orphananesthesia
Anaesthesia recommendations for
Pierre Robin sequence
Disease name: Pierre Robin sequence
ICD 10: Q87.0
Synonyms: Pierre Robin Syndrome, Anomalad, Complex, Deformity, Triad
Disease summary: A diagnosis of Pierre Robin sequence (PRS) is established when a
patient exhibits the three clinical hallmarks of microganthia (small mandible), glossoptosis
(backward downward displacement of the tongue base) and airway obstruction present from
birth. Cleft palate commonly occurs but is not a prerequisite for a diagnosis. Pierre Robin
sequence may be isolated (20-40%) or associated with a syndrome, the commonest being
Stickler, Foetal Alcohol, Treacher-Collins and Velocardiofacial syndrome. The anatomical
features cause a variable degree of airway obstruction and patients may present with stridor,
respiratory distress, cyanosis and signs of obstructive sleep apnoea (OSA). Patients may
also exhibit other airway pathology such as laryngomalacia and subglottic stenosis. Patients
are at risk of inadequate nutrition, aspiration and gastro oesophageal reflux disease.
Incidence varies between 1:5000 to 1:85000, the range a reflection of the variable clinical
presentation.

Medicine is in progress
Perhaps new knowledge
Every patient is unique
Perhaps the diagnosis is wrong

Find more information on the disease, its centres of reference and patient
organisations on Orphanet: www.orpha.net

1

Typical surgery
Flexible nasolaryngoscopy and direct rigid laryngobronchoscopy are performed to assess the
patient’s airway anatomy and degree of obstruction. The ease of orotracheal intubation can
be performed during the assessment.
Tracheostomy placement in patients with a critical airway typically in syndromic PRS with
multilevel obstruction and children <2kg who may be too small for surgical intervention.
Tongue Lip Adhesion (glossopexy) is performed in the neonatal period and aims to correct
the glossoptosis, relieve airway obstruction and give time for the mandible to grow. Surgical
attachment of the tongue to the lingual surface of the lower lip is performed. Patients are
kept sedated and paralysed on paediatric intensive care unit (PICU) to minimise dehiscence
for a number of days before being woken and extubated. The sutures remain until a year old
and removal can coincide with cleft surgery during the same period.
Mandibular Distraction Osteogenesis aims to elongate the mandible and move the tongue
forward thus relieving the airway obstruction. Bilateral osteotomies are performed and a
distraction device is applied. The patient may remain sedated and paralysed on PICU for up
to a week according to local protocol. Once extubated the device will remain in for a number
of weeks to allow consolidation of new bone.
Cleft palate surgery.
Dental surgery.
A proportion of patients with PRS require a gastrostomy feeding tube and refractory reflux
disease may require a Nissen’s Fundoplication.
Anaesthesia for radiological Computed Tomography (CT) and Magnetic Resonance Imaging
(MRI).

Type of anaesthesia
Sevoflurane is one of the most commonly used anaesthetic volatile agents, widely used in
paediatrics, and is recommended if there is uncertainty about the ease of airway management. Patients with PRS may exhibit opioid sensitivity secondary to chronic airway
obstruction and hypoxia.
Alpha 2 agonists such as dexmedetomidine or clonidine provide analgesia and may reduce
opioid requirements.
Regional anaesthesia can be utilised as an opiate sparing modality and in older patient may
be considered as an alternative to general anaesthesia. Inferior alveolar and infra-orbital
nerve blocks have been performed for postoperative pain control after mandibular distraction
and cleft surgery commonly performed by oral surgeons.
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Necessary additional pre-operative testing (beside standard care)
History of delivery, initial APGAR scores, frequency of apnoea and cyanotic episodes will
provide information on the severity of airway and respiratory compromise.
Degree of feeding difficulties correlates with the severity of airway obstruction. Aspiration is
common in patients with severe gastric reflux disease and should be appropriately treated
prior to elective surgery.
Physical examination focused on airway and respiratory signs and the presence of
associated features.
If breathing is stable whilst sitting, awake flexible nasolaryngoscopy may be performed by
Ear Nose and Throat surgeons. This will provide useful information about airway anatomy
and the level and severity of oropharyngeal obstruction.
Review of CT and MRI images will provide information on airway anatomy and should
include evaluation of the cervical spine. Patients with Stickler syndrome are at increased risk
of cervical spine instability, however, there have been a small number of published cases of
occipitoatlantoaxial instability in children with PRS who present with musculoskeletal
abnormalities such as skeletal dysplasia.
Polysomnography will measure the Apnoea Hypopnea Index (AHI) in patients with OSA. AHI
> 10 indicates severe OSA. The presence of central apnoeas indicates a neurological
component, which increases the risk for requiring a tracheostomy. Severity of OSA correlates
with intraoperative and postoperative respiratory complications.
Echocardiogram is required for patients with syndromic Pierre Robin Sequence to exclude
associated cardiac anomalies. Patients with Treacher-Collins and Velocardiofacial Syndrome
commonly have congenital heart disease. Stickler Syndrome patients have a marfanoid
appearance with joint laxity and may have mitral valve prolapse. Patients with Fetal Alcohol
Syndrome may have a ventricular septal defect.

