feeding oulcomes of their
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mucosal suture button retention suture
) (with button retrieval suture)

Fig. 2. Tongue-lip adhesion technique showing mucosal, button retention, muscular, and button retrieval
sutures.
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Airway and Feeding Outcomes of Mandibular
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distracao
osteogénica
no
esqgueleto
facial

'va

Fig. 2. Distraction osteogenesis for craniofacial advancement and airway expansion.
(Above) Midface distraction osteogenesis. A Le Fort Il distraction, which advances
the malar, orbital, maxillary, and nasal bones, is represented. (Below) Mandibular
distraction osteogenesis. This procedure advances the dental arch with its attached
tongue base, thereby expanding the retrolingual airway.
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Distraction Osteogenesis of the Craniofacial
Skeleton

Jack C. Yu, M.D., D.M.D., Jeffrey Fearon, M.D., Robert J. Havlik, M.D., Steve R. Buchman, M.D., and
John W. Polley, M.D.
Augusta, Ga.; Dallas, Texas; Indianapolss, Ind.; Ann Arbor, Mich.; and Chicago, Il

Cc v PC mf PD

Jutys

2.0

FiG. 1. A diagram of the five zones and four transition areas of the distraction gap during the middle,
activation phase. The five zones are the central zone (C), the paracentral zones (PC), and the two proximal/
distal zones (PD). The four transitional areas are the two areas of vasculogenesis (v) and the two areas of
mineralization fronts (mf). The central zone is the most cellular and most blastema-like. The transitional area
of mineralization front shows clear anisotropy, with the nascent trabeculae in perfect alignment with the line

of tensile force.

PLASTIC AND RECONSTRUCTIVE SURGERY, July 2004



SPR - conduta|tratamento

Jowrnal of Cranko-Maxillo-Faclal Surgery xax (2015] 1-8

Contents lists evailable at ScienceDirect

R L Wl 0
o e Journal of Cranio-Maxillo-Facial Surgery

journal homepage: www.jcmfs.com

Reformatted 3D airway imaging in patients with airway obstruction
and micrognathia

Cathy R. Henry *°, Arlen D. Denny °

“ Pean Stote Hershey Medical Cenrer Flostic Swrgery. 500 Unibversiey Drive, Mail Code HOTT, Hersiey, PA 17033, Dwaired Srates
" Depariment of Flastic Surgery. Medical College of Wiscoensin, Children’s Hospital af Wisconsin, 5000 W Wiscansin Avenue, Mitwaukee,
Wi 53225, United Seares

2011). Mandibular distraction improves the airway while at the
same time addressing the underlying skeletal abnormality of
micrognathia (Cicchetti et al., 2012; Denny, 2009; Jarrahy, 2012).
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Mandibular Distraction for Micrognathia
in Neonates

Carrie E. Zimmerman, B5,* Laura 5. Humphries, MD,* Tulsi Roy, MD,* Russell R. Reid, MD, PhD*
*Department of Surgery, Section of Plastic Surgery, University of Chicage Medical Center, Chicago, IL

American Board of Pediatrics
Neonatal-Perinatal Content
Specification

* Know the associations and clinical features and management of

macroglossia and hypoplastic mandible, including the Pierre
Robin syndrome.

MDO remains the gold standard surgical treatment
available to definitively relieve UAO in select patients with
PRS. However, it carries morbidity and risk in both the early

and late postoperative period. The exploration of less inva-
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Mandibular Distraction for Micrognathia
in Neonates

Carrie E. Zimmerman, BS,* Laura 5. Humphries, MD,* Tulsi Roy, MD,* Russell R. Reid, MD, PhD*
*Department of Surgery, Section of Flastic surgery, University of Chicago Medical Center, Chicaga, IL

»”

diagnosis of airway obstruction and airway management. The gold standard
surgical intervention for management of symptomatic micrognathia is
mandibular lengthening by distraction osteogenesis (MDO) to anteriorly
reposition a retroflexed tongue and relieve obstruction. Although MDO is