Particular preparation for airway management
Airway obstruction may occur at multiple levels and under anaesthesia the patients may be
difficult to ventilate, oxygenate and intubate. Anaesthesia should be undertaken by
anaesthetists experienced in difficult airway management with airway surgeons and theatre
teams available to assist when required. Preparation for a difficult airway is vital with
appropriate equipment checked and ready to use. Difficult airway trolleys with standardised
equipment should be located in close proximity. The Difficult Airway Society has
recommended an equipment list and provides guidelines for a standardised setup:
https://das.uk.com/content/difficult_airway_trolley
These include a bag mask ventilation, facemasks, oropharyngeal airways, nasopharyngeal
airways, supraglottic devices (laryngeal mask airway (LMA), intubating LMA), endotracheal
tubes, a flexible intubating fibrescope with adjuncts, bougies, airway exchange catheter,
alternative laryngoscopes (e.g. straight blade), videolaryngoscopes, surgical cricothyroidotomy set, cannula cricothyroidotomy set with ventilation equipment.
Patients who obstruct when supine will be more difficult to mask ventilate and are likely to
require airway adjuncts such as oropharyngeal airways, nasopharyngeal airways or a LMA.
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There is a growing body of evidence that advocates optimal intubating conditions with use of
muscle paralysis during laryngoscopy and forms part of many difficult airway guidelines.
Having said this, in paediatric patients with critical airway pathology, maintaining spontaneous ventilation and attempting laryngoscopy under deep anaesthesia may be the favoured
technique.
Airway techniques described include the use of a fibreoptic scopes, LMA, retrograde wires,
Glidoscope, Shikani scope, Airtraq, Air-Q scope to accompany the traditional laryngoscope.
Combination techniques have also been described such as passing a fibreoptic scope
through an LMA or in combination with a videolaryngoscope.
Extubation should be performed awake, and consideration given as to whether or not a
nasopharyngeal airway (NPA) should be inserted prior to extubation to minimise the risk of
postoperative airway obstruction.

Particular preparation for transfusion or administration of blood products
Velocardiofacial syndrome patients may have T-Cell immune deficiency and require
irradiated blood.

Particular preparation for anticoagulation
Prophylactic tranexamic acid is commonly administered in craniofacial surgery and in some
centres for cleft surgery according to local protocol.

Particular precautions for positioning, transportation and mobilisation
Additional care with transfer and handling for patients with PRS, in particular with Stickler
syndrome who exhibit joint laxity and marfanoid features. Cervical spine instability has been
described in patients with Stickler syndrome whilst rare in patients with PRS with associated
musculoskeletal abnormalities which have led to significant cord damage.

Interactions of chronic disease and anaesthesia medications
None reported.

Anaesthetic procedure
Induction has been performed with both volatiles and intravenous propofol. Commonly the
patient is spontaneously ventilating until intravenous access is secured and the chosen
airway technique employed. Rigid laryngobronchoscopy is undertaken with the patient
breathing and anaesthesia being maintained using a volatile anaesthetic or with intravenous
propofol and a short acting opioid. The larynx is topicalised with local anaesthetic to reduce
the risk laryngospasm. Where the trachea is to be intubated muscle relaxant may be required
or alternatively a deep plain or anaesthesia with the patient self-ventilating. Rocuronium or
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vecuronium is preferred when sugammadex is readily available for emergency reversal.
Simple analgesics can be used and the choice of opioid is dependent on the extent of
surgery and risk of postoperative airway compromise and apnoea. Alpha 2 agonists have
been used as opiate sparing analgesics intraoperatively. Neuromuscular block monitoring is
essential with full reversal prior to an awake extubation.

Particular or additional monitoring
Full monitoring including pulse oximetry, ECG, non-invasive blood pressure and capnography. Transcutaneous CO2 can be utilised during rigid laryngobronchoscopy when end
tidal CO2 cannot be monitored. Capnomasks have been used in the recovery room to aid
breathing assessments by recovery nursing staff. Apnoea monitoring should be available for
postoperative patients at risk of apnoeas.

Possible complications
Airway obstruction can occur in the preoperative period and can be managed by placing a
NPA and by placing the patient prone, which allows displacement of the tongue. Airway
obstruction can also occur during induction of anaesthesia and airway adjuncts should be
readily available.
Laryngoscopy and tracheal intubation may be very difficult. Intubation techniques should be
utilised according to local expert practice. A paediatric otolaryngologist should be available to
perform rigid bronchoscopy and ventilation or to perform an emergency surgical tracheostomy should it be required.
The presence of gastroosesophageal reflux disease may increase the risk of aspiration.
Patients should be fully fasted, on prophylactic gastric protection and be extubated awake.

Post-operative care
Patients undergoing tongue lip adhesion or mandibular distraction osteogenesis may require
sedation and paralysis on the PICU according to local practice
A nasopharyngeal airway should be considered for patients who are extubated to reduce the
risk of postoperative airway obstruction.
Patients who required non-invasive ventilation prior to surgery for obstructive sleep apnoea
may need their ventilation to be restarted in the recovery area of the operating room.
Apnoea monitoring should be available for patients with opiate sensitivity or who have a
history of obstructive or central apnoea.
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Disease-related acute problems and effect on anaesthesia and recovery
DAS and the Association of Paediatric Anaesthetist have developed algorithms, which
provide guidance for anaesthetising patients with difficult airways and in whom oxygenation,
ventilation and intubation are difficult.
1) Paediatric Difficult Airway Guidelines:
https://das.uk.com/files/APA1-DiffMaskVent-FINAL.pdf
2) Paediatric Difficult Mask Ventilation Guidelines:
https://das.uk.com/files/APA2-UnantDiffTracInt-FINAL.pdf
3) Paediatric Unanticipated Difficult Intubation Guidelines:
https://das.uk.com/files/APA3-CICV-FINAL.pdf
4) Paediatric ‘Can’t Intubate Can’t Ventilate’:
https://das.uk.com/files/APA3-CICV-FINAL.pdf

Ambulatory anaesthesia
No published case reports.

Obstetrical anaesthesia
No published case reports.

www.orphananesthesia.eu

6

References
1. Cladis, F, Kumar,A, Grunwaldt L, Otteson T, Ford M, Losee J. Anesthesia & Analgesia Pierre
Robin Sequence: A Perioperative Review 2014:119(2):400–412
2. Richard E, Kirschner AK. Pierre Robin Sequence. 1st ed. New York, NY: McGraw Hill, 2009
3. Franklyn Cladis DD. Anesthesia for Cleft Patients. New York, NY: McGraw Hill, 2009
4. Frost EA, Gist RS, Adriano E. Drugs, alcohol, pregnancy, and the fetal alcohol syndrome. Int
Anesthesiol Clin 2011;49:119–133
5. Mackay DR. Controversies in the diagnosis and management of the Robin sequence. J
Craniofac Surg 2011;22:415–20
6. Bush PG, Williams AJ. Incidence of the Robin Anomalad (Pierre Robin syndrome). Br J Plast
Surg 1983;36:434–7
7. Douglas B. The treatment of micrognathia associated with obstruction by a plastic procedure.
Plast Reconstr Surg 1946;1:300–308
8. Denny A, Kalantarian B. Mandibular distraction in neo-nates: a strategy to avoid tracheostomy.
Plast Reconstr Surg 2002;109:896–904
9. Monasterio FO, Molina F, Berlanga F, López ME, Ahumada H, Takenaga RH, Ysunza A.
Swallowing disorders in Pierre Robin sequence: its correction by distraction. J Craniofac Surg
2004;15:934–41
10. Lefton-Greif MA, Arvedson JC. Pediatric feeding and swallowing disorders: state of health,
population trends, and applica- tion of the international classification of functioning, disability,
and health. Semin Speech Lang 2007;28:161–165
11. Shprintzen RJ. The implications of the diagnosis of Robin sequence. Cleft Palate Craniofac J
1992;29:205–209
12. Singer L, Sidoti EJ. Pediatric management of Robin sequence. Cleft Palate Craniofac J
1992;29:220–223
13. Meyer AC, Lidsky ME, Sampson DE, Lander TA, Liu M, Sidman JD. Airway interventions in
children with Pierre Robin Sequence. Otolaryngol Head Neck Surg 2008;138:782–787
14. Brown KA, Laferrière A, Moss IR. Recurrent hypoxemia in young children with obstructive
sleep apnea is associated with reduced opioid requirement for analgesia. Anesthesiology
2004;100:806–810
15. Brown KA. Outcome, risk, and error and the child with obstructive sleep apnea. Paediatr
Anaesth 2011;21:771–778
16. Jagannathan N, Sohn LE, Suresh S. Glossopharyngeal nerve blocks for awake laryngeal
mask airway insertion in an infant with Pierre-Robin syndrome: can a glidescope come to the
res- cue? Paediatr Anaesth 2009;19:189–190
17. Shukry M, Hanson RD, Koveleskie JR, Ramadhyani U. Management of the difficult pediatric
airway with Shikani Optical Stylet. Paediatr Anaesth 2005;15:342–345
18. Vlatten A, Soder C. Airtraq optical laryngoscope intubation in a 5-month-old infant with a
difficult airway because of Robin Sequence. Paediatr Anaesth 2009;19:699–700
19. Markakis DA, Sayson SC, Schreiner MS. Insertion of the laryngeal mask airway in awake
infants with the Robin sequence. Anesth Analg 1992;75:822–824
20. Asai T, Nagata A, Shingu K. Awake tracheal intubation through the laryngeal mask airway in
neonates with upper airway obstruction. Pediatr Anesth 2008;18:77–80
21. Stricker PA, Budac S, Fiadjoe JE, Rehman MA. Awake laryngeal mask insertion followed by
induction of anesthesia in infants with the Pierre Robin sequence. Acta Anaesthesiol Scand
2008;52:1307–1308
22. Henderson JJ. The use of paraglossal straight blade laryngoscopy in difficult tracheal
intubation. Anaesthesia 1997;52:552–560
23. Semjen F, Bordes M, Cros AM. Intubation of infants with Pierre Robin syndrome: the use of
the paraglossal approach combined with a gum-elastic bougie in six consecutive cases.
Anaesthesia 2008;63:147–150
24. Parameswari A, Vakamudi M, Manickam A, Swaminathan R, Ramasamy AM. Nasal fiberopticguided oral tracheal intu- bation in neonates and infants with Pierre Robin sequence. Paediatr
Anaesth 2011;21:170–171
25. Vlatten A, Aucoin S, Gray A, Soder C. Difficult airway manage- ment with the STORZ video
laryngoscope in a child with Robin Sequence. Paediatr Anaesth 2009;19:700–701