SPR - conduta|tratamento

Mandibular Distraction for Micrognathia

in Neonates

Carrie E. Zimmerman, BS,* Laura S. Humphries, MD,* Tulsi Roy, MD,* Russell R. Reid, MD, PhD*

Multidisciplinary Evaluation of
Infant with PRS
(Figure 1)

I

Polysomnogram
1o confirm
severity of OSA

*Department of Surgery, Section of Plastic Surgery, University of Chicago Medical Center, Chicago, IL

Mandible
Distractor
Removal

Pre-operative CT scan

Intraoperative Panorex to

1 confirm hardware placement

Pre-operative Virtual
Surgical Planning and
Airway Volume analysis

r Patient with
New patient PRS is
with PRS :
identified candidate for
MDO

Patient
undergoes

Mandibular
Distractor
placement

Polysomnogram
to confirm resolution
of OSA

Post-operative CT scan

Multidisciplinary
clinical follow up
of patient

>

Mandibular Distraction Osteogenesis

Figure 3. University of Chicago Hospital mandibular distraction osteogenesis timeline and protocol for patients with Pierre Robin sequence (PRS).
CT=computed tomography; MDO=mandibular distraction osteogenesis; OSA=obstructive sleep apnea.
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Airway and Feeding Outcomes of Mandibular
Distraction, Tongue-Lip Adhesion, and
Conservative Management in Pierre Robin
Sequence: A Prospective Study

Ibrahim Khansa, M.
Courtney Hall, M.5., CN.P.
Lauren L. Madhoun, M.S.,
C.C.C-SLPE

Mark Splaingard, M.D.
Adriane Baylis, Ph.D.,
C.C.C-SLPE

Richard E. Kirschner, M.D.
Gregory D. Pearson, M.D.
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Background: Pierre Robin sequence is characterized by mandibular retre
thia and glossoptosis resulting in airway obstruction and feeding difficu
When conservative management fails, mandibular distraction osteogenes
tongue-lip adhesion may be required to avoid tracheostomy. The authors'
was to prospectively evaluate the airway and feeding outcomes of their

prehensive approach to Pierre Robin sequence, which includes consery
management, mandibular distraction osteogenesis, and tongue-lip adhesi
Methods: A longitudinal study of newborns with Pierre Robin sequence tre
at a pediatric academic medical center between 2010 and 2015 was perfon
Baseline feeding and respiratory data were collected. Patients underwent
servative management if thev demonstrated sustainable welght gain wit

Table 2. Airway and Feeding Outcomes of the Patients in the Three Groups

M
Conservative TLA MDO
No. of patients 10 8 10
Airway
Days to extubation postoperatively — 6.9 9.6
% with reintubation postoperatively _ 25% 0%
Baseline AHI 6.1 15.2 27.9
Follow-up AHI 5.5 2.8 1.5
Mean decrease in AHI from baseline 9.8 81.6% 94.6%
Patients with residual moderate OSA
(AHI = 5) 20% 12.5% 0%
Tracheostomy 0% 0% 0%
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SPR - opcdes de tratamento
» fraqueostomia

+ morbidade

» pode ser necessario nas comorbidades

+ apneéias de origem central, outras obstrucdes da via
aerea

+ evitar sempre que possivel - pode piorar progndstico
ao adicionar morbidade
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PICTORIAL ESSAY

I maging neonates and children with Pierre Robin
sequence before and after mandibular distraction osteogenesis.
what the craniofacial surgeon wantsto know

Arthur B. MeyersaMarkus G. Zei &Arlen D. Denny

Fig.1 Clinical photographs of an
infant boy with Pierre Robin
sequence and micrognathia
causing episodes of complete
airway obstruction and feeding
intolerance. a Photo at 2 months
old prior to mandibular distraction
osteogenesis (MDO) shows
marked micrognathia (arrow). b
Post MDO there is improvement
of the micrognathia (arrow).
Small scars are noted from the
pins of the external fixation
device (arrowheads). This boy
was able to maintain his airway
after the procedure and avoided
tracheostomy. Also note the boy’s
weight gain secondary to
resolution of feeding intolerance
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Reformatted 3D airway imaging in patients with airway obstruction
and micrognathia
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