www.orphananesthesia.eu

7

26. Fiadjoe JE, Gurnaney H, Dalesio N, Sussman E, Zhao H, Zhang X, Stricker PA. A prospective
randomized equivalence trial of the GlideScope Cobalt® video laryngoscope to traditional
direct laryngoscopy in neonates and infants. Anesthesiology 2012;116:622–628
27. Frawley G, Espenell A, Howe P, Shand J, Heggie A. Anesthetic implications of infants with
mandibular hypoplasia treated with mandibular distraction osteogenesis. Paediatr Anaesth
2013;23:342–348
28. Dell’Oste C, Savron F, Pelizzo G, Sarti A. Acute airway obstruction in an infant with Pierre
Robin syndrome after palatoplasty. Acta Anaesthesiol Scand 2004;48:787–789
29. Durga P, Raavula P, Gurajala I, Gunnam P, Veerabathula P, Reddy M, Upputuri O,
Ramachandran G. Evaluation of the Efficacy of Tranexamic Acid on the Surgical Field in
Primary Cleft Palate Surgery on Children – A Prospective, Randomized Clinical Study. Cleft
Palate Craniofac J. 2015 Sep;52(5):e183-187
30. Barr M, Khan A, Shah N, Roy S, Teichgraeber F, Greives R. Cervical instability in Pierre
Robin sequence : An additional algorithm. J Craniofac Surg. 2016 Oct;27(7):1674-1676
31. https://www.das.uk.com/guidelines/paediatric-difficult-airway-guidelines
32. Molnár S1, Szappanos L, Körmendi Z, Veres R. Occipitoatlantoaxial instability and congenital
thoracic vertebral deformity in Pierre Robin sequence: a case report. Spine (Phila Pa 1976).
2007;1;32(17):E501-E504
33. Gamble JG, Rinsky LA. Combined occipitoatlantoaxial hypermobility with anterior and
posterior arch defects of the atlas in Pierre-Robin syndrome. J Pediatr Orthop. 1985;5(4):475–
478
34. Zhu X1, Evans KN2, El-Gharbawy A3, Lee JY1 et al. Cervical Spine Injury From Unrecognized
Craniocervical Instability in Severe Pierre Robin Sequence Associated With Skeletal
Dysplasia. Cleft Palate Craniofac J. 2018 May;55(5):773-777.
DOI: 10.1177/1055665618758102. Epub 2018 Feb 28.

www.orphananesthesia.eu

8

Date last modified: October 2019
This recommendation was prepared by:
Author
Ioannis Ioannou, Anaesthesiologist, Great Ormond Street Hospital, London, UK.
Disclosure The author has no financial or other competing interest to disclose. This
recommendation was unfunded.

This recommendation was reviewed by:
Reviewer 1
Franklyn P. Cladis, Anaesthesiologist, The Children's Hospital of Pittsburgh of UPMC,
Pittsburgh, USA
CladFP@UPMC.EDU
Reviewer 2
Rona Slator, Surgeon, Cleft Lip and Palate Services, Birmingham Children’s Hospital NHS
Foundation Trust, Birmingham, UK
Rona.slator@nhs.net
Disclosures The reviewers have no financial or other competing interest to disclose.

www.orphananesthesia.eu

9